Ma1 assessment criteria:







Handshakes


	Level
	Strand 1

Making and Monitoring Decisions
	Strand 2

Communicating Mathematically
	Strand 3

Developing Skills of Mathematical Reasoning

	3
	Work out, not necessarily correctly, how many handshakes it would take for some fairly small groups of people, e.g. 4 and 5 
	Show, using diagrams or text, all the handshakes for one small set of people.
	State that the minimum number of handshakes for e.g. 4 people is 6.

	4
	Show a method for ensuring that they count all the handshakes within small numbers of people – e.g. 
	Fairly clearly convey a method for counting all possible handshakes for a small group of people. Use text and diagrams to record what they did.
	State the total numbers of handshakes for at least two different groups, with clarity and accuracy.

	5
	Look at various numbers of people (small numbers) and record enough information to look for some patterns in the numbers of handshakes.
	Explain their way of correctly counting the numbers of handshakes. Record the (reasonably large) set of results in a table and comment on patterns.
	State that there will be 5 then 4 then 3 etc. handshakes in a group of 5 people.

	6
	Look at the ways that the number patterns build up by exploring the number of handshakes for 2, 3, 4 etc. people. Systematically build up the numbers of handshakes and look for a general procedure.
	Communicate results clearly and comment upon results e.g. recognise and allude to triangle numbers. Generalise handshakes for any number of people.
	Establish with a sufficiently broad set of data that the number of handshakes is a triangle number explain why the numbers will always be triangular. 

	7
	Explore other (more complex) combination problems e.g. choosing three people from N (e.g. in the context of picking 3 letters from a hat containing N letters).
	Use systematic listing and possibly tree diagrams to present and explain the number of ways to choose 3 from N for various (small-ish) numbers of N. 
	By considering various numbers of points around a circle or a tree approach, explain why the rule for choosing 2 from N is N(N-1)/2

	8
	A fuller analysis of the problem by looking fairly substantially at choosing 3 and 4 objects from N. Develop rules logically.
	Set up an algebraic method for choosing 3 from N, i.e. N(N-1)(N-2)/6 and explain why this works i.e. reasons for the denominator and numerator.
	Justify the result for choosing 3 from N and 4 from N, in particular the decreasing choices at each stage and the reasons why we divide by 3! and 4!

	(EP1)
	Develop the work further by considering choosing M from N. Some ideas developed algebraically, giving reasons for the way that their build-up to a very general case is structured. Explore the case for choosing N objects when 2 are identical.
	Develop a formula for choosing 3 from N and 4 from N with a comment about how these rules could be extended to other combination problems i.e. 5 from N and so on.
	Give a clear reason why the general result for choosing M from N is: 
N(N-1)(N-2)….(N-M+1)/M!

State that if 2 are identical this halves the number of choices.

	(EP2)
	Develop rules for choosing M from N and also consider cases where there are a number of repeated objects e.g. choose M from N where K of the N are identical.
	Logically devise rules for choosing M from N (i.e. the very general case) and adapt this rule for the situation where K of the N are identical. Use factorial notation.
	Fully (logically) explain how the above formula is adapted when K of the N are identical and test this rule out on one or two simple cases to check that it works.


