

	Intermediate Projects: Scanner Bot
	Crumble Resources



LO: To use selection within a program
Context: Scanner Bot
Success criteria:
· All children will get the motor spinning, and stopping, as well as lighting a Sparkle
· Mastery: children will also flash the Sparkle when an object is in the way
· Greater Depth: children will also be able to turn in a random direction and/or control the servo mouth
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Prior Learning:
Prior to this lesson, it would be useful if children have had experience using the various components involved, along with selection (If statements). 
Resources and Safety:
Along with Crumbles and computers, you will need: a battery box (NO rechargeable batteries), a geared motor with wheel, a motor clip, a Sparkle, an Ultrasonic Distance Sensor and optionally a Servo. 
If using our template, you will need scissors, glue, and a split pin.

Key Vocabulary:
The following terminology may be used: sequence, repetition, selection, condition, intruder.
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Teacher Input:
Explain to the class that they are going to be making little robots using the Crumble, that detect intruders. Cover unknown terminology as appropriate
One of the fundamental components, and the bit that will do the sensing, is the Ultrasonic Distance Sensor. 
[image: ../../../../Desktop/Screen%20Shot%202017-11-20%20at%2008.59.15.png]Who knows/can remember/can guess what these can be used for? [ask as appropriate]
An Ultrasonic Distance Sensor can ‘see’ objects within its field of view, and we can determine how far an object is away from the sensor. This can then be used to detect when something is too close, or as a form of tripwire.
[image: ../../../../Desktop/Screen%20Shot%202017-11-20%20at%2008.59.15.png]The angle at which the Ultrasonic detects is quite narrow (field of view); it can only see straight ahead. How could we improve this?
If it doesn’t arise, discuss/show the idea of using the motor and wheel etc. to ‘look’ around.
If needed, go over the following code snippet, and get children to predict what it does.
[image: ../../../../Desktop/Screen%20Shot%202017-11-20%20at%2008.59.15.png]What do we think this piece of code, when run on the Crumble, will do?
If an object is closer than 15cm, stop the motor, otherwise turn the motor on.
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Activity:
Children now focus on making their Scanner Bots. Make sure to go through criteria:
· Scanner Bot will turn, with Sparkle lit;
· It will stop when it detects an object, and flash its Sparkle;
· Will continue turning when object ‘leaves’.
When it comes to whether you program the ‘insides’ or make the Scanner Bot first is up to you. If you’re short on time do the programming elements first.
Children work toward achieve the following goals:
· Motor turns continuously
· Motor turns with a Sparkle lit
· Motor stops when the Ultrasonic detects an object too close; Sparkle changes colour.
· Flash the Sparkle whilst the motor is stopped

Two possible ‘Greater Depth’ extensions to this – use a servo to open and close the mouth, or make the bot randomly turn clockwise or anticlockwise. 
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Plenary:

· Redisplay the criteria from earlier – get children to evaluate how well they did. They could even peer review if you wish.
· Can anyone think of any possible extensions to this project?
· How else could we use the components from this project e.g. the Ultrasonic
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Next steps:
· Thinking about how the Ultrasonic Distance sensor works, can you design an object that can’t be detected by it? (Objects with an angled surface will reflect the sound waves off)
· Could the principles covered be applied to a different project?
· Design different types of intruder alarm
· Look more at animatronics
· Instructional writing, how to make your own
· Fictional writing – what could get caught by the robot?
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