December 11th 2014 meeting notes
Alan's top three problems:

- Towers of Hanoi (discussed the four peg variant, making our own interactivity)

- Summing consecutive numbers (Alison's favourite too)

- Stars throwing beanbags between a group of people – what patterns can we make? Alan has done with children as young as reception before. Should put the interactivity at the bottom so that children have a chance to think about it themselves and conjecture first. Could have an exercise – which group/gap could have made the following picture?


What are the angles in the points of the stars? Charlie visualises 'walking around the shape', Alan suggests having a kid actually walk around would be helpful

Alison: if I were doing this with string on a pegboard, what would correspond to doing a full turn?

Can you find a setup which creates e.g. star with points of 20 degrees? (Does the regular polygon setup count as a star?)

Which stars have right angles somewhere in them? (circle theorems?)

What happens if you add up the angles in the points of all the stars? - Odd number, pointiest star, angles add to 180 (?)

Talk to Mike about the interactivity – everything appears at once, want it to feel like we're passing a bean bag from person to person

Seems to fit in with a type of problem that is 'surprising' or 'deep' – really easy concept but suddenly ends up being about prime numbers and other things – we could think about making this into a pathway?

Alan says we could have explored the geometry of stars using a software package 

Last one standing: group of 10 in a circle, Alan goes round and labels everyone 1 or 2 alternately, all the 2s have to sit down until there's only one person left. Where should you stand if you want to be the last one left? Which numbers get crossed out on the (first/second/third) round? What happens if you skip more than one at a time, or use irregular intervals?

2 people: 1

3 people: 3

4 people: 1

5 people: 3

6 people: 5

7 people: 7

8 people: 1

9 people: 3

10 people: 5

11 people: 7

12 people: 9

13 people: 11

14 people: 13

15 people: 15

16 people: 1

ACE, TWO, THREE could follow on nicely from this.
Sandwich problem: can you write two 1s, two 2s, two 3s in a row so there's one number between the 1s, two numbers between  the twos, three numbers between the 3s?

Charlie finds this problem frustrating – no patterns emerge and there are no natural questions or predictions

Alan shows us beautiful proof – alternating colours. 

lunch
Charlie now loves this problem!

What theme would a pathway with these problems in look like?

Charlie: Triominoes (not L-triominoes) – worth thinking about?

Alan with Y3s: XXXXXX can you swap the reds and the yellows by swapping pairs? Simplest frog-type problem.

2 red, 2 yellow: 4 moves

3 red, 3 yellow: 9 moves
Original: XXXXXX More opportunities to go wrong as there's more than one option for your first move.
This has reminded Charlie of a problem. Charlie's forgotten it.
Tessellations? Which shapes tessellate to give semi-regular tessellations?

Too far removed from initial problems?
Alan says it should be its own pathway
Where can we visit? General consensus is that it's fun and we should include it. Too tedious? Alan says we shouldn't get hung up about it
Alan's computer program - Windows: patterns that times tables make on a number square. Need to get Mike to produce a similar program. 
Snakes and ladders grid – 6x6 rather than 10x10. What is the pattern of multiples of three? Interesting because rather than a number square it snakes around. How many squares down would you go if you had e.g. a snake that went two down and two to the left? Give the children four die rolls, and let them choose which order they can use them in to get as far as they can. Charlie says there's a wealth of questions that can be asked with this kind of thing, as we can change the number of rows/columns
Another BBC program: snakes and ladders where you could see the squares but not the snakes or ladders, students had to figure out the rules for themselves. 
Should we be getting the computer programs out for next time? Alan says possibly but there are ~20 different programs, which Mike wouldn't be impressed having to make, and it's been so long will we remember how to use them? Might be best to give Alan some time to reacquaint himself with the programs – Charlie asks if he wants to take the computer home in the back of his car and Alan says no. Could Alan suggest three or four programs that we could look through without him there?
Alan's BEd people liked the kind of problems that you could start doing and try things even if you didn't have any idea what was going on.
Number pyramid – each square contains the sum of the two squares it lies on – Charlie says that it's a fantastic way of introducing algebra but he doesn't know how interesting it is because he'd end up just doing algebra and be done with it.

Smaller pyramid: if both numbers below are even, you add them. If both odd, find their difference. If one of each, multiply – not as well-explored. 

Charlie: rest of the problems give an insight into the structure of numbers (intro to number theory), not sure the number pyramids do?
Went back and looked at last one standing
Remainders game – Windows and curtains reminded Charlie of it. Not actually that exciting because once you've figured it out it's all over. Charlie is now quite fond of this – making a case for the game rather than the problem
If we had one of Alan's BBC programs in every pathway, we wouldn't be flooding Mike with requests – Alan says Curtains is his number one choice
Charlie's Delightful Machine fits in with the vague theme of modular arithmetic – to go with the remainders game
Mind the gap(!)
