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	Founding Communications

	Mobile phone technology


	
	
	

	The science behind communication technology

	Subjects: Science, Design & Technology
Approx. time: 25 minutes (40 minutes if a demonstration of an analogy of bandwidth is included)
	
	Key words / Topics
· Waves and communication 

· Wave properties

· Receiver 

· Transmitter 

· Signal 

· Communications technology

· Analogue 
· Digital 



	Suggested Learning Outcomes 
	
	

	· Know about the development of communications technology

· Describe how information can be carried by waves



	Introduction 
	
	

	From founding communications, such as the fire beacon, to being able to communicate with space, there is no denying that developments in communication have advanced at a rapid speed. This topic presents students with communications of the past, present and future, helping them to understand the principles that form the basis for these developments.

Communicating rapidly over long distances has changed a great deal over the last 30 years with successive generations of mobile phones. This activity explores the technology behind mobile phones and illustrates the ways in which waves can carry information, bringing to life the technology we all have at our fingertips.

	Purpose of this activity

This activity introduces the science behind communication technology and gives an understanding of some of the vocabulary and concepts used.

	
	
	

	Activity 
	
	Teacher notes

	1. Distribute and get students to read the 1G, 2G, 3G, 4G handout.
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1G, 2G, 3G, 4G (Handout)
The narrative takes the students through several generations of mobile phone technology up to the fourth generation (4G).

Following on from reading, students should complete the structured questions about the development of mobile phone technology. 

2. Analogy activity
The handout includes a series of illustrations and captions explaining an analogy for understanding the abstract concept of bandwidth. Students can work through this and a class discussion can assess understanding.

Alternatively, the teacher can demonstrate the analogy and use the text as a commentary. 


	
	25 minutes

An analogy concept (Bandwidth analogy in 1G, 2G, 3G, 4G handout) has been provided for understanding the difficult concept of bandwidth.

Add 15 minutes if the analogy concept is used as a teacher demonstration. Lengths of plastic tubes and a selection of small balls will be required.
The questions on the handout can be completed individually, in small teams or (for differentiation) treated as a class activity with some discussion about the generations.

This is likely to focus on what the students know about the latest 3G and 4G variations.

An important step that students may take time to understand is the analogy for bandwidth. This is presented as a series of illustrations in the handout. 

Analogy activity: 

As this is a visual demonstration of the abstract idea of bandwidth, present this as a class discussion.
If possible, visit a DIY store and buy short lengths of 22mm, 50mm and 100mm plastic pipe. 

Demonstrate the bandwidth concept using sand for text messages, dried peas for phone calls, and marbles for song downloads and tennis or cricket balls as movie downloads. This is the concrete analogy. 

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	The Mobile phone technology activity could be run as a guided class discussion.

Concentrate on the basic vocabulary associated with mobile phone technology so that the students can become informed users of technology. 

Explain these terms.
· Analogue signal – the sound is carried by the radio wave and prone to interference.
· Digital signal – the sound is turned into a digital code, this is transmitted, but needs to be decoded at the other end. Very little interference.

· Cell phone – a system of mobile phones depending on local transmitter masts to receive the signal.
· Mast – the large aerial that receives the mobile phone signal.
· SMS (Short Message Service) – the proper name for a text message.
· Video call – you can see as well as hear the person at the other end.
· GPS – global positioning system, used for satellite navigation systems.
· Download – receiving a document, song or film through the internet.
· Bandwidth – amount of data that can be carried by the system at one time, see analogy on the handout.
	
	The concrete analogy activity with lengths of plastic pipe and a selection of small balls is a good extension activity. It is described in the notes above. 

Use this either as a prompt for class discussion or as a teacher demonstration.

	
	
	

	Resources
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	· 1G, 2G, 3G, 4G handout
· Access to internet

· Additionally – if analogy is included:
· short lengths of 22mm, 50mm and 100mm plastic pipe 

· sand 

· dried peas

· marbles

· tennis or cricket balls.
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1G, 2G, 3G, 4G (Handout)


	
	
	

	Additional websites
	
	

	· Wikipedia: A good history of mobile technology can be found on this website under the entry for ‘1G’ (http://en.wikipedia.org/wiki/1g). 
· uSwitch – History of the mobile phone: https://www.uswitch.com/mobiles/guides/history-of-mobile-phones/ 


	
	
	

	Related activities (to build a full lesson)
	
	

	Starter

· ACTIVITY: Advances in communication technology (section 1 of the activity)
Main

· ACTIVITY: Advances in communication technology (section 2 of the activity)

	Extension
· ACTIVITY: Waves equation
Plenary

· Discussion of string telephones investigation and experiences with ‘losing the signal’ and ‘interference to the signal’ on mobile phones.

· Consolidate understanding of target vocabulary  

Homework

· ACTIVITY: Mobile phone technology

	
	
	


	The Engineering Context [image: image6.png]




	· The story: Communications of the future
· Communications technology being used today: Radar - Communications for safety


	
	
	


	Curriculum links 

	England: National Curriculum

Science

· KS3 1b, 2a, 33a
· KS4 1c, 2b, 3c, 4a, 4c, 7d,  

Design & Technology 

· KS3 3b, 3d

	Northern Ireland Curriculum

Science

KS3 and KS4 Developing pupils’ Knowledge, Understanding and Skills 

· Forces and energy

(Objective 2) Explore physical, chemical and biological effects on personal health

(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 2) Developing pupils as contributors to society

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

· Explore how developments in Technology and Design have changed the way we can access the media

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 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

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, Enquiry, Planning: 1, 2)

· KS3 Range (How things work: 1, 2, 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, 3, 4, 5, 6), (Making: 1, 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 D&T

AQA D&T

· 3.3.1
Edexcel D&T

· 1.2.2e, 1.15.1 
Eduqas D&T

· 2.2 Core: 2

OCR D&T
· 2.1a vii
	GCSE Engineering
AQA Engineering

· 3.6

	GCSE Science
AQA Combined Science Trilogy

· 6.6.2.4
AQA Combined Science: Synergy

· 4.1.4.3
Edexcel Combined Science

· Physics: 5.22
Eduqas Combined Science

· 2.3: 6.2c
OCR Gateway Science: Combined Science A
· P4.2g
OCR 21st Century Science: Combined Science B
· P1.1: 9
	GCSE Physics
AQA Physics
· 4.6.2.4, 4.6.1.4
Edexcel Physics
· 5.22, 4.12P, 4.16P

Eduqas Physics
· 6.2c, 5.2b
OCR Gateway Science: Physics A
· P5.2g, P5.1f, P5.1h
OCR 21st Century Science: Physics B
· P1.1: 9

· P1.4: 6, 9

	
	


	Assessment opportunities

	· Use the answers to the questions as a knowledge and understanding assessment 

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Effective participators 

· Creative thinkers




