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	Concept and design

	
	
	

	Explore the ways in which products are designed to make them fit for purpose

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

· smart materials
· material design

· properties

	
	
	

	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 activity focuses upon how materials have been specifically engineered in order to provide the requisite qualities and characteristics. It builds on the ‘Science behind the materials’ 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. 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. 

	Purpose

	This unit has a predominantly design and technology and engineering focus, although several of the activities could be used in science, either as starters or extension activities.

	
	
	

	Activity
	
	Teacher notes

	This activity aims to develop the students’ ‘design thinking’ and creativity skills. It provides a structure for the students to think laterally and divergently. 
The two teaching strategies below can be used to ‘deconstruct’ a concept, product or idea. These strategies can be used to focus on deconstructing d3o – a new ‘smart’ material. 
Allow students to watch the following video on d30: https://www.youtube.com/watch?v=yVmZtZ5bvKQ&gl=GB&hl=en-GB 
The two teaching strategies are: 

1. Mind mapping – exploring ideas and the task using the prompts/questions shown in the teacher’s column on the right. See this link for more information on mind mapping. 
2. Morphological table - generating ideas. See this link for more information on this strategy.  
After watching the video clip above and getting an understanding of d3o, students need to write down what comes into their head when they think about this smart material (this will be structured in whichever of the three strategies you decide to use). 
Once the students have a list of words, notes and thoughts or comments relating to d3o, they need to randomly choose three of these (this can be done with a pin)! 

Students now need to consider a particular target group – 

These could include: 

· Young teenage boys that like sport 

· Older teenage girls who enjoy music 

· Professionals in the higher income bracket 

· University students, etc. 
They now need to use the three random words, notes, thoughts or comments and focus on designing a product that will appeal to their chosen target group by trying to incorporate the three attributes. 
	
	· What are its properties and characteristics? 

· What is its function? 

· Which places can be protected? 

· What makes it smart? 

· Where can it be included/ hidden/ made a feature? 

· What colours does it come in? 

· What form does it come in? 

For example ‘chameleon like, stops head injuries and orange dough’ – might be the three chosen. 

Innovative, creative, original and unique ideas need to be encouraged throughout this activity. 

This activity can be repeated using 3 different, randomly chosen words to generate 4 to 6 ideas quickly. 

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Ensure that some accessible sources of information are available.
	
	

	
	
	

	Resources
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	· Projector/Whiteboard
· D30 to handle
	
	

	
	
	

	Related activities (to build a full lesson)
	
	

	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

· ACTIVITY: Concept and design

	Main (cont.)
· ACTIVITY: Engineering Products

· ACTIVITY: Materials and Design
Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used
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	· 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 
Design & Technology 

· KS3 1d, 3a, 3b, 3d, 4a
	Northern Ireland

Technology & Design

(Objective 2) Developing pupils as Contributors to Society

· Explore technical inventions and designs that have met a social need cost-effectively
· Design cost effective and appropriate solutions to meet the specific needs of diverse local and global groups
Learning Outcomes

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

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

· Work effectively with others

· 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 3-07b, TCH 2-12a/TCH 3-12a, TCH 3-13a
	Wales

Design & Technology

· 3.1, 3.4, 4.1, 4.4, 4.6, 4.7

	
	


	Assessment opportunities

	· Science AF1, AF3, AF4, AF5

	
	
	

	Personal, learning & thinking skills (PLTS)

	>   Creative thinker

	
	


	ICT opportunities

	· Pod/Vod casting 

· PowerPoint presentations 

· Digital image manipulation 

· Internet-based research




