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	Is Remote Surgery Safe?

	
	
	

	Identify the advantages and disadvantages of remote or robotic surgery

                                                         

	Subject(s):  Science, Design & Technology
Approx time: 15 mins 
	
	Key words / Topics: 
· ethics
· implications of science and technology

	Suggested Learning Outcomes
	
	

	· Understand the link between science and technology 

· Evaluate both positive and negative aspects of such technology 

· Understand how both affect our lives

	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. Using telemedicine and robotics as a context, this activity is a quick engaging introduction to explore the impact of modern technology on science.

	
	
	

	Activity
	
	Teacher notes

	Explain briefly what remote surgery is. 
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   Watch the Remote Medicine film
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   Watch the Robotic Surgery film

In groups, students think of as many advantages and disadvantages of remote surgery as possible. Advantages should be written on one colour ‘sticky’ note and disadvantages on the other.

Ask one student from each team to come up to the wall/whiteboard with their team’s suggestions and place their advantage/disadvantage post-it notes on the relevant area of the wall/whiteboard. 

Class discussion about whether the advantages outweigh the disadvantages. Which group can come up with the most convincing argument?

	
	The activity will work best if there has been some discussion in a previous lesson about the spread of disease.

Possible definition of remote surgery: using robots in the operating room to assist the surgeon in performing surgery. The surgeon views the patient via a terminal and manipulates robotic surgical instruments via a control panel. 

Possible advantages: hospitals can draw on expertise from all over the world; fewer medical staff needed; enhanced precision for many operations; less trauma for patient; in most cases steadier hand than surgeon (particularly when they get tired).

Possible disadvantages: time delay for surgeons operating in different countries; technology still in relatively early development; doctor-patient relationship more difficult over long distances; set up costs for hospitals.

 

	Differentiation
	
	

	Basic
	
	Extension

	Limit discussion to advantages.

Discuss: 

· Why they think remote surgery could give patients more choice? (doctors from abroad)

· Why they think remote surgery could give patients better care? (international specialists)

· Can they think of other areas where people communicate via video links?

· Have they ever done this on the Internet?

 
	
	Each team could be assigned an ‘interest’ and they have to think of advantages and disadvantages from that perspective. 
For example, teams could represent ‘surgeons’, ‘manufacturers of surgical robots’, ‘patients’, ‘hospital managers’.


	
	
	

	Resources
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	· Two different colour pads of ‘sticky’ notes per team, to be placed on a board or wall divided into two, with one side headed ‘Advantages’ and the other ‘Disadvantages’

· A different colour felt pen for each team, to make suggestions on the wall or board easier to identify
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 Remote Medicine Film


	Additional websites
	
	

	· How Stuff Works: Information about How Robotic Surgery Will Work https://health.howstuffworks.com/medicine/modern-technology/robotic-surgery.htm 
· 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
· BBC news: News article Under the knife… the online way about ways of allowing surgeons to ‘feel’ while using a robot to carry out procedures http://news.bbc.co.uk/1/hi/northern_ireland/6970149.stm


	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 Designs
· ACTIVITY: Tool Holder Testing
	Extension (Options)

· ACTIVITY: Communication Over Distance
· ACTIVITY: Global Surgery Challenge
· ACTIVITY: Entrepreneurial Challenge
Plenary

· GAME: Doc Bot
· QUIZ:  Remote Operations
· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	The Engineering Context    [image: image7.png]




	· The story Remote Medicine 

· The story Robotic Surgery


	
	
	


	Curriculum links and PLTS

	England: National Curriculum
Science

·  KS3 1c
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

2.1a, 2.2a, 3.1a, 5.2c


	Northern Ireland Curriculum
Science

Developing pupils’ knowledge, Understanding and Skills

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

(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

· 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

· 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
Technologies

· TCH 3-01a, TCH 3-02a
	Wales: National Curriculum
Science

· KS3 Skills (Communication 1, 2; Enquiry Developing 7)

· KS3 Range (Interdependence of Organisms 7)

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	>   Effective Participator




