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	Inform and Entertain Me

	Microwaves and health

	
	
	

	Explore the risks associated with exposure to microwaves



	Subjects: Science, Design & Technology
Approx time: 40 mins 


	
	Key words / Topics:
· The properties of waves and electromagnetic radiation

· Electromagnetic radiation
· Microwave
· Microwave detector
· Penetration
· Absorption

	
	
	

	Suggested Learning Outcomes 
	
	

	· Understand that radiation is absorbed by materials such as human tissue
· Understand that damage to tissue from mobile phone microwave radiation is a controversial 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. 

Microwaves are a form of electromagnetic radiation and they penetrate into human tissue. There is still a significant debate about the safety of holding even a low power microwave transmitter next to your brain or keeping it in a trouser pocket. The possibility of damage to bodies is particularly significant during early teenage years when there are many changes in human physiology.

	Purpose of this activity

Hazards of exposure to microwaves are explained and students explore the risks.                                                                                                                                A microwave monitor is used to measure the microwave radiation from a microwave oven and a working mobile phone at a range of distances.

	
	
	

	Activity  
	
	Teacher notes

	1. Distribute the Microwaves and tissue handout.
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 Microwaves and tissue (Handout).
Start off with a class discussion about what students know about the damage to human tissue from radiation generally. Then focus in on the effects of microwaves. 
For example ask students to explain how a microwave would cook a jacket potato. Would microwaves have the same effect on the brain?

Use the questions, text and web links on the worksheet to investigate this controversy. 
Then ask the students individually to produce a paragraph ASSERTING there are dangers and another DEBUNKING the nature of the dangers.
	
	20 minutes

Individual work or paired with a plenary discussion at the end.

Students should learn that many forms of electromagnetic radiation can be harmful to human tissue.

The radiation can penetrate into tissue or be reflected.

Radiation that penetrates the tissue is absorbed and transfers energy to the tissue. This can result in heating, cellular damage or even damage to cellular genetic material.

Damaged genetic material can possibly become cancerous in some cases.

Higher frequency electromagnetic waves generally cause greater tissue damage, unless they are reflected by the skin.

	2. Use a simple microwave monitor (see website info) and measure the reading at several distances from:
· A mobile phone on standby

· A mobile phone during a call

· A microwave oven on full power

Students can record the results in their notebooks.
Ask the students to draft a simple safety leaflet for using any microwave device. Explain the hazards in the leaflet.
NB. The phone being used will need to be “locked” into 2G mode for this activity to work correctly.
	
	20 minutes

This is a demonstration activity, as the monitors are too expensive for a class set.

Many schools have these monitors as they are used in safety testing and for GCSE work for some Science specifications.

NB. If a school does not have a monitor, they should seek to borrow one from their local college or university. 



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	In the Microwaves and tissue activity the students could be supported by the use of word lists, literacy prompts and writing frames. 

Students should at least be shown how to monitor microwave levels with a monitor. 
	
	Students should continue their investigation into the controversy about microwaves and the use of mobile phones through research using the internet. Investigate particularly the effect of microwaves on developing teenagers. Task the students to find two views in favour of mobile phone use and two advising limited mobile phone use.

Groups of students could use the microwave monitor to evaluate the emissions from the identified products, and see if emissions can be detected from other devices (e.g. VDU screen, Bluetooth devices etc).

	
	
	

	Resources
	
	Required files                              [image: image2.png]
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	· Microwave monitors e.g. COM monitor (see web links section)
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 Microwaves and tissue (Handout)


	
	
	

	Additional websites
	
	

	· Wikipedia (http://en.wikipedia.org): An article on injury from direct microwave exposure can be found at: (http://en.wikipedia.org/wiki/Microwave_burn).
· Wikipedia (http://en.wikipedia.org): An article on diathermy can be found at: (http://en.wikipedia.org/wiki/Diathermy).


	
	
	

	Related activities (to build a full lesson)
	
	

	Starters 
· Recap what the student may know about the history of communications technology. Prompt responses with a picture of a black bakelite telephone with a ring for dialling a number. This is why the term ‘dialling’ has stuck. 

Main

· ACTIVITY: New tech vs old tech 
	Extension
· ACTIVITY: Microwaves and health
Plenary

ACTIVITY: Microwaves and health. The final writing part of Microwaves and tissue handout will naturally lead into a plenary on the issues. Do students accept the risk and carry on using phones as informed members of the public. 

	
	
	


	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 2a, 2b, 2c, 2d, 2e, 3c
· KS4 1c, 2b, 3a, 3c, 4b, 7d 

Design & Technology 

· KS3 3b, 3d

	Northern Ireland Curriculum

KS3/KS4 Science

Developing Pupils’ Knowledge, Understanding and Skills 

· Organisms and Health
· Forces and Energy

· Earth and Universe

 (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

· Design – identifying problems

· 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

Science

· SCN 3-11a, SCN 4-11a, SCN 4-16a, SCN 4-20a, SCN 4-20b

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 Science
AQA Combined Science Trilogy

· 6.6.2.3
AQA Combined Science: Synergy

· 4.3.2.6
Edexcel Combined Science

· Physics: 5.21
Eduqas Combined Science

· 2.3: 6.2c
OCR Gateway Science: Combined Science A

· P4.2h

OCR 21st Century Science: Combined Science B

· P1.1: 8
	GCSE Physics
AQA Physics
· 4.6.2.3
Edexcel Physics
· 5.21

Eduqas Physics
· 6.2c
OCR Gateway Science: Physics A
· P5.2h
OCR 21st Century Science: Physics B

· P1.1: 8

	
	


	Assessment opportunities

	· Use the task where the students write a safety leaflet as a knowledge and understanding assessment.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Reflective learners

· Independent enquirers






