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	Flood prevention strategies

	
	
	

	Could programmable systems be used to help people detect flooding earlier?



	Subjects: Design & Technology, PSHE
Approx. time: 10 - 15 minutes
	
	Key words / Topics

· BBC micro:bit

· social and environmental issues
· identifying problems
· solutions to problems
· application of programmable systems

	Suggested Learning Outcomes 
	
	

	· To analyse and identify a design problem.
· To be able to discuss social and environmental issues in design and technology.
· To identify ways that programmable systems can solve real life design problems.

	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 discuss the effects of flooding on peoples’ lives and how programmable systems can be used to solve some of the problems faced by them.
This could be used as a starter activity with ‘Create a flood warning system’ as the main lesson activity. It could also be used as a standalone discussion task when looking at how design and technology can help to solve problems presented by the natural environment.


	Activity 
	
	Teacher notes

	1. Images of flooding

Show the images of flooding to the class. Each one shows a different effect that flooding can have (the scale of widespread flooding, effects on homes and businesses and effects on agriculture). Whilst showing the images ask learners to think about the effects that they are seeing and the damage that flooding can cause.

2. Flooding news video

Play the video UK Floods: a Boat to the Heart of the Crisis. This is a news report showing the effects of flooding on people in Berkshire, England. It shows the damage caused to peoples’ homes and businesses during extreme flooding in 2014. It also shows the difficulties that the authorities had in warning people and dealing with the problems created by it.
3. Discussion

Lead a whole class discussion or split the class into small groups to discuss what they have seen. 
Ask learners to think and discuss about the following key questions:

· What are the effects of flooding on peoples’ lives, businesses etc?
· How would earlier warnings help people affected by flooding?
· How could programmable systems be used to help people detect flooding earlier?
If done as a small group activity, ask learners to write down their responses as a group and feedback to the class.

Learners should aim to think carefully about the social impact of flooding and how design and technology could provide solutions to this. They should think about how programmable systems could be used to help homeowners and the authorities respond better, and provide earlier and more effective warnings that flooding is likely to occur.
	
	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 is a good opportunity to build literacy and oracy skills into design and technology lessons. It can be done as either a whole class activity or with learners split into small groups.
If done as a whole class activity use direct questioning to ensure participation of learners. 

If done in small groups, learners could be given roles within the group, such as discussion leader, scribe, timekeeper etc. They could then feedback their conclusions to the whole class.
Learners should be encouraged to think carefully about this problem in the context of design and technology. What are the problems being seen and how could they be solved? As a result of this activity learners should have a good idea of the design problem and an idea of some possible solutions.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Lower ability learners could be paired with more able learners for the discussion. If done as a small group activity a team leader can be appointed to ensure that all learners have the opportunity to contribute and add to the discussion.
Some learners will show a good awareness of the problems being faced and be able to propose workable solutions. All learners should be able to show some awareness of the problems shown and give some basic ideas of what the solutions could be. For example using some sort of sensor to detect the water level and inform the homeowner in advance.
	
	Having identified the design problem learners could begin drafting out a design brief for a product that could provide a solution.
They could also create a list of design criteria that the solution would have to meet in order to be successful. This should involve specific details of how programmable systems would be used in the design solution.



	
	
	

	Resources
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	· Projector/Whiteboard
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 Flood prevention strategies (presentation)

	
	
	

	Additional websites
	
	

	The following websites can be used for providing wider context to the activity and supporting its delivery to learners.
· 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 Video - Channel 4 News Report 1: A news report showing the effects of flooding on people living in Berkshire, England in 2014. https://www.youtube.com/watch?v=DTTdhNv8BJ4 
· YouTube Video – Channel 4 News Report 2: Similar to the above, a news report looking at the problems caused by flooding in 2014 in the United Kingdom. https://www.youtube.com/watch?v=LKBI_DvH0Ls 
· 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: image5.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 1a, 1b, 3d, 4c
PSHE
· There are no nationally defined programmes of study for PSHE. This resource can help to contribute to a broad and balanced PSHE curriculum, tailored to local circumstances.
	Northern Ireland: Curriculum
Technology & Design

· KS3 Knowledge and Skills: Identifying problems.

· 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: Explore technical inventions and designs that have met a social need cost-effectively.

· Design cost effective and appropriate solutions to meet the specific needs of diverse local and global groups.

· Citizenship
Learning Outcomes:

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

	Scotland: Curriculum for Excellence
Technologies
· TCH2-01a, TCH 3-01a, TCH 3-02a
	Wales: National Curriculum
Design and Technology

· KS3 Skills: Designing 1, 2, 4
· KS3 Skills: Systems and Controls 21

	GCSE D&T

AQA D&T

· 3.1.1, 3.1.4, 3.2.3, 3.3.1, 3.3.2

Edexcel D&T

· 1.7, 1.14.2
Eduqas D&T

· 2.1 Core: 1, 2, 6, 

· 2.2 Core: 1, 2, 4

OCR D&T

· 1.1, 2.1a iv, 3.1a ii, 3.3a iii, 6.4c
	GCSE Engineering

AQA Engineering

· 3.3.3, 3.5

	
	


	Assessment opportunities

	Regular questioning throughout the discussion to check understanding. Formal assessment of any notes made by learners. Monitor and assess participation in the discussion and knowledge shown by learners.


	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirer
· Effective participant
· Team worker
· Reflective learner
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