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	Reverse engineering

	
	
	

	Develop a new design for earphones and headphones



	Subject(s):  Science, Design & Technology, Mathematics
Approx time: 60-90 mins
	
	Key words / Topics: 

· earphone design

· headphone design

· ergonomics

· aesthetics 

· marketing

	
	
	

	Suggested Learning Outcomes
	
	

	· To understand the construction and function of an engineered product or system

	

	Introduction
	
	

	It is essential that products used in our everyday lives are fit for purpose. In order to design a product which will be useful to the customer it is important to understand how different products function and why different materials and components are suitable for different applications. With this is mind, students will be required to carry out a ‘Reverse Engineering’ activity. 

	Purpose

	These activities will provide students with an understanding of the importance of fitness for purpose when designing new products. Students will learn how to effectively dismantle and investigate an engineered product to determine its function/purpose.

	
	
	

	Activity
	
	Teacher notes

	Development of the earphone/headphone
The first stage in the Reverse engineering activity has been inspired by the ‘Sound Design‘ film and focuses upon the development of the earphone. 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. 

Using the Powerpoint ‘Earphones and Headphones’, show slide 2 (shown opposite) and ask the students to identify the product and its function.  
Ask the students, in pairs, to discuss the following questions:

· Identify the target audience (age range, gender, lifestyle, demographic, etc.) for three of the earphones

· Why are there so many different types and styles of earphones, all providing a similar function?

· What is more important in relation to earphones, form or function? (This might need some explaining).

Ask the students to summarise these discussions for their group.

From the same presentation then show slide 3 (shown opposite) and ask the students to identify which earphones or headphones they believe to be the oldest, and to explain the reasoning behind their choice. Ask students to put the products in chronological order (from the oldest to the latest design). 

Use the responses of the students to stimulate a discussion about changes over the last 100 years, in style, materials, aesthetics and electronics. Relate these to key developments in society and technology. Questions could involve:
· What did people do before earphones/headphones were invented?

· What do you think influenced the invention of the earphone/headphone?

· Was there a need for this product before its development?

After these discussions, students should be presented with a sample set of headphones (these could be the same headphones that they will dismantle in the next activity). Ask the students to analyse the headphones and produce a critique of them, focusing on which areas they would develop and why.

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

	Basic
	
	Extension

	
	
	Following on from this activity students could then complete the other activity within this series entitled ‘Materials for design’

	
	
	

	Resources
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 Sound Design film
·     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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 Earphones and Headphones (Presentation)
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 Reverse Engineering (Presentation)
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 Designing Engineered Products (Resource sheet)

	
	
	

	Additional websites
	
	

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

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· ACTIVITY: Engineering Design 
Main (Options)

· ACTIVITY: Reverse engineering
· ACTIVITY: Materials for design

	Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image10.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: National Curriculum
Design & Technology 

· KS3 1a, 1e, 3a, 3d


	Function skills – Level 2
ICT: Use ICT systems

· Select, interact with and use ICT systems independently for a complex task to meet a variety of needs – submitting final documents.

ICT: Develop, present and communicate information

· Enter, develop and format information independently to suit its meaning and purpose. Include text, tables, images, numbers and records – submitting final documents.

· Present information in ways that are fit for purpose ad audience – submitting final documents. 


	GCSE D&T

AQA D&T

· 3.1.1, 3.3.1, 3.3.3
Edexcel D&T

· 1.15
Eduqas D&T

· 2.2 Core: 1, 2, 4, 6

OCR D&T
· 1.2a, 2.1a iii/vii, 8.1a

	GCSE Engineering

AQA Engineering

· 3.6

	
	


	Personal, learning & thinking skills (PLTS)

	· Reflective learner
· Independent enquirer
· Effective participator
· Self manager




