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GEOBOARD NOTES ACTIVITIES 7 AND 8
ACTIVITY 7 INSIDE AND OUTSIDE
DO	You are going to make some shapes on your geoboard which have the same number of pins inside and outside the boundary.
Here is one possibility on a 25-pin board.
Make it on your geoboard, and look at it carefully6 pins inside
6 pins outside

This shape has 6 pins inside, and 6 pins outside.  
Can you see them?



	Now make this shape on your geoboard, and look at it carefully.
How many pins has it got inside?  
How many pins has it got outside?

Now can you find a shape with 2 pins inside and 2 pins outside?

Can you find some more shapes with the same number of pins inside 
and outside?
Find the area of each of your shapes.  What do you notice?
Compare your results with your neighbours’.  
TALK 	about your results.
How can you RECORD your results?  
You could use diagrams... a table of results... writing.
How can we extend this activity?
[Activity taken from ATM: A collection of ideas about Geoboards.]
NOTE ON ACTIVITY 7 INSIDE AND OUTSIDE
If the number of pins inside the polygon is equal to the number of pins outside the polygon then the area enclosed by the polygon is always 11½ square units. This result follows from 
Pick’s Theorem The area A enclosed by any polygon with vertices at integer grid points, where i is the number of interior grid points and b is the number of grid points on the boundary, is given by the formula: 
A = i + ½b -1
As there are 25 grid points (pins) altogether, when the number of exterior and interior points are equal, the number of points on the boundary b = 25 – 2i
So A = i  + ½(25 – 2i) – 1 = 11½
ACTIVITY 8    ON AND IN
[image: ]DO	Make a polygon on your geoboard.
   8 pins on                            4 pins on
   2 pins in                             0 pins in
   Area 5                                Area 1




                              4 pins on
                              1 pin in
                              Area 2    
                                                4 pins on
                                                0 pins in
                                                Area 1
                           

	Count the number of pins on the edge (boundary)
	Count the number of pins inside.
	Work out the area of the polygon. 
	Make a note of these results.
Make a different polygon with the same number of pins on
the edge and the same number of pins inside.
What do you notice?
TALK	Compare your results with the other people around you
	Check each other’s results
RECORD Record your results and the results of rest your group.
Be systematic – list together all the results with the same
number of pins on the boundary and the same number of 
pins inside, like the square and the triangle in the diagram.

[image: https://upload.wikimedia.org/wikipedia/commons/f/f1/Pick-theorem.png]Pick’s Theorem  For a polygon constructed on a grid of points with integer coordinates such that the  vertices of the polygon are grid points (as on a geoboard), where i is the number of interior grid points and b is the number of grid points on the boundary
    the Area A enclosed by the polygon is given by the formula A = i + ½b -1
    Example: In the diagram i = 7, b = 8, A = i + ½b – 1 = 10.
Show that the results you have found follow from Pick’s Theorem.
*This activity gives learners practice in finding areas of different polygons. It enables learners who are not so confident to make simple shapes and those who are more able to challenge themselves by making more complex shapes. Some learners may discover that all the polygons with the same number of pins on the boundary and the same number of pins inside have the same area but if they don’t make that discovery then they will still benefit from the exercise in counting, finding areas and recording results. The teacher can quickly check the areas using Pick’s Theorem : The area A enclosed by any polygon with vertices at integer grid points, where i is the number of interior grid points and b is the number of grid points on the boundary, is given by the formula: A = i + ½b -1.

This is a simple exercise in algebra and it provides learners with an experience of making and proving a conjecture.

In mathematics the perimeter of a shape is THE LENGTH OF THE BOUNDARY.  To avoid the misconception of confusion between the number of boundary points and the perimeter always use the words edge or boundary and do no not use the word perimeter in this activity. 
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NOTES FOR WORKSHOP FOR TEACHERS ON GEOBOARDS WITH LESSON RESOURCES
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