Ma1 assessment criteria:







Painted cube


	Level
	Strand 1

Making and Monitoring Decisions
	Strand 2

Communicating Mathematically
	Strand 3

Developing Skills of Mathematical Reasoning

	3
	Start in an organised way (probably using multilink) to collect some results for two or three sizes of cubes.
	Use vocabulary effectively in explaining work: face edge, cube etc. Record some results, not necessarily systematically.
	Recognise some feature of the results e.g. the next sized cube will have more single painted faces because there are more squares on each face.

	4
	Obtain correct results for 0 painted faces, 1 painted face, 2 painted faces and 3 painted faces on two sizes of cubes.
	Organise results into a table. Show where various multilink cubes are on an isometric drawing, or some other form of presentation. 
	State there will always be 8 3-painted faces, because they are the corner cubes.

	5
	Investigate the problem for 4 or more sizes of cubes, correctly and in an organised way.
	Possibly use symbols to explain/present results. 3D or other representations to explain/show where the various small cubes are.
	Make a general statement about the number of 2-painted faces going up in 12s.

	6
	Move to exploring the problem through diagrams, symbols, numbers or table of results. Systematically build up results from the 2x2x2 cube through 3x3x3 and so on. Check that the totals are correct.
	Produce isometric drawings and a coherent set of results using tables and diagrams, with some commentary. Make some predictions.
	Give rules for counting the various numbers of cubes with 0,1, 2 and 3 painted faces and test these out on a bigger cube. Begin to explain where the various cubes are situated, e.g. the edges are always 2 painted faces.

	7
	Pose their own questions e.g. explore 0 painted faces, 1 painted face for an NxNxN cube; e.g. explore cuboids. 
	Create formulae and obtain values for the various number of painted faces. Accurate diagrams. Clearly explain work.
	Make general statements using algebra for all numbers of painted faces in any size of cube (except for 1x1x1). Rules clearly developed from tables and diagrams. Appreciate where the various cases are located in/on the cube (faces, edges and corners). 

	8
	Look at and create formulas for cubes and specific cuboids – e.g. NxNxH.
	A clear and accurate set of results for a more general case, possibly using ‘exploded diagrams’ to explain the locations of the various cases. 
	Accurate algebraic forms, possibly relating cubes to cuboids as a special case. Check results to see that no small cubes have been missed.

	(EP1)
	Use a range of constraints to fully explore the ‘painted cuboid’ problem, i.e. vary one dimension at a time. Possibly look at various families e.g. dimensions as consecutive numbers.
	Use symbols, graphs and tables to present a clear summary of the data and rules. Results in a logical order and an indication of how general results are obtained.
	Offer a justification or proof of the correct solutions by using diagrams. Show algebraically that all the cases total N³. 

	(EP2)
	Probably look at patterns in the ‘painted ends’ (1D); ‘painted edges’ (2D) problem and attempt to build up rules for a 4D problem.
	Compare and comment upon results for 1D, 2D and 3D cases, to propose results for the 4D problem.
	Possibly use induction from a simple case to justify rules for the 3D cases. Look at the differences between a cube - N³ and the next size up: (N+2)³. Relate this to the difference between N4 and (N+2)4.


