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	Marvellous magnets


	
	
	

	Creating designs for novel products using magnets

	Subject(s): D&T, Science
Approx time: 40 – 60 minutes
	
	Key words / Topics: 

· Attract

· Design

· Magnets
· Magnetism
· North pole
· Repel

· Sketch

· South pole

· Spider chart

	
	
	

	Suggested Learning Outcomes 
	
	

	· To be able to describe magnets as having two poles – north and south.
· To understand how magnets either attract or repel each other.
· To be able to identify and design ideas for products that make use of magnets.


	Introduction
	
	

	This is one of a set of resources developed to support the teaching of the primary national curriculum. They are designed to support the delivery of key topics within science and design and technology. This resource focusses on identifying and sketching design ideas for innovative products that make use of magnets.
Magnets can be used to attract or repel each other, which makes them incredibly useful for use in products. Examples include fridge magnets, door locks and even hoverboards. Can you design a new product that uses magnets in an interesting way?


	Purpose of this activity
In this activity learners will learn about how magnets can be used to attract or repel each other. They will use their knowledge of how they work to identify and sketch design ideas for two novel products that make use of magnets and magnetism.

This could be used as a one-off activity or as part of a wider unit of work focussing on magnets and magnetism. It can also be used in conjunction with the IET Faraday ‘Magnet Madness’ resource, developed alongside the School of Engineering at Cardiff University.

	
	
	

	Activity
	
	Teacher notes

	1. Introduction to the activity (5 minutes)
Teacher to explain that learners are going design a new product that makes use of magnets.
2. Introduction to magnets (5 - 10 minutes)
Teacher to explain that magnets are made from materials such as iron and nickel, that they can stick to some metals and that they have a north pole and a south pole.
Teacher to explain and demonstrate the following:
· When the north pole of a magnet is placed near the south pole of another magnet, they will attract each other.
· When two poles that are the same are placed near each other, they will repel each other. For example, north to north and south to south.

.
3. Products that use magnets (10 - 15 minutes)
Learners to discuss and produce a spider chart showing as many products as they can think of that make use of magnets or magnetism.
4. Design ideas for magnetic products (20 – 30 minutes)
Learners to sketch two designs for new products that make use of magnets. They should:
· Label the main parts of their designs.
· Explain how their designs use magnets to make them work.
· Explain what makes their designs different or interesting.
	
	This activity could be completed as individuals or in small groups.
How magnets work slides
These slides may be modified depending on the prior knowledge of learners. They could be used as a brief recap or as a larger introduction to magnets and how they work.

If available show examples of magnets and magnetic materials. Demonstrate by showing two magnets and how they attract or repel each other. The IET Faraday resource ‘Magnetic Materials’ explores magnetic and non-magnetic materials further and can be used as an introductory lesson to this activity. 
Products that use magnets – spider chart

This could ether be done as a whole class activity (with teacher guidance if required), where responses are written on the whiteboard, or completed by learners in small groups and then fed back to the whole class. Examples could include hoverboards, MAGLEV trains, fridge magnets, magnetic whiteboards, bag clasps, magnetic locks for doors, toys and games etc. 
Try and get learners to think about products that use magnets in an interesting way.
Design ideas slides
These presentation slides can be printed for learners to sketch their ideas, or they can use A4 paper. Encourage learners to think about how each design uses magnets to make it work. Encourage them to be creative!

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Provide examples of existing products that use magnets and magnetism. Instead of creating an idea for a new product, weaker learners could use these as a starting point and modify the existing designs to create a better or improved product design.
	
	Make a model or prototype of one of the design ideas produced, using appropriate materials, tools and equipment.



	
	
	

	Resources
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	Parts and components:

· Bar magnets with N and S poles marked
· Modelling materials (for extension activity)

Tools and equipment:

· Pencils, pens and sketching equipment
· CAD software (for extension activity)

· Modelling tools and equipment (for extension activity)
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 Teacher presentation – Marvellous Magnets
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 Learner handout – Marvellous Magnets

	
	
	

	Additional websites
	
	

	· YouTube – Lexus hoverboard: Video introducing the Lexus hoverboard, which works by using magnetism to levitate. https://www.youtube.com/watch?v=ZwSwZ2Y0Ops 

· BBC Bitesize – Magnets: learner guides and video clips explaining what magnets are and how they work. https://www.bbc.com/bitesize/topics/zyttyrd 
· IET Faraday Resources – Magnet Madness: Lesson activities and resources focussing on magnets and magnetism. https://faraday-secondary.theiet.org/resource-pages/magnet-madness 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 
· ACTIVITY: Magnetic Materials
· Experiment with making magnets attract and repel each other depending on which pole faces which.
	Extension (Options)

· Make a model or prototype of one of the design ideas produced.

· ACTIVITY: Magnet Madness
Plenary

· Self/peer assess designs produced and suggest improvements.
· Discuss as a class the ideas created and how they have made use of magnets and magnetism.

	
	
	


	The Engineering Context    [image: image6.png]




	Engineers need to know how magnets interact with each other and their potential uses when designing products and systems. This knowledge could be used when identifying and creating potential solutions to future engineering problems. For example, when developing green transport solutions.


	
	
	


	Curriculum links

	England: National Curriculum

Design and Technology
· KS2: 1b
Science

KS2 Forces and magnets:

· observe how magnets attract or repel each other and attract some materials and not others
· compare and group together a variety of everyday materials on the basis of whether they are attracted to a magnet, and identify some magnetic materials
· describe magnets as having two poles
· predict whether two magnets will attract or repel each other, depending on which poles are facing
	Northern Ireland Curriculum
Science and Technology
· Movement and energy: The causes and effect of energy, forces and movement

	Scotland: Curriculum for Excellence
Technologies
· TCH 2-10a, TCH 2-11a
Sciences

· SCN 2-08a
	Wales: National Curriculum 

Design and Technology
· KS2 Designing: 5
Science:

· KS2 How things work: 


	
	


	Assessment opportunities

	· Formal teacher assessment of design ideas.
· Peer and/or self-assessment of design ideas.
· Questioning to establish existing knowledge of magnets and magnetism.

· Regular teacher questioning through the activity.

	
	
	




