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	Electromagnetic Spectrum

	
	
	

	Compare different types of electromagnetic waves



	Subject(s):  Science, Design & Technology, Mathematics
Approx. time: 60 mins
	
	Key words / Topics: 

· electromagnetic spectrum
· infra-red

· wave

· frequency

	
	
	

	Suggested Learning Outcomes
	
	

	· To understand how light and infrared travels as a wave

· To understand the electromagnetic spectrum and its applications

· To understand the link between frequency and wavelength

	

	Introduction
	
	

	The ‘Time for a game’ scheme of work provides an electronics systems context for students to explore infrared technologies. The activity allows students to investigate the technology used in the Nintendo Wii, exploring infrared communication. They can then apply this knowledge and understanding into the design of an interactive ‘tag’ game. Critical thinking and independent investigation skills will be developed throughout. These activities will also develop a greater understanding of communication methods and technologies and allow the students to diversify their thinking in relation to this area of science and technology.



	Purpose

	This activity can be effectively taught within systems and control or electronic products approaches within design and technology, or through science with an emphasis on energy, electricity and forces.

	
	
	

	Activity
	
	Teacher notes

	1. Show the ‘Electromagnetic Spectrum’ (Presentation). Ask the students:

· How does the wave change as the frequency increases?

· How many different kinds of waves (broad regions of the spectrum) are there? List them.

· How many do you recognise? Give examples.

2. In pairs, ask the students to produce a presentation on the different types of electromagnetic waves. Their

presentation must include:

· How frequency is involved in categorising different waves.

· Images and uses for each category of electromagnetic wave.

· Why do devices that use infrared get hot?
	
	Longer wavelengths, like radio waves, have a lower frequency because it takes a longer time for one wave to pass and waves like gamma radiation have a high frequency due to their faster wave speed.



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	For task 2, provide a list of different categories of electromagnetic wave and, separately, a list of applications so students can carry it out as a matching or sorting exercise.
	
	For task 2, for each of the applications identified, investigate how it would be carried out if electromagnetic waves were not used (e.g. ‘hard wire’ or cable solutions for radio; conventional cookers instead of microwaves; NMR scans instead of X-rays etc.)


	
	
	

	Resources
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	· Projector/Whiteboard
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 Electromagnetic Spectrum (Presentation)

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: Wii
Main (Options)

· ACTIVITY: Infra-red Communications
· ACTIVITY: Electromagnetic Spectrum

· ACTIVITY: Mobile Phones & Health

	Extension (Options)

· ACTIVITY: Heating Effect of Infra-red
· ACTIVITY: Binary numbers
Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used


	
	
	


	The Engineering Context    [image: image5.png]




	· The story Wii

· How it works? The Concept
· Who makes it work? Rob O'Reilly 
· Who makes it work? Harvey Weinberg

· Who makes it work? Lee Graves

· Who makes it work? Osman Idris


	
	
	


	Curriculum links and PLTS

	England

Science 

· KS4 3c, 4a, 4b, 7d

	Northern Ireland

Technology & Design

Learning Outcomes

· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate

	Scotland

Technologies

· TCH 3-01a
	Wales

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirer
· Reflective learner

· Team worker


	
	


	ICT opportunities

	· Use of web to source information on the electromagnetic spectrum




