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	Connected Level: 4
	Title: Oceans – a source of life
	Year: 2012

	Article: Who’s Eating Who?

	TSM activity: 1: Design an outfit to wear in Antarctica 

	Key idea/s from the article:
All living things have adaptations that help them to survive in their habitat.

	We are exploring: the concept of adaptations within the Antarctic environment 
Antarctica is the coldest continent on Earth. The average annual coastal temperature is -12° C. The farther inland you go, the colder it gets. The lowest temperature recorded in Antarctica was -89° C. Winds in Antarctica can travel at over 300 km/h. Cold winds increase the “wind-chill factor”, which increases the rate at which heat leaves an animal. How do animals survive in this extreme environment?

	I need to check that my students understand that:
all living things need energy to survive
animals get their energy source from food
animal bodies create internal heat
heat energy flows from where it is hot to where it is cold
no animal can survive if it loses all of its body heat.


	In this activity, I am supporting my students to build their understanding that:
· animals in the Antarctic have a range of adaptations (behaviours or physical features that an organism has evolved to survive in its habitat) to help them maintain heat despite the extreme cold
· insulation slows down the loss of heat energy 
· body size and shape can affect the rate at which heat is lost
· humans can study adaptations of Antarctic animals and then use what they learn to invent ways to insulate themselves in extreme cold.

	Useful resources:
· Building Science Concepts: Book 47: Insulation: Keeping Heat In.
· Connected 1, 2011 – Staying Warm, Keeping Cool (New Zealand Curriculum Levels 1–2)
· TSM for Staying Warm, Keeping Cool (http://literacyonline.tki.org.nz/Literacy-Online/Teacher-needs/Instructional-Series/Connected/Connected-TSM)
· Antarctica Fact File (www.coolantarctica.com/Antarctica%20fact%20file/science/cold_penguins.htm)


Background knowledge and big ideas
	Big idea
	Background knowledge
	Possible ideas to explore with students

	All living things need energy to survive
Animals get their energy source from food








	Food is the fuel for living things.  
This fuel is ‘burned’ within the cells of the body. 
The ‘burning’ of fuel is called respiration.  
The energy from respiration is used for movement and for systems in the body to function. 
Heat energy is also released during respiration. 
Warm-blooded animals’ bodies can only function within a narrow temperature range.
	Generating heat and conserving heat are not the same.

	Heat energy flows from where it is hot to where it is cold

	Warm-blooded animals lose heat energy when the environment they are in is cool. 
Heat loss occurs at any point of contact with a cooler object (e.g. ice) or cooler air. 
The greater the surface area that is exposed to cool temperatures, the more quickly heat energy flows away.
	When we feel cold, it is not because cold has entered us – it is because heat has left us through our skin. 


	Insulation slows down the loss of heat energy

	Insulation is most effective when it’s near the areas of greatest heat loss.
Fat is a good insulator. Animals store fat under their skin.
	Insulation doesn’t create heat; it simply slows down the rate at which heat leaves a body. 

	Animals in the Antarctic have a range of adaptations (chemical, structural, and behavioural) to prevent heat energy loss. They need these to survive in the extreme Antarctic environment.
	An adaptation is any aspect of an organism’s structure, body chemistry, or behaviour that allows the species to survive in its environment.
A structural adaptation is a physical feature, such as feathers or fur or a long bill. 
A behavioural adaptation is something an animal does to survive. 
Adaptations develop over a very long time as a species evolves.
The main ways that Antarctic animals are adapted to limit heat loss is through body insulation and through their size and shape.
Example of adaptations:
Emperor penguins
Insulation 
Emperor penguins have:
overlapping, densely packed feathers. 
· These feathers are waterproof, so cold water doesn’t reach the penguin’s body. 
· The feathers trap air that is then warmed up by the penguin’s body.
a layer of fat that acts as an insulator
a heat-exchange system in their nasal passages that stops heat escaping through their breath.

Penguin feet are poorly insulated. Heat from the warm blood moving towards their feet is transferred to the blood returning from their feet. This means that the blood in their feet is already less cool than the blood in other parts of their bodies, so less heat is lost. By warming up the blood as it returns from their feet, the impact of the cooler blood is lessened.

Size and shape 
Emperor penguins are large but have a small surface-area to volume ratio.

Behaviour 
Emperor penguins reduce their surface area by tucking their flippers in close to their bodies. They rest on their heels and tail to reduce the contact their bodies have with the ice.
Emperor penguins huddle together to keep warm. Huddling in a large group means that penguins inside the huddle are less exposed to cold air (are insulated). It also means that they share body warmth.
	

	Ways to explore these ideas with my students:
Use the activities in Building Science Concepts: Book 47: Insulation: Keeping Heat In. 
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