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	Body Centric Communications

	Ethics of prosthetics

	
	
	

	How far should people go to enhance their bodies with machinery?

	Subjects: Science, Design & Technology
Approx time : 30 minutes 

	
	Key words / Topics 
· Systems and Control, Electronics 
· Antenna
· Signal
· Amplifier
· Ferrite
· Radio frequency
· Alternating voltage

	
	
	

	Suggested Learning Outcomes 
	
	

	· Understand how an antenna turns radio frequency radiation into a voltage and vice versa

· Understand the role of antenna in electronic communications systems

· Consider ethical standpoints on using advanced technology to control prosthetics

	Introduction 
	
	

	Body centric communications have abundant applications in personal healthcare, smart homes, personal entertainment, identification systems, space exploration and military. This topic investigates the driving technology behind body centric communications, explores current health applications of these devices, possibilities for the future and the ethical issues surrounding these advancements.

An antenna is a very simple device in its construction. However, it plays a vital part in all aspects of communications technology. Its part in Body centric Antennas (BCAs) is obviously essential to the function of the device.

Students consider whether ‘cyborg’ technology, predicted in science fiction, is now possible to some limited extent.

	Purpose of this activity

The students are introduced to how the present BCA, plus prosthetic technology, could be compared to science fiction ‘cyborgs’.

Students discuss ethical issues round this idea.

	
	
	

	Activity 
	
	Teacher notes

	Distribute the Cyborg handout or display on a screen. 
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 Cyborg (Handout).
Start the discussion by focusing on the positive achievements that are possible using BCAs and prosthetic devices.
Then progress to the more sinister cyborg possibilities.

Draw the discussion together in a plenary and seek a class consensus.
	
	30 minutes

This is a class discussion activity.

Ask the students to adapt more than one of the ethical positions on the handout. Ask them to use these different ethical positions to look at the issues.

For example:

Utilitarian: the decision is based on what benefits most people, even if people’s rights are compromised.

Rights-based: no outcome that infringes the rights of any individual is acceptable.

Moral duty: there may be some people who will be adversely affected, but we have a moral duty to society to minimise the effects.

Selfish: don’t care what happens, as long as I’m not adversely affected.


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Make the ethical questions task into a teacher-led class activity.
	
	Run a class debate getting the students to adopt contrasting ethical standpoints in favour for and against Cybermen.



	
	
	

	Resources
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 Cyborg (Handout)

	
	
	

	Additional websites
	
	

	· How Stuff Works (http://electronics.howstuffworks.com): Images and descriptions of real life examples of antennas can be viewed in the article ‘How Radio Works’.
· Wikipedia (http://en.wikipedia.org): Information on antennas including terminology, parameters, basic models and a gallery found by searching “Antenna (radio)”. Definition and information on a Cyborg including origins and proliferation in society can be found by searching for “Cyborg”.


	
	
	

	Related activities 
	
	

	Starter
· Ask students about the locations of large radio aerials or antenna in the local area. Where possible, take photos of local TV, radio and mobile phone antenna.
· ACTIVITY: Antennas explained
Main Activity

· ACTIVITY:  Ethics of prosthetics

	Extension:

· Ask the students to take digital photos of as many different aerials or antenna being used in different ways.

· Class debate for and against Cybermen.
Plenary

· The ethical issues activity will naturally lead into a plenary discussion.

· The students should look at different ethical standpoints. From these there will be different, but valid, views on this subject.

	
	
	


	The Engineering Context    [image: image6.png]




	· The story: Body Centric Communications
· The story: Engineering for the greater good - Engineers Without Borders (Where a career in engineering can take you and how engineering is helping to solve global challenges)


	
	
	


	Curriculum links

	England: National Curriculum
Science 

· KS3 1b, 2a
· KS4 1a, 2a, 2b, 3a, 4a, 4b, 7b 

Design & Technology 

· KS3 3b, 3d

	Northern Ireland Curriculum

Science

KS3 and KS4 Developing Pupils’ Knowledge, Understanding and Skills 

· Forces and energy

KS3 and KS4 (Objective 1) Developing pupils as Individuals

· Explore physical, chemical and biological effects on personal health

KS3 and KS4 (Objective 2) Developing pupils as Contributors to Society

· Explore some ethical dilemmas arising from scientific developments

· Ethical Awareness

· Citizenship

· Explore physical, chemical and biological effects on personal health

KS3 and KS4 (Objective 3) Developing pupils as Contributors to the Economy and the Environment

· Investigate a product of economic importance to determine the science behind it

Technology & Design

KS3 and KS4 Developing Pupils’ Knowledge, Understanding and Skills

· Communication – use of free-hand sketching and formal drawing techniques and ICT tools (including 3D modelling)
· Control – incorporate control systems, such as mechanical, electronic or computer-based

KS3 and KS4 (Objective 1) Developing pupils as Individuals

· Personal health

KS3 and KS4 (Objective 2) Developing pupils as contributors to society

· Explore technical innovations
· Cultural understanding

· Ethical awareness

KS3 and KS4 (Objective 3) Developing pupils as Contributors to the Economy and the Environment

· Investigate how the skills developed through Technology and Design will be useful to a wide range of careers

· Pursue design solutions using environmental friendly materials and energy sources

· Identify product needs and pursue sustainable harmonious design solutions in a local outdoor/indoor context

	Scotland: Curriculum for Excellence

Sciences 

· SCN3-07a, 3-08a, 3-09a,4-07a, 4-07b, 4-08a, 4-09a, 4-09b, 4-09c

· SCN3-10a, 3-11a, 3-11b, 3-12b, 4-12b, 4-10a, 4-10b, 4-11a, 4-11b, 4-13c

· SCN3-16a, 3-16b,4-16a

· SCN3-20a, 3-20b, 4-20a, 4-20b

Technologies

· TCH3-01a, 4-01a, 4-01b, 4-01c
· TCH3-02a, 4-02a

· TCH3-03a, 3-04a, 4-03a. 4-03b, 4-05a, 308a, 3-08c, 4-08b, 4-08c, 4-08d

· TCH3-09a, 4-09a
· TCH3-12a, 4-12a
· TCH3-13a, 3-13b
· TCH3-14a, 4-14a, 4-14b, 4-14c, 4-14d

· TCH4-14b

· TCH-14c, 4-14d

Maths

· MNU3-10a, 4-10a, 4-10b
· MNU3-11a, 4-11a
· MNU3-15a, 3-15b, 4-15a

· MNU3-20a, 4-20a

· MNU3-22a, 4-22a


	Wales: National Curriculum 

Science

· KS3 Skills (Communication: 1, 3 Planning: 1, 2)

· KS3 Range (How things work: 1, 3, 4, 5, 6) 

· KS4 Skills (Communication skills: 1, 2, 3), (Enquiry and practical skills: 1, 2, 3, 4)

· KS4 Range (Energy, electricity and radiations: 1, 2)

Design and Technology

· KS3 and KS4 Skills (Designing:  1, 2, 3, 4, 5, 6, 7, 8, 9), (Making: 1, 2, 3, 4)

· KS3 and KS4 Range (Activities in which they investigate, analyse and evaluate products, activities in which they learn about the responsible use of materials, activities in which they develop and practise certain skills, activities in which they design and make products)

Mathematics

· KS3 and KS4 Skills (Solve mathematical problems), (Communicate mathematically) 

· KS3 Range (Number 2, 3), (Algebra 1)

· KS4 Range (Handling data)

	GCSE D&T

AQA D&T

· 3.1.1, 3.2.1, 3.2.3, 3.3.2
Edexcel D&T

· 1.2.2e, 1.2.3, 5.3.6
Eduqas D&T

· 2.1 Core: 1, 2

· 2.1 Systems: 2

OCR D&T

· 2.2a, 3.3a iii, 5.2c v, 5.3c
	GCSE Engineering

AQA Engineering

· 3.5

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Reflective learners
· Effective participators 




