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	Inform and Entertain Me

	Microchip technology


	
	
	

	Is it ethical to use microchip implants in pets and people?



	Subjects:  Science, Design & Technology, Mathematics
Approx time: 50 mins


	
	Key words / Topics: 

· Waves

· Communications

· Electronic Devices

· Transponder
· Integrated circuit
· Biocompatible
· RFID (Radio Frequency Identification)

	
	
	

	Suggested Learning Outcomes 

	· Make decisions about the uses of technology

· Understand how a transponder works in terms of energy transfers

· Undertake extended writing about a scientific topic


	Introduction  

	Living in a highly technological world, where access to information and entertainment is at our fingertips, the Inform and Entertain Me topic is a gateway to engage and introduce students to the principles and technology that form the basis for communication devices that are used in our everyday lives. 
We all love our pets: they are cute, loyal and a part of our families. What happens when our pets become lost? RFID (Radio-Frequency Identification) technology in a microchip the size of a grain of rice acts as a communication device allowing humans to locate animals when needed.

This is a scientific literacy activity.

	Purpose of this activity

Students find out about the use of RFID technology. They investigate extensions to the use of such technology in various contexts. 
Students make ethically-based decisions about possible limits that should be imposed on RFID technology or similar electronic applications.

	
	
	

	Activity  
	
	Teacher notes

	1. This is a scientific literacy activity. Distribute the Animal chips handout to explain how RFID chips work when implanted in animals. 
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 Animal chips (Handout)
Students should complete the questions titled ‘RFID chips in pets’ on the handout.
	
	20 minutes
This is an individual activity. Students are to use the   Animal chips handout.

	2. Can we? Should we?
When students know about the use of RFID technology for animals, who have few ‘rights’, this can lead to a discussion about the possibilities of RFID for humans, who have many ‘rights’.
Use the list of questions titled ‘RFID chips in people’ on the Animal chips handout, and examine the questions it poses from different ethical viewpoints. Try to persuade the students to argue from an ethical position that they would not normally accept.

With regard to question 5, students should write a short paragraph (depending on ability) about this context from each of two different ethical standpoints.
Use additional websites sections to support this activity. 
	
	30 minutes

It could be explained to students that seemingly conflicting views about technology can all be justified from different ethical standpoints.

The discussion of the ethical viewpoints could be from different ethical standpoints. 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

	The information and comprehension Animal chips activity can be made more accessible by helping with the reading of the information. The class could be divided into 4 groups with each group picking one ethical viewpoint to answer question 5.
The ethical debate could be replaced by using a simpler visual display poster activity instead.
	
	Extend the ethical debate to cover other types of identification: iris patterns, tattoo of an identifying bar code, or even DNA fingerprint. 

Discuss whether these would be more or less effective than a RFID device. 

Cover ease of producing or recording the identity information, difficulty of forgery, ease of retrieving the identity of the person.

Pose the question: if an RFID gave access to health records or criminal record, how could these applications aid or infringe the rights of the individual.

	
	
	

	Resources
	
	Required files                              [image: image2.png]
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	· Example of an RFID device and a reader (a local vet may assist).
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  Animal chips (Handout)

	
	
	

	Additional websites
	
	

	· Wikipedia: Information and overview of RFID including design, uses, problems and concerns can be found on this website (http://en.wikipedia.org/wiki/RFID).
· How Stuff Works (ww.howstuffworks.com): Overview of how micro chipping on animals works can be found at (http://science.howstuffworks.com/innovation/everyday-innovations/pet-microchip.htm)


	
	
	

	Related activities (to build a full lesson)
	
	

	Starter 
· Introduce the activity by finding out how many students have pets to care for or large animals looked after by their families. Discuss the stress on people whose pets or valuable animals have gone missing.
· Use the survey of pets and other animals among students as a settler/starter.
Main  

· ACTIVITY:  Microchip technology
	Extension 
· The ethical debate represents a task that is differentiated by outcome. The more able learners will progress further and achieve more.
· ACTIVITY: Communication ethics. To explore other scenarios involving communications and the associated ethical considerations.
Plenary

· The culmination and consensus from the ethical debate forms a natural plenary.



	
	
	


	The Engineering Context    [image: image6.png]




	· The story: Engineering entertainment
· Communications technology being used today: Radar - Communications for safety


	
	
	


	Curriculum links 

	England: National Curriculum

Science
· KS3 1a, 25b, 33a, 36b
· KS4 2b, 3a, 3c, 4a, 4b, 7d, 
Design & Technology 

· KS3 3b, 3d, 4c

	Northern Ireland Curriculum

KS3/KS4 Science

Developing Pupils’ Knowledge, Understanding and Skills 

· Organisms and Health
· Forces and Energy

(Objective 1) Developing pupils as Individuals

· Explore emotional development

· Explore physical, chemical and biological effects on personal health,

· Moral Character

(Objective 2)

· Explore technical inventions and designs that have met a social need

cost-effectively.

· Investigate how the media (internet, television, radio, newspapers) help inform the public about science and science related issues.

· Explore some ethical dilemmas arising from scientific developments

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

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

KS3/KS4 Technology & Design

Developing pupils’ Knowledge, Understanding and Skills

· Communication – use of free-hand sketching and formal drawing techniques and ICT tools (including 3D modelling)

· Manufacturing – selecting and using materials fit for purpose; safe use of a range of tools and processes appropriate to materials, demonstrating accuracy and quality of outcome;

· Control – incorporate control systems, such as mechanical, electronic or computer-based, in products and understanding how these can be employed to achieve desired effects

(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.

· Employability

· 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

· SCN 3-11a, SCN 4-11a, SCN 4-16a

Technologies

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

Numeracy and Mathematics

· MNU 3-03a, MNU 3-04a, MNU 3-07a, MNU 3-10a, MTH 3-11b, MNU 3-20a. MNU 4-01a, MNU 4-03a, MNU 4-10a, MNU 4-10b, MTH 4-11a, MTH4-11b, MTH 4-15a, MTH 4-17b


	Wales: National Curriculum 

Science

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

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

· KS4 Skills (Communication 1, 3), (Enquiry and Practical Skills 1, 2, 3)

· KS4 Range (Energy, electricity and radiations 1, 2, 3, 4)

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 particular skills), (activities in which they design and make products)

Mathematics

· KS3 Skills (Solve mathematical problems) (Communicate mathematically) 

· KS3 Range (Number 2, 3), (Measures and money 1)

· KS4 Skills (Solve mathematical problems), (Communicate mathematically) (Reason mathematically) 

· 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

	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: 5.11, 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
· 5.11, 5.22a, 5.23
Eduqas Physics
· 6.1c, 6.2a, c
OCR Gateway Science: Physics A
· P5.2d, g, j
OCR 21st Century Science: Physics B

· P1.1: 1, 9, 10

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Self-managers
· Team workers

· Effective participators 




