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	Design the casing for your flood warning system

	
	
	

	Draw and annotate casing that meets a design brief and design criteria



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

· BBC micro:bit

· casing
· fitting
· design brief

· design criteria

	Suggested Learning Outcomes 
	
	

	· To design a suitable casing for the flood warning system.
· To understand how PCBs and power supplies are securely fitted to a casing. 
· To annotate and explain design ideas using technical language.

	Introduction
	
	

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

Flooding is becoming increasingly common in parts of the United Kingdom and causes a lot of damage to peoples’ homes. The sooner a potential flood can be detected, the more time homeowners have to prepare and to save their property.
In this unit of learning, learners will identify the design problems presented by flooding. They will then develop a working flood warning system using the BBC micro:bit. 



	Purpose of this activity
In this activity, learners will design a suitable casing for their BBC micro:bit flood warning system.
This could be used as an extension activity with ‘Create a Flood Warning System’ as the main activity. It is an ideal exercise for learners to link electronic system design to product design and demonstrate their understanding of fitting techniques.


	Activity 
	
	Teacher notes

	1. Design brief
Recap the original design brief and discuss how this will now be extended to design a suitable casing for the flood warning system that has been developed.
Discuss the reasons for casing an electronic system – e.g. protection of the system inside, providing aesthetic appeal etc.

2. Casing design criteria
Introduce the design criteria for the casing:

· The case must protect the BBC micro:bit circuitry from water.

· The batteries must be inside the case. 

· It must be possible to open the case to change the batteries. 

· The case must have no sharp edges.

· The case should be made of recyclable material.
Learners must think about materials and manufacturing techniques that would enable the circuitry inside to be kept safe from water. They may need to be given examples of ways in which a PCB and battery can be kept secure within the case, such as using small screws, glue gun or sticky pads. Discuss why this secure fitting is important. What could happen to the circuitry over time if it was left loose?

3. Producing the design and annotations
Learners produce their design for the casing. They can use the handout provided or draw on A3 paper if the teacher prefers. They should aim to meet as many of the design criteria as possible. Refer back to these throughout the activity.
When annotating designs, learners should aim to use technical language where appropriate and explain the decisions that they have made in their design work. What have they done and why have they done it? Where will inputs and outputs be placed? What materials have been used? How would it be constructed?
	
	The IET TV video – Flood Warning System https://tv.theiet.org/Index.html?videoid=7297 can be shown as an introduction or starter for activities in this unit of work.

This activity should be attempted by learners as individuals. Teachers can assess their responses to check understanding of technical language and basic product designing skills. 
The teacher may wish to show examples of how PCBs and power supplies are fitted to a case in commercial products.

Learners should aim to draw both the outside and the inside of the product. They can use any drawing techniques that they have been taught or the teacher can use this as an opportunity to practice a recently taught technique.
It would be helpful to have examples of designs drawn previously that have been well annotated. Learners may also need help with using technical vocabulary. A glossary or dictionary of key words could be handed out to help them with this.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Lower ability learners should be able to create a simple design that meets some of the design criteria, but may not be realistic in terms of implementation. In this instance some technical language should be used but may be lacking in depth. 

To assist learners when annotating a glossary or dictionary of key technical words would be useful to assist learners.

	
	More able learners should be able to produce a creative solution that fully meets the needs of the design criteria. They should use technical language confidently and effectively.
Learners could use 3D CAD software to draw a 3D model of their casing idea. If time and resources allow this could then be outputted to a 3D printer.

	
	
	

	Resources
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	· Projector/Whiteboard

· Standard drawing equipment (pencils, rulers etc)
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 Case Design and Fitting presentation
[image: image5.png]


 Casing handout

	
	
	

	Additional websites
	
	

	The following websites can be used for additional technical information and detail about systems and block systems diagrams.
· IET TV – Flood Warning System: 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=7297 
· YouTube – Designing a Casing: Video showing how a casing for an electronic product can be designed using SketchUp 8 software. https://www.youtube.com/watch?v=aK8deK2-2Tg 

· Technology Learner – Design Ideas: Guide to creating design ideas and annotating them effectively. http://www.technologylearner.com/designpro/ideas1.htm 
· YouTube Video – Thames Flood Barrier: A case study describing the features and function of the Thames Water Barrier, designed to protect London from the possible effects of flooding of the River Thames. https://www.youtube.com/watch?v=Dvg2asACsG0  

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters

· ACTIVITY: Social effects of Flooding

· IET TV VIDEO – Flood Warning System https://tv.theiet.org/Index.html?videoid=7297 
Main

· ACTIVITY: Create a Flood Warning System
	Plenary

· ACTIVITY: Design the casing for your flood warning system
· Opportunities within activity for presentations, peer/self assessment
· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context [image: image6.png]




	This 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 1b, 1e, 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.
· KS3 Objective 2: Design cost effective and appropriate solutions to meet the specific needs of diverse local and global groups.
Learning Outcomes:

· Demonstrate creativity and initiative when developing ideas and following them through.

	Scotland: Curriculum for Excellence
Technologies
· TCH 3-01a, TCH 3-03a, TCH 3-04a
	Wales: National Curriculum
Design and Technology

· KS3 Skills: Designing 1, 3, 6
· KS3 Skills: Systems and Controls 21

	GCSE D&T

AQA D&T
· 3.1.4, 3.3.4, 3.3.5, 3.3.7
Edexcel D&T
· 1.7, 1.17, 5.1.1
Eduqas D&T

· 2.1 Core: 6

· 2.1 Systems: 3
· 2.2 Core: 5, 8
OCR D&T
· 1.2, 4.1, 6.4c
	GCSE Engineering

AQA Engineering

· 3.3.3, 3.6

	
	


	Assessment opportunities

	Regular questioning throughout the activity and formal marking of designs produced and accompanying annotations. Assessment of technical knowledge used in annotations.


	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinker

· Independent enquirer

· Self manager

· Effective participator
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