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Topic Internal energy Level Key Stage 4 (or any course for students 
aged 14-16)

Outcomes 1. To understand that internal energy is the total kinetic energy and potential 
energy of all the particles (atoms and molecules) that make up a system

2. To understand that temperature is a measure of the average kinetic energy of 
particles in a system

3. To describe what happens to kinetic energy and potential energy stores when 
you heat a substance 

Information
for teachers

This activity is designed as an introduction to the concept of internal energy. Students 
should already have a sound understanding of the particle model and state changes 
before this lesson. For the demonstration you will need a beaker of crushed ice, 
thermometer and heat source. 
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This beaker is at 60 oC

1. Describe the motion and 
arrangement of the water 
molecules inside the 
beaker.

2. Draw a picture to represent 
the motion and 
arrangement of the 
particles. 

3. What energy is stored 
inside this beaker?

4. What happens to this 
energy store if we heat the
beaker? 
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Think, Pair, Share

A B

When does the bow have the most potential 
energy? In picture A or B and explain. 
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Heat a substance

Temperature 
increases

Temperature stays 
the same 

Kinetic energy store 
increases

Potential energy 
store increases

What happens when we heat a substance? 

Internal energy 
increases

State change takes 
place

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjzsc22v7vNAhVJAsAKHb5xDuoQjRwIBw&url=http://www.lifebuzz.com/microscope/&psig=AFQjCNHjXUnYOrk-Uih38ucva1sSMhsMyQ&ust=1466680129320475


Explain the difference between potential 
and kinetic energy stores using the pictures 

below. 

A

B

C

D



What happens to the internal energy when we
heat ice? 



time (min) 

Temperature change:
a) increase
b) decrease
c) remain constant 

melting ice warming water boiling water

Temperature change:
a) increase
b) decrease
c) remain constant 

Temperature change:
a) increase
b) decrease
c) remain constant 

Particle picture Particle picture Particle picture

What is happening to the 
kinetic energy store?
a) increases
b) decreases
c) remains constant 

What is happening to the 
kinetic energy store?
a) increases
b) decreases
c) remains constant 

What is happening to the 
kinetic energy store?
a) increases
b) decreases
c) remains constant 

What is happening to the 
potential energy store and 
why?

What is happening to the 
potential energy store and 
why?

What is happening to the 
potential energy store and 
why?

DEMONSTRATION: What happens to the internal energy when we heat a beaker of crushed ice? 



time (min) 

Temperature change:
a) increase
b) decrease
c) remains constant 

melting ice warming water boiling water

Temperature change:
a) increase
b) decrease
c) remains constant 

Temperature change:
a) increase
b) decrease
c) remains constant 

Particle picture Particle picture Particle picture

What is happening to the 
kinetic energy store?
a) increases
b) decreases
c) remains constant 

What is happening to the 
kinetic energy store?
a) increases
b) decreases
c) remains constant 

What is happening to the 
kinetic energy store?
a) increases
b) decreases
c) remains constant 

What is happening to the 
potential energy store and 
why? It is increasing 
because the substance is 
changing from a solid to a 
liquid. 

What is happening to the 
potential energy store and 
why? It remains constant as 
there are no state changes. 

What is happening to the 
potential energy store and 
why? It is increasing 
because the substance is 
changing from a solid to a 
liquid

What happens to the internal energy when we heat a beaker of crushed ice? 


