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Suitable for: 11–14 years

Curriculum and learning links:
Forces, friction, energy transfer

Learning objectives:
• Describe what friction is.
• Plan and complete an investigation into friction.
• Recognise friction in real world contexts.
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Activities:

Opening activity

• Ask students to rub their hands together as hard as possible and observe what happens. 
• Interlace the pages of two books and challenge students to pull them apart. 
• Watch Clip   3   to recap how friction acts upon objects moving across each other. 

Development activities

Investigating Friction

• Ask students to plan and carry out an investigation into friction using ramps, different 
surfaces and masses. The dependent variable is the force needed to start the object moving 
down a ramp (measured by dragging the object down the ramp using a newton meter). 
Possible independent variables include the angle of the slope, the surface of the slope, the 
mass and the surface area of the object. Trainers can be a good object to test in this activity.

• Ask students to think of examples of friction at work in the real world. Discuss how students 
might separate these instances into ‘good’ and ‘bad’ types of friction. For example, ‘good’ 
friction can be seen in car brakes or tyres gripping on a road. A common example of ‘bad’ 
friction is the rubbing of parts in a car engine. Ask the students to think of ways in which they 
could increase or reduce the amount of friction present in some of their examples.

• Watch Clip   4   and explain to students that this is a real world example of the way in which 
friction can be useful. Ask students to summarise in their own words or in a diagram how 
friction helps skiers.
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Investigating friction

Health and safety
• Normal laboratory guidelines apply for all activities. 

• Care must be taken if using large masses. 

• Students should be told not to try to repeat Jem’s vacuum cleaner climb.

• It is the responsibility of the teacher to ensure that an adequate risk 

assessment has been completed.

Want to explore further?

Reflect and review
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• Ask students to discuss how they could use a vacuum cleaner to climb a building. 
• Watch Clip   5   to discover whether any of the students’ ideas are similar to Jem’s.

• You could investigate the effects of friction further 
by challenging students to lift a jar of long-grain rice 
using a knife and friction. To do this, ask students to 
fill an empty jar or bottle with rice and then insert a 
normal table knife into the top. Carefully push the 
knife in and out of the bottle so that the grains of 
rice realign themselves around it, thus increasing the 
surface area in contact between the rice and knife. 
As this happens, the amount of friction created 
increases to a point where the jar can be lifted using 
the knife handle. Full details and an explanation of 
how this works can be found with the Sticky Rice film 
at: bbc.co.uk/bang/handson

• You could investigate the way that friction is used 
in the natural world by thinking about 
avalanches. Watch Clip   6   and discuss with 
students how avalanches are caused by a 
reduction in friction between different layers of snow.

You will need

• Clip   3   (2’21”)

• Clip   4   (5’31”)

• Clip   5   (3’41”)

• Clip   6   (2’36”)
• Two thick paperback books 
• Newton meters

• Ramps 
• Masses
• A range of materials to use as ramp 

surfaces (e.g. paper, plastic, 
wood, sandpaper)

Technician’s notes
• Newton meters will need to be of the type that students hold, not stand on.
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