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	Inform and Entertain Me

	New Tech vs Old Tech

	
	
	

	Compare developments in communications technology 

	Subjects:  Science, Design & Technology
Approx. time: 45 minutes 


	
	Key words / Topics:
· Properties of waves and electromagnetic radiation

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

	
	
	

	Stay safe  

Whether you are a scientist researching a new medicine or an engineer solving climate change, safety always comes first. An adult must always be around and supervising when doing this activity. You are responsible for:

•
ensuring that any equipment used for this activity is in good working condition

•
behaving sensibly and following any safety instructions so as not to hurt or injure yourself or others 

Please note that in the absence of any negligence or other breach of duty by us, this activity is carried out at your own risk. It is important to take extra care at the stages marked with this symbol: ⚠

	Suggested Learning Outcomes 
	
	

	· Know where microwaves are in the electromagnetic spectrum

· Understand how an electromagnetic wave can be used to carry a signal

· Know how communications systems network

	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. 

Technology has advanced hugely in the past few years, in this activity students will experience first-hand this advancement through making a model of a five pointer telegraph to investigate cell phone networks. 

Microwaves are a much better medium to carry messages than previous technology, like a telegraph. The microwaves need to be modulated to carry a sound or digital signal. Microwaves are a form of electromagnetic radiation. 

	Purpose of this activity

Old technology and new technology are compared (railway five-pointer telegraph vs. the SMS message). This gives the students first-hand experience of how significant the advances in technology have been.

The nature of microwaves is introduced, and students learn about their part in a cell phone system.

	
	
	

	Activity  
	
	Teacher notes

	1. Split the class into small groups and distribute the Five Pointer Telegraph handout to students. This handout can be used as a guide for students to make a ‘five-pointer telegraph’, as used on the railways in 1837. They can investigate the limits of this device in sending messages quickly.
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 Five Pointer Telegraph (Presentation)
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 Five Pointer Telegraph (Handout)

The Five Pointer Telegraph handout includes a drawing of the grid to make a simple model of one.

Ask students to write a simple message of ten to twelve words and see how long it takes them to pass the message to a fellow student using the ‘five-pointer’ model.

Students should write a short paragraph comparing the ‘five-pointer’ telegraph and the SMS text message.
	
	20 minutes

Make a five-pointer display out of a 20cm square of thick card cut from an A4 sheet.

Use the rest of the sheet to make the five double-ended pointers.

Allow advanced students to use a bradawl or hole-punch to make five holes in the diagonal of the square (at 2cm, 8cm, 14cm, 20cm and 26cm from the corner). Make holes in the middle of the double-ended pointers. Use brass paper fasteners to hold the pointers in place. 

Provide a ready-punched card for other students.

	2. Distribute the Cell Phone Network and 
Cell Phone handouts to students.
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 Cell Phone Network (Handout)
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 Cell Phone (Handout)

The Cell Phone Network handout is a diagram to help the students understand the connections that are made when mobile phone calls are made to another handset or a land line telephone. 

Ensure that the students understand that there are several connections made in this process between pieces of hardware carrying the signal in different ways.

Once this has been discussed, there are some structured questions on the Cell Phone handout.
	
	25 minutes

Student can work individually or in pairs. 

The handout is intended to let the students answer the questions:
· How do mobile phones send a signal?

· Why are they called cell phones?

· Are they a significant benefit to people?


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	In the five-pointer telegraph activity, a pre-punched card could be provided to make this task easier.
In the cell phone activity, the students could be supported by the use of word lists, literacy prompts and writing frames. 
	
	The five-pointer telegraph activity could be run as a competitive activity, where students have to communicate a provided message to their team whilst working in silence.



	
	
	

	Resources
	
	Required files                              [image: image5.png]
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	· 20cm square of thick card cut from an A4 sheet

· Bradawl or hole-punch
· Brass paper fasteners
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 Five Pointer Telegraph (Presentation)
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 Five Pointer Telegraph (Handout)
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 Cell Phone (Handout)
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 Cell Phone Network (Handout)


	
	
	

	Additional websites
	
	

	· Science Museum (http://www.sciencemuseum.org.uk): Images and information about the Cooke and Wheatstone five-needle telegraph can be found here on the Science Museum website by searching for “Cooke and Wheatstone five-needle telegraph” within their search tool.
· You Tube (http://www.youtube.com): Video called “Needle Telegraph” uploaded by salfordphones gives an overview about the invention and mechanics of the Cooke and Wheatstone 5 needle telegraph.
· Sam Hallas’ Web Site (http://www.samhallas.co.uk): A brief and simple overview of telegraphy can be found within the ‘Telecomms Pages’ section ‘A Short History of Telegraphy, Part 1, Beginnings’ by Alan G. Hobbs (G8GOJ) and Sam Hallas (G8EXV).

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters 
· Recap what the students 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: image12.png]




	· The story: Engineering entertainment
· Communications technology being used today: Radar - Communications for safety


	
	
	


	Curriculum links 

	England: National Curriculum

Science

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

Design & Technology 

· KS3 2a, 3a, 3d

	Northern Ireland Curriculum

KS3/KS4 Science

Developing Pupils’ Knowledge, Understanding and Skills 

· Forces and energy

(Objective 2) Developing pupils as Contributors to Society

· Citizenship

(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

· 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 D&T

AQA D&T

· 3.1.1
Edexcel D&T

· 1.2.2e
Eduqas D&T

· 2.1 Core: 1
OCR D&T

· 3.1a ii
	GCSE Engineering

AQA Engineering

· 3.5

	GCSE Science
AQA Combined Science Trilogy

· 6.6.2.1, 6.6.2.4
AQA Combined Science: Synergy

· 4.1.4.3
Edexcel Combined Science

· Physics: 5.10, 5.21a, 5.22b
Eduqas Combined Science

· 2.3: 6.1c, 6.2c
OCR Gateway Science: Combined Science A

· P4.2d, g
OCR 21st Century Science: Combined Science B

· P1.1: 1, 9
	GCSE Physics
AQA Physics
· 4.6.2.1, 4.6.2.4
Edexcel Physics
· 5.10, 5.21a, 5.22b
Eduqas Physics
· 6.1c, 6.2c
OCR Gateway Science: Physics A
· P5.2d, g
OCR 21st Century Science: Physics B

· P1.1: 1, 9

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Self-managers

· Team workers 


