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	Body Centric Communications

	Wireless 2

	
	
	

	Annotate a diagram to show what electromagnetic radiation can penetrate the atmosphere

	Subjects: Science, Design & Technology
Approx time: 25 minutes


	
	Key words / Topics:
· Waves and communications

· Wavelength

· Frequency

· Electromagnetic radiation

· Penetration, absorption

· Gamma ray

· X-ray

· Ultraviolet

· Infrared

· Microwaves

· RF (radio frequency)  



	
	
	

	Suggested Learning Outcomes 
	
	

	· Understand that the electromagnetic spectrum can be divided into segments and that those segments have different penetrating powers through materials

· Understand that a ‘window’ for radio communications through the atmosphere exists in the microwave segment

· Understand that information systems use digitally encoded RF transmissions over short distances. i.e. Wi-Fi (Wireless Fidelity) and WLAN (wireless local area network)

	Introduction 
	
	

	Body centric communications have abundant applications in personal healthcare, smart homes, personal entertainment, identification systems, space exploration and military. This topic investigates the driving technology behind body centric communications, explores current health applications of these devices, possibilities for the future and the ethical issues surrounding these advancements.

In the media there have been reports of natural disaster survivors being able to communicate with rescue services using a Wi-Fi or WLAN systems. For example the case of an earthquake survivor who managed to communicate their location using a Wi-Fi or WLAN system provokes the following questions.
· How do some electromagnetic waves penetrate materials while other similar waves are absorbed?

	Purpose of this activity

The students study data and annotate a diagram to show what electromagnetic radiation can penetrate the atmosphere. They discover that there are two ‘windows’ of penetration that allow different types of radiation to reach ground level:

· a visible/infrared window
· a microwave/short wave radio window.

	
	
	

	Activity 
	
	Teacher notes

	Distribute copies of the Getting through handout to students.
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 Getting through (Handout).
The students divide up the electromagnetic spectrum into segments. The questions lead the students to discover the ‘microwave window’ for transmission through the atmosphere.

A final information note explains that solid/liquid materials also can reflect, absorb or transmit electromagnetic radiation.
	
	25 minutes

This can be an individual or a small group activity. 
The Getting through handout has a diagram which students can write on and information with structured questions.

The diagram sheet is a consumable. The information/question sheet can be re-used.


	
	
	

	
	
	

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	The Getting through handout assists the students with dividing the electromagnetic spectrum on the diagram into segments. This could be done on a master copy of the diagram sheet before it is copied for the students. The scale is logarithmic, so it is challenging.

Use question 2 from this handout as a class discussion activity and point out the two ‘windows’ in atmospheric absorption of radiation.

Treat question 9 as a worked example.
Velocity =

300,000,000 m/s

Frequency  =

5,000,000,000 Hz
So wavelength =

300,000,000

5,000,000,000 m

= 300 / 5,000

= 0.06 m or 60 mm


	
	Using the Getting through handout, discuss the nature of the substances in the atmosphere and what kind of radiation they absorb. Ask the students to research the roles of ozone, oxygen, water vapour and carbon dioxide in absorbing radiation.
Discuss how any energy absorbed is transferred either as heating or a chemical effect on the atmospheric constituents.



	
	
	

	Resources
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 Getting through (Handout)


	
	
	

	Additional websites
	
	

	· Wikipedia (http://en.wikipedia.org/wiki): Specific information on electromagnetic radiation penetration and types and sources of electromagnetic waves, classed by spectral band (frequency) can be found by searching for “Electromagnetic radiation”.  For information on electromagnetic radiation in the Earth’s atmosphere search for “atmospheric electromagnetic opacity”. An explanation of Asynchronous Transfer Mode or ATM can be found by searching for ‘Asynchronous Transfer Mode’ on this website


	
	
	

	Related activities (to build a full lesson)
	
	

	Starter 

· ACTIVITY: Wireless 1
Using the Wi-Fi why presentation, present students with the scenario and as a class discuss the questions.
· FILM: Engineering for the greater good - Engineers Without Borders
Main 
· ACTIVITY: Wireless 2 
Use the Getting through handout.
	Extension

ACTIVITY: Wifi – How it Works
Use the Wi-Fi - how it works handout.
Plenary

· Students should decide whether they have achieved what is set out in the Learning Objectives above.

	
	
	


	The Engineering Context    [image: image6.png]




	· The story: Body Centric Communications
· The story: Engineering for the greater good - Engineers Without Borders (Where a career in engineering can take you and how engineering is helping to solve global challenges)


	
	
	


	Curriculum links

	England: National Curriculum
Science
· KS3 3a, 3b, 4b
· KS4 3a, 4a, 4b, 7b 

Design & Technology 

· KS3 3b

Mathematics

· KS3 1a, 1d, 3b, 4a, 4d, 4l, 4o


	Northern Ireland Curriculum

Science

KS3 and KS4 Developing Pupils’ Knowledge, Understanding and Skills 

· Forces and energy

KS3 and KS4 (Objective 2) Developing pupils as Contributors to Society

· Citizenship
· Media Awareness

KS3 and KS4 (Objective 3) Developing pupils as Contributors to the Economy and the Environment

· Investigate a product of economic importance to determine the science behind it

Technology & Design

KS3 and KS4 Developing Pupils’ Knowledge, Understanding and Skills

· Communication – use of free-hand sketching and formal drawing techniques and ICT tools (including 3D modelling)
· Control – incorporate control systems, such as mechanical, electronic or computer-based

KS3 and KS4 (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

· Pursue design solutions using environmentally friendly materials and energy sources

· Identify product needs and pursue sustainable harmonious design solutions in a local outdoor/indoor context



	Scotland: Curriculum for Excellence

Sciences 

· SCN3-07a, 3-08a, 3-09a,4-07a, 4-07b, 4-08a, 4-09a, 4-09b, 4-09c

· SCN3-10a, 3-11a, 3-11b, 4-10a, 4-10b, 4-11a, 4-11b
· SCN3-16a, 3-16b,4-16a

· SCN3-20a, 3-20b, 4-20a, 4-20b

Technologies

· TCH3-01a, 4-01a, 4-01b, 4-01c, 

· TCH3-02a, 4-02a

· TCH3-03a, 3-04a, 4-03a. 4-03b, 4-05a

· 308a, 3-08c, 4-08b, 4-08c, 4-08d

· TCH3-09a, 4-09a
· TCH3-12a, 4-12a
· TCH3-13a, 3-13b
· TCH3-14a, 4-14a
· TCH4-14b

· TCH-14c, 4-14d


	Wales: National Curriculum 

Science

· KS3 Skills (Communication: 1, 3 Planning: 1, 2)

· KS3 Range (How things work: 1, 3, 4, 5, 6) 

· KS4 Skills (Communication skills: 1, 2, 3), (Enquiry and practical skills: 1, 2, 3, 4)

· KS4 Range (Energy, electricity and radiations: 1, 2)

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 certain skills, activities in which they design and make products)

Mathematics

· KS3 and KS4 Skills (Solve mathematical problems), (Communicate mathematically) 

· KS3 Range (Number 2, 3), (Algebra 1)

· KS4 Range (Handling data)

	GCSE Science
AQA Combined Science Trilogy

· 6.6.1, 6.6.2
AQA Combined Science: Synergy

· 4.1.4
Edexcel Combined Science

· Physics: 4, 5
Eduqas Combined Science

· 2.3: 5, 6
OCR Gateway Science: Combined Science A
· P4.1, 4.2
OCR 21st Century Science: Combined Science B
· P1.1, P1.3
	GCSE Physics
AQA Physics
· 4.6.1, 4.6.2
Edexcel Physics
· 4, 5

Eduqas Physics
·  5, 6
OCR Gateway Science: Physics A
· P5.1, 5.2
OCR 21st Century Science: Physics B
· P1.1, P1.3

	
	


	Assessment opportunities

	· Use the responses to the task in ‘Getting through’ as a knowledge and understanding, and numeracy assessment

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Reflective learners

· Effective participators 




