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	System analysis and design

	
	
	

	What security systems’ features would deter a burglar from breaking into a home?

	Subjects: Design & Technology, Computing
Approx. time: 20 minutes
	
	Key words / Topics

· BBC micro:bit

· design brief

· analysis of needs

· design criteria
· system
· home security
· research
· features and function
· specification

	Suggested Learning Outcomes 
	
	

	· To identify and analyse the needs of the security system.
· To determine four key design criteria for the system.

	Introduction
	
	

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

Home security is increasingly important as homeowners look to ensure that their properties and possessions are protected from potential burglary. Alarm systems are being developed with increasingly complex embedded electronics and programmable components.

In this unit of learning, learners will research, program and develop a working door access and alarm system using the BBC micro:bit. 



	Purpose of this activity
In this activity, learners will look at the requirements for a good home security system from the perspective of a burglar. They will then use this information to develop a set of design criteria for the system.
This could be used as a starter activity with ‘Design a home security system’ as the main lesson activity. It is an ideal exercise for learners to develop their ability to analyse a design problem and begin planning a technical solution.


	Activity
	
	Teacher notes

	1. Design Brief

Teacher to introduce the situation and design brief to learners. Use the teacher presentation as a guide for this. Emphasise that they will be using the BBC micro:bit system, which is a programmable system, to create their solution.
Situation:
Homeowners worry about the potential for burglary. A good security system can keep their home safe from unwelcome intruders.
Brief:
Using the BBC micro:bit, create a working door access security system. The system must use sensors to detect an intruder and sound an alarm when this happens. It must also be possible for the homeowner to reset the system as needed.
2. Interview with a Reformed Burglar

Get learners to watch the video: Home safety tips from an ex-burglar. Learners should make notes of the key points in their exercise books, notepaper or on the ‘Analysis of Needs’ handout contained in the teacher presentation and available as a PDF.
They should focus on what the former burglar says about what does or does not concern them when they invade a property, or decide whether or not to do so.
3. Analysis of Needs of the System
From the notes that they have gathered, learners should make a list of what features of a security system would be important to put off burglars, and ones that are less of a worry to them.
They should focus on technical aspects i.e. how the system should function, what inputs and outputs could be used, what the system could be programmed to do etc.
4. Design Criteria
Learners should begin thinking about the design criteria that the home security system should meet. They should aim to come up with at least four key things that the system should include. Again, this should focus on the technical aspects of the system such as inputs, outputs, features that would need to be programmed into the system etc. 
	
	The IET TV video – Using the BBC micro:bit for Home Security https://tv.theiet.org/Index.html?videoid=7302 can be shown as an introduction or starter for activities in this unit of work.
This activity can be attempted by learners as individuals, in pairs or in small groups. 
Some learners may find note-taking from the video more difficult than others, so a handout has been provided to add more structure to the activity as needed.

Emphasise that learners should be focussing on how the security system would need to work to deter burglars. What are the technical considerations? How does the actual system need to function in order to deter burglars? What does that mean in terms of its effect on the potential design criteria?

When learners begin thinking about what the design criteria should be for their system, refer them back to the brief and requirements for that, in addition to what has been identified from the video. 



	Differentiation
	
	

	Basic
	
	Extension

	Learners should be able to make a basic list of what features of security systems worry burglars and what do not. From this they should be able to write down four simple things that should be included in the security system. This can then be developed further as required.
The PDF ‘Analysis of Needs’ handout can be printed and given to learners to help them. More able learners could be paired with less able if doing as a group or paired activity.
	
	Learners could develop their initial design criteria into a formal detailed design specification, making use of ACCESS FM to help them.
· Aesthetics – appeal to human senses

· Cost – cost of the product to make and to buy

· Customer – the target market/intended user
· Environment – effect on the environment/sustainability
· Size – dimensions of the product in mm
· Safety – safety of the product for the consumer
· Function – how it works/what it does
· Materials – materials and components used to make it

	
	
	

	Resources
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	· Projector/Whiteboard

· Internet access (for teacher to show YouTube video)
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 System analysis and design presentation
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 System analysis and design handout

	
	
	

	Additional websites
	
	

	The following websites can be used for providing wider context to the activity and supporting its delivery to learners.
· IET TV – Home Security: 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=7302 
· YouTube Video – Home safety tips from an ex-burglar: Video produced by Anglian Home Improvements that presents an analysis of how a burglar might scan a house in search of security flaws. https://www.youtube.com/watch?v=wHdNo8F7RwQ 
· YouTube Video – Inside One of the World’s Safest Mansions: A video showing a house that uses cutting edge mobile technology to ensure that the property is almost impossible to breach. https://www.youtube.com/watch?v=PjpYHoSWAYY


	Related activities (to build a full lesson)
	
	

	Starters
· ACTIVITY: System analysis and design
· IET TV VIDEO – Using the BBC micro:bit for Home Security https://tv.theiet.org/Index.html?videoid=7302 
Main

· ACTIVITY: Design a home security system
	Plenary

· ACTIVITY: Modifying the security system

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

	
	
	


	The Engineering Context [image: image6.png]




	Home security 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 1a, 1c, 4c, 4d
Computing
· 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.
· KS3 Objective 1: Respond to a personal design challenge in relation to their own lifestyle.
· KS3 Objective 2: Explore technical inventions and designs that have met a social need cost-effectively.

Learning Outcomes:

· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate.



	Scotland: Curriculum for Excellence
Technologies
· TCH 3-01a, TCH 3-03a, TCH 3-14a 
	Wales: National Curriculum
Design and Technology

· KS3 Skills: Designing 1, 2, 5
· KS3 Skills: Systems and Controls 21

	GCSE D&T

AQA D&T

· 3.1.4, 3.3.1
Edexcel D&T

· 1.2.2, 1.6, 1.7, 5.1
Eduqas D&T

· 2.1 Core: 5, 6
· 2.1 Systems: 1

· 2.2 Core: 1, 2, 4
OCR D&T

· 1.1, 6.4
	GCSE Engineering

AQA Engineering

· 3.3.2, 3.3.3, 3.5

	
	


	Assessment opportunities

	Regular questioning throughout activity and formal written assessment of finished notes and identified design criteria.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinker

· Independent enquirer

· Team worker (if done as a team activity)

· Self manager

· Effective participator
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