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	What am I? Inputs and outputs

	
	
	

	Guess the device from a series of clues



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

· BBC micro:bit

· input, output

· LED
· Resistor
· PIR sensor
· Programmable system

	Suggested Learning Outcomes 
	
	

	· To understand definitions of basic input and output devices
· To understand components used in the automatic home lighting system.

	Introduction
	
	

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

People are always looking for ways to save energy. It is estimated that the average UK homeowner could save up to £240 a year alone on the cost of lighting their home.
In this unit of learning, learners will use the BBC micro:bit to develop a prototype for an LED based automatic home lighting system, designed to save energy. 



	Purpose of this activity
In this activity, learners will extend their understanding of input and output devices used in the system and consolidate their learning.
This could be used as a starter activity with ‘Design an automatic lighting system’ as the main activity. It is an ideal exercise for learners to develop their knowledge of components and both test themselves and 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. 
2. Clues

Give learners a series of clues as to what an input, process or output device might be.
For example:

1. I produce light when current flows between my anode and cathode leads.
2. I control the flow of current in a circuit.
3. My initials are PIR.
4. I turn a real world signal, such as light, sound or movement, into an electronic signal.
5. I can add ‘intelligence’ to a product.
Ask learners to write down what they think each device is.

Once completed, ask learners to get into pairs and to peer assess each other’s’ responses. 

3. Developing own clues

In pairs, ask learners to come up with 5 clues of their own. Learners should try to demonstrate their technical knowledge and use appropriate technical language.

Once completed each pair should team up with another pair and use the clues that they have written to test each other’s knowledge further.
They should keep a record of all of their clues and responses in their exercise books or folders.
	
	The IET TV video – Saving Lighting Energy https://tv.theiet.org/Index.html?videoid=7299  can be shown as an introduction or starter for activities in this unit of work.

This activity is useful for helping learners to recall information from previous activities in the unit and develop their understanding further. 
It can be used to encourage learners to recognise the key features of components and technologies that they have used in the unit of work.
The teacher can get learners to do the first part of this activity as individuals, or they may wish to put them into pairs at the beginning. In this variant, team discussion is allowed before learners write down their answer.
Answers for sample clues:

1. Light emitting diode (LED)
2. Resistor
3. Passive infrared sensor
4. Input device
5. Programmable system or named programmable device, such as BBC micro:bit or microcontroller.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	All learners should be able to answer each clue correctly, possibly with some help from a partner or with prompting from the teacher if unsure. 

When pairing up to create their own clues, low ability learners could be paired with higher ability learners as support.
	
	Learners could be placed into pairs and create their own clues based on what they have learnt in the unit of work.
Pairs could then get together and test their clues against each other, recording how many each pair manages to get correct.

When developing their own clues, learners should practice their use of technical language and demonstrate their full knowledge of programmable systems.

	
	
	

	Resources
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	· Projector/Whiteboard

· Paper/exercise books/learner folders
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 What am I? presentation

	
	
	

	Additional websites
	
	

	The following websites can be used for additional technical information and support for the activity.
· IET TV – Saving Lighting Energy: Supporting IET TV video - ideal for use as part of a starter or introductory activity to support this resource. https://tv.theiet.org/Index.html?videoid=7299   

· Electronics Club – Other Components: Website containing technical information about a range of components that are used as input and output devices (scroll to bottom of page). http://electronicsclub.info/other.htm 
· Wikipedia – PIR sensor: Page describing PIR sensors, what they are and how they work. https://en.wikipedia.org/wiki/Passive_infrared_sensor 
· Instructables – LEDs and Resistors: Technical information on LEDs and protective resistors, including how to select the correct values. http://www.instructables.com/id/Choosing-The-Resistor-To-Use-With-LEDs 
· GCSE Bitesize – Systems Diagrams: Useful revision notes and video explaining systems and systems block diagrams. https://www.bbc.co.uk/bitesize/guides/zh8ck2p/revision/1 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters
· ACTIVITY: What am I? Inputs and outputs
· IET TV VIDEO – Saving Lighting Energy https://tv.theiet.org/Index.html?videoid=7299 
Main

· ACTIVITY: Design an automatic lighting system
	Plenary

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

	
	
	


	The Engineering Context [image: image5.png]




	Sustainable lighting 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
	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

	GCSE D&T

AQA D&T

· 3.1.4, 3.3.4
Edexcel D&T

· 1.6, 1.16.1c, 1.6, 1.7, 1.16.1c, 5.2.1, 5.2.2, 5.2.3
Eduqas D&T

· 2.1 Core: 5, 6
· 2.1 Systems: 1

OCR D&T

· 4.2a ii, 6.4
	GCSE Engineering

AQA Engineering

· 3.3.2, 3.3.3

	
	


	Assessment opportunities

	This can be used as an assessment activity to check knowledge gained during the unit. Written responses can be formally marked by the teacher. Learners can peer assess each other’s work.


	
	
	

	Personal, learning & thinking skills (PLTS)

	· Team worker
· Independent enquirer

· Self manager

· Effective participator


[image: image10.jpg]BEE ¢ ) micro:bit





