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	Applications of programmable systems


	
	
	

	Research a programmable system from the past



	Subject(s):  Design & Technology, Engineering
Approx time: 100-120 mins
	
	Key words / Topics:
· Programmable systems

· Computer

· Electronics

· Materials



	
	
	

	Suggested Learning Outcomes 
	
	

	· To use the internet to research a programmable system
· To place inventions correctly on a timeline

· To use information about developments in electronics, computing and materials to explain patterns in the development of programmable systems



	Introduction
	
	

	Modern society depends on programmable systems, from industrial robots to smartphones. 
The systems of today are only possible because of past inventions. In this activity students use a timeline to learn about the development of programmable systems. 

	Purpose of this activity

In this activity students work in teams to research details about one programmable system from the past. They then present their findings and work as a class to build up a timeline. Students can then work independently using this timeline, plus other key inventions, to describe and explain patterns in the development of programmable systems.

	
	
	

	Activity
	
	Teacher notes

	Divide the class up into teams of 2-3 students. You will need a maximum of 12 teams so all of the systems are researched.

Provide each team with the name of a programmable system, cut out from the handout Examples of programmable systems. Each student will also need a copy of the handout Programmable systems research sheet. 
Teams research the programmable component and fill in the first page of the handout. They add into the supplied spaces:

· When it was invented

· Who invented it

· Its function
· What innovations led to this development
· What is replaced
If possible, they should also print out a large image of the invention for the display.  (20-30 minutes)
One volunteer from each team should stand at the front of the room in a row and present the image of their invention and state it's name and function (but not when it was invented). After each presentation, the rest of the class should then decide where each student and their invention should stand to create a timeline.
The finished handouts should then be placed in the correct order for the class to refer to during the next part of the activity (e.g. this could be an activity wall). Any differences between the classes suggested timeline and the actual timeline should be explained (20-30 minutes)
Each student should then work alone to complete part 2 of the handout Programmable systems research sheet. They use the class timeline to compile their own version of a timeline with other key events added. They then answer a series of questions designed to get them thinking about how these other events and inventions helped with the development of programmable systems. (40-60 minutes)
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 Examples of programmable systems
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 Programmable systems research sheet

	
	You may need to recap what is meant by a programmable system. A system is a collection of parts that will produce a specified output. For most systems, this output can only be varied by changing one or more of the physical parts of the system – e.g. physically adjusting or replacing a process block. In a programmable system, the output can be varied without changing the physical parts – just by adapting the instructions that operate the process block.

The correct years are:

1620: Drebbel's temperature regulator for a furnace

1801: Jacquard's automated loom using punched cards

1954: Devol's programmable robot 'arm'

1961: UNIMATE - an industrial robot

1968: UNISURF, a CAD/CAM system

1970: Shakey, a mobile robot

1970: Lunokhod 1, a rover sent to explore the Moon

1981: The Shuttle Remote Manipulator System (SMRS or Canadarm)

2002: The robotic vacuum cleaner - Roomba

2003: Centibots, teams of autonomous robots

2005: HUBO, a mobile robot

2007: SIRI, the digital personal assistant
Teams will need access to the internet to carry out the research. If possible, put the handout on the school's shared system so teams can access them through their computer. They can type their answers into the handout directly or print out the sheet and write on them.
The timeline is supplied on page 3 of the handout. It starts at 1800 to allow plenty of space for inventions in later years. Students can decide how to mark on the inventions and also the invention from 1620. You may wish to enlarge this to A3 size.

An alternative is to ask students to use the website Timetoast to create an online timeline which they can share with you and each other.



	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Students could answer question 1 on part 2 of the handout only. 
One (or more) of the timeline entries could be provided to demonstrate the requirements. 
	
	Students could research and identify other programmable systems to add to their timeline.

For the individual system they are researching, students could identify the key factors underlying its development – e.g. market pull or technological push, development of smaller components etc. and /or the alternatives that the programmable system replaced.
Students could use their answers to the questions on part 2 of the handout plus their own knowledge to write an extended answer to the question: How and why have programmable systems developed over time? 



	
	
	

	Resources
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	You will need to cut the cards out of the handout Examples of programmable systems before the start of the lesson.

Computers with internet access and printer.
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	Additional websites
	
	

	· Timeline of SRI innovations in computing and digital technology:  http://www.sri.com/work/timeline-innovation/landing-computing-digital.php?timeline=computing-digital  An interactive timeline which highlights many important inventions.
· Timetoast: http://www.timetoast.com/ This website allows students to create timelines which they can share online.

	
	
	

	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: image8.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 1a, 3a, 3b, 3d, 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.
· Explore how developments in Technology and Design have changed the way we can access the media.

	Scotland: Curriculum for Excellence
Technologies

TCH 3-01a, TCH 4-01a, TCH 4-03b, TCH 3-04a
	Wales: National Curriculum 

Design & Technology

· Range: reflecting on the work of designers, inventors, architects and chefs, including those from Wales

· KS3 Skills Systems and controls (16, 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

	· Feedback from peers following the presentations.

· Teacher assessment of the student's completion of the handout Programmable systems research sheet.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirers
· Creative thinkers

· Team workers

· Effective participators




