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Briefing Sheet 6

Pupils’ understanding: Insulation

This briefing sheet provides a commentary on the examples of pupils’ discussion given in Activity B5. 

Children often tend to see insulation as something which actively keeps or makes things hot, and think of 'cold' as well as 'heat' as being something that flows from one place to another.  The abstract pictures in this activity aim to encourage children to start thinking of insulation as a barrier to energy flow from a higher to a lower temperature.  The activity has been used with a number of different Y8 groups.  Nearly all pupils were able to use the abstract pictures to make matches which they could justify with a reasonable explanation.  Even though some children did not differentiate the meanings of heat, energy and temperature, they still attempted to think in terms of differences and flows.  

"The hot chocolate is hotter than the room temperature ... and when the hot chocolate is left in the room, 'cos the room is colder the energy goes out of it and the hot chocolate starts to get cold slowly."

"Because the frozen food left on the table and the food is colder than the room and the room temperature melts the frozen food ... the energy is going into the food and makes it warmer."

Explanations in which concepts are not differentiated can be useful starting points for teachers to discuss with pupils:

"The food is more colder so the room temperature will go into the food and the newspaper is not that powerful so the room temperature will slowly go into the newspaper wrapping the food."

A number of pupils managed quite sophisticated explanations, referring explicitly to the pictures.   Here, a pupil is explaining what happens to a hot chocolate drink in a cup and in a thermos flask:

"The hot chocolate is hotter than the room temperature so this (the central region in the representation) is darker (i.e.  hotter with energy more concentrated) and when the hot chocolate is left in the room, because the room is colder the energy goes out of it (the chocolate) and the hot chocolate starts to get colder slowly.  This one in here (in the vacuum flask) - the hot chocolate is still hotter than the room so it's darker but it stays the same, as it's in the vacuum flask so no heat will come out and no heat will come in."

Supported by these abstract pictures, many pupils were able to give extended explanations like this.  Differences in choices of representations can also provoke fundamental discussion, here about whether heat and cold are two things or just aspects of one thing:

One choice of picture:
"It's colder on the inside, and then the energy from the heat on the outside is going in making it warmer, and when it's in the vacuum flask the coldness just escapes making it warmer."
A different choice of picture: 
"Mine's the same really but the cold doesn't escape - the insulation makes the lemonade warmer."
"That's what I meant - the insulation makes it warmer."
"No but that means if the insulation made it warmer the cold wouldn't go out but the heat would come in - so the heat goes in not comes out."

Using the abstract pictures appeared to encourage pupils to pay attention in their explanations to important features of these situations, such as temperature differences and energy flows.  
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