Ma1 assessment criteria:






Pick’s theorem


	Level
	Strand 1

Making and Monitoring Decisions
	Strand 2

Communicating Mathematically
	Strand 3

Developing Skills of Mathematical Reasoning

	3
	Organise their work by drawing at least 5 or 6 (rectilinear) shapes with e.g. no dots inside or one dot inside. Count the right things.
	Use fairly clear diagrams and numbers. Indicate perimeter dots, area and inside dots. Work out the area of several shapes, accurately.
	Try to relate area to perimeter or vice versus (for a fixed number of inside dots) of their rectilinear shapes in some reasonably accurate way.

	4
	Draw several different shapes (at least five of each) with at least two different numbers of dots inside. Work out the areas.
	Show how they calculated areas (mostly correctly) and display results in a clear manner.
	Record some comment about the perimeter always being even for rectilinear shapes, or for one dot inside, a doubling factor is involved.

	5
	Clearly look for a pattern by collecting information: draw several (at least five of each) shapes with no dots, one dot and two dots inside, some rectilinear. Work out some areas by dissection.
	Begin to use symbols (p, i and a) to record, describe and analyse situations (e.g. p is twice a, for i=1). Probably use a table to collect results.
	Make a generalisation, e.g. other than for i=1, the results are not doubled, but a constant is also involved. Or, compare the formula for the area of a rectangle with that derived for rectangles in this investigation.

	6
	Explore the effect on the three parameters (p, i and a) by systematically growing or distorting a shape e.g. by adding a single square each time. Create results for a simple shape e.g. a rectangle and develop in steps.
	Produce an integrated account using diagrams, text and tables, with related comments. Show how areas hae been calculated for some complex shapes (sloping lines). Use the triangle formula. 
	Obtain general results and test these with new diagrams to check them. Begin to give some justification to rules in terms of the diagrams, e.g. explain how biting into a shape can still preserve a perimeter. Explain even ‘p’ for rectangles.

	7
	Construct arguments for rectilinear shapes and move on to a more general exploration of p, i, and a, so to generate fuller solutions.
	Give illustrations to support their results and give various generalisations using appropriate symbolism e.g. p=2a-4 or p/2= a-2.
	Explain clearly with reference to diagrams why the perimeter of rectilinear shapes is always even.

	8
	Fully explore the general rectilinear problem and obtain general results for various cases. Explore the effect of adding / removing perimeter and /or interior dots.
	Communicate observations about adaptations to shapes by clear diagrams in order to show how rules are preserved, e.g. when ‘a’ goes to a+1, ‘p’ goes to p+ 2.
	Establish the rule for any rectangle. Justify rules for any rectilinear shape by combining rectangles or observing and noting the effects of various distortions to shapes.

	(EP1)
	Fully explore the general rectilinear problem giving their reasons for following or rejecting particular lines of enquiry. Look at the general problem with sloping lines- various numbers of inside dots.
	The perimeter for any rectilinear shape should be linked to ‘i’ and ‘a’: p=2(a-i+1). Diagrams and symbols should be used to provide reasons for the rule.
	Offer a complete proof for rectilinear shapes based upon an understanding of how joins lose two sides and how complicated shapes can be cut up into rectangles or strips. Establish the rule for any right angled triangle.

	(EP2)
	Independently explore the full problem and devise the rule for any triangle. Also, by thinking about the adjustments, consider the rule for shapes with holes inside.
	Provide a concise, well-reasoned argument for the general case (i.e. with sloping lines) on a square grid by considering that all dotty shapes can be cut into triangles.
	Offer a justification or proof (derivation) of the correct solution p=2(a-i+1) for the general (i.e. non-rectilinear) case by considering the rule for a triangle, then combinations of triangles.


