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	Test and modify the pedestrian crossing system

	
	
	

	Create and implement a set of tests for your prototype

	Subjects: Design & Technology, Computing
Approx. time: 15 minutes
	
	Key words / Topics

· BBC micro:bit

· design criteria
· testing and improvements
· programmable systems

· embedded intelligence

	Suggested Learning Outcomes 
	
	

	· To devise a set of tests for the prototype pedestrian crossing system
· To suggest and make improvements to the prototype.

	Introduction
	
	

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

Hundreds of people are killed in accidents on roads in the United Kingdom every year. When schools are situated close to roads there is particular danger to children crossing them. A good, well programmed pedestrian control system can minimise risk and enable people to cross the road safely.

In this unit of learning, learners will use the BBC micro:bit to develop a prototype for a pedestrian crossing for a local secondary school.


	Purpose of this activity

In this activity, learners will create and implement a set of tests for their prototype and suggest possible improvements.
This could be used as an extension activity with ‘Create a pedestrian crossing system’ as the main activity. It is an ideal exercise for learners to develop their knowledge of product testing techniques and evaluation skills.


	Activity 
	
	Teacher notes

	1. Design brief and design criteria
Recap the original design brief and criteria for the activity. Discuss the importance of the design criteria to the success of a product or system. Discuss why it is important to think carefully about this when devising tests and considering improvements for the prototype.
The proposed prototype must:
· Successfully integrate the BBC micro:bit based programmable system into the product.
· Stop traffic when a button is pressed by a pedestrian.
· Inform pedestrians when it is safe to cross the road.
· Allow pedestrians 30 seconds to cross the road. 
· Include a scale model of the crossing that shows how the system would allow people to cross the road safely.
2. Devising tests for the prototype
Explain that learners are now going to test and improve their prototype. Explain that they are to create a set of at least five tests that would ensure that the pedestrian crossing would work as required. They will then implement these tests.
Tests should examine aspects of the design criteria. For example, measuring the length of time given to cross the road with a stopwatch, then walking a similar distance in the classroom or corridor to see if it is realistic to cover the amount of ground in that time. If not, ways could be looked at to change the programming or operation of the system.
3. Listing and making improvements

Learners should list a minimum of three improvements that could be made to the prototype. These should be as a direct result of the tests completed.

Where possible learners should aim to try and make as many of the improvements identified as possible. This could involve extra work on the scale model, the design of the prototype or the programmable system.
	
	The IET TV video – Let’s Cross Safely https://tv.theiet.org/?videoid=7824  can be shown as an introduction or starter for activities in this unit of work.

Learners could attempt this activity as individuals, in pairs or in small groups.
Where possible learners should try to come up with their own tests, but may need guidance on how to check against some of the design criteria. They could work in pairs to come up with suitable tests and then apply them individually.

It is not expected that improvements will be needed when referring to all of the design criteria, but learners should try to identify a minimum of three improvements to the product or system. These should be realistic in terms of being able to make the improvements to the product. They should attempt to make these improvements to the prototype where possible.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	A set of three example tests could be provided, that could act as a starting point for learners struggling to think of their own. These could then be adapted by learners so that they are appropriate for the prototype that they have produced.
Ask the class to share examples of improvements that they have come up with to support those struggling to think of their own.
	
	Learners could develop a prototype or set of design sketches for an alternative road safety device. 

For example, this could be a wearable device that warns partially sighted people that they are approaching a road. It could also be a device that drivers could use to communicate with rescue agencies if they have broken down.

	
	
	

	Resources
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	· Projector/Whiteboard
· Exercise books or folders
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 Testing and Modifying presentation

	Additional websites
	
	

	The following websites can be used for providing additional technical information and supporting delivery to learners.
· IET TV – Let’s Cross Safely: Supporting IET TV video - ideal for use as part of a starter or introductory activity to support this resource. https://tv.theiet.org/?videoid=7824 

· Bitesize – Evaluating: Revision notes on the evaluation of products. https://www.bbc.co.uk/bitesize/guides/zj9g4qt/revision/1 
· Wikipedia – Pedestrian Crossings: Information about pedestrian crossing systems in different countries. 

https://en.wikipedia.org/wiki/Pedestrian_crossing 

· 2Pass – Pedestrian Crossings: Information for drivers of cars about how to approach pedestrian crossings. http://www.2pass.co.uk/crossing.htm

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters

ACTIVITY: Golden rules for programmable systems
Main

· ACTIVITY: Create a pedestrian crossing system
	Plenary

· Test and Modify the pedestrian crossing system
· Opportunities within activity for presentations, peer/self assessment
· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context [image: image5.png]




	Pedestrian control 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 product integration skills of learners.


	
	
	


	Curriculum links 

	England: National Curriculum
Design & Technology 

· KS3 4d, 3c
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:

· Demonstrate self management by working systematically, persisting with tasks, evaluating and improving own performance.

	Scotland: Curriculum for Excellence
Technologies
· TCH 3-04a, TCH 3-14a
	Wales: National Curriculum
Design and Technology

· KS3 Skills: Designing 8

· KS3 Skills: Systems and Controls 21

	GCSE D&T

AQA D&T
· 3.1.4, 3.2.8, 3.3.6, 3.3.11
Edexcel D&T
· 1.7, 5.1.1, 5.2.2h/I, 5.7

Eduqas D&T

· 2.1 Core: 6

· 2.1 Systems: 1, 3, 6

· 2.2 Core: 5, 9, 10

· 2.2 Design and Make: 1, 3, 4
OCR D&T
· 6.4c, 7.1, 7.2
	GCSE Engineering

AQA Engineering

· 3.3.3, 3.4.2, 3.6

	
	


	Assessment opportunities

	Formal assessment of learner’s written responses. Regular teacher questioning throughout the activity. Opportunities for learners to peer assess each other’s identified tests and resulting improvements.

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Independent enquirer
· Creative thinker
· Self manager

· Effective participator
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