
Apart from heating and cooling appliances, objects in a room will be 
a t  the temperature of that room, even if they appear to feel warmer or 
colder. This is a difficult concept for children to comprehend. How hot 

that object as its actual temperature. Thermal conductivity is the ability 
to transfer heat from one object to another or away from your hand to 
the object. Thus wood and metal a t  the same temperature will feel 
very different because metal is a good 
conduct heat away from your hand and thus feel cold. Wood is a poor 
conductor, heat is not conducted away so it feels warm. 

something feels has as much to do with the of 

, will 

Conversely, some materials do not transfer heat easily but slow it 
down, these are poor thermal conductors but good 

things from warming up. As well as wood, air is a good thermal 
insulator, as is any material that has air trapped in it such as expanded 
polystyrene, foam, fibreglass and wool. Air molecules are moving 
around randomly, a t  a distance from each other so heat energy will 
not pass from one to another very quickly. Children need to 
understand that these materials do not actually make us warm but 
keep the natural body warmth in. 

. These materials keep things warm but also prevent cold 

Objects that start out hotter or colder than room temperature because 
they have been heated or cooled will eventually reach the temperature 
of the room. For example, hot water and ice-cold water will both 
reach room temperature if left in a room for an appropriate period of 
time. 

Materials which are part of a working electrical circuit are 
they allow electricity to flow. All metals are conductors. 

do not allow this to happen. This includes all 
other common materials, except for 
which is a 

(as in pencil leads) 

Good are generally also good 

con d u cto r. 
graphite is a better than 

Using a thermometer with care and, for older children, 
understanding minus numbers. 

Accu ratel y measuring vol u me. 

Recording results in chart form and, for older children, constructing 
a line graph. ICT can be used here. 
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Give each group of children three bowls of water, hot, cold and 
warm. The children take it in turn to put one hand in hot and the 
other in the cold water. After a minute they then put both hands 
in the warm water. The water will feel different to each hand. 
They can also take the temperature of each bowl of water as an 
exercise in reinforcing or teaching the use of a thermometer. Put 
a piece of metal and a piece of wood in the refrigerator, get the 
children to then feel them. They feel they are at  different 
temperatures, but are they? A thermometer taped to the material 
shows that they are the same temperature. 

Have two containers containing identical volumes of water, one very 
cold and the other one hot. Put thermometers in each and take the 
temperature a t  regular intervals until both reach room temperature. 
This will take some time, and could be done alongside another activity 
but it is an excellent activity for older children to do and then to 
construct a line graph. It is also ideal for datalogging if you have the 
equipment. Compare the final temperatures of the liquids with the 
temperature of the room. 
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Discuss how we keep things and ourselves warm, including inventions 
such as the vacuum flask. A simple starter activity is to put hot water in 
two beakers, wrap one in a material (a woolly hat!) the other is left 
unwrapped. Ask the children to predict which will cool down first and 
why. Leave thermometers (or temperature probes) in each and see 
which one cools down first. A parallel activity can be set up a t  the 
same time using ice. 

The concept cartoons Ice pops and Snowman could be used. 
A good opportunity to 
different things warm/cold. A variety of problems could make this 
investigation relevant to everyday situations or a story/poem stimulus 
could be used such as the story of Goldilocks. Different groups could 

the best material for keeping 

different aspects of the situation eg 

Find the material to wrap the bowls to keep the three bears 
porridge warm! 

Keep the frozen peas cold/the cakes warm for Red Riding Hood 
on the way to grandma. 

Keep the tea in the teapot warm and the boiled eggs warm for 
breakfast. 

Beaker Beaker Beaker Beaker and Beaker 
and paper and wool felt bubblewrap and fo i l  

Insulating material 



Time in minutes 

At the simplest level children can stand spoons/rods made from 
plastic, metal, wood and glass in very hot water. If blobs of 
butter are put on the handle of the spoons, the good conductor 
melts it first. To eliminate the effect of the hot air rising from the 
container and melting the butter, stick the spoons through a 
cover or lid. Older or more able children could compare rods of 
different metals if you have them. 

For a quantitative result for older children use mugs of the same 
size but different materials. Tape thermometers to the outsides of 
plastic, metal and ceramic mugs and fill them with hot water. 
The temperature rises visibly a t  very different rates and could also 

‘All metals are good thermal conductors’. Compare 
metals only. 
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Object 

There is an opportunity here to discuss conservation of energy in terms 
of insulating our homes and not wasting heat. Older children may also 
discuss why it is warmer on a cloudy night and the ‘greenhouse effect’. 
This is a good opportunity to use books and CD-ROMs to find out 
more about this. 

Conducts Electricity 
Material 

Predict ion Res u I t s 

A simple classification 
themselves to see which materials will conduct electricity. The children 
need knowledge of a simple circuit in order to do this and first test it 
out by touching the crocodile clips together. Then they try completing 
the circuit with a variety of different materials bridging the crocodile 
clips. They can construct a chart of results. Through discussion get the 
children to make generalisations about the fact that the 

and that most other materials do not. 

which children could plan 

I clips 

1.5 - 2.5V Bulb 
in holder 

Get the children to test a greater variety of metals than they did 
for the previous activity. 

A good time to discuss general ‘safety of electricity’ issues with 
children as in the home, railway lines, overhead cables and 
pylons. Electricity providers are usually very willing to come and 
give a talk and show a video. 



This poem can be used with any age group especially 
younger children discussing the properties of the materials of clothes 
that we wear. 

This poem may need more explanation with a 
discussion about cooking utensils and would be a good springboard 
for the conduction activity. 

This poem may need a lot more discussion with 
younger children but is very appropriate for an investigation into the 
properties of thermal insulation for older children. 

This is about electrical conduction and 
may be more appropriate as part of a topic on electricity. 
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The issue in this concept cartoon is whether the coat is an insulator or 
whether it actually generates heat. Some children may believe that 
warm clothes make you warmer by making more heat, and they will 
expect the coat to generate heat and melt the snowman faster. 
However others will realise that the coat is simply an insulator which 
will tend to keep heat away from the snowman and prevent it from 
melting quickly. The situation shown in the concept cartoon can be 
investigated using real snow. Alternatively it can be modelled with ice 
inside a coat, glove or sock; the top half of a plastic mineral water 
bottle, filled with water and frozen, will make a good model snowman. 
The thickness, colour and nature of the material that the coat is made 
from can also be investigated. 

All of the predictions in this concept cartoon can be directly 
investigated by the children. Some of them are likely to think that 
aluminium foil is an insulator; that cotton wool makes things warmer; 
that water will keep the ice pop cold; and that things will stay frozen 
inside a refrigerator. In each case they will be surprised by their 
observations! This can lead on to a whole series of follow up 
investigations on conductors, insulators and heat transfer. 
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