


White Rose Maths curriculum

Teaching strategies in Pre-Prep:

Introduction to the St Aubyn’s Maths teaching

concrete,
pictorial, and
abstract methods.
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St Aubyn’s Calculation Policy — Addition (Pre-Prep)

White Rese

MATHS

Progression of skills — Addition

¢+ Conceptually subitise to 5 +  Add together
* 1 more * Add more

*  MNotice the composition of
numbers within 10

+  Bonds within 10

*  Related facts within 20

¢+ Combine 2 groups s
+  Missing numbers

*  Add maore

+  Add 1s to any number (related
facts)

+ Add three 1-digit numbers
+  Add across a 10

+ Add multiples of 10

*  Add 10s to any number

+  Add two 2-digit numbers (not
across a ten)

*  Add two 2-digit numbers
(across a ten)

*  Missing numbers

Add together
(aggregation)

2 quantities are combined
to find the total.

There are ...
There are ...
There are ... altogether.
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.. is a part.
.. is a part.
.. is the whole.

(3
(3
@I

.. plus ...
.. is equalto .... + ...

is equal to ...
4+2=6
2+4=6

6=4+2
6=2+4



St Aubyn’s Calculation Policv — Subtraction (Pre-Prep)

Bonds within 10

Focus on subtraction facts.

Encourage children to
notice patterns.

* Conceptually subitise to 5

* MNotice the composition of

= Partition

*  Take away

Progression of skills - Subtraction

= Find a part

+ 1less +  Take away

+ Bonds within 10

numbers within 10 .
* Related facts within 20

*  Missing numbers

White Rase

MATHS

= Subtract 1s from any number
{related facts)

* Subtract across a 10
= Subtract multiples of 10
+  Subtract 10s from any number

*  Subtract two 2-digit numbers
{not across a ten)

= Subtract two 2-digit numbers
{across a ten)

*  Missing numbers

..ismadeof ... and ...
...and ... make ...

... can be partitioned into ...
and ...

... minus ... is equal to ...

6—0=6
6—1=5
6—2=4
6—3=3
6—4=2
6—5=1
6—6=0

Related facts within 20

Make links to known facts.

| know that ... minus ... = ...
SO ... MiNUs ... =...
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.. less than ...is ...
50 ... less than ... s ...
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What patterns do you
notice?

8—3=5
18—3=15

5=8-3
15=18—-3




St Aubyn’s Calculation Policy — Multiplication (Pre-Prep)

Cowunt in 25, 55 and 10s

Begin by counting objects
that naturally come in 25, 5s
anct 103, for example pawrs
of socks or fingers,

Countin 2s, 55 and 10s o

Double to 10 .
Make equal groups * Add equal groups
* Make arrays

* Make doubles

Link repeated addition and
multiplication

* Use arrays

* Double

* The 2 times-table
* The 10 times-table

* Thes5 times-table

* Missing numbers

There are __ anoge:her
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Complete the number
track/number line by
counting in s

siswiamsjao| | | |
b - + + + + + + -+ *
a 10 28 > ¥

Add equal groups
[repeated addition)

Chiidren should be able 1o
write a repeated addition to
regresent equal groups and
10 Sraw pictures or use
ObpeCts 10 represent a
repeated addition,

There are __ groups of .
There are .. altogether.

RBRB -oseoow

Wihat is the sarme 2 What is different?
2+ 2+ 2=
S+S+5=
10+ 10+ 10 =

Use objects Oor & drawing to represent the
ogual groups and find how many in total




St Aubyn’s Calculation Policy — Division (Pre-Prep)

Progression of skills — Division

White Rose

MATHS

+ Sharing * Make equal groups —grouping | *
*  Grouping * Make equal groups —sharing
* Find a half

* Find a quarter

Divide by 2

* Divide by 10
* Divideby 5

*  Missing numbers
*  Unit fractions

* Non-unit fractions

Make equal groups -
sharing

Encourage children to check
that the objects have been
shared fairly and each group
is the same.

There are ... on/in each ...

... have been shared equally between...

sese () (D

Take ... cubes.
Share them between ...

12 shared between ... is ...




Further development

Parental involvement — maths is everywhere and for everyone
Teaching strategies — which one is best?

Preparation for further education
- Fluency, problem solving and reasoning



Year 1
count to and across 100,
forwards and backwards,
beginning with 0 or 1, or
from any given number

Progression

Number: Number and Place Value

COUNTING

Year 2

Year 3

Year 4
count backwards through
zero to include negative
numbers

Year 3
interpret negative
numbers in context, count
forwards and backwards
with positive and negative
whaole numbers, including
through zero

Year 6
use negative numbers in
context, and calculate
intervals across zero

count, read and write
numbers to 100 in
numerals; count in
multiples of twos, fives
and tens

count in steps of 2, 3, and
5 from 0, and in tens from
any number, forward or
backward

count from 0 in multiples
of 4, 8, 50 and 100;

count in multiples of 6, 7,
g, 25 and 1000

count forwards or
backwards in steps of
powers of 10 for any given
number up to 1000000

given a number, identify
one more and one less

use the language of: equal
to, more than, less than
(fewer), most, least

identify and represent
numbers using objects
and pictorial
representations including
the number line

compare and order
numbers from O up to
100; use <, = and = signs

identify, represent and
estimate numbers using
different representations,
including the number line

find 10 or 100 more or
less than a given number

COMPARIN!
compare and order
numbers up to 1000

find 1000 more or less
than a given number

NUMBERS
order and compare
numbers beyond 1000

compare numbers with the
same number of decimal
places up to two decimal
places

(copied from Fractions)

read, write, order and
compare numbers to at
least 1000000 and
determine the value of
each digit

(appears also in Reading and
Writing Numbers)

read, write, order and
compare numbers up to
10 000000 and determine
the value of each digit
(appears also in Reading and
Writing Numbers)

DENTIFYING, REPRESENTING AND ESTIMATING NUMBER

identify, represent and
estimate numbers using
different representations

identify, represent and
estimate numbers using
different representations




St Aubyn’s Calculation Policy — Addition (Prep)

Progression of skills Key representations
Add 1s, 10s or 100sto a The ones/tens/hundreds column will increase by ... What patterns do you notice?
3-digit number
235+3=

Emphasis on mental 235+ 30=
strategies including number 235+ 300 =
bonds and related facts. 111 + D =118
Prompt children to notice 444 + 5= 777+ 2= 604 +20= " .., —181
which digit changes. 444 +50= 7774+ 20= 604 +50= D

444 4 500 = 777 + 200 = 6oa+o0= 11+[ |=su
Add two numbers ... ONEs + ... ones = ... ones [ 2 |
(no exchange) .. tens + ... tens = ... tens [ sas ] 432 |

... hundreds + ... hundreds = ... hundreds
Mental strategies and |-Hundreds | Tens I
vedsmes | SSEMERI. ) [ee otsogess 1
| | e

Progression of skills

Key representations

Add integers up to 10
million

Encourage children to
estimate and use inverse
operations to check answers
to calculations.

+
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2,354 I.?SEI | 1,500

Add decimals with up to 3
decimal places

Progress to numbers with
digits in different place
value columns.

Encourage children to check
that they have lined up the
columns correctly.

| do/do not need to make an exchange because ...

o o

00 [© |o]s 1|stafz]7
o0 5|4 + 9/5|8
) 62 2]als|0|7

5 2 s | 2 [2 N ]
[




St Aubyn’s Calculation Policy — Subtraction (Prep)

Progression of skills

Key representations

Subtract 1s, 10s and 100s
from a 3-digit number

Emphasis on mental
strategies including number
bonds and related facts.

The ones/tens/hundreds column will decrease by ...

What patterns do you notice?
235-3=

235-30=

235—-300=

18- |=1m

Pro.mp't.children to notice 444 -2 = 777 —4= 624—20= 499 [:] —111
which digit changes. 444 —20= 777 —-40= 654 —50=
444 —200 = 777 — 400 = 6oa—g0= 811-[ J=1m
Subtract two numbers ... ONES — ... ONES = ... ones
(no exchange) .. tens — ... tens = ... tens B
... hundreds — ... hundreds = ... hundreds [ ]

Mental strategies and Hundreds oTens

introduction of formal @ eoe0 000 0000 mne

e ..- @Eﬁ L cow wow @98 1:° | Pprogression of skills Key representations

= . Subtract integers up to 10 |
million | 23 7 Sg 53
Encourage children to | [ZT1]gla s[ 14 8 5[]
estimate and use inverse -zle[ [ | |2
operations to check answers | 116 900 4,604 | [s]5 5 5]s
to calculations. ! 2358 [750] 7 |
Subtract decimals with up | do/do not need to make an exchange because ...
to 3 decimal places [ T )
o0 |00
Progress from the same (616 -1
number of decimal and e |
whole number places to a ek 1 o o e
different number of decimal Bl || frPalals
and whole number places. | R [ [-[e] Z 8 -
5(3|9 0l9|7
0




St Aubyn’s Calculation Policy — Multiplication (Prep)

Progression of skills Key representations
The 3 times-table ... groups of 3 = @e@e@ | timesdis equalto ...
.X3=
Encourage daily counting in | 3,...times = g e I
multiples both forwards and | 3 x ... = L
back. ... 21 22 | 23 2q|15 26 | 27 | 28 zslau

4%x3=12 12=4x3

| ] | [ [ O [ | | | |
LI T L T T 1

L
I
0 3 6 9 12 15 18 21 24 27 30 33 36

L-].].]. | ENENENER

The 4 times-table ... groups of 4 = .. times 4 is equalto ...
wXd= 1:34|ss?esm
Encourage daily countingin | 4, ... times = (XXX 1122 13 | 18| 15 [18| 17 [ 18 | 19 |20
multiples both forwards and | 4 x ... = o000 21|22 | 23 |38 25 | 26 | 27 28] 9| 0
back. Encourage children to (X X X )
notice links between the 2 3x4=12 12=3x4
and 4 times-tables. _ _—
B (el e iisiitis
Progression of skills Key representations
Multiply numbers up to 4 To multiply by a 2-digit number, first multiply by the ones,
digits by a 2-digit number then multiply by the tens and then find the total. =5 12 :;
#| 7l2la 2l (1,207x6)
36210 (1,207x30)
t: 314152

Multiply by 10, 100 and To multiply by 10/100/1,000, | move all the digits ... places to the left.

1,000 ... is 10/100/1,000 times the size of ...
Some children may over- M Th | Th H 0 Th W T Tth | Hth | Theh
Eenerallse that multiplying [ 1] :. :: : (1) :. :z
y a power of 10 always
results in adding zeros. 234 X 10= 2,340 0234 x10=1234
234 x 100 = 23,400 0.234 X 100 =23.4

234 x 1,000 = 234,000 0.234 x 1,000 = 234




St Aubyn’s Calculation Policy — Division (Prep)

Encourage children to
compare the grouping and
sharing structures of
division and to make links
with times-table facts.

Progression of skills Key representations

Divide by 3 Thereare ... groups of 3in ... ... has been shared equally into 3 equal groups.
3= i =

Encourage children to 2x3=6 2%X3=6

compare the grouping and @@ 6+3=2 @@@ 6+3=2

sharing structures of =

division and to make links o0 i e :1. | 5 | | 7 |

with times-table facts. 4 HM [*e]®e]®e| [2]2]2|
o0 0 1 2 3 4 5 & .i

Divide by 4 There are ... groups of 4in ...

4=

-—-es 1

... has been shared equally into 4 equal groups.
4=

O ET®

2x4=8
8+4=12

8 ] [l
[eo[onfeelee] | 2|22 ]2

Progression of skills

Key representations

Short division

Encourage children to
interpret remainders in
context, for example
knowing that “4 remainder
1” could mean 4 complete
boxes with 1 left overso 5
boxes will be needed.

There are ... groups of ... hundreds/tens/ones/ in ...

I can exchange 1 ... for 10 ...




Here is an open box.

Which nets will fold to make the box?
The grey squares show the base.
A

Reasoning and Problem Solving

Kim is thinking of a number.

~ T
g

If I multiply N

5 (/my number by 3 and \3
5 then subtract 12, T get /

“—~._the answer 24 _~
~ -

S o —
[ - =
— B

7" 1canwrite
that as an equation.

~

—

What mistake has Tiny made?
Write the correct equation for Kim’s problem.

X -12x3=24 SN
\ -

«




Maths Resources

4 o hd
nrich

nrich.maths.org

Mational Association for Able Children in Education

Diagnostic Questions

@ MYMathS.co.d(




11+ Examinations

Majority of schools use online testing e.g. GL Assessment’s Adaptive Admissions Tests,
Atom, CEM, CAT4

15. An art teacher ask what people would like to paint that day. The results are shown in the Venn diagram below:

9. Which symbol correctly fills the box? People Landscapes

/)
s o 2 avh

Flowers

How many people said they would like to paint either people or flowers?

The correct answer is:

)
12 14 20 40




11+ Examinations

b)  Use your answer to a) to work out the missing length in the original

Q o a diagram

Some schools will include a written element
%.  In this question you will be shown a method to work out the missing length

in this right-angled triangle: o

(1
T
Icm - c Use the same method to work out the missing length in this triangle.
4cm ?
The diagram below uses four identical copies of the triangle to form a big Sem

sqguare.

T2em

You may find it useful to use the below diggram.

da) By calculating the area of the big sguare and taking away the area of the
four triangles, work out the area of the smaller square formed inside
the big square.

You must show your working clearly ond use the method stated.

dcm 3cm




(@)

(b)

Isosceles triangles can fit together
around a point in a different way
to make ‘windmill’ patterns.

The triangles fit with no gaps

and no overlaps.

Work out the angles in the triangle.

This windmill pattern has been made
into a regular pentagon by
drawing five extra triangles.

Work out the angles in each triangle.

Post 11+ Curriculum

Golden Rectangles

In the 19th century, many adventurers travelled to
Morth America to search for gold

Dan Jackson owned land where gold had been found.

He rented plots of land to the adventurers.

T

Dan gave each adventurer four
stakes and a rope 100 metres
long

Each adventurer had to use the
stakes and the rope to mark off a
rectangular plot of land.

1. How should an adventurer place his stakes to mark out the biggest plot he could?
Explain your answer.

One adventurer had an idea:

“Tie the ropes together! We can get more land each if we work together and share than if
we work separately.”

2. Is he right if two adventurers work together, but still using only four stakes?

3. Is he right if more than two work together? Explain your answer.



