Apley Wood Problem Solving Progression — Patterns and Rules

EYFS

Key Skills and Strategy
Development
EYFS

Question stems

Spot the pattern/rule and describe it
mathematically.

Is this a repeating pattern?
Is this a step size, following a rule?
Can you describe it mathematically?

Design a process or arithmetic
strategy using the rules

What arithmetic knowledge will you use?

Prove mathematically

What will the proof look like?

Example problems

Model answers Links

Early Years Activities - Pattern

Lig  Pattern Making
B Age3to5

In this activity, there are lots of different pattems for children to make, describe and extend.

PR Collecting
A Age3tos
‘.-"
bl In this task, children make a collection ut of some items and then discuss what they notice about

their collection, focusing on the shapes and pattems that they can make.

https://nrich.maths.org/2
784

EYFS Patterns Resources

Pretty Patterns Song Curly Caterpillar's Repeating
t  PowerPoint Patten PowerPoint
4.8 (8 reviews 4.8(23 reviews

https://www.twinkl.co.uk
[resources/early-years-
mathematics/early-years-
shape-spaces-and-
measures/early-years-
pattern



https://nrich.maths.org/2784
https://nrich.maths.org/2784
https://www.twinkl.co.uk/resources/early-years-mathematics/early-years-shape-spaces-and-measures/early-years-pattern
https://www.twinkl.co.uk/resources/early-years-mathematics/early-years-shape-spaces-and-measures/early-years-pattern
https://www.twinkl.co.uk/resources/early-years-mathematics/early-years-shape-spaces-and-measures/early-years-pattern
https://www.twinkl.co.uk/resources/early-years-mathematics/early-years-shape-spaces-and-measures/early-years-pattern
https://www.twinkl.co.uk/resources/early-years-mathematics/early-years-shape-spaces-and-measures/early-years-pattern
https://www.twinkl.co.uk/resources/early-years-mathematics/early-years-shape-spaces-and-measures/early-years-pattern

KS1

Key Skills and Strategy
Development
KS1

Question stems

Spot the pattern/rule and describe it
mathematically.

Is this a repeating pattern?
Is this a step size, following a rule?
Can you describe it mathematically?

Design a process or arithmetic
strategy using the rules

What arithmetic knowledge will you use?

Prove mathematically

What will the proof look like?

Example problems Model answers Links
Repeating colours and
.A.A. shapes — blue circle, red
triangle, blue circle, red
triangle etc..
Repeating colours and
o o ‘ s
‘ ‘ ‘ | ‘ | H [ quantities
B — | .
Increases/decreasing in
S E— equal step sizes e.g +1
n Complete the missing numbers. Countlng In SATS paper
5s
25| 30| 35 10s
2s
50 40 20
4 16 8
€ Kemi mokes a pattern with sticks 55 SATS paper
Some are long and some are short.
€D < coningin Even numbers SATS paper
She starts counting at 32
36
32... 44
Circle the numbers that Kim will say.
45 36 44




I think of a

number and E — — E’

add 3. The
answer is 15.

What is my ‘—z‘_ 15|

number?

Inverse
15-3=12

R —
There are three missing numbers.

Write them in the empty boxes

Down —5s
Across — 3s

SATS paper

15

20 *

25

DlB‘?l‘?&‘?? O
4 steps Badger Maths (Y1&2)

PROBLEM 1 5 1 Cube
Staircase
This staircase is made from cubes. 2 cubes Other Badger Maths

# How many steps are there?

#* How many cubes are there in the first step?

# How any cubes are there in the second step?

* How many cubes are there in the whole staircase?

You can only see part of this staircase.

It hos 10 steps

#* How many cubes are there in the seventh step?

* Hew many cubes ere there in the whole
staircase?

10 cubes

7 cubes
55 cubes

problem for patterns and
rules:
Problem:
- 1,7,10, 21, 22, 24,
26, 27, 28, 30, A2

Repeating Patterns

AgeSto7
Challenge Level *

A

Have a go at making these repeating patterns:

https://nrich.maths.org/59
44



https://nrich.maths.org/5944
https://nrich.maths.org/5944

Lower KS2

Key Skills and Strategy
Development
LKS2

Question stems

Spot the pattern/rule and describe
it mathematically.

Is this a repeating pattern?

Is this a step size, following a rule? Is it increasing or

decreasing?

Can you describe it mathematically?

Design a process or arithmetic
strategy using the rules

What arithmetic knowledge will you use?
What inverse relationships will you use?

Prove mathematically

What will the proof look like? Are there other examples that

satisfy the rule?

Example problems

Model answers

Links

Three consecutive whole numbers
will always equal a multiple of
three.

3,4,5=12 yes
42,43,44 =129 yes

"If you count in steps of 4 you will always say
a multiple of 4.”

Sometimes depending on
what you start with

White Rose Year 3

B e numbers in this sequence increse by 14 sach time.

Write the missing numbers.

e i R s

68 110 152

KS2 SATS paper

n Write the next two numbers in each sequence.

KS2 SATS paper

24 30

6 |12 |18 42 49

21|28 |35 63 >4

90|81 |72
4,000 KS2 SATS paper

u Complets the sequences.
6,400
2,000 | 3,000 5,000

5,400 | 4,400 | 3,400




Subtract 5

Input
6
v

Add 6
v

v

Subtract 7

Input
13

Subtract 1
"'

Multiply by 10
A\

Multiply by 1
v

Output

https://mathsbot.com/tools
/functionMachines

Add 4
v

Output
23

Divide by 1
v

https://mathsbot.com/tools
/functionMachines

Holes https://nrich.maths.org/652
Age 5to 11 Length of side No. of cubes in solid | No. of cubes in Difference 9
Challenge Level * e =
3(+4=T) 2 20 7 (1 multiple of 7)
3 (1Y) & ) T2 @ muliple of
8)
) 75 3 81 (9° multple of
9)
§@=10) 26 5% 160(16" mulipe
of 10)
T(+H4=11) k) 68 275 (25th multiple
of 11)
What's in the Box? X2 https://nrich.maths.org/557
Chatienae Level * X 4 6

Four numbers in little boxes are put inta a special big box that does a multiplication,

then four new numbers come out at the end:

(uo”’



https://mathsbot.com/tools/functionMachines
https://mathsbot.com/tools/functionMachines
https://mathsbot.com/tools/functionMachines
https://mathsbot.com/tools/functionMachines
https://nrich.maths.org/6529
https://nrich.maths.org/6529
https://nrich.maths.org/5576
https://nrich.maths.org/5576

Upper KS2

Key Skills and Strategy
Development
UKS2

Question stems

Spot the pattern/rule and describe
it mathematically.

What is the rule in the sequence? Is it increasing or
decreasing in regular step sizes?
Can you describe it mathematically?

Design a process or arithmetic
strategy using the rules

What arithmetic knowledge will you use?
What inverse relationships will you use?

Prove mathematically

What will the proof look like? Are there other examples that
satisfy the rule?
Is there an expression for the rule? The nth term?

Example problems Model answers Links
+4 KS2 SATS paper
€D  Fiin e miesing numbsra.
|a|7|12]18]2s +04
os[ Jrel[ T ] -0.4
KS2 SATS paper
B o is apatiom of number pais. B - 10 Xa- 1
T
KS2 SATS paper
The numbers in this sequence increase by the same amount each time. + 5/8 _ 5/8
Write the missing numbers.
‘ 1 12 23
o X=2 vy=9 KS2 SATS paper
X=4 vy=8
— X=6 y=7
X=8 =6
N — Y
Inverse KS2 SATS paper
953 -85 =868
868 +7=124
— [ ]




Frogs NRICH 1246

https://nrich.maths.org/628
2

Find a way to swap the | 2 redand 2 blue frogs.
You have made 0 moves.
M4 Reset C Replay
Kate Burton
x | x | x |s I
38 . 38-5-33
Solve the equation 3x + 5 = 38
Solve the equation 3x + 5 = 38 o — e
-3
o - Kate Burton
+ + =
18 00

QO
‘@

What is the value ofA?

-AAA

Work out

What s the value of .7

[ ] A

| think of a number. | subtract 10
and add 5. | then double it. My
answer is 50, what was my
number?

———— 50
(3] [0 Jomm ] b 57 o]

| I
o o

Kate Burton

= 0+8-12 Kate Burton
— delivered three meals.
e 2 eleel T c:3-3
/: = - is shown. cC+0=19
/ What is the cost of
4 each item? 19 27
Arithmetic
0+C+3B=46
46-19=27
3B=27
B=9
Problem 20 Inverse Badger Maths (Y6)
Arnold baked cupcakes over 18 —3 =etc

the weekend. Each day during
the week he took three cakes
to school to share with his
friends. On Saturday when he
counted there were 18 left.
How many had he baked?

Other Badger Maths
problem for patterns and
rules:

Problem: Working
backwards problems



https://nrich.maths.org/6282
https://nrich.maths.org/6282

