Sorting the Numbers
Some of the class recorded their calculations in a table like this. 

	12
	14
	16
	18
	20
	22

	26
	28
	30
	32
	34
	36

	40
	42
	44
	46
	48
	50

	54
	56
	58
	60
	62
	64

	68
	70
	72
	74
	76
	78

	82
	84
	86
	88
	90
	92


Others recorded the calculations and answers, quickly spotting that the pattern runs in sets of 6. 
	1 + 17 = 18


	2 + 18 = 20


	3 + 19 = 22


	4 + 20 = 24


	5 + 21 = 26


	6 + 22 = 28

	7 + 25 = 32


	8 + 26 = 34


	9 + 27 = 36


	10 + 28 = 38


	11 + 29 = 40


	12 + 30 = 42

	13 + 33 = 46


	14 + 34 = 48
	15 + 35 = 50


	16 + 36 = 52


	17 + 37 = 54


	18 + 38 = 56

	19 + 41 = 60


	20 + 42 = 62


	21 + 43 = 64


	22 + 44 = 66


	23 + 45 = 68


	24 + 46 = 70

	25 + 49 = 74
	26 + 50 = 76


	27 + 51 = 78


	28 + 52 = 80


	29 + 53 = 82


	30 + 54 = 84

	31 + 57 = 88


	32 + 58 = 90


	33 + 59 = 92


	34 + 60 = 94


	35 + 61 = 96


	36 + 62 = 98


Everyone in the class had all even answers so we then looked to see if it was possible to have a grid of all odd. 
	3
	5
	7
	9
	11
	13

	17
	19
	21
	23
	25
	27

	31
	33
	35
	37
	39
	41

	45
	47
	49
	51
	53
	55

	59
	61
	63
	65
	67
	69

	73
	75
	77
	79
	81
	83


We found it was possible – totals are either all odd or all even for these squares. 

We noticed that the totals along a row go up in 2’s until it comes to the next row and then there is always a jump of 4.
 *This happens for these squares. If you repeated the calculations with two 6 by 6 grids then there would not be a jump at the end of a row (Amelia, Annabelle, Edward and Kieran). 

 We also noticed that if you go down the column to the next row the total is 14 more. 

We wondered if this was because we had a 6 and an 8 grid and 6 and 8 gives a total of 14. To test this idea some groups went onto to investigate different size squares. 

One group (Ella, Olivia, Georgia A, Robert and Jamie) tested a 7 by 7 grid with a 4 by 4 grid. 

They found that 
	1 + 15 = 16
	2 + 16 = 18
	3 + 17 = 20
	4 + 18 = 22

	5 + 22 = 27
	6 + 23 = 29
	7 + 24 = 31
	8 + 25 = 33

	9 + 29 = 38
	10 + 30 = 40
	11 + 31 = 42
	12 + 32 = 44

	13 + 36 = 49
	14 + 37 = 51
	15 + 38 = 53
	16 + 39 = 55


They were right!!! Going down a row gives a jump of 11 which is what 7 and 4 is. 

At the end of a row the jump for these squares is five. They were looking for a link between the size of jumps at the end of a row and the dimensions of the squares. Ella had a brainwave and thought that the number of jumps was the difference between the dimensions of the two squares plus two. 
They decided to test this by trying a 9 by 9 and a 5 by 5 grid. As the difference of 4 plus 2 gives 6 they predicted that the jumps at the end of a row would be 6. 

They found that the totals go up in two and from the end of a row to the beginning of the next there was a jump of 6 proving their rule. 

Next they thought they might try number squares where the numbers are not consecutive (for another day). 
One group (Ryan, Leyton, Rebecca and Rosie) wanted to see what would happen if the square was reflected. 

	19+6=25
	20+5=25
	21+4=25
	22+3=25
	23+2=25
	24+1=25

	27+12=39
	39
	39
	39
	39
	39

	35+18=53
	53
	53
	53
	53
	53

	43+24=67
	67
	67
	67
	67
	67

	51+30=81
	81
	81
	81
	81
	81

	59+36=95
	95
	95
	95
	95
	95


Each row has the same totals and if you go down a row it is still 14 more. They then wanted to move it to check it worked again in a different position.

	2+6=8
	3+5=8
	4+4=8
	5+3=8
	6+2=8
	7+1=8

	10+12=22
	22
	22
	22
	22
	22

	18+18=36
	36
	36
	36
	36
	36

	24+26=50
	50
	50
	50
	50
	50

	30+34=64
	64
	64
	64
	64
	64

	36+42=78
	78
	78
	78
	78
	78


One group (Freddie, Elle, Ellie and Eleanor) decided to see what would happen if the small square was rotated so they rotated it 90° anticlockwise. 
They were surprised by their results-
	1+41=42

	2+33=35


	3+25=28


	4+17=21


	5+9=14
	6+1=7

	7+42=49

	8+34=42

	9+26=35


	10+18=28
	11+10=21


	12+2=14

	13+43=56

	14+35=49

	15+27=42

	16+19=35


	17+11=28


	18+3=21

	19+44=63

	20+36=56

	21+28=49

	22+20=42

	23+12=35


	24+4=28

	25+45=70
	26+37=63

	27+29=56

	28+21=49

	29+13=42

	30+5=35

	31=45=77

	32+38=70

	33+30=63

	34+22=56

	35+14=49

	36+6=42


They spotted that all the totals were in the seven times table. They decided to repeat this with the square in a different place after the same rotation to see if they could further explore what was happening. 
	1+59=60
2+51=53
3+43=46
4+35=39
5+27=32
6+19=25
	7+60=67
8+52=60
9+44=53
10+36=46
11+28=39
12+20=32
	13+61=74
14+53=67
15+45=60
16+37=53
17+29=46
18+21=39
	19+62=81
20+54=74
21+46=67
22+38=60
23+30=53
24+22=46
	25+63=88
26+55=81
27+47=74
28+39=67
29+31=60
30+23=53
	31+64=95
32+56=88
33+58=81
34+48=74
35+40=67
36+32=60


They found that the answers are not in the seven times table but do go up in sevens. 
They then decided to see what patterns could be found if the rotated the small square clockwise. 
	31=3=34
	25+4=29
	19+5=24
	13+6=19
	7+7=14
	1+8=9

	32+11=43
	26+12=38
	20+13=33
	14+14=28
	8+15=23
	2+16=18

	33+19=52
	27+20=47
	21+21=42
	15+22=37
	9+23=32
	3+24=27

	34+27=61
	28+28=56
	22+29=51
	16+30=46
	10+31=41
	4+32=36

	35+35=70
	29+36=65
	23+37=60
	17+38=55
	11+39=60
	5+40=45

	36+43=79
	30+44=74
	24+45=69
	18+46=64
	12+47=59
	6+48=54


They found that the totals increase by five going along a row. At the end of the row there is a jump of -16 and if you go down the columns there are increases of 9. (They wanted more time to explore this). 
Another group (Jack H, Jack V, Emily and Georgia) decided to change the size of the squares and rotate the small square 180°. 

They had a big square of 7 by 7 and tried overlaying it with a 6 by 6 grid, a 5 by 5 grid and a 2 by 2 grid.  

They found that each row had the same total and as you go down a row the total is one less. For the 5 by 5 grid the rows also all had the same total but this time as you go down a row the total is 2 less. For the two by two grid the same pattern was found but this time as you go down a row there is a difference of 5. Jack H noticed that these differences were the same as the differences in the sizes of the squares. 

One group (Kieran, Edward, Amelia and Annabelle) reversed the 8 by 8 grid like this 

	64
	63
	62
	61
	60
	59
	58
	57

	56
	55
	54
	53
	52
	51
	50
	49

	48
	47
	46
	45
	44
	43
	42
	41

	40
	39
	38
	37
	36
	35
	34
	33

	32
	31
	30
	29
	28
	27
	26
	25

	24
	23
	22
	21
	20
	19
	18
	17

	16
	15
	14
	13
	12
	11
	10
	9

	8
	7
	6
	5
	4
	3
	2
	1


They found that all the totals are the same in a row and the totals are two less on each row below. They thought this is because the difference in square size was two. 
