[image: image12.jpg]IEY Faraday





[image: image13.jpg]Secondary

The Institution of .
Engineering and Technology Education

theiet.org/education

®@IETeducation f IETeducation







	Build a simple communications device

	
	
	

	Students build a communications device and develop a protocol to communicate with each other

                                                          

	Subject(s):  Science, Design & Technology
Approx time: 45 mins 
	
	Key words / Topics: 
· communication
· codes 

· digital

· analogue
· using electricity

· sound and light

	Suggested Learning Outcomes
	
	

	· Build a simple electrical circuit 

· Design a code for easy transmission of messages between 2 teams 

· Explain why global protocols are required

	Introduction
	
	

	Telemedicine is a new and fast developing field in healthcare. Even 20 years ago, the idea of a surgeon being able to operate a robot from hundreds of miles away in order to perform an operation seemed like science fiction.

Today, this is not only possible but engineers, working with scientists and doctors, are now designing robotic systems which will be able to operate on patients with no human intervention at all.

A practical session in which students work in small teams to investigate the necessity of developing standards and protocols for communication using a basic electrical circuit.

	
	
	

	Activity
	
	Teacher notes

	Arrange students into pairs or threes so that there is an even number of teams in the class.

Students that are going to build a simple communications device and develop a system which will allow them to communicate with each other. 

Give each team a copy of the Building the Communicator (Handout) and get them to assemble their circuits.

Once the circuits have been assembled and tested, each team must form a communications link with another team so that they are able to send messages back and forth between themselves. Care must be taken so that trailing leads (if using) do not constitute a trip hazard.  
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Explain to the teams that they need to develop a set of rules or “protocol” for sending messages to and fro between each other.
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  Hand out the Code Word (Worksheet)
This will be started by the questions at the bottom of the Building the Communicator (Handout) and developed further with the Code Word (Worksheet) where the task is explained in more depth.

Given the limitations of their equipment, teams will have to create a system similar to Morse code. 

Now split into Pair/Team A and Pair/Team B again. Pair/Team A get given a question and use the code they have developed to transmit the question to the other team, who then need to send a reply, also using the code.

Once a few teams have completed the task, discuss:

- What would happen if they swapped around and tried to communicate with another pair? 

If time allows teams can be swapped around and teams can each be given some Morse Code (Handout) and asked to communicate using a ‘global’ protocol. 
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 Building the Communicator (Handout) 
You may want to darken the room slightly (but still be risk-aware)

Makes it more fun

Easier to see your opposite group

Some schools will only have locktonics sets – this isn’t a problem. The teams can be physically separated within the room, rather than relying on overly long wires.

Having long wires implies telephony, whereas we want the sense of having to communicate remotely, e.g. by Morse.

The protocol can also include rules about time spacing between receiving a message and replying etc.

[In order to keep the exercise short, teams can be given the Code Word (Worksheet) to use for this. This sheet contains 22 words which can be used for answering the set questions printed on the slips.]

If any teams are particularly quick in finishing the task, Pair B can be given a second question. 

It should be obvious that communicating would be practically impossible. 

It should be obvious that they can now communicate with anyone else in the room. This illustrates the need for global protocols and standards in communication and can also be used to explain one of the reasons why remote surgery is taking longer than some people have expected to become widespread.
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  Morse Code (Handout)
Teachers should be aware that they are very good at rude messages in Morse!


	Differentiation
	
	

	Basic
	
	Extension

	Students to create a list of common words (for a given topic) and to decide on a signal for each.

Depending on the focus of the lesson use a torch instead of building the circuit. Or if lighting/eyesight is an issue introduce a signalling system using flags, gestures etc.
The teacher can make up ‘help cards’ which amplify the questions on the Building the Communicator (Handout)

	
	Discuss 

· How a communications protocol is more than just a way of enciphering or encoding a message e.g. in business, email 

· How errors in coded messages can be reduced 

(Test this theory with a more complicated message)



	
	
	

	Resources
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	Per team:
· One non-latching push to make switch 
· Connecting leads 
· One light bulb (3V approx) and holder 
· One 3V power supply (best to use cells so that bulbs do not blow)
· Supply of crocodile clips
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  Building the Communicator (Handout) 
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  Code Word (Worksheet)
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  Morse Code (Handout)

	
	
	

	Additional websites
	
	

	· Central Intelligence Agency (CIA): A code breaking game ‘Break the Code’ on the CIA’s website within their ‘Kids’ Page’ section https://www.cia.gov/kids-page/games/break-the-code/code-1.html 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: Remote Medicine / Robotic Surgery
· GAME:  Doc Bot
· ACTIVITY: What is Remote Surgery?
· ACTIVITY: Is Remote Surgery Safe?
Main (Options)

· ACTIVITY: Humans vs. Robots
· ACTIVITY: Tool Holder Design
· ACTIVITY: Tool Holder Testing
	Extension (Options)

· ACTIVITY: Communication Over Distance
· ACTIVITY: Global Surgery Challenge
· ACTIVITY: Entrepreneurial Challenge
Plenary

· QUIZ: Remote Operations 

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used
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	· The story Remote Medicine
· The story Remote Surgery


	Curriculum links

	England: National Curriculum
Science 

· KS3 2d, 35a

· GCSE digital and analogue in communications
Design & Technology

· KS3 1e, 2a, 2b
GCSE

AQA Design and Technology 

· 3.1.1, 3.1.4, 3.2.5
Edexcel Design and Technology

· 1.1.4, 1.2.2, 1.3.2, 1.6.2, 1.6.3, 5.2.1, 5.2.2, 5.2.3, 5.2.5, 5.2.6, 5.6.1, 5.6.2, 5.7.3, 5.8.1

Eduqas Design and Technology

Technical principles - Core knowledge and understanding
· 1. The impact of new and emerging technologies on: industry, enterprise, sustainability, people, culture, society, the environment, production techniques, systems
· 2. How the critical evaluation of new and emerging technologies informs design decisions; considering contemporary and potential future scenarios from different perspectives, such as ethics and the environment
· 5. How electronic systems provide functionality to products and processes, including sensors and control devices to respond to a variety of inputs, and devices to produce a range of outputs
Technical principles - In-depth knowledge and understanding
· 1. The sources, origins, physical and working properties of the material categories or the components and systems, and their ecological and social footprint
· 6. Specialist techniques and processes that can be used to shape, fabricate, construct and assemble a high quality prototype, including techniques such as wastage, addition, deforming

· and reforming, as appropriate to the materials and/or components being used

OCR Design and Technology

· 2.1a, 3.1a, 3.3a, 5.2a, 5.2b, 5.2c, 5.4a, 6.4a, 6.4b
AQA Engineering

· 3.2.5, 3.3.2, 3.3.3, 3.6

AQA Combined Science: Synergy

· 4.7.2.2, 4.7.2.4

AQA Combined Science: Trilogy

· 6.2.1.1, 6.2.1.3

Edexcel Combined Science

· 10.2, 10.10, 10.13, 10.16, 10.17

Eduqas Combined Science

7.1d, 7.1f

OCR Gateway Science Combined Science A

· P3.2

OCR Twenty First Century Science Combined Science B
· P3.1

AQA Physics

· 4.2.1.1, 4.2.1.3

Edexcel Physics

· 10.2, 10.10, 10.13, 10.16, 10.17

Eduqas Physics

· 7.1c, 7.1d, 7.1f

OCR Gateway Science Physics A
· P3.2

OCR Twenty First Century Science Physics B
· P3.2


	Northern Ireland Curriculum
Science

Developing pupils’ knowledge, Understanding and Skills

· presenting and interpreting results;

· develop creative and critical thinking in their approach to solving scientific problems;

using electricity

sound and light

Technology & Design

Developing pupils’ Knowledge, Understanding and Skills

· 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;

(Objective 1) Developing pupils as Individuals

· abide by health and safety rules when using tools, machines and equipment;

· mutual understanding
(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
Learning Outcomes

· demonstrate practical skills in the safe use of a range of tools, machines and equipment;
· show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate;
· work effectively with others

	Scotland: Curriculum for Excellence
Science

· develop the skills of scientific inquiry and investigation using practical techniques

· recognise the impact the sciences make on my life, the lives of others, the environment and on society

· recognise the role of creativity and inventiveness in the development of the sciences.

Technologies

· TCH 3-01a, TCH 3-13a, TCH 3-13b
	Wales: National Curriculum
Science

· KS3 Skills (Communications 1; Enquiry planning 5, 6; Developing 1, 2) 
· KS3 How things work 1, 3.

Design & Technology

· KS3 Skills (Making 1, 2,16, 18, 20), Range.

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Effective Participator 

· Team Worker


