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	Body Centric Communications

	Wearable antennas


	
	
	

	Learn about technology used for personal health care

	Subjects: Science, Design & Technology,  Mathematics

Approx time: 30 minutes

	
	Key words / Topics:
· Electronics and communications
· Sensor
· Transducer
· Antenna
· Electronic system
· Heart rate

	
	
	

	Suggested Learning Outcomes 
	
	

	· Understand that an electronic decision-making system consists of an input, a processor and an output.
· Understand that changes in physical factors will result in an energy transfer in a transducer. This means a transducer can be used as a sensor.

· Know about some of the social uses of electronic systems in health care.

	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 electronic transducer can be coupled with a logic circuit and an output. The device will act on changes in the transducer/sensor to produce a designed outcome. If the sensor is inside a human body, part of the system needs to be a Body Centric Antenna (BCA) to transmit a signal from the sensor to monitoring devices outside the body.     

	Purpose of this activity

Students will find out about a use of electronic systems to improve health care.

Students will study a case where a Body Centric Antenna (BCA) increases the speed at which data can be made available to health professionals.

	
	
	

	Activity 
	
	Teacher notes

	1. Distribute the Body Centric Antenna handout.
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 Body Centric Antenna (Handout).
This handout will help to refresh the students’ memory of electronic systems and processors.

Explain that a BCA would be used inside a system to transfer data over a short range – typically 2 metres – to a display and storage device such as a smart phone or computer.

Encourage the students to use ICT to produce the short leaflet about BCAs.


	
	20 minutes
This is an activity suitable for individuals or pairs of students. It could be used as a homework task or an extension activity.

Students may require access to ICT equipment to desk top publish a simple leaflet.

Students may require access to the internet for research.

	2. Distribute the Pacemaker Case Study – Sam handout.
[image: image2.png]


 Pacemaker Case Study – Sam (Handout).

This gives details of a case where a BCA would be integrated into a health care device implanted into a person.

Let the students work through the tasks themselves. Then, regroup as a class for a plenary discussion.


	
	10 minutes

This is an individual activity that could lead into a plenary discussion.
Discuss the issue that a better pacemaker costs more money to produce and operate. Also discuss the issue that BCA-enabled devices and all health technology has to compete for limited health funding with many other deserving demands.



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Some students may need significant reminders about electronic decision-making systems.

Simply treat the systems as:

Sensor (  processor (  output

and then explain that a BCA enabled system could be

Sensor (  processor (  output ( transmitter/receiver unit.

And that the signal received outside the body could be used to modify what the processor does. This could be displayed on a poster for quick reference.

Work through the case study as a whole-class activity.


	
	Extend the discussion about the case study. What if:

· A person gets tired but has no heart condition. So they want a device to turn up their heart rate to get through the day more easily.

· Athletes want implanted devices so they or their coaching team could make changes while they were competing.
· Many people would have implanted devices. Their physical output could be controlled by those in charge of them to produce more.

	
	
	

	Resources
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	· Access to ICT equipment
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 Body Centric Antenna
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 Pacemaker Case Study - Sam

	
	
	

	Additional websites
	
	

	· Cardiac Matters (www.cardiacmatters.co.uk): Information on how pacemakers work by visiting the ‘How Pacemakers Work’ article by Jo Johnson on this website. An example of diagnosis, treatment and recovery of having a pacemaker can be found by visiting the Case Studies section of this website in particular the case study titled ‘I Had to Have a Pacemaker Fitted: A Case Study’ By Kathryn Senior.
· British Heart Foundation (www.bhf.org.uk): Information on how pacemakers work can be found by visiting the Treatments section of this website (http://www.bhf.org.uk/heart-health/treatment.aspx). 
· Wikipedia:  Information about how pacemakers have progressed can be found be reading the article titled ‘Artificial cardiac pacemaker’ in particular the section titled ‘Advancements in function’ (http://en.wikipedia.org/wiki/Artificial_cardiac_pacemaker).

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters
· Undertake research on Body Centric Communications as a homework task and share with the class as a starter.
· FILM: Body Centric Communications
Main

· ACTIVITY: Wearable antennas 

	Extension

· PRACTICAL TASK: Simple data logging activity

Many schools have access to body measuring equipment now, so they could set up a data-logging system which would monitor body measurements such as temperature, heart rate, pulse rate, breathing rate and then consider how this could be used by a GP or consultant to monitor health and address lifestyle issues. 

(If no data-logging kit is available, try the resting pulse and breathing pulse, and the breathing pulse again after 5 minutes’ activity. Measure heart rate recovery time.)

Plenary

· Suggestions of how the case study activity could lead to a plenary are suggested above.  



	
	
	


	The Engineering Context    [image: image8.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 33a
· KS4 1a, 2a, 2b, 3a, 4a, 4b, 7b 

Design & Technology 

· KS3 3b, 3d, 4c

	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

· 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 environmentally 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
· 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


	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

· 3.1.4
Edexcel D&T

·  1.2.2e, 1.6, 1.7
Eduqas D&T

· 2.1 Core: 5

· 2.1 Systems: 1

OCR D&T
· 4.2a ii, 6.4
	GCSE Engineering

AQA Engineering

· 3.3.3, 3.6

	GCSE Science
AQA Combined Science Trilogy

· 6.6.2.1, 6.6.2.3, 6.6.2.4
AQA Combined Science: Synergy

· 4.1.4.3, 4.1.4.4
Edexcel Combined Science

· Physics: 5.10, 5.11, 5.22a, 5.23
Eduqas Combined Science

· 2.3: 6.1c, 6.2a, c

OCR Gateway Science: Combined Science A
· P4.2d, g, i
OCR 21st Century Science: Combined Science B
· P1.1: 1, 9, 10
	GCSE Physics
AQA Physics
· 4.6.2.1, 4.6.2.3, 4.6.2.4
Edexcel Physics
· 5.10, 5.11, 5.22a, 5.23

Eduqas Physics
· 6.1c, 6.2a, c
OCR Gateway Science: Physics A
· 5.2d, g, j
OCR 21st Century Science: Physics B
· P1.1: 1, 9, 10

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinkers

· Independent enquirers

· Self-managers




