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	Body Centric Communications

	Wi-Fi – How it Works

	
	
	

	Find out how radio waves penetrate the atmosphere and how Wi-Fi uses these waves

	Subjects: Science, Design & Technology
Approx time: 15 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 Radio Frequency (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 system. 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?

· How does Wi-Fi use RF waves to make a connection to the internet?

	Purpose of this activity

The students read about a Wi-Fi system (often called WLAN — wireless local area network) and produce a diagram to show how the ‘wireless’ part is, by necessity, short-range. Mostly, the signal is carried to the internet by cables.

	
	
	

	Activity 
	
	Teacher notes

	Distribute the Wi-Fi – How it Works handout.
Students can read about how WLAN works and produce an annotated diagram of how it would operate in their school.
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 Wi-Fi - How it Works (Handout).
	
	15 minutes

This is an individual student activity.
An important point to emphasise is that WLAN or Wi-Fi is a very SHORT-RANGE radio transmission of only a few metres. This means it can be much lower energy than for example a mobile phone signal.



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Using the Wi-Fi – How it Works handout, ask students to take a digital photo of a domestic router and paste it into their work.
	
	Using the Wi-Fi – How it Works handout, ask the students to comment on changes in society and the advantages and disadvantages of widespread availability of WLAN services in public places and commercial premises.

	
	
	

	Resources
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	· Data projector and screen
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 Wi-Fi – How it Works (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: Wi-fi – 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 33a
· KS4 3a, 4a, 4b, 7b 

Design & Technology 

· KS3 3b

	Northern Ireland Curriculum

Science

KS3 and KS4 Developing Pupils’ Knowledge, Understanding and Skills 

· Forces and energy

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

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Reflective learners

· Effective participators 




