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	Programmable systems

	
	
	

	How much do you know about programmable systems?

	Subjects: Design & Technology, Computing
Approx. time: 10 minutes 
	
	Key words / Topics

· BBC micro:bit

· control systems

· input, process, output

· programmable systems

	Suggested Learning Outcomes 
	
	

	· To know a range of key facts about programmable systems.
· To describe what programmable systems are and their main features.

	Introduction
	
	

	This is one of a series of resources to support the use of the BBC micro:bit in Design and Technology lessons. 

It is very important that food is prepared or cooked to the correct temperature. Too cold and it could cause food poisoning, too hot and it could burn. A temperature probe can be used to check that the temperature of food is at the right level.
In this unit of learning, learners will use the BBC micro:bit to develop a prototype for a food temperature probe that will warn people when their food is too cold.


	Purpose of this activity
In this activity, learners will recall and extend their understanding of programmable systems.
This could be used as a starter activity with ‘Design a food temperature probe’ as the main activity. It is an ideal exercise for learners to both demonstrate and develop their knowledge of programmable systems and share with their peers.


	Activity 
	
	Teacher notes

	1. Introducing the activity
Introduce the activity. Learners will begin by working as individuals but will get into pairs later. The activity will focus around the topic of programmable systems.
2. Programmable systems – 1, 3, 7
State to students that they will be demonstrating their existing knowledge of programmable systems. They will also be developing their knowledge further by working with other learners in the class.
1. Ask learners to write down one fact that they already know about programmable systems.
2. Once they have done this put them into pairs.

3. Ask each pair to increase their list to 3 facts about the topic.

4. Join up the pairs into groups of four.

5. Ask each group of four to increase their list to seven facts about the topic.
All responses should be wrttien down in the learners’ exercise books or folders.
3. Feedback to class

Each group to four to feedback their facts to the class. 

Teacher to lead a discussion about what has been learnt – what new knowledge has been discovered? How will this help with developing our own programmable system using the BBC micro:bit?
	
	The IET TV video – Monitoring Temperature https://tv.theiet.org/?videoid=7821  can be shown as an introduction or starter for activities in this unit of work.

This activity can be used to encourage learners to recall information about the topic and to encourage learners to discuss their ideas to demonstrate deeper knowledge.
It encourages learners to work together to develop their knowledge, both on pairs and in a larger group.

Facts may include that a programmable system is programmed via a set of instructions to perform different functions, or reference may be made to input, process, output devices etc. Reference could also be made to specific programming languages, systems or platforms.

Encourage learners to write down responses in their exercise books or folders for future reference during the unit of work.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	A CLOZE-type worksheet listing potential considerations could be provided to give greater scaffolding. 

Examples of programmable systems could be provided to add context and provide a starting point for discussion. 
	
	Learners could expand on their responses by picking their three most important facts and writing a paragraph to further explain each one For example, if one fact is ‘they must be programmed with a set of instructions to perform a certain function’ then the further explanation could give examples of specific programming languages and/or platforms that could be used.

	
	
	

	Resources
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	· Projector/Whiteboard

· Paper/exercise books/learner folders
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 1, 3, 7 presentation

	
	
	

	Additional websites
	
	

	The following websites can be used for additional technical information and support for the activity.
· IET TV – Monitoring Temperature: Supporting IET TV video - ideal for use as part of a starter or introductory activity to support this resource. https://tv.theiet.org/?videoid=7821 
· Food Safety – Temperatures: Information about safe minimum cooking temperatures and rest times for food. http://www.foodsafety.gov/keep/charts/mintemp.html 
· Eatright - Food Temperatures: Full list of cooking temperatures for different foods. http://www.eatright.org/resource/homefoodsafety/four-steps/cook/complete-list-of-cooking-temperatures 


	
	
	

	Related activities (to build a full lesson)
	
	

	Starters
ACTIVITY: Programmable systems 
Main

· ACTIVITY: Design a food temperature probe
	Plenary

· ACTIVITY: Product Integration
· Opportunities within activity for presentations, peer/self assessment
· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context [image: image5.png]




	Temperature monitoring is an ideal topic for teaching about programmable components and embedded intelligence in products. These are key parts of the 2014 programme of study for Design and Technology at key stage 3. 

It is also an ideal vehicle for using the BBC micro:bit in the classroom and developing the programming skills of learners.


	
	
	


	Curriculum links 

	England: National Curriculum
Design & Technology 

· KS3 4c, 4d
Computing

KS3 Pupils should be taught to:
· design, use and evaluate computational abstractions that model the state and behaviour of real-world problems and physical systems
· undertake creative projects that involve selecting, using, and combining multiple applications, preferably across a range of devices, to achieve challenging goals, including collecting and analysing data and meeting the needs of known users
	Northern Ireland: Curriculum
Technology & Design

· KS3 Knowledge 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.
Learning Outcomes:

· Show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate.


	Scotland: Curriculum for Excellence
Technologies
· TCH 3-01a, TCH 3-13a 
	Wales: National Curriculum
Design and Technology

· KS3 Skills: Systems and Controls 16, 21


	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

	Written responses can be formally marked by the teacher. Learners can peer assess each other’s work. Regular teacher questioning throughout the activity.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Team worker
· Independent enquirer

· Self manager

· Effective participator
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