	Intermediate Projects: 
	Crumble Resources
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Prior Learning:
Prior to this lesson, it would be useful if children have had experience using the Crumble, and variables.
Resources and Safety:
Along with Crumbles and computers, you will need: a battery box (NO rechargeable batteries), croc-leads, a servo with crumbliser, and lots of craft materials for your picture and frame.

Key Vocabulary:
The following terminology may be used: algorithm, output, variable, mechanism.

LO: To programmatically control a mechanism
Context: Make a mysterious moving eye picture
Success criteria:
· [bookmark: _GoBack]All children will control a servo using the Crumble
· Mastery: children will use variables to assist in the movement of the servo
· Greater Depth: children will smoothly move the servo from one location to another (using variables)
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Discussion:
Get the children to discuss: 
How they think it may work, How they could use the Crumble to control it.
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Teacher Input:
Start off the lesson by showing the following clip https://youtu.be/zG3gAnHiiBg?t=42 – Or another suitable moving eye painting. Taking care not to show how it’s made (it is in the video just before 42 seconds). 
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Teacher Input:
*If you’ve never used a servo before* - Explain to the class that a servo (servo motor) is a special type of motor that we can tell exactly where we want it to move. Demonstrate by programming a servo with an arm attached. Try changing the values. Deduce that it has a range of 180 degrees, from -90 to 90.
After explaining a servo, if you needed to, move onto showing an example of your mechanism that will control the eye movement.
You can then go through the process and model the production (unless you want students to design it completely) of the moving eye painting.
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Next steps:
· Use mechanisms again within future projects
· Look more into animatronics
· As a starting point for some spooky creative writing
· Write instructional texts about how to do recreate it
· A newspaper report about a scary painting in a school.
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Plenary:

· Children discuss their solutions to the problems. Do your peers program’s look different to yours? Why?
· Greater Depth – share knowledge and work
· What would you do to improve your work?
· How could you use this in a future project?
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Activity:
Children work initially on getting the servo to move the eyes from one side of the eye to the other. They could even extend this by making it stop in the middle etc.
Now use a variable instead of the servo value. Notice how we now have to manipulate the variable value instead?
Greater Depth: The motion of the eyes needs to be smooth – can they make a program which slowly moves the eyes from one side to the other? How efficiently can they do this?
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Teacher Input:
Once all of the paintings are ready to wire up, get the children to connect the Crumble, battery box and servo. Take care with the connections.
Now recap how the servo worked (especially if it is another lesson). Get the children to move the servos around, taking care to find the limits, so that they don’t destroy their portraits.
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Activity:
Children work on [designing] and making their moving eye painting. This may well take a while, so make sure plenty of time/multiple lessons is/are set aside for it.
One of the biggest things to watch out for is when attaching the servo – make sure that the arm can move enough (it is possible to incorrectly attach it).
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