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	Engineering Products

	
	
	

	Look at the difference between smart and engineered materials

	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 smart 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 investigate a smart material and share the results of their research with the class. This activity has a predominantly design and technology and engineering focus, although it could be used in science, as an extension activity.

	
	
	

	Activity
	
	Teacher notes

	Ask the students what is the difference between a smart material and an engineered material. 

Divide the students into pairs. Each pair should be allocated a smart material. Using the internet, they should establish:

· What are the properties of the material?

· How is it made? 

· What products or applications could it be used for?

· What advantages would it offer compared to the existing products?

Students need to produce a fact sheet, in the form of an A3 presentation board, or a PowerPoint presentation to explain their findings. These could be used as a wall display or presented to their class. 

	
	 Possible materials include:

· D3O

· Quantum Tunnelling Composite

· Shape Memory Alloy

· Electroluminescent strip

· Smart Grease

· Photochromic pigment

· Thermochromic pigment



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Provide the students with samples of the relevant material, so that they can handle it. Demonstrate the properties of the material.

Provide a limited number of accessible sources of information for the materials.

Provide a writing frame based around the four questions stated in the activity.


	
	The students could make conceptual links explaining how the structure of the material is responsible for its ‘smart’ properties

Students have to devise (and, if possible, carry out) a series of tests to establish the properties of their material.

Students could produce a digital video clip or a pod-cast explaining their findings. These can either be presented to their class or uploaded to the school’s MLE.

	
	
	

	Resources
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	· D3O and a selection of other smart materials to handle

· Access to the internet or other suitable resources for the research
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 Research Project (Handout)


	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: D3O
· ACTIVITY: Science Behind the Materials
· ACTIVITY: Materials: Fit for Purpose
Main (Options)
· ACTIVITY: Science Behind the Materials – Practical
· ACTIVITY Engineered Materials

· ACTIVITY Concept & 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 D3O
· 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 2a, 2c, 2d, 21c 
Design & Technology 

· KS3 3b, 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
(Objective 3) Developing pupils as Contributors to the Economy and the Environment

· Economic awareness

Learning Outcomes

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

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

· 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 3-13a
	Wales

Design & Technology

· 3.1, 3.2, 3.4, 4.2, 4.7, 5.2


	
	


	Assessment opportunities

	· Science AF1, AF3, AF4, AF5

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinker
· Independent enquirer

· Team worker

	
	
	

	ICT opportunities

	· Pod/Vod casting 

· PowerPoint presentations 

· Digital image manipulation 

· Internet-based research




