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Briefing Sheet 7

Pupils’ understanding: Things that 'just happen' and things that don't

This briefing sheet provides a commentary on the statements made by pupils given in Activity B6. 

This activity introduces pupils to the fundamental notion that spontaneous changes can drive non-spontaneous changes.  The situations in the activity are chosen to be as straightforward as possible, in order for pupils to be able to focus on understanding the conventions.  Groups of Y9 pupils, over a month after they had done this activity and other activities using similar conventions, were shown some examples of these pictures and asked to explain in their own words what they understood by them.

Pupils had no difficulty in interpreting the picture which shows a hot object spontaneously cooling as energy flows from it to the cooler surroundings.

"Something hot losing energy - getting cold."

"This is a room and this is a block and it is giving heat to the room and becoming the same temperature as the room."

"This happens usually, naturally."

"It just happens normally."

They also had no difficulty in interpreting the reverse change.

"It's showing taking energy in."

"This is an example right.  There is a glass of water and to make it hot just wouldn't happen."

"It does happen, but it is difficult to make it happen."

"It doesn't happen naturally but people ... You can make it happen."

On the whole, they were able to interpret the pictures which show objects slowing down and speeding up, though occasionally, a few pupils interpret the 'moving object' symbol as meaning that the object is moved by the action of an agent (the 'wind').

"Something that is going fast and then slows down."
"Something starts moving."
"Natural and ... "
"One works - that one - and that one doesn't usually happen."
"Poltergeist!"

"Something that is moving and that is slowing down - stopping."
"Could be the wind that is pushing it or it just happens."

Finally, pupils seem to grasp the essential nature of coupled changes.

"This is the argument that it's possible, yeah? So you use something that is possible to make something that is impossible possible!"

"The 'down' one is something that happens and the 'up' one is - someone has to make it happen."

The idea that changes which 'just happen' can drive those which do not 'just happen' is unfamiliar in school science, and at first the pictures which represent them may seem rather abstract.  In fact, pupils pick up the idea quite readily, as the few examples above suggest, and are able to remember them even after a period without using them.
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