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	Engineering prosthetics

	
	
	

	Discuss the work of medical engineers and the use of smart materials for prosthetics

                                                          

	Subject(s):  Science, Design & Technology
Approx time: 15 mins 
	
	Key words / Topics: 
· smart materials

· prosthetics

· applications & implications of science

	
	
	

	Suggested Learning Outcomes
	
	

	· To understand the speed at which technology is advancing 
· To be able to explain how huge advances in materials technology has affected the field of technology

	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 pretty much all 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

A quick, engaging introduction to a lesson looking at the properties of modern materials. 

	
	
	

	Activity
	
	Teacher notes

	1. Start with a brainstorm about what the phrase ‘Engineers can reinvent nature’ means. You may wish to show student’s images of biological systems and the engineered alternative as an input e.g. a ball and socket hip joint x-ray and a replacement titanium and plastic joint.
Show one of the films and continue the discussion about the statement ‘Engineers can reinvent nature’.  Move the discussion from general suggestion towards the subject of how engineers are constantly improving prosthetic devices. 
2. Can students think of other examples where engineers might have ‘reinvented nature’? Which other devices have changed the lives of many people? Ask students to think as an individual, then share their ideas with a partner and finally in small groups.
3. Take feedback from each of the small groups, jotting key ideas onto the whiteboard. Begin to focus the discussion on how medical engineers and doctors work hand in hand. Students should make the connection between their ideas and real science at work. (ca five minutes)
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  Nature Reinvented film 
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  Prosthetic Design film
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  Bionic Limbs film
Engineers can develop prosthetics which are almost as good as natural limbs.
Make students aware that new technology can have a huge impact on the lives of people who have suffered severe injuries. (ca five minutes)

(e.g. modern pacemakers, cochlear implants). (ca five minutes)

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Lead the discussion by giving students examples of the various ways that engineers and doctors currently reinvent nature. You may wish to show them images from the internet of devices like replacement limbs, cochlea implants and replacement joints. Split the class into two groups, and ask each team to focus on a particular area of the body.
	
	Extend discussion: can students think of ways that engineers and doctors might work together, for example to develop a prosthetic? What kind of knowledge would doctors and engineers respectively contribute? Encourage students to consider the importance of teamwork in a real science context.

	
	
	

	Resources
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	· Access to computer or interactive whiteboard with audio equipment to show the film/s
	
	

	
	
	

	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 
· The story Prosthetic Design
· The story Bionic Limbs


	
	
	


	Curriculum links 

	England: National Curriculum
Science 

· KS3 6a, 6b 
· KS4 1.4a, b, 2.1e 
Design & Technology 

· KS3 3a, 3d 
GCSE

AQA Design and Technology 

· 3.1.1

Edexcel Design and Technology

· 1.1.4, 1.2.2

Eduqas Design and Technology

· 1. The impact of new and emerging technologies on: industry, enterprise, sustainability, people, culture, society, the environment, production techniques, systems

· 2. How the critical evaluation of new and emerging technologies informs design decisions; considering contemporary and potential future scenarios from different perspectives, such as ethics and the environment

OCR Design and Technology

· 2.1a, 3.1a, 3.3a

AQA Engineering

· 3.5

	Northern Ireland Curriculum
Science

 (Objective 1) Developing pupils as Individuals

· mutual understanding.

(Objective 2) Developing pupils as Contributors to Society

· explore some ethical dilemmas arising from scientific developments.

Technology & 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 2) Developing pupils as Contributors to Society

· design cost effective and appropriate solutions to meet the specific needs of diverse local and global groups.
Ethical awareness
Learning Outcomes

· research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate;
· 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, TCH 3-02a 


	Wales: National Curriculum 
Science
· KS4 Range

· scientific and technological developments, their benefits, drawbacks and risks 
· ethical, social, economic and environmental issues and their interaction with science.

	
	


	Assessment opportunities

	All students could be encouraged to make a table listing the advantages and disadvantages of engineered replacement body parts.  Most students should be able to use a colour coded key to show which statements were social, economical, ethical or environmental.  Some students could then consider their work and evaluate whether it is acceptable to replace body parts with engineered materials.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative Thinker

· Team Worker




