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	The first programmable system


	
	
	

	Recognise programmable systems

	Subject(s):  Design & Technology, Engineering
Approx time: 15 mins
	
	Key words / Topics: 

· Programmable systems
· Input

· Processes

· Output

· Feedback


	
	
	

	Suggested Learning Outcomes 
	
	

	· To be able to recognise programmable systems
· To identify the input, process and output of an unfamiliar programmable system


	Introduction
	
	

	Programmable systems are by no means a modern invention. In fact, many regard the first to be Ktesibios's water clock, which was invented approximately 2250 years ago. In this activity, students apply what they know to state inputs, processes and outputs of unfamiliar programmable systems.

	Purpose of this activity

This activity checks understanding of what a programmable system is. It asks students to apply what they have already learnt about programmable systems.

	
	
	

	Activity
	
	Teacher notes

	Show the class slide 1 of Programmable systems. This contains an image of a robot arm used for an industrial application. Remind students that in a system there is an input, process and output. Ask them to suggest what these would be in this system and then click to reveal the answers. 

Now, ask them why this is a programmable system. Reveal the answer by showing slide 3.

Ask the class when they think the first programmable systems were used. 
Introduce them to the clepsydra by showing them slide 4. This was a water clock invented by the ancient Greek inventor Ktesibios around 2250 years ago. There is a quick animation which shows how it works on the slide. More details can be seen by viewing the weblinks given below. Tell them this is regarded as one of the first programmable systems. 
Ask them to discuss in pairs: what is the input, process, output? Click to reveal the answers.

Explain in more detail how it worked and have a class discussion on why it is classed as a programmable system. Display slide 5 which reveals the answer. (fifteen minutes)
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 Presentation the first programmable system

	
	You may need to recap the difference between a 'non-programmable' and programmable system:

· A ‘non-programmable’ system produces a single defined output or series of outputs. Even if there is a feedback loop, it is designed to achieve that single quantitative output value. The outputs can only be changed by physically changing one of the process blocks.

· A programmable system produces an output that can be modified without changing the physical components that make up the system – just by changing the instructions that operate within the process block.
Students will probably assume all programmable systems contain electronics and therefore must be a modern invention. 

The clepsydra remained the most accurate clock until the invention of the pendulum in 1656.
This water clock was the first to automatically adjust to keep accuracy with the changing day length. It did this by the incorporation of gears.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Provide students with the descriptions of the input, process and output for each example. Ask them to put them into the correct boxes on the flow diagrams. 
	
	Discuss feedback mechanisms. For example, some industrial robot arms have sensors which will detect a human in the vicinity and stop working if they are in the way. Challenge students to modify the systems diagram on slide 1 to show this.
Ask students to come up with ways of modifying the water clock to make it more useful e.g. as an alarm clock, a way of automatically opening curtains in the morning etc.

	
	
	

	Resources
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	A projector or interactive whiteboard
You may wish to print out copies of the diagram of the water clock from slide 3 to give to students so they can see it more clearly.
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	Additional websites
	
	

	A list of websites with interesting and useful background information for teachers, and for use with students:
· Video of Ktesibios's water clock http://www.youtube.com/watch?v=G_0sGGm3abs This short animation shows the water clock in action.
· Ancient mechanical clocks http://www.youtube.com/watch?v=kEsc4F4kICE This video outlines the development of water clocks by ancient civilisations. Ktesibios's water clock can be seen from 7:00 minutes onwards.

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 
· FILM: Applications of programmable systems 
· ACTIVITY: The first programmable system 
Main (Options)

· ACTIVITY:  Applications of programmable systems


	Extension (Options)

· ACTIVITY: Programmable systems of the future
Plenary

· Opportunities within activity for presentations, peer/self-assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image6.png]




	· The story Applications of programmable systems


	
	
	


	Curriculum links [example of layout, font details in section for English National Curriculum]

	England: National Curriculum
Design & Technology 

· KS3 3a, 3d, 4b, 4c, 4d

	Northern Ireland Curriculum
Technology & Design

Developing pupils’ knowledge, understanding and skills

· control – incorporate control systems, such as mechanical, electronic or computer-based, in products and understand how these can be employed to achieve desired effects.
(Objective 2) Developing pupils as Contributors to Society

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

	Scotland: Curriculum for Excellence
Technologies

· TCH 3-01a
	Wales: National Curriculum 

Design & Technology

· KS3 Skills (Systems and controls 19)

	GCSE D&T

AQA D&T

· 3.1.4

Edexcel D&T

· 1.7, 5.2.2h/i

Eduqas D&T

· 2.1 Core: 6

· 2.1 Systems: 1

OCR D&T

· 6.4c
	GCSE Engineering

AQA Engineering

· 3.3.3

	
	


	Assessment opportunities

	· Opportunities for assessing students understanding will arise during the paired and class discussions. Question individual students to check knowledge.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinkers

· Effective participators




