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	Acoustic Engineering 2

	
	
	

	Students design an ideal set of headphones

	Subject(s):  Science, Design & Technology, Mathematics
Approx time: 60 mins
	
	Key words / Topics: 

· earphone design

· headphone design

· ergonomics

· aesthetics 

· marketing

	
	
	

	Suggested Learning Outcomes
	
	

	· To understand how to analyse a product
· To be able to identify areas for development when analysing a product
· To be able to present their design considerations when deciding which areas and features to develop

	

	Introduction
	
	

	This activity has been inspired by the ‘Sound Design’ film and focuses upon the development of earphones and headphones. Students are provided with the opportunity to analyse earphones currently on the market in a structured, detailed, and creative way. They are then encouraged to investigate the potential development of this product. 


	Purpose

	This unit will allow students to understand ergonomics and aesthetics in an authentic context and apply their findings in a creative and challenging way. 

 

	Activity
	
	Teacher notes

	Use the link below to provide a case study of the Bang & Olufsen earphones.  Discuss the styling and marketing of this particular product.

The marketing of these earphones can be found at:

https://www.bang-olufsen.com/en/headphones/beoplay-h9?variant=beoplay-h9-3-argilla-bright 
Using what they have learnt from this product, ask the students to analyse their own headphones/earphones and to produce a critique of them, focussing on which areas they would develop and why.

Using an A3 piece of paper, produce a development sheet to address the issues identified in relation to their earphones/headphones.  

Highlight the creative aspect of this challenge.  The sheet could be produced on a computer, using audio clips or video clips of the students exploring how they would develop the product.  

To support the students, use the ‘Acoustic Engineering’ (Presentation), slide 4, for assessment criteria that stipulate what is expected in this detailed design-development sheet. These criteria can be developed with the students, using the example as a starting place.
	
	Using the CAFEQUE (Cost, Aesthetics, Function, Ergonomics, Quality, User, Environment — see D&T Framework / KS3 National Strategy) principles, analyse the Bang & Olufsen earphones.  Some of the information has been provided on the slideshow but it would be useful for the students to use the company’s website to find more detailed and specific information.

Students should be shown examples of the sort of sheets that are expected. Ensure the students are aware of the annotations and the variety of different methods used to present the development of ideas. Although some of the work is KS4 and 5 it could be used to motivate the students to produce some high-quality development of ideas.
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Assessment Criteria
for the development sheet

The sheet must include:

+ Clear annotations showing your design thinking
+ Agood range of sketches

+ Clear design decisions

» The different components considered

+ All aspects of CAFEQUE considered

+ Different presentation techniques, e.g. CAD, 3D
modelling, exploded views, sections, etc.
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	Differentiation
	
	

	Basic
	
	Extension

	Using a variety of old headphones allow the students to disassemble them in order to identify the various components and construction methods.  Ask them to produce an explanation of the product components.
	
	Using the presentation Powerpoint: Acoustic Engineering, show Slide 5 and Slide 6 to extend the design activity above by introducing an alternative use of their designs: hearing aids. Slide 5 provides typical examples of hearing aids and slide 6 looks at creative alternatives.

	
	
	

	Resources
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	· Projector/Whiteboard
· A range of earphones and headphones (these could be provided by the students or collected by the department over time).
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 Acoustic Engineering (Presentation)

	
	
	

	Additional websites
	
	

	· It is also possible to test their products in terms of audio quality via this site: http://www.youtube.com/watch?v=cvBtQmY2B5I 


	Related activities (to build a full lesson)
	
	

	Starters (Options)

· ACTIVITY: Structural Engineering 
· ACTIVITY: Sound insulation
· ACTIVITY: Acoustic Engineering 1
Main (Options)

· ACTIVITY: Structural Engineering 1
· ACTIVITY: Structural Engineering 2
	Main (cont.)

· ACTIVITY: Sound insulation
· ACTIVITY: Acoustic Engineering 2
Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image6.png]




	· The story Sound Design
· How it works? Stage Door Design
· How it works? Ventilation System

· Who makes it work? Daryl Prasad

· Who makes it work? Rukhsana Adam


	
	
	


	Curriculum links and PLTS

	England

Design & Technology 

· 1e, 3a

	Northern Ireland



	Scotland

Technologies

· TCH 3-01a
	Wales
Design & Technology 

· 2a, 2b, 4a, 4g



	GCSE D&T

AQA D&T

· 3.1.1, 3.3.1
Edexcel D&T

· 1.15.1
Eduqas D&T

· 2.2 Core: 1, 2, 3, 4
OCR D&T
· 1.1a i/ii, 1.2a, 2.1a iii/vii, 8.1a
	GCSE Engineering

AQA Engineering

· 3.6

	
	


	Personal, learning & thinking skills (PLTS)

	>   Creative thinker




