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	Materials & Design

	
	
	

	Design a sporting outfit that is fit for purpose

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

· material design
· properties

· smart materials

	
	
	

	Suggested Learning Outcomes
	
	

	· To understand that materials can be designed and made to specific characteristics and purposes 

· To be able to identify the properties of materials required for a specific function 

· To explore a range of engineered materials, understanding why and how they have been developed

	

	Introduction
	
	

	This unit focuses upon how materials have been specifically engineered in order to provide the requisite qualities and characteristics. It builds on the ‘science behind the material’ scheme of work, developing the students’ understanding of particle states and motion in relation to materials used in engineering/product design. It allows the students to explore a range of engineered and smart materials, identifying why they are ‘fit for purpose’ and how they have been engineered to achieve this purpose. 



	Purpose

	In this activity, students will design an outfit that could be worn whilst participating in a sport. With a strong emphasis on developing creative thinking when generating ideas, this activity requires students to be creative when applying knowledge and understanding in science to a design and technology context. 

This unit has a predominantly design and technology and engineering focus, although it could be used in science. This particular activity could be taught with a textiles, resistant materials or product design focus.

	
	
	

	Activity
	
	Teacher notes

	Design an Olympic sporting outfit. 
After choosing an Olympic sport, students will need to identify the properties the outfit has to have; for example, an Olympic skier might need an outfit that is flexible, warm (has thermal properties), safe in terms of protecting their bodies etc. 

Students need to consider the following: 

· Overall aesthetics/design of the outfit 

· Material components – what material is appropriate, and where 

· Target audience – will the outfit appeal to the intended user 

The designs could be either hand-drawn sketches or, if suitable resources are available, CAD images or manipulations. In either case, they need to be fully annotated with explanations of their choice of material.
	
	The analysis of the key requirements could be in the form of a list (perhaps from a brainstorm) or a mind map. Access to the internet or suitable research resources may be required to identify these needs, or to identify the materials that could be used and their properties.

Additional design considerations could be identified using an ACCESS FM approach, as used for Product Analysis in the Key Stage 3 National Strategy for Design & Technology. (Aesthetics, cost, customer, environment, safety, size [including ergonomics], function, materials, manufacturing).

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Students could be given a limited choice of sports to choose from (e.g. skiing, sprinting, mountain biking, gymnastics, yachting). Alternatively, students could be given a limited list of materials to choose from (including Lycra, Kevlar etc.). 

To assist with the sketching, a template or outline of the sportsperson’s physique could be provided.

A limited range of accessible sources of information could be provided


	
	Students could produce a presentation drawing of their final idea, which would be suitable to communicate their idea to a sportswear manufacturer.

The design could incorporate smart materials, such as nanofibres made from shape memory alloys, or photochromic/thermochromic pigments.

The designs could incorporate active electronics. For example, the design of clothing for a rower or yachtsman could include a sensor that detects when the sportsperson has fallen in the water, and activates flashing ultrabright LEDS to increase their visibility to rescuers.

Students could plan how the garments will be produced.

	
	
	

	Resources
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	· Access to the internet may be required for the research
	
	

	
	
	

	Related activities (to build a full lesson)
	
	

	Prior work (Optional)
· FILM: D30

Starters (Options)

· FILM: D30
· ACTIVITY: Science Behind the Materials
· ACTIVITY: Materials: Fit for Purpose
Main (Options)

· ACTIVITY: Science Behind the Materials – Practical
· ACTIVITY: Engineered Materials
	Main (cont.)
· ACTIVITY: Concept & design
· ACTIVITY: Engineering Products

· ACTIVITY: Materials and Design
Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image4.png]




	· The story D30
· How it works? The Concept
· Who makes it work? Richard Palmer
· Who makes it work? Floria Antolini
· Who makes it work? John Sudul
· Who makes it work? Mike Austin


	
	
	


	Curriculum links and PLTS

	England

Science 

· KS3 21c, 27a 
Design & Technology 

· KS3 1a, 1e, 4a
	Northern Ireland

Technology & Design

(Objective 2) Developing pupils as Contributors to Society

· Design cost effective and appropriate solutions to meet the specific needs of diverse local and global groups

· Cultural understanding

Learning Outcomes

· Show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate

· Demonstrate creativity and initiative when developing ideas and following them through

· Communicate effectively in oral, visual (including graphic), written, mathematical and ICT formats showing clear awareness of audience and purpose

	Scotland

Technologies

· TCH 3-01a, TCH 3-04a, TCH 3-07b, TCH 3-10c
	Wales

Design & Technology

· 3.1, 3.2, 3.4, 4.1, 4.4, 4.5, 4.6, 4.7, 4.8

	
	


	Assessment opportunities

	· Science AF1, AF3, AF4, AF5

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinker
· Independent enquirer

	
	
	

	ICT opportunities

	· Digital image manipulation 

· Internet-based research




