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	Investigating How Hoverboards Work

	Analysing existing hoverboard designs

	Subjects: Design & Technology, Engineering
Approx. time: 40 - 50 minutes
	
	Key words / Topics

· hoverboard

· function

· magnetism

· magnetic fields
· product analysis

· research

	
	
	

	Stay safe
	
	

	Whether you are a scientist researching a new medicine or an engineer solving climate change, safety always comes first. An adult must always be around and supervising when doing this activity. You are responsible for:

•
ensuring that any equipment used for this activity is in good working condition

•
behaving sensibly and following any safety instructions so as not to hurt or injure yourself or others 

Please note that in the absence of any negligence or other breach of duty by us, this activity is carried out at your own risk. It is important to take extra care at the stages marked with this symbol: ⚠

	
	
	

	Suggested Learning Outcomes 
	
	

	· Understand how at least two different examples of hoverboards function.
· Know how to analyse examples of existing products. 
· Analyse the main features of a product and identify improvements that could be made.

	
	
	

	Introduction
	
	

	This is one of a series of resources designed to support the delivery of the new 9-1 GCSEs in Design & Technology and Engineering, first taught from September 2017. Each resource covers a key topic from one or more of the specifications for these subjects. This resource focusses on investigating how hoverboards work through analysing existing examples.
Magnetism is a key scientific phenomenon. Utilising this has allowed designers to create new and innovative products, such as fully working MAGLEV trains and hoverboards.

	Purpose of this activity
In this activity, learners will analyse and investigate how hoverboards work. They will consider the science and technology behind how they are able to levitate, the main features of each design and what that could be improved.
This could be used as the first part of a two-lesson mini unit of learning, with the activity ‘Designing a Hoverboard’ as the follow-up activity. Alternatively, it could be used as a one off main lesson activity to build knowledge and understanding of the topic. It can also be used in conjunction with or as an extension to the existing ‘The Moving World’ suite of activities and the activity ‘Magnet Madness’.


	Activity 
	
	Teacher notes

	1. Introduction to the Lexus Hoverboard (5-10 mins)
Show and discuss videos detailing the story of and science behind the Lexus Hoverboard design.
Story behind the design:

https://www.youtube.com/watch?v=oyGlNLpQ7CQ&t=2s
Science behind the design: 

https://www.youtube.com/watch?v=qGiGMX0t3_U&t=5s
2. Introduce the task (5-10 mins)
Introduce the product analysis task. Learners are to analyse two existing examples of hoverboards that have been recently developed. Explain that they should think carefully about how the products function and the application of scientific theory (i.e. magnetism) that enables this to happen.
3. Product analysis (30 mins)
Learners to complete the product analysis task. For each product analysed, they should:
· Draw a picture of it and label its main features.
· Explain how the product works.
· Give at least one positive feature and one improvement that could be made to the product.

Responses can be presented on the handout provided or in exercise books as required.
4. Comparison of designs studied (5-10 mins)
Learners to compare the two hoverboards that they have analysed. They should identify which they think is the best design and explain why. Responses could be written in books, on the back of the handout or on post it notes. 
Discuss responses as a whole class.
	
	This activity also provides opportunities to link with the ‘The Moving World’ suite of activities. This includes the resource ‘Overcoming Friction’, which uses MAGLEV trains as an example of the application of magnetism. It could also be used in conjunction with the activity ‘Magnet Madness’, which presents a series of simple experiments to demonstrate how magnets and magnetism works.
Examples of magnetic hoverboards

The teacher will need to present at least two different examples of hoverboards for learners to analyse. If they have access to the internet they could search for these themselves. If not, the teacher could show examples on the projector/whiteboard. For example:

Lexus Hoverboard:

https://www.youtube.com/watch?v=oyGlNLpQ7CQ&t=2s
https://www.youtube.com/watch?v=qGiGMX0t3_U&t=5s
Hendo Hoverboard:
https://www.wired.com/2014/10/physics-hendo-hoverboard/ 

https://www.popsci.com/latest-hendo-hoverboard-actually-hovers-looks-like-hoverboard 

Both of the above examples use magnetism and magnetic fields to levitate, although they do this in slightly different ways. It therefore may be necessary to complete a quick recap of the basic scientific theory behind this.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Give lower ability learners sentence starters for the descriptions of how each product works. Provide a short summary describing each product that they can highlight and take key points from.
Conduct the activity ‘Magnet Madness’ with learners. This demonstrates some of the basic theories behind magnetism and how it works.
	
	Learners could make a list of the features that they have seen in each product that they would carry forward into their own hoverboard design. They should explain in detail why they have chosen these features and how they would help to create a successful product.

	
	
	

	Resources
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	· Projector/Whiteboard
· Examples of existing hoverboards sourced from the internet.
· Lexus Hoverboard YouTube videos 

· https://www.youtube.com/watch?v=oyGlNLpQ7CQ&t=2s
· https://www.youtube.com/watch?v=qGiGMX0t3_U&t=5s 
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 Investigating How Hoverboards Work Teacher Presentation
[image: image5.png]


 Investigating How Hoverboards Work Learner Handout

	
	
	

	Additional websites
	
	

	The following websites can be used for additional background information or to aid with the activity:  

· YouTube – Lexus Hoverboard story: the story behind the design of the Lexus hoverboard. https://www.youtube.com/watch?v=oyGlNLpQ7CQ&t=2s 
· YouTube – Lexus Hoverboard science: the science behind the design of the Lexus hoverboard. https://www.youtube.com/watch?v=qGiGMX0t3_U&t=5s  

· Wired – How hoverboards work: Explanation of how the most promising hoverboard designs function. https://www.wired.com/2015/10/how-the-most-promising-hoverboards-actually-work/    
· Wired – Hendo Hoverboard: Explanation of how the Hondo hoverboard works. https://www.wired.com/2014/10/physics-hendo-hoverboard/ 
· GCSE Bitesize – Electromagnetism and magnetism: Revision notes explaining the theory behind electromagnetism and magnetism. https://www.bbc.co.uk/education/guides/z3g8d2p/revision/1 

	Related activities (to build a full lesson)
	
	

	Starters

· ACTIVITY: Investigating How Hoverboards Work
· ACTIVTY: Magnet Madness
Main

· ACTIVITY: Designing a Hoverboard
· ACTIVTY: Overcoming Friction
	Plenary

· Target audience review of designs analysed and/or produced.
· Reflection on Objectives and PLT skills used



	This activity could also link with the resources in ‘The Moving World’ series available from IET Faraday, to provide a broader context and understanding.


	The Engineering Context [image: image6.png]




	Product analysis is a core topic in all GCSE Design and Technology 9-1 courses and required learning as part of the GCSE Engineering 9-1 course.

The knowledge gained can also be used when making use of magnetism and other related scientific phenomenon to support the design of future products.



	
	
	


	Curriculum links 

	England: National Curriculum
Design & Technology 

· KS3 1a, 3a
	Northern Ireland: Curriculum
Technology & Design

· KS3 Knowledge, understanding and skills: Design – identifying problems; investigating, generating, developing, modelling and evaluating design proposals; giving consideration to form, function and safety.
Learning Outcomes:

· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate.

	Scotland: Curriculum for Excellence
Technologies
· TCH 4-05a
	Wales: National Curriculum
Design and Technology

· KS3 Skills: Designing 2

	GCSE D&T

AQA D&T
· 3.1.1, 3.3.1
Edexcel D&T

· 1.1.4, 1.2.2 c, 1.15.1
Eduqas D&T
· 2.1 Core: 1

· 2.2 Core: 2, 10
OCR D&T
· 2.1a vii, 2.2a, 3.1a ii
	GCSE Engineering

AQA Engineering

· 3.6

	
	


	Assessment opportunities

	Regular questioning throughout the activity, formal teacher assessment of completed work, plenary session to discuss the ideas seen.


	
	
	

	Personal, learning & thinking skills (PLTS)

	· Self-manager
· Effective participator
· Reflective learner

· Independent enquirer


[image: image11.png]




