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	Which medical imaging technique?

	
	
	

	Select a method of medical imaging most appropriate for a particular medical condition

                                                          

	Subject(s):  Science, Design & Technology
Approx time:  30-45 mins 
	
	Key words / Topics: 
· electromagnetic spectrum
· medical physics
· brain scan
· applications & implications of science 



	Suggested Learning Outcomes
	
	

	· Understand that different types of waves have different types of properties that can be exploited for medical purposes and know what those properties are 
· As a result of the above, have an understanding of the workings of different types of imaging systems and know that their different properties mean that they are suited to different tasks, specifically in hospitals.

	

	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.

These resources allow 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 gets students to work in small teams to select a method of medical imaging which is appropriate to a particular medical condition.

	
	
	

	Activity
	
	Teacher notes

	1. Explain the following scenario (ca three minutes):

You are a team of diagnostic radiographers at a hospital and have access to a range of different imaging techniques within your department. You have been given the records for four patients with different conditions. Your task is to decide which imaging technique is going to be the best one to use with each particular patient.

Once you have decided you will need to present your decisions to the rest of the group. It is very important that you explain why you have made your decisions.

2. Distribute copies of the Which Imaging Technique?  handout, Glossary handout, Medical Records handout and Recommendations worksheet to each team. 
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 Which Imaging Technique? (Handout) 
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 Glossary (Handout)
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 Medical Records (Handout) 

[image: image4.png]


 Recommendations (Worksheet)
The eight patient records supplied on the sheet should be cut up into individual records and distributed so that the teams have different combinations of records to examine. (ca 20 minutes)
3. Students should present their decisions to the rest of the class by giving feedback on the effectiveness of their chosen techniques. After each presentation, comments can be invited from the group as a whole. (ca 15 minutes)
	
	The correct answers are as follows:

Patient record Imaging technique

1 Ultrasound

2 PET scan

3 MRI scan

4 Thermology

5 CT scan

6 Conventional X-ray

7 Gamma camera

8 MRI, CT or PET scan



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Only give each team a few sets of patient notes to consider, rather than the complete set of eight.
	
	Ask students to consider how the properties of the particular type of electromagnetic radiation used in X-ray scanners, PET scanners, MRI scanners and ultrasound scanners relate to the types of tasks for which they are used.

	
	
	

	Resources
	
	Required files                              [image: image5.png]
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 Which Imaging Technique? (Handout) 
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 Glossary (Handout)
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 Medical Records (Handout) 
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 Recommendations (Worksheet)


	
	
	

	Additional websites
	
	

	· Wikipedia: Entry for ‘Medical imaging’ (http://en.wikipedia.org/wiki/Medical_imaging) provides a good overview of the variety of medical imaging techniques available.

· Cancer Research UK: The section ‘Cancer tests’ (https://www.cancerresearchuk.org/about-cancer/cancer-in-general/tests) provides information about different types of cancer tests that can be carried out.


	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: Mind Mapping / 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: image12.png]




	· The story Mind Mapping / Mind Control


	
	
	


	Curriculum links 

	England: National Curriculum
Science 

· KS3 1c, 2a, 2b 
· KS4 1.3a,b,c, 2.3c,d
Design & Technology 

· KS3 3b, 3d
GCSE
AQA Design and Technology 

· 3.1.1

Edexcel Design and Technology

· 1.1.4, 1.2.2
Eduqas Design and Technology

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

· 2. 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

· 2.1a, 3.1a, 3.3a

AQA Biology

· 4.5.2.2

Edexcel Biology

· 2.11B

Eduqas Biology

· 4.1i

OCR Twenty First Century Science Biology B

· B5.2

AQA Combined Science: Synergy

· 4.1.4.3, 4.3.2.6

AQA Combined Science: Trilogy

· 6.6.2.1, 6.6.2.3, 6.6.2.4

Edexcel Combined Science

· 5.10, 5.21, 5.22

Eduqas Combined Science

6.1c, 6.2c

OCR Gateway Science Combined Science A

· P4.2d, P4.2g, P4.2h

OCR Twenty First Century Science Combined Science B

· P1.1, P3.4


	Northern Ireland Curriculum
Science

Developing pupils’ knowledge, understanding and skills

· presenting and interpreting results;

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

· research scientific information from a range of sources;

· develop a range of practical skills, including the safe use of science equipment;

· Forces and energy

(Objective 1)Developing pupils as Individuals
· explore physical, chemical and biological effects on personal health.

(Objective 2) Developing pupils as Contributors to Society
· media awareness
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

· mutual understanding

(Objective 2) Developing pupils as Contributors to Society

· explore technical inventions and designs that have met a social need cost-effectively

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;

· 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 3-09a, SCN 3-11b, SCN 3-20a, 3-20b

· SCN 4-09a, SCN 4-11b, SCN 4-20a, 4-20b

Technologies

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

· KS3 Skills (Enquiry; Communication 1,3)

· KS3 Range (How things work 3, 6)


· KS4 Skills (Enquiry & Practical skills 2; Communication 1, 2, 3)

· KS4 Range (Energy, Electricity & Radiation 3, 4)

Design & Technology
· KS3 Range (Systems and Control 16, 18) 

· KS3 Skills (Making 1, 3)


	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative Thinker

· Team Worker


