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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: Life in the Deep Ocean

	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-02-2015-91190-02-5481

	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 2.4B v2
Resource title: Life in the Deep Ocean
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 choose a marine organism, such as a fish, and investigate the adaptations that it needs to live in the deep ocean. The organism can be one species, or a group of the same sort of organism with the same adaptations e.g. giant squid.
Students will present their findings in a written report or an oral presentation using PowerPoint slides or a poster. They will use diagrams, images, and data to illustrate relevant information. 

You may wish to provide students with material and resources and facilitate class discussions to increase students’ understanding of the adaptations the organism needs to live in the deep ocean. 

Conditions

This activity will 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 selected marine organisms could survive 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 biological adaptations needed by marine organisms to survive the environment. This part can be done in groups or individually. 

Part B: This part 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 or a poster. Diagrams, images and data should be used to illustrate relevant survival techniques and technology. 
The presentation should include integrated links between conditions of the extreme environment and biological adaptations needed by selected marine organisms to survive. Students should also justify how the biological adaptations allow the marine organisms 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 write 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 resource lists, class notes, the Internet, photographs, videos, DVDs, and reference books as well as field experts such as scientists. Students must record their sources of information in a bibliography.

Some useful websites are:

· http://www.pbs.org/wgbh/nova/teachers/viewing/0305_04_nsn.html 

· http://marinelife.about.com/od/marinelife101/p/CharMarineLife.htm.
Internal Assessment Resource

Achievement Standard Earth and Space Science 91190: Investigate how organisms survive in an extreme environment 

Resource reference: Earth and Space Science 2.4B v2
Resource title: Life in the Deep Ocean
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

Marine organisms are adapted to completely different environmental conditions from organisms that live on land. This assessment activity requires you to choose an organism, such as a fish, and investigate the adaptations that it needs to live in the deep ocean. You can discuss just one species or a group of similar organisms if they have adaptations in common.

You will need to study how the conditions of the ocean zone or zones that your chosen organism lives requires special biological adaptations. The main deep ocean zones are the Midnight zone, the Abyssal zone and the Hadal zone. See resource A for more information on the main ocean zones. 
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 information.

Teacher note: You may wish to specify the style of presentation you expect. For instance you may require all students to prepare a report and 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 explained how the adaptations allow the animals to survive in the environment in your report/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 a type of organism such as a fish, mollusc, crustacean, or mammal that lives in the deep ocean. You may choose a species that lives in one zone of the deep ocean or one that moves through more than one zone such as the giant squid or some species of whale.
Teacher note: You may wish to provide students with an organism or group of organisms 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 deep ocean zone(s) such as amount of light, oxygen, availability of food and water pressure and how these would affect the marine organism

· how the biological adaptations work together to allow the marine organism to survive the conditions of the extreme environment

· reasons as to why biological adaptations allow the marine organism to survive the conditions of the extreme environment

· anything else that would be relevant to the marine organism’s survival, such as how the adaptations allow the marine organism to coexist with other marine organisms in the same deep ocean zone(s).
Refer to resource B 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 deep ocean zone(s) that require special adaptations for survival of the marine organism

· describe the adaptations required for the marine organism to survive in the deep ocean zone(s)
· explain how these adaptations work together to allow the marine organism to survive in this extreme environment
· justify, by explaining in detail and analysing, how the adaptations enable the organism to survive in the deep ocean zone(s)

· explain and justify anything else that would be relevant to the organism’s survival such as how the adaptations allow the marine organism to coexist with other marine organisms in the same ocean zone(s)
· acknowledge all sources of information, including images, diagrams (not generated by you), and data. Refer to resource C 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: The main ocean zones

	Zone
	Depth (metres)
	Characteristics
	Sample Organisms

	Sunlight zone
	0 m – 200 m
	The top layer of the ocean where there is enough sunlight for photosynthesis; hence plants.
	tuna, sharks, dolphin, jellyfish, plankton

	Twilight zone
	200 m – 1000 m
	A dim zone where some light penetrates, but not enough for photosynthesis; water depleted of oxygen around 500m.
	swordfish, squid, wolffish, cuttlefish, shrimp

	Midnight zone

Deep zone
	1000 m – 4000 m
	The deep ocean layer where no light penetrates, no living plants.
	lanternfish, giant squid, vampire fish, frill shark, sponges, whales, bioluminescent fish

	Abyssal zone

Deep zone
	4000 m – 6000 m
	The bottom layer of the ocean; almost freezing water and immense pressure.
	tripod fish, deep-sea anglerfish, giant squid, rattail

	Hadal zone

Deep zone
	6000 m – 11000 m
	The waters found in the ocean's deepest trenches; immense pressure (over 16,000 psi); near freezing except for superheated temperatures near thermal vents.
	oarfish, sea anemones, sponges, molluscs, sea cucumber, echinoderms


Source:

http://www.pbs.org/wgbh/nova/teachers/viewing/0305_04_nsn.html. 
http://www.seasky.org/deep-sea/ocean-layers.html.
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Resource B: How to select and process information

Selecting and processing information means choosing the particular information you need from the resources that you have gathered in your investigation. 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 C: 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 doing 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 Life in the Deep Ocean
	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 organisms survive in the deep ocean. 
The student has:

· selected and processed information on:

· the conditions of the deep ocean zones and how they affect the organism

· the biological adaptations needed for the organism to live successfully
· used the processed information to:

· describe why the conditions of the ocean zone or zones requires special adaptations to live successfully

· describe how the adaptations allow the organism to live successfully in the ocean zone or zones

· recorded sources of information used in a traceable format.

Examples
· The conditions of the ocean zones and how they affect a marine organism such as the humpback whale
e.g. availability of oxygen, the range of temperature throughout the different ocean depths and from Antarctica to South Pacific Islands such as Tonga, the effect of increasing water pressure the deeper the whale goes, water buoyancy, salty water, vastness of the ocean, lack of light below the surface.
· The biological adaptations needed for the humpback whale to live successfully
e.g. the long pectoral fins, a large jaw plate, 1 cm long ear slits, 2 blowholes with elevated splash guards, throat grooves under the jaw, the large tail fin, the ability to echolocate, They are a dark colour on top of their bodies and light underneath, Their bones are filled with fatty marrow. Oxygen is stored in muscle as well as blood. Rib cage, heart and blood vessels are adapted for the pressure. The kidneys are large. 

Humpback whales live in the Pacific Ocean and travel vast distances, for example from Antarctica to the Pacific Islands such as Tonga and Fiji. They are also able to dive up to 1200 metres deep. 

· Some of the tough conditions of their environment are:

· The difference in sea temperature from Antarctica to South Pacific Islands and from the surface to the depths of the ocean. 

· The increasing water pressure the deeper the whale dives. 

· Salty sea water.

· The oceans are vast too and these whales travel to Antarctica to feed in the summer and then travel to the Pacific Islands to mate and have baby whales.

· They have interesting biological adaptations to cope with their environment. 

· They have long pectoral fins and a strong tail for swimming. 

· They come to the surface to breathe and they have 2 blowholes for breathing. 

· They are filter feeders which mean that they don’t have teeth. They can expand their mouth and gulp in large amounts of water which is then pushed back through the filters. Tiny fish and krill stick to the inside of the filter and are wiped off by the whale’s tongue.

· The kidneys are very large because they extract large amounts of salt.

· Whales use echolocation to find food, other members of their family and to navigate because sound travels through water much better than light. 

· Whales are a dark colour on top of their bodies and light underneath for camouflage. Their bones are filled with fatty marrow.

· Oxygen is stored in muscle as well as blood because they can dive for up to 45 minutes. 

· The rib cage, heart and blood vessels are adapted for the extreme pressure of deep dives. 
	The student has produced a logbook, workbook, copies of sources of information, and a report/presentation in which they investigate in depth how organisms survive in the deep ocean. 
The student has:

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

· selected and processed information on:

· the conditions of the deep ocean zones and how they affect the organism
· how each adaptation allows the organism to live successfully in the conditions of the deep ocean zone or zones

· explain, using the processed information, how the biological adaptations allow the organism to live successfully in the ocean zone or zones
· recorded sources of information used in a traceable format.

Examples
· The conditions of the ocean zones and how they affect a marine organism such as the humpback whale
e.g. availability of oxygen, the range of temperature throughout the different ocean depths and from Antarctica to South Pacific Islands such as Tonga, the effect of increasing water pressure the deeper the whale goes, water buoyancy, salty water, vastness of the ocean, lack of light below the surface.
· The biological adaptations needed for the humpback whale to live successfully
e.g. the long pectoral fins, a large jaw plate, 1 cm long ear slits, 2 blowholes with elevated splash guards, throat grooves under the jaw, the large tail fin, the ability to echolocate, They are a dark colour on top of their bodies and light underneath, Their bones are filled with fatty marrow. Oxygen is stored in muscle as well as blood. Rib cage, heart and blood vessels are adapted for the pressure. The kidneys are large. 

e.g. Whales use echolocation to find food, other members of their family and to navigate because sound travels much better in water than light which only penetrates a short distance into the water. Whales are a dark colour on top of their bodies so they can’t be easily seen from above and light underneath so they can’t be easily seen from below.

Humpback whales live in the Pacific Ocean and travel vast distances, for example from Antarctica to the Pacific Islands such as Tonga and Fiji. They are also able to dive to up to 1200 metres. 

· Some of the tough conditions of their environment are:

· The increase in sea temperature from Antarctica to South Pacific Islands and the decrease from the surface to the depths of the ocean. 

· The increasing water pressure the deeper the ocean.

· Salty sea water, 

· The oceans are vast too and these whales travel to Antarctica to feed in the summer and then travel to the Pacific Islands to mate and have baby whales.

· Light only penetrates a short distance into the ocean. 
· They have interesting biological adaptations to cope with their environment. 

· They have long pectoral fins so that they can swim and manoeuvre in the water and a strong tail for swimming. 

· They come to the surface to breathe and they have 2 blowholes for breathing. There is a raised ridge to prevent sea water splashing in.

· They are filter feeders which mean that they don’t have teeth. They can expand their mouth because of special grooves under the lower jaw and gulp in large amounts of water which is then pushes back through the filters. Tiny fish and krill stick to the inside of the filter and are wiped off by the whale’s tongue. 

· The kidneys are very large because they extract large amounts of salt so the blood doesn’t get too salty. 

· Whales use echolocation to find food, other members of their family and to navigate because sound travels much better in water than light. Light only penetrates a short distance into the water. 

· Whales are a dark colour on top of their bodies and light underneath for camouflage. 

· Their bones are filled with fatty marrow to give them buoyancy. Oxygen is stored in muscle as well as blood so that whales can stay submerged for long periods of time. 

· Rib cage, heart and blood vessels are adapted for the extreme pressure of deep dives. The lungs become compressed during a dive and air is forced into the windpipe and nose passages around the head. This prevents these areas being compressed by the pressure.
	The student has produced a logbook, workbook, copies of sources of information, and a report/presentation in which they investigate comprehensively how organisms survive in the deep ocean.  
The student has:
· select and process information that provides integrated links between conditions of the extreme environment and biological adaptations or technological modifications

· selected and processed information on:

· the conditions of the deep ocean zones and how they affect the organism

· how all the adaptations work together to live successfully in the conditions of the deep ocean zone or zones

· used the processed information to:

· describe why the conditions of the ocean zone or zones requires special adaptations to live successfully

· justify how the adaptations allow the organism to live successfully in the conditions of the ocean zone or zones
· recorded sources of information used in a traceable format.

Examples
· The conditions of the ocean zones and how they affect a marine organism such as the humpback whale.

e.g. availability of oxygen, the range of temperature throughout the different ocean depths and from Antarctica to South Pacific Islands such as Tonga, the effect of increasing water pressure the deeper the whale goes, water buoyancy, salty water, vastness of the ocean, lack of light below the surface.
· The biological adaptations needed for the humpback whale to live successfully.

e.g. the long pectoral fins, a large jaw plate, 1 cm long ear slits, 2 blowholes with elevated splash guards, throat grooves under the jaw, the large tail fin, the ability to echolocate, They are a dark colour on top of their bodies and light underneath, Their bones are filled with fatty marrow. Oxygen is stored in muscle as well as blood. Rib cage, heart and blood vessels are adapted for the pressure. The kidneys are large. 

e.g. kidneys regulate salt in blood, blood and muscles can carry extra oxygen so that they can stay underwater for a long time. The lungs, ribs and blood vessels are all adapted to excess pressure.
Humpback whales live in the Pacific Ocean and travel vast distances, for example from Antarctica to the Pacific Islands such as Tonga and Fiji. They are also able to dive to up to 1200 metres. 

· Some of the tough conditions of their environment are:

· The increase in sea temperature from Antarctica to South Pacific Islands and the decrease from the surface to the depths of the ocean. 

· The increasing water pressure the deeper the ocean.

· Salty sea water.

· The distances in the oceans are vast and these whales travel to Antarctica to feed in the summer and then travel to the Pacific Islands to mate and have baby whales.

· Light only penetrates a short distance into the ocean.

The whales have interesting biological adaptations to cope with their environment. Humpback whales are able to travel vast differences because of they have long pectoral fins for steering and manoeuvring in the water and a strong tail for swimming. 

Whales need to come to the surface to breathe and they have 2 blowholes for breathing. There is a raised splash guard to prevent sea water splashing in. When the whales take a breath they exchange most of the air in their lungs. Whales don’t need strong bones because sea water gives buoyancy but their bones are filled with fatty marrow to give them more buoyancy. 

Oxygen is stored in muscle as well as blood so that whales can stay submerged for long periods of time. The rib cage, heart and blood vessels are adapted for the extreme pressure of deep dives. The lungs become compressed during a dive and air is forced into the windpipe and nose passages around the head. This prevents these areas being compressed by the pressure. 

Humpback whales are filter feeders which mean that they don’t have teeth. They can expand their mouth because of special grooves under the lower jaw and gulp in large amounts of water which is then pushes back through the filters. Tiny fish and krill stick to the inside of the filter and are wiped off by the whale’s tongue. They take in lots of water but the kidneys are very large and extract large amounts of salt so the blood doesn’t get too salty. 

Whales use echolocation to find food, other members of their family and to navigate because sound travels much better in water than light. Light only penetrates a short distance into the water. 

These whales are a dark colour on top of their bodies so they can’t be seen by predators and light underneath for camouflage so they can’t easily be seen by their prey.


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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