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	Engineers Can Read Your Mind

	
	
	

	Explore the different technologies that engineers have developed to scan the brain

                                                      

	Subject(s):  Science, Design & Technology
Approx time: 15 mins 
	
	Key words / Topics: 
· electromagnetic spectrum
· medical physics
· brain scan
· applications & implications of science


	Suggested Learning Outcomes
	
	

	· Appreciate the importance of considering the moral and ethical implications of scientific and technological advances 
· Understand that engineers are responsible for the development of different types of technology used in medicine 
· Be aware that there are a number of different techniques used in order to scan brains, including the applied use of the electromagnetic spectrum

	

	Introduction
	
	

	The use of different types of signals is hugely important in all areas of healthcare. Signal processing engineers are involved in everything from extracting information from the body’s own electrical and chemical signals to using wireless signals to allow search-and-rescue robot swarms to communicate with each other.

Together with related activities, this resource allows students to investigate the wide range of sophisticated imaging technology available in modern hospitals, and to explore the latest ideas in search-and-rescue robotics.

Purpose of this activity

This activity provides a quick, engaging introduction to a lesson. It makes use of the Mind Control film and encourages students to think about new technologies and how difficult it is to predict their future development and application.

	
	
	

	Activity
	
	Teacher notes

	1. Show the Mind Control film and ask what they understand by the phrase ‘Engineers can read your mind’. Explain what engineers do, if necessary. 
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 Mind Control film
2. Ask students to come up with a list of as many applications as possible for this kind of technology. The list can be restricted to medical applications or the discussion can be allowed to range more widely. Students should explain their results to the rest of the class. (ca four minutes)

3. Students can then be asked to consider how this technology might develop in the next ten years in terms of its capabilities and application. (ca eight minutes)
	
	Direct the discussion towards modern technology and how it is starting to allow us to examine the workings of the brain in much more detail.

(ca three minutes)



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	After watching the video, ask students why they think engineers can read their mind. Discuss with students why it is important to know more about the brain. Which illnesses will this knowledge help to fight (e.g. Alzheimer’s, Epilepsy)?
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 Reading Minds (Handout)
	
	MRI scanners are widely used in brain imaging. They are very bulky and heavy; this is mainly due to the size of the superconducting magnets required. The magnets have to be chilled to almost absolute zero to allow superconduction.

Ask students to think about which technological advance might, one day, allow MRI magnets to be much smaller. The key technology they will need to identify is the development of room temperature superconductors.

Students will need some teacher guidance with this activity.

Considering the creation of smaller MRI scanners, ask students how this technology could be used and by whom. In the ‘Mind Scanner’ role play challenge students are tasked with advising the Government on this, including; Should it be available on the open market? What would the advantages be? And what about the potential dangers? Students must consider ethical and economic issues in their arguments. 
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 Mind Scanner (Challenge)

	
	
	

	Resources
	
	Required files                              [image: image4.png]
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	Projector/Whiteboard
	
	  [image: image7.png]


 Reading Minds (Handout)
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 Mind Scanner (Challenge)



	
	
	

	Additional websites
	
	

	· Wikipedia: Entry for ‘Medical imaging’ (http://en.wikipedia.org/wiki/Medical_imaging) gives a good overview of the variety of medical imaging techniques available. 
· Cancer Research UK: The section ‘Tests and Scans’ within ‘General Cancer Information’ (https://www.cancerresearchuk.org/about-cancer/cancer-in-general/tests) provides information on different types of cancer tests.

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: Mind Control
· ACTIVITY:  Engineers Can Read Your Mind
· ACTIVITY:  Making Waves
· ACTIVITY:  Medical imaging
Main (Options)

· ACTIVITY:  Which medical imaging technique?
· ACTIVITY:  Which medical imaging technique? Practical
	Extension (Options)

· ACTIVITY: Robot Swarms
Plenary

· GAME: Move It
· QUIZ: Brainwaves
· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used


	The Engineering Context    [image: image9.png]




	· The story Mind Control


	
	
	


	Curriculum links 

	England: National Curriculum 
Science 

· KS3 1b, 1c, 2a 
· KS4 1.3c, 1.4a,b, 2.3d
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: Healthy body and mind 

(Objective 1) Developing pupils as Individuals

· investigate ways of improving own learning by finding out how the brain functions.

(Objective 2) Developing pupils as Contributors to Society

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

· ethical awareness: explore some ethical dilemmas arising from scientific developments.
Technology & Design

Developing pupils’ Knowledge, Understanding and Skills

· design – identifying problems; investigating, generating, developing, modelling and evaluating design proposals; giving consideration to form, function and safety
(Objective 1) Developing pupils as Individuals

· respond to a personal design challenge in relation to their own lifestyle
(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;

· demonstrate creativity and initiative when developing ideas and following them through;

· communicate effectively in oral, visual (including graphic), written, mathematical and ICT formats showing clear awareness of audience and purpose.

	Scotland: Curriculum for Excellence

Sciences
· SCN 3-12b SCN 3-20b

· SCN 4-13c SCN 4-20a, SCN 4-20b

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

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

Technologies

· TCH 3-01a, TCH 3-03a
	Wales: National Curriculum

Science

· KS3 Skills (Communication 2; Developing 7)

· KS3 Range (Interdependence of organisms 7) 

· KS3 How things work (general consideration)

· KS4 Skills (Communication skills 1, 3)

· KS4 Range: scientific and technological developments,

their benefits, drawbacks and risks

	GCSE Design and Technology

AQA Design and Technology
· 1.1

Edexcel Design and Technology
· 1.4, 1.2.2

Eduqas Design and Technology

· The impact of new and emerging technologies on: industry, enterprise, sustainability, people, culture, society, the environment, production techniques, systems

· How the critical evaluation of new and emerging technologies informs design decisions; considering contemporary and potential future scenarios from different perspectives, such as ethics and the environment

OCR Design and Technology
· 1a, 3.1a, 3.3a
	GCSE Science
AQA Combined Science: Synergy

· 1.4.3, 4.3.2.6

AQA Combined Science: Trilogy
· 6.2.1, 6.6.2.3, 6.6.2.4

Edexcel Combined Science
· 10, 5.21, 5.22

Eduqas Combined Science
· 6.1c, 6.2c

OCR Gateway Science Combined Science A
· 2d, P4.2g, P4.2h

OCR Twenty First Century Science Combined Science B
· 1, P3.4

	GCSE Biology

AQA Biology

· 5.2.2

Edexcel Biology

· 11b

Eduqas Biology

· 1i

OCR Twenty First Century Science Biology B

· 2
	

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative Thinker
· Team Worker




