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	Materials: Fit for Purpose

	
	
	

	Exploring the qualities which make a material fit for purpose

	Subject(s):  Science, Design & Technology, Mathematics
Approx. time: : 4  x 10-15 min starters
	
	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

	This activity comprises a series of short, focused tasks. These could either be used individually as starters or extension activities, or could be grouped together to create a ‘learning experience’, or even could be expanded to longer learning activities, depending on your needs and your students’ needs. With a strong emphasis on developing creative thinking, 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 the activities could be used in science, either as starters or extension activities.

	
	
	

	Activity
	
	Teacher notes

	1. Show the students the 3-minute D30 film. Ask the students to explain why D30 is a good choice for the application shown (skiing), and how it compares to the possible alternative materials.

2. Show the students the ‘Fit for Purpose’ (presentation). For each product, ask the question: ‘What are the qualities or properties the material needs to ensure that it is ‘fit for purpose?’ 
In pairs, ask the students to discuss possible answers. 

3. Show the students the ‘Designer materials’ (worksheet). Ask the students to explain in detail why certain materials are unsuitable for use in certain products. 

4. Show the students the ‘Engineered Materials’ (presentation) and introduce the concept of ‘engineered materials’. These can be explained to the students as:

Materials where their structure or chemistry are designed to produce certain properties needed by an application.

Ask the students to consider what the specific materials presented were designed to do. 
Materials such as Lycra, Thinsulate, carbon fibre, Kevlar, Teflon and Gore-Tex all have different, special properties that make them suited to particular uses. The products themselves should be the biggest clue.


	
	Ideally, students should also have access to a range of products in the class that they can touch and feel. This often generates answers from students who otherwise wouldn’t contribute. 

The concept of ‘fit for purpose’ may need to be explained in more detail. 

Expected responses could include that it is hard, waterproof, hygienic, or a good insulator.

Similar to task 2, this activity is designed to reinforce the idea that products are made using materials that ensure they are ‘fit for purpose.

For most of these questions, there is not a simple ‘yes’ or ‘no’ answer, but it is the students’ thinking behind their judgements that is important.

It should be emphasised that engineered materials can include: 
metals, ceramics, plastics, semiconductors, and combinations of materials called composites, as required to create new materials that meet certain mechanical, electrical, and chemical requirements. The term ‘smart materials’ refers to a particular category of engineered materials, which can adjust their properties in response to changes in their environment.
The following brief details might help you teach to this slide: 

· Kevlar – very strong, light and flexible 

· Lycra – stretchy and therefore comfortable 

· Carbon fibre – used for reinforcing 

· Thinsulate – reduces heat loss, very warm 

· Teflon – very slippery therefore non-stick


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	These materials are all now easily obtainable, so have some for the students to handle.

For task 2, students could be provided with a list of materials and their properties. They would have to select the appropriate material from the list for each application, in effect becoming a sorting activity.

For task 4, students could be guided through an analysis of the products, to identify the common characteristics.
	
	In tasks 1, 2 and 4, once the students have identified the properties required by the material ask them to identify unrelated applications for which it would be suitable.

For task 3, students could identify and justify suitable materials for each application. They could also create a worksheet with additional similar questions that could be used by another class.

Get the students to make more conceptual links between the properties exhibited by the materials and how they would model the structure of the material.


	
	
	

	Resources
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	· Projector/Whiteboard
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 Engineered Materials (Presentation)
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 Fit for Purpose (Presentation)
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 Designer Materials (Worksheet)



	
	
	

	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 & 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

	
	
	


	The Engineering Context    [image: image7.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 2a, 3c, 3d, 21c 
Design & Technology 

·  KS3 3b, 3d, 4a
	Northern Ireland

Technology & Design

(Objective 1) Developing pupils as Individuals

· Mutual understanding

(Objective 2) Developing pupils as Contributors to Society

· Explore technical inventions and designs that have met a social need cost-effectively
Learning Outcomes

· 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 3-13a
	Wales

Design & Technology

· 3.1, 3.2, 3.4, 5.2

	
	


	Assessment opportunities

	· Science AF1, AF3, AF4, AF5

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Effective participant 
· Creative thinker

· Independent enquirer




