Heat
Aims: to explore heat transfer and temperature.

NC links:


Sc1
ask questions that can be investigated scientifically and decide how to find answers 


consider what sources of information, including first-hand experience and a range of other sources, they will use to answer questions

Sc3
that temperature is a measure of how hot or cold things are
Equipment

for demonstration

· A beaker/mug of hand hot water
· A beaker/mug of ice cold water

· A beaker/mug of room temperature water

· Baby forehead thermometer (optional)

for students

· Thermocolour film
· Blocks of different materials (ideally a metal, wood and plastic)
· A woolly glove

· Lamp, or access to a sunny window

· Water at different temperatures.

· droppers

Health and Safety

  Ensure that the hot water is not hot enough to scald.  Pupils should not be able to reach the plug socket for the lamp with wet hands.  A torch would also work (not an led type).
Lesson Plan

Ask a student to put a finger from their right hand in the hot water and a finger from their left hand in the ice cold water for 30 seconds or as long as they can stand it.  Then ask them to put both fingers in the room temperature water and ask them whether this water feels hot or cold.  

Our senses can be fooled, how can we tell how hot the water is?  

Show the thermocolour film and explain that it measures temperature.  If you have a forehead thermometer you could link it in at this point.  The film goes very dark blue at about 30(C and is black below about 25(C.  The other colours correspond to temperatures in between.  
Give each pair of students a piece of thermocolour film to explore with.  Can they work out the order of the colours?  Encourage them to change the temperature of the film by pressing their hands/fingers on the film.  If they wear a glove how does the temperature of their hand and the film change?  Blowing on the film and rubbing it also works.  How long does it take the film to cool down?  Allow them to try other ways of heating up the film. 
Use the sunny window or the lamp to heat up a large section of the film.  Now let the students explore the film using touch.  
Introduce the water and the droppers and let the students put a drop of each temperature of water on to the film.  What happens?  They can explore mixing drops of different temperatures and also seeing how the water affects the sun or lamp heating the film.
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The blocks of different materials can be introduced at any point you feel is appropriate or as the last thing.  The temperature of the blocks can be altered by putting them in the water.  

Teacher notes
Heat is a form of energy.  Heat energy can transfer between objects.  Things which take heat energy from our skin we perceive as cold.  Things which our skin takes heat energy from we perceive as hot.  Temperature is actually a measure of how much kinetic (movement) energy the atoms or molecules of the substance have.  Heat energy flows from objects at a higher temperature to objects at a lower temperature.   As you listen to the students discussions try to encourage the idea of heat energy flowing and challenge any suggestion that the “cold moves”.  

The film does not measure the temperature of the object.  It exchanges heat energy with the object and this alters the temperature of the film which changes its colour. 

Wearing a glove insulates the heat energy of the hand from the film and so the heat energy is very slow to exchange.  

Rubbing the film does work against friction which is transferred to heat energy in the film.  The sun or lamp transfers energy to the film.  Notice that it takes time to heat up the film and that around the centre “hot blob” there are cooler regions.  
Water has a large specific heat capacity, which means it uses a lot of energy to raise its temperature by 1(C.  Putting water on the film in the sun allows the water to absorb the sun’s energy.  The water will take a lot longer than the film to increase its temperature.  While the water remains cooler than the film, the water takes heat energy from the film and so the film remains cool and black.

Mixing together drops of water of different temperatures together allows students to see the water mix.  They can speed this mixing by stirring with the dropper.

Metal is a good conductor of heat energy.   It feels colder than the wood or plastic even though it is at the same temperature as it conducts heat energy away from your hand more quickly.   
Further activities to explore heat:

Make a spiral (see attached template) and hold over a heat source e.g. a radiator.  The spiral will spin as the less dense warm air rises.  
N.B.  Do not use a flame, a radiator is much better and safer.  The photograph does however show the hotter, less dense air which is rising and causing the spiral to turn.

Research friction methods of starting a fire e.g. flint and steel or rubbing sticks.  Both use friction to provide the initial heat energy a fire needs.

Use a forehead thermometer to measure pupils’ temperature before and after physical exercise. 

This activity could also link with the work done on changes of state and insulation in the national curriculum.

Some photographs showing the different colours of the film.








