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	Prosthetics imitating the human body

	
	
	

	Explore the body parts that can be replaced with prosthetic devices

                                                          

	Subject(s):  Science, Design & Technology
Approx time: 10-15 mins 
	
	Key words / Topics: 
· prosthetics
· joints
· organs
· health
· bio-engineering 

	Suggested Learning Outcomes
	
	

	· Be able to explain what joints are and how they work 
· Suggest links between modern technology and health (joints)

	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 and how these are used imitate human body parts. Students think about how technology is changing our society.

	
	
	

	Activity
	
	Teacher notes

	1. Introduce the lesson by talking about skeletons. Use the anatomical skeleton as a prop. Ask students what can be done when joints wear out in our skeletons? Using question and answers encourage the students to conclude that some joints can be replaced with artificial ones. 
2. Put students in teams and ask them to come up with a list of body parts that can be replaced with prosthetic

devices. (ca four minutes)

3. Each team can explain their results to the rest of the class. Students can vote for the device they think is most likely to be made in the future. (ca four minutes)
	
	This can lead on to a brief discussion of prosthetic devices. (ca seven minutes)
The film Prosthetic design looks at the design and implementation of replacement joints and bones for individuals who suffer from, or have suffered from bone diseases such as bone cancer. 
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  Prosthetic design Film



	Differentiation
	
	

	Basic
	
	Extension

	Give each team a particular area of the body to focus on.  You may also wish to show students images from the internet of different prosthetic devices for that area of the body.
	
	Students can research the types of materials they would propose putting into their idea for future prosthesis, giving reasons why they would choose these materials. 
Extend the discussion by talking about whether the students think there might come a time when people choose to have body parts replaced because the artificial ones are superior.

	
	
	

	Resources
	
	Required files                              [image: image2.png]
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	· Anatomical skeleton
	
	  

	
	
	

	Additional websites
	
	

	· Public Broadcasting Service (PBS): The PBS has some useful teacher reference material within their NOVA sites, including an annotated diagram of a human body with various prostheses in place (www.pbs.org/wgbh/nova/eheart/manmade.html). 
· Professor Kevin Warwick, University of Reading (www.kevinwarwick.com): Professor has implanted several computer chip devices in his left arm which allow him to interface directly with a range of equipment.
· Daily Mail Online: An article about Paralympic T44 100metres champion Johnny Peacock, an amputee who uses a prosthetic leg to help him compete (http://www.dailymail.co.uk/sport/othersports/article-2327184/Jonnie-Peacock-changes-blades-hopes-avoid-row--Laura-Williamson.html).

	
	
	

	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:  Prosthetics imitating the human body
· ACTIVITY:  Smart Materials 1
· ACTIVITY:  Smart Materials 2
	Extension (Options)

· ACTIVITY:  Materials for a prosthetics foot
· ACTIVITY:  Materials for a robotic arm
Plenary

· GAME:  Bionic Games

· QUIZ:  Nature Reinvented

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image5.png]




	· The story Prosthetic Design


	
	
	


	Curriculum links

	England: National Curriculum 
Science 

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

· KS3 3b, 3d
GCSE

AQA Design and Technology

· 3.1.1 / Society
Edexcel Design and Technology

· 2.1b, 2.3a

Eduqas Design and Technology

· 12. Designing and making principles Develop and apply core knowledge, understanding and skills:

4. Investigate factors, such as environmental, social and economic challenges, in order to identify opportunities and constraints that influence the processes of designing and making.

OCR Design and Technology

· 2.2a, 3.1a, 5.2c

AQA Engineering 

3.5

	Northern Ireland Curriculum 
Science

Developing pupils’ Knowledge, Understanding and Skills

· Organisms and health: Healthy body and mind.

(Objective 1) Developing pupils as Individuals

· mutual understanding

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

· 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: Curriculum for Excellence
Sciences
· SCN 4-20a, SCN 4-20b

Technologies

· TCH 3-01a, TCH 2-12a / 3-12a


	Wales: National Curriculum
Science

· KS3 Skills (Communication 2)
· KS3 Range (Interdependence of Organisms 7)
· KS4 Skills (Communication 3)
· KS4 Range (scientific and technological developments, their benefits, drawbacks and risks)
Design and Technology

· KS3 Skills (Designing 1, 3)

	
	


	Assessment opportunities

	Ask students to draw a labelled diagram of their replacement joint, including materials which could be used to make each part and the properties of that material which make it suitable for that purpose.  Give students a level ladder to use to generate their work.  Swap the students work and encourage them to peer assess, giving a level and comment in line with the school marking policy.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinker
· Team Worker




