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	Smart Materials, 1

	
	
	

	Identify which materials might offer the best prospects for a financial investment

                                                         

	Subject(s):  Science, Design & Technology
Approx time: 30-45 mins 
	
	Key words / Topics: 
· bionics
· prosthetics
· smart materials
· applications & implications of science and technology 

	
	
	

	Suggested Learning Outcomes
	
	

	· Recall a variety of examples of smart materials 
· Be able to describe how the properties of a smart material react to changes in its environment 
· Be able to investigate smart materials on a theoretical and practical level.

	

	Introduction
	
	

	The development of new materials with incredible properties is changing the way we live. From LCD TVs to super light airliners, these materials have quickly found their way into most of the modern technology around us.

One area where modern materials have made a huge impact is in the development of prosthetic devices. Some of these devices are beginning to outperform ‘natural’ body parts.

The resources within this, and the related activities, encourage students to investigate the properties of smart materials and carry out some data manipulation. Students will also explore the possible moral and ethical issues associated with people potentially choosing to replace healthy body parts with artificial prostheses because they offer higher performance.

Purpose of this activity

This activity is designed as a main lesson activity. Students investigate the properties of different categories of smart materials and decide which kinds of materials might offer the best prospects for a financial investment.  Students work in teams and present their results to the rest of the class. As part of a related practical experiment ‘Smart Materials 2’, students identify a material from particular properties.
The activity offers strong opportunities for cross-curricular work with Enterprise.

	
	
	

	Activity
	
	Teacher notes

	1. Explain to students that they will be looking at smart materials and set the following scenario:

‘You are a team of engineering materials consultants, and you have been employed by a major bank.

You have been asked to advise them on opportunities to invest their clients’ money in smart materials.

The investment options have been narrowed to five different types of materials. It is your task to

research these materials and to decide which type of material is likely to produce the best return for their

investment.’

2. Give teams a copy of the Smart Materials (Brief) and the Reporting Sheet (Handout).

To speed up the task, students could be asked to choose a smaller number of materials to research. Each team will need a Reporting Sheet (Handout) for each material they are researching. (ca 30 minutes)

3. Students present their recommendations to the rest of the class. Other teams should comment on their recommendations. Plenary discussion about why students think that smart materials might be a good investment.

Is there a future in this kind of material? (ca 12 minutes)

The lesson can be continued with a further practical activity Smart Materials 2 (Activity).
	
	(ca three minutes) 
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 Smart Materials (Brief)
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 Reporting Sheet (Handout)

The Smart Materials (Brief) gives a description of what each type of material does and some suggestions of websites where the teams might be able to find out more.

Encourage students not to focus on a specific company to invest in. Their task is to consider the properties of these materials, how they are being used now and how they might be used in the future. They should come up with a recommendation as to which is most likely to be in demand.
Extensions: Get students to write up their recommendations so that copies of them can then be passed to another class. That class can then read through the recommendations and vote impartially on which class of materials would make the best investment prospect.

Students could test their knowledge of materials and prosthetics by watching the film Nature reinvented and then completing the Nature Reinvented quiz on the IET Faraday website. 
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 Smart Materials 2 (Activity)

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Give one smart material to each team to research. A writing frame can be given to help these students create a case for that one type of smart material. This can be presented to the whole group and a vote can be taken on the most persuasive case. Leave out the pH-sensitive polymer as this is the most difficult material to research.
	
	Don’t give the students the Smart Materials Brief and ask them to carry out their own internet research on smart materials. Teachers might want to give them the following search terms: piezoelectric materials, shape memory alloys, pH-sensitive polymers, smart fluids.

Challenge your students to the Body Builders (Challenge) or The Other Organ (Challenge) which tasks students to think about the growth of replacement organs and the controversies around this science. For these challenges students will need hand held camcorders. 

	
	
	

	Resources
	
	Required files                              [image: image4.png]
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	· Access to the internet for each team.
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  Smart Materials (Brief)
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  Smart Materials (Reporting Sheet)
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  Body Builders (Challenge)
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  The Other Organ (Challenge)

	
	
	

	Additional websites
	
	

	· University of Alberta: The university has an eSMART website which includes a readable explanation of how shape memory alloys work (www.cs.ualberta.ca/~database/MEMS/sma_mems/sma.html) and how piezoelectric and electro-rheostatic and magneto-rheostatic materials work (www.cs.ualberta.ca/~database/MEMS/sma_mems/smrt.html)
· Wikipedia: Includes a brief overview of smart materials (http://en.wikipedia.org/wiki/Smart_materials) 
· Azom.com: A source for the engineering and design community including an article on smart materials with some interesting information on applications for certain materials (www.azom.com/details.asp?ArticleID=123) 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: Bionic Limbs
· FILM: Nature Reinvented
· FILM: Prosthetic Design
· ACTIVITY:  Engineering prosthetics
· ACTIVITY:  Prosthetic devices
Main (Options)

· ACTIVITY:  Prosthetic replacements
· ACTIVITY:  Smart Materials 1
· ACTIVITY:  Smart Materials 2
	Extension (Options)

· ACTIVITY:  Materials for prosthetics
· ACTIVITY:  Materials for prosthetics 2
Plenary

· GAME:  Bionic Games

· QUIZ:  Nature Reinvented

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used
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	· The story Nature Reinvented


	
	
	


	Curriculum links 

	England: National Curriculum
Science 

· KS3 2a, 21c 
· KS4 1.2b, 1.3c, 1.4a,b, 2.2d
Design & Technology 

· KS3 3b, 3d, 4a 

	Northern Ireland Curriculum
Science

Developing pupils’ Knowledge, Understanding and Skills

· research scientific information from a range of resources.

· chemical and material behaviour: structures, properties and uses of materials

(Objective 1) Developing pupils as Individuals

· mutual understanding

Technology and Design

Developing pupils’ Knowledge, Understanding and Skills

· design – identifying problems; investigating, generating, developing, modelling and evaluating design proposals; giving consideration to form, function and safety
(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: Curriculum for Excellence 
Sciences

· SCN 4-20a, SCN 4-20b

Technologies

· TCH 3-01a, SOC 3-20a, TCH 3-07b, TCH 3-14a
	Wales: National Curriculum
Science

· KS3 Skills (Communication 1,2)

· KS3 Range (The Sustainable Earth 5)

· KS4 Range (scientific and technological developments, their benefits, drawbacks and risks; Chemical and material behaviour 3, 4)

Design & Technology

· KS3 Skills (Designing 1, 2)

· KS3 Range (Resistant materials and textiles 10, 11, 14)

	GCSE D&T

AQA D&T

· 3.1.3
Edexcel D&T

· 1.4.1
Eduqas D&T

· 2.1 Core: 4
OCR D&T

· 5.1f i
	

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative Thinker
· Team Worker




