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	Magnetic materials

	
	
	

	Investigating everyday products to see if they are magnetic

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

· Attract

· Iron

· Magnet

· Magnetic materials
· Nickel

· Non-magnetic materials
· Product analysis

· Steel

	
	
	

	Suggested Learning Outcomes 
	
	

	· To know which materials are magnetic.
· To be able to give examples of magnetic and non-magnetic materials.

· To be able to test products to see whether they are made from magnetic materials.


	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 whether or not everyday products are made from magnetic materials.
Some products are made from magnetic materials, whereas others are not. Can you find out which is which?


	Purpose of this activity
In this activity learners will predict whether they think different products are magnetic based on the material that each product is made from. They will then test their theory by using magnets, to see whether or not each product is attracted to a magnet.
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 and to the use of magnets (5 - 10 minutes)
Teacher to explain that learners are going to test different products to see if they are magnetic. Teacher to explain that magnets are made from materials such as iron and nickel, and that they can stick to some materials and not others.
2. Testing products to see if they are magnetic (30 - 40 minutes)
Teacher to give learners a plastic drinks cup, 2 pence coin, steel door key, aluminium drinks can, steel paper clip and wooden toy car.
For each product, learners should:
· Write down the name of the product and the material that they think it is made from.
· Write down whether they think the product will be attracted to the magnet and why they think this.
· Place a magnet near the product and observe whether or not the product is attracted to it.
· Write down whether or not the product is attracted to the magnet and why they think this happened. 
3. Discussion of what has been learnt (5 – 10 minutes)
Teacher to discuss the following questions with learners:
· What do we mean when we say that a material is magnetic?
· What materials are magnetic?
· What materials are not magnetic?
· Why are some materials magnetic, but not others?
· What uses could magnetic materials have in products?
	
	This activity could be completed as individuals, in pairs or in small groups.
Testing each product

Learners could be given all the products at once to test, or the teacher may wish to lead through one product at a time, recapping the key tasks and questions for them to consider as they go through. 
Expected results of testing

Materials that the products should be made from and expected results:

· Drinks cup – plastic – not magnetic
· 2p coin – copper plated steel – magnetic as it has iron within the steel core (Note: if a pre-1992 2p coin is used then this will not be magnetic as these were made from copper plated bronze)
· Door key – steel – magnetic as steel contains iron (keys made solely from brass are not magnetic)
· Drinks can – aluminium – not magnetic (Note: some drinks cans are made from tinplate, which is tin-plated steel, and is magnetic as it contains iron – aluminium cans are typically marked as being aluminium)
· Paper clip – steel – magnetic as contains iron
· Toy car – wood – not magnetic
Most learners typically state the general type of material that they think each product is made from, such as metal, plastic, wood etc. Particularly for higher ability learners, they should be encouraged to identify the specific material used, e.g. steel, polystyrene etc. Learners should be able to (at least) understand that non-metals are always non-magnetic, and that some metals are magnetic.
Discussion plenary

Discuss the key questions shown on the presentation with learners to assess what they have learnt during the activity. 

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Learners could be given each product one at a time. The teacher could provide step by step instructions for testing, recapping the key tasks that need to be completed as each product is handed out.

Learners could be told which material each product is made from in advance.
	
	Identify the specific materials from which each product is made. Test other products in the class room (such as table tops, chair legs, pens, pencils, door handles etc.) – which materials are they made from? Are these magnetic? 

List examples of potential uses of magnetic materials in products. Discuss ideas for products that make use of magnets and/or magnetic materials.

	
	
	

	Resources
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	Parts and products for testing:
· Magnets 
· Plastic drinks cups
· 2 pence coins
· Steel door keys
· Aluminium drinks cans
· Steel paper clips
· Wooden toy cars
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 Teacher presentation – Magnetic Materials


	
	
	

	Additional websites
	
	

	· BBC Bitesize – Which materials are magnetic: Video and Interactive activity to sort examples of products into categories of ‘magnetic’ and ‘non-magnetic’. https://www.bbc.com/bitesize/articles/zw889qt 
· BBC Bitesize – What is a magnet: Video explaining what magnets are and how they work, with supporting video. https://www.bbc.com/bitesize/articles/zpvcrdm 
· 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) 

· Discuss what is meant by a magnet and handle examples of magnets.
· Demonstrate an example of a product that uses a magnet.
	Extension (Options)

· List examples of potential uses of magnetic materials in products. 

· ACTIVITY: Marvellous Magnets
· ACTIVITY: Magnet Madness

Plenary

· Discussion of key learning points in the activity.

	
	
	


	The Engineering Context    [image: image5.png]




	Engineers need to know the properties of magnets, which materials are magnetic and which materials are non-magnetic. This knowledge could be used when identifying and creating potential solutions to future engineering problems.


	
	
	


	Curriculum links

	England: National Curriculum

Design and Technology

· KS2: 3a
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

	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
Sciences

· SCN 2-08a
	Wales: National Curriculum 

Design and Technology

· KS2 Designing: 2
Science:

· KS2 How things work: 2

	
	


	Assessment opportunities

	· Teacher assessment of predictions and test outcomes.
· Discussion and plenary questions to assess knowledge and understanding gained during the activity.

	
	
	




