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	Humans vs. Robots

	
	
	

	Consider ethical and moral issues around new technology

                                                        

	Subject(s):  Science, Design & Technology
Approx time: 45 mins 
	
	Key words / Topics: 
· debating

· ethical

· moral

· new technology 
· persuasive writing


	Suggested Learning Outcomes
	
	

	· Understand what remote surgery is 

· Appreciate that different groups of people may have different views on the nature and benefits of scientific and technological advances 

· Analyse the social, ethical and moral implications of remote surgery technology

	Introduction
	
	

	Telemedicine is a new and fast developing field in healthcare.  Even 20 years ago the idea of a surgeon being able to operate a robot from hundreds of miles away in order to perform an operation seemed like science fiction.

Today, this is not only possible but engineers, working with scientists and doctors, are now designing robotic systems which will be able to operate on patients with no human intervention at all.

This activity is designed as a main lesson activity. Students consider the ethical and moral issues associated with the development of new technology. The activity offers strong opportunities for cross-curricular work with PSHE, PSE, PSD.



	
	
	

	Activity
	
	Teacher notes

	 Give teams of students the following scenario:

A team of engineers, scientists and doctors have recently designed and built the world’s first completely autonomous robot surgeon.

The machine uses sophisticated imaging equipment and programmed procedures to make its own diagnoses and then performs any necessary surgery without any human intervention.

Some doctors’ unions and patients’ groups are calling for the project to be abandoned, saying that it is far too risky for a machine to do what a human surgeon should.

Number the teams and assign:

· Teams with even numbers to take on the role of the engineers, scientists and doctors who designed the robot and want work to continue

· Teams with odd numbers to take on the role of patients’ groups and doctors’ unions who want development of the robot stopped 

Students should put together a robust argument for their particular points of view using the newspaper article and worksheet to help them.

Pair up the odd and even teams. Their task now will be to debate the issue using the arguments they have formulated and to try to develop a way forward. 

Ask one person from each debating group to tell the class how their particular debate proceeded and what their agreed way forward was. 

The main points from each group can be noted on the board and these can then be discussed as a whole class.
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  Remote Medicine / Robotic Surgery film 
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  Humans vs Robots (Scenario)
Print out the Human vs Robots Scenario and discuss the issues before the main activity.
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  Humans vs Robots (Newspaper Article)
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  Humans vs Robots (Worksheet)
You might find it helpful to insist on two simple rules:

· Only one person per debating group speaks at a time

· The person speaking alternates from one team to the other 

These rules can be implemented by a chairperson in each group, whose role is then to feedback impartially to the rest of the class.



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Read the newspaper article together as a class and discuss each view point.

Use the persuasive writing frames to structure the speech.
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  Humans vs Robots (Persuasive Writing Frame)
Instead of a debate, ask each team to present arguments to the whole class and then having a class vote to determine which argument is the most successful.
	
	Set up a ‘public debate’. Only one team discusses their arguments at a time while the rest of the class is the ‘audience’. Questions from the ‘audience’ to challenge what is said in the debate are allowed.

Allow more time for students to carry out internet research to gain more evidence for their arguments. 

Discuss – How much evidence is required for a new technology to be considered safe?

	
	
	

	Resources
	
	Required files                              [image: image6.png]
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	Extension activity: internet access required by students for research.
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 Humans vs. Robots (Scenario)
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 Humans vs. Robots (Newspaper Article)
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  Humans vs. Robots (Worksheet)
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  Humans vs. Robots (Persuasive Writing Frame)

	
	
	

	Additional websites
	
	

	· The Guardian: News article ‘Remote’ surgery turning point about the benefits of remote/robotic surgery http://www.guardian.co.uk/society/2002/oct/06/health.medicineandhealth 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: Remote Medicine/Robotic Surgery
· GAME:  Doc Bot

· ACTIVITY: What is Remote Surgery?
· ACTIVITY: Is Remote Surgery Safe?
Main (Options)

· ACTIVITY: Humans vs. Robots
· ACTIVITY: Tool Holder Design
· ACTIVITY: Tool Holder Testing
	Extension (Options)

· ACTIVITY: Communication Over Distance

· ACTIVITY: Global Surgery Challenge
· ACTIVITY: Entrepreneurial Challenge

Plenary

· QUIZ: Remote Operations 

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image13.png]




	· The story Remote Medicine

· The story Robotic Surgery


	
	
	


	Curriculum links and PLTS

	England: National Curriculum
Science 

· KS3 1b, 1c
· KS4 1.1c, 1.1d, 1.4a,b,c, 2.1e
Design & Technology 

· KS3 3b, 3d

	Northern Ireland Curriculum
Science

Developing pupils’ knowledge, Understanding and Skills

· develop creative and critical thinking in their approach to solving scientific problems;

· Organisms and Health

(Objective 1) Developing pupils as Individuals

· personal understanding

· explore physical, chemical and biological effects on personal health.

(Objective 2) Developing pupils as Contributors to Society

· investigate how the media help inform the public about science and science related issues.

· explore some ethical dilemmas arising from scientific developments.

Technology & Design

(Objective 1) Developing pupils as Individuals

· mutual understanding

(Objective 2) Developing pupils as Contributors to Society

· ethical awareness
Learning Outcomes

· research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate;
· show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate;
· 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
Science

SCN 3-12b, SCN 3-20a, SCN 3-20b

SCN 4-13c, SCN 4-20a, SCN 4-20b

· develop curiosity and understanding of the environment and my place in the living, material and physical world

· recognise the impact the sciences make on my life, the lives of others, the environment and on society

· recognise the role of creativity and inventiveness in the development of the sciences

· express opinions and make decisions on social, moral, ethical, economic and environmental issues based upon sound understanding


	Wales: National Curriculum
Science

· KS3 Skills (Communication 1, 2) Enquiry (Developing 7) 
· KS3 Range (Interdependence of organisms 7)

· KS4 Skills (Communication 1, 2, 3) (Data, evidence, theories and

explanations – links between ideas and information in science 1,2)

· KS4 Range (Organisms and Health 5) plus scientific and technological developments, their benefits, drawbacks and risks

Design & Technology

· KS3 Skills (Designing 2)

	GCSE D&T

AQA D&T

· 3.1.1, 3.2.3, 3.3.1, 3.3.2
Edexcel D&T

· 1.1.4, 1.2.2b, 1.2.3c, 1.14.1
Eduqas D&T

· 2.1 Core: 1, 2, 
· 2.2 Core: 4
OCR D&T

· 1.1a iii, 1.2a i, 2.1a iv, 2.2a, 3.1a ii, 3.3a iii
	GCSE Engineering

AQA Engineering
· 3.5, 3.6

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Effective Participator 
· Team Workers




