- ‘ ! s:
: N
AN v

7 -4‘.‘1 \

\l." T ‘_."‘-‘.»’- -~ ..vl
b i plat ' ,..‘)

- L e LV

an g ‘1“-'_- -

mm

St Nicholas
Calculation Policy

2022-23




Our Calculation Policy

In St Nicholas, we believe that Maths is a vital life skill. Our Maths Curriculum provides opportunities
for children to have the skills required to be confident mathematicians and prepare them for their
future. We believe that in order for a child to be a well-rounded mathematician, we must develop
children who are confident with number, shape and measure.

This Calculation Policy, follows the National Curriculum (2014), as set out by the Department of
Education in order to plan our Maths lessons and it is also designed to give pupils a consistent and
smooth progression of learning in calculations across the school. We have developed progression
statements in the form of Learning Ladders from Year 1-6, to ensure that each year previous
knowledge is built upon with new learning. Through using these planning tools, our Maths Curriculum
ensures the development of a pupils’ arithmetic, reasoning and problem-solving skills. Please note
that there is a separate Calculation Policy for EYFS.

For children to be capable mathematicians, it is important that children have a secure gasp of mental
maths skills and are fluent in these. This includes their knowledge of multiplication tables and formal
written methods.

At St Nicholas, we aim to model the importance of mental maths skills and knowledge of number,
through the teaching strategies we use.

Age stage expectations

The calculation policy is organised according to age stage expectations as set out in the National
Curriculum 2014, however it is vital that pupils are taught according to the stage that they are
currently working at, being moved onto the next level as soon as they are ready, or working at a lower
stage until they are secure enough to move on.

Providing a context for calculation

At the heart of our Maths Curriculum, lies the ambition to inspire children to take learning risks and
develop resilience when tackling mathematical problems. We want children to be confident in applying
their mathematical skills to real life concepts and therefore make learning purposeful.

Our Maths Curriculum has been designed to allow children opportunities to reason, make links and
problem solve. This is to support children in deepen their understanding of the purpose of calculation,
and to help them recognise when to use certain operations or methods when faced with problems.
This must be a priority and evident within calculation lessons. To support this, we use White Rose and
Nrich.
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YEAR ONE

Add with numbers up to 50
1. 1 digit add 1 digit,
2. 2 digit add 1 digit,
3. 2 digit add multiple of 10.

Use numbered number lines to add, by counting on in ones. Encourage children to start
with the larger number and count on.
By the end of year 1, children to start to use empty numberlines.

Children should:
e Have access to a wide range of counting equipment, everyday objects, number
tracks and number lines, and be shown numbers in different contexts.
e Read and write the addition (+) and equals (=) signs within number sentences.
e Interpret addition number sentences and solve missing number problems, using
concrete objects and number line addition to solve them: 8 +3=15+4=5+3 +1

This builds on from prior learning of adding by combining two sets of objects into one group (5 cubes
and 3 cubes) in Early Years.

Year 1 Maths KPIs
e  Know number bonds to 10
e  Know number bonds to 20
e  Written Method: Add with numbers up to 50; 2-digit add 1 digit, 2 digit add multiple of 10.
e  Given a 2-digit number, identify one more

Key skills for addition at Y1:
e Read and write numbers to 100 in numerals, incl. 1—20 in words.
. Recall bonds to 10 and 20, and addition facts within 20.
e Countto and across 100.
e  Count in multiples of 1, 2, 5 and 10.
¢ Solve simple 1-step problems involving addition, using objects, number lines and pictorial
representations.

Key vocabulary: add, more,
plus, and, make, altogether,
5 % | ar [Bve total, equal to, equals, double,
; most, count on, number line
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YEAR ONE

Language focus

“I know that double 3 is equal to 6, so 4
plus 3 is equal to 7."

Fill in the missing numbers.

L
[
IR R B K2 ®

[37[3] [&] [#]&] 3+3=5 4+3=

© @0

Figure 8: tens frames with counters showing
derivation of a ‘near-double’ addition
calculation

[63]62] Jeof [s8]s7]

T
a 10 20
Figure 5: identifying 5, 12 and 19 on a marked 0 to 20 number line
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Figure 15: 8 represented as 3
fingers and 5 fingers

Figure 16: & represented as 6
and 2 with base 10 number

e dles

Figure 17: & represented as
two 4-value dice

boards

Lumll

Figure 19: 8 represented as
tally marks: 5 and 3

OOO® _

o - —0000000
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Figure 18: & represented as 2
rows of 4

Figure 20: 8 represented on a
bead string: 7 and 1

How many flowers are there altogether?

Ny +3

| L

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

-
—

Figure 30: number line and addition

Eip=7 equation (2+3=15)
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YEAR TWO

Add with 2-digit numbers

1. Using empty numberlines.
2. Using numberlines but recording calculation in columns.
3. Using expanded column addition for adding together two 2-digit numbers.

Developing mental fluency with addition and place value involving 2-digit numbers, then establish more
formal methods.

Add pairs of 2-digit numbers, moving to the partitioned column method when secure adding tens and
units:

Within step 3, only provide examples that do NOT cross the tens boundary until they are secure with
the method itself.

Children should:
* Have access to a wide range of BaselO, 100 squares and humber lines, and be shown numbers
in different contexts.
e Read and write the addition (+) and equals (=) signs within humber sentences.
o Interpret addition number sentences and solve missing number problems

Year 2 Maths KPIs

e Partition any two-digit number into different combinations of tens and ones, explaining their
thinking verbally, in pictures or using apparatus

e Add any 2 two-digit numbers using an efficient strategy, explaining their method verbally, in
pictures or using apparatus (e.g. 48 + 35)

e Recall all number bonds to and within 10 and use these to reason with and calculate bonds to and
within 20, recognising other associated additive relationships (e.g. If 7 + 3 = 10, then 17 + 3 = 20;
if 7—3=4,then 17 -3 =14, leadingto if 14 + 3=17,then3+ 14 =17,17-14=3and 17-3 =
14)

Key skills for addition at Year 2:
e Add a 2-digit number and ones (e.g. 27 + 6)

e Add a 2-digit number and tens (e.g. 23 + 40)
e Add pairs of 2-digit numbers (e.g. 35 + 47)
e Add three single-digit numbers (e.g. 5+ 9 + 7)
e Show that adding can be done in any order (the commutative law).
e Recall bonds to 20 and bonds of tens to 100 (30 + 70 etc.)
e Countin steps of 2, 3 and 5 and count in tens from any number.
e Understand the place value of 2-digit numbers (tens and ones)
Yeor 2 - Addibicn Bepeadin 9
Key vocabulary: add, more,
2-digk add mulliple o IO
27+%0-51 ) plus, and, make, altogether,
I - W O [ - S et 3 [~ M
z kY 1 57 total, equal to, equals,
double, most, count on,
- gl number line, sum, tens,
25 f%i ’ units, partition, addition,
TI6 SN Fio Sy ' column, tens boundary
25 35 45 46
Expandsd Column
25
x21 | —*20+5
20+ 1
40+ & =4-¢
5
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YEAR TWO

Figure 3: identifying 36 and 79 on a marked 0 to 100 number line

The table shows the results of a survey which asked pupils to choose their favourite

sport. Which sports were chosen by between 20 and 30 pupils?

Favourite | Number of
sport pupils
netball 24
basketball 19
tennis 12
football 32
hockey 6
swimming 28
gymnastics 15
45 + 23 = B0
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Figure 8: finding the difference — bar model and number line

100
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YEAR THREE

Add numbers with up to 3-digits

1. Crossing tens boundary.
2. Expanded column addition - 3 digit add 2 digit.
3. Expanded column addition - 3 digit add 3 digit.

Introduce the expanded column addition method - Add the units first, in preparation for the
compact method.

In order to carry out this method of addition:
e Children need to recognise the value of the hundreds, tens and units without recording the
partitioning.
e Pupils need to be able to add in columns.
e Move to the compact column addition method, with ‘carrying'.

Children who are very secure and confident with 3-digit expanded column addition should be moved
onto the compact column addition method, being introduced to carrying for the first time;
1. Add the units, then the tens.
2. 'Carry' the numbers underneath the bottom line.
3. Remind pupils the actual value is ‘three tens add seven tens', not ‘three add seven’, which
equals ten tens.

Year 3 Maths KPIs
e Find 10 and 100 more than a given number.
e Recognise the place value of each digit in a three-digit number (hundreds, tens, ones).

e Mental Add Method: a three-digit number and ones; a three-digit number and tens; a three-digit
number and hundreds.

e  Written Method: add numbers with up to 3-digits; Expanded column addition — 3 digit add 3 digit.

Key skills for addition at Year 3:
¢ Read and write humbers to 1000 in numerals and words.
e Add 2-digit numbers mentally, incl. those exceeding 100.
¢  Add a three-digit number and ones mentally (175 + 8)
¢ Add a three-digit number and tens mentally (249 + 50)
¢  Add a three-digit number and hundreds mentally (381 + 400)

e  Estimate answers to calculations, using inverse to check answers.

e  Solve problems, including missing number problems, using number facts, place value, and more complex
addition.

e Recognise place value of each digit in 3-digit humbers (hundreds, tens, ones.)

e  Continue to practise a wide range of mental addition strategies, ie. number bonds, adding the nearest
multiple of 10, 100, 100 and adjusting, using near doubles, partitioning and recombining.

| Year 3 o M Aopeodin 3 | e
Exacdsd Celumn, crossing.fern 1 7 b | Key vocabulary: add, more, plus,
26+254 20+ 6 and, make, altogether, total, equal
1 4.2 E
x| 120 to, equals, double, most, count on,
S xS number line, sum, tens, units,
Sk odd dih I . partition, plus, addition, column,
(42 10044042 | - tens boundary, hundreds boundary,
+l2l 100+ 80 + | . . . .
T Zescorso-263 N - pition - 3digd odd Sl increase, vertical, ‘carry’,
b expanded, compact
+12 |
3 263
152 —_ 100+ 50 + 2
¥ 13 +i0 +3
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YEAR THREE

@ @ 3. Fill in the missing numbers to complete these partitioning diagrams.

620 + 34 =654 . . @
Figure 6: partitioning 654 into 620 and 34 @ @ o ° @ @ @ .

681

o 100 200 300 400 500 600 700 800 900 1000

Figure T: using a number line to identify the next and previous multiple of 100

3. Estimate and mark the position of these numbers on the number line.
600 200 480 840 762 195

1
0 1000

465
+ 429 /5’?\+
—— 80 "g'iba 30

Figure 17: partitioning diagram and
Figure 11: columnar addition of 465 and 429 calculation showing correct complement to
100: 62 and 38

10s | 1s

4

—

I OJOJEENE

Figure 24: partitioning diagrams showing
Figure 20: columnar addition with no

regrouping: calculation and Dienes the additive relationship between 25, 12
representation and 37

37

3
+ 25
8

oooo
Djj*{

6
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YEAR FOUR

Add numbers with up to 4-digits

1. Refresh and secure understanding of expanded column addition - 3 digit
number add 3 digit number.

2. Compact column addition for 4 digit number add 3 digit number.

3. Compact column addition for 4 digit number add 4 digit number.

4. Add together numbers with 2 decimal places, NOT bridging though.

Include money and measures contexts.

In order to carry out this method of addition:
¢ Children need to recognise the value of the thousands, hundreds, tens and units without
recording the partitioning.
e Pupils need to be able to add in columns.
e Move to the compact column addition method, with ‘carrying'.

Remind children to;
1. Add the units, then the tens.
2. 'Carry' the numbers underneath the bottom line.
3. Remind pupils the actual value is ‘three tens add seven tens', not ‘three add seven’, which
equals ten tens.

Year 4 Maths KPIs
e  Order and compare numbers beyond 1000.
e  Written Method: Add numbers with up to 4-digits - Compact column addition for 4 digit number
add 4 digit number.

Key skills for addition at Year 4:

e Select most appropriate method: mental, jottings or written and explain why.
Recognise the place value of each digit in a four-digit number.
Round any number to the nearest 10, 100 or 1000.
Estimate and use inverse operations to check answers.
Solve 2-step problems in context, deciding which operations and methods to use and why.
Find 1000 more or less than a given number.
Continue to practise a wide range of mental addition strategies, ie. number bonds, add the
nearest multiple of 10, 100, 1000 and adjust, use near doubles, partitioning and recombining.
¢ Add numbers with up to 4 digits using the formal written method of column addition
e Solve 2-step problems in contexts, deciding which operations and methods to use and why.
e Estimate and use inverse operations to check answers to a calculation.

Pepsodin &=
Key vocabulary: add, more, plus, and,
make, altogether, total, equal to,
equals, double, most, count on, number
line, sum, tens, units, partition, plus,
4-digk odd 4-digk addition, column, tens boundary,
a3 s hundreds boundary, increase, vertical,
. ‘carry’, expanded, compact, thousands,
hundreds, digits, inverse
Addung_decinals, NOT badging.
TERCE 9
3. o35
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Figure 4: 2 representations of the place-value composition of 5,342

"x\
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—
+
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5400 5500 5600 5 700

a. Which 2 numbers round to 5,600 when rounded fo the nearest hundred?
b. Round each number to the nearest thousand.

c. Estimate the value of each number.

What are the values of a, b, c and d?

a b ¢ d
AR RS :
6,56 4 3.3 6 2 1,6 4 9
+ 2,739 + 649 3,10 4
9,323 4,0 1 1 + 51686
1T 1 1 1T 1 1

5,2 6 9
1 1

Figure 48: columnar addition for calculations involving four-digit numbers

10
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YEAR FIVE

Add numbers with more than 4-digits

1. Secure understanding of compact column addition for 4 digit number add 4 digit
number.

2. Answers should exceed 4 digit numbers.

3. Add more than two values, carefully aligning place value columns.

Including money, measures and decimals with different numbers of decimal places.

In order to carry out this method of addition:
e The decimal point should be alighed in the same way as the other place value columns, and must
be in the same column in the answer.
e Pupils should understand the place value of tenths and hundredths and use this to align
numbers with different numbers of decimal places. [
e Pupils need to be able to add in columns.

Remind children to:
1. Add the units, then the tens.
2. 'Carry' the numbers underneath the bottom line.
3. Empty decimal places can be filled with zero to show the place value in each column.
4. Remind pupils the actual value is '6 tenths add 7 tenths', not '6 add 7'.

Year 5 Maths KPIs

Order and compare numbers to at least 1 000 000 and determine the value of each digit.
Add numbers mentally with increasingly large numbers (example, 12 462 — 2300 = 10 162)
Read, write, order and compare numbers with up to three decimal places.

Written Method: Add numbers with at least 4-digit numbers and decimal values including; mixtures
of integers and decimals, aligning the decimal point.

Key skills for addition at Year 5:

e Add numbers mentally with increasingly large numbers, using and practising a range of mental
strategies ie. add the nearest multiple of 10, 100, 100 and adjust; use near doubles, inverse,
partitioning and re-combining; using number bonds.

Use rounding to check answers and accuracy.

Solve multi-step problems in contexts, deciding which operations and methods to use and why.
Read, write, order and compare numbers to at least 1 million and determine the value of each digit.
Round any number up to 1 000 000 to the nearest 10, 100, 1000, 10 000 and 100 000.

Add numbers with more than 4 digits using formal written method of column addition.

Key vocabulary: add, more, plus, and,
make, altogether, total, equal to, equals,
double, most, count on, number line, sum,
tens, units, partition, plus, addition,
column, tens boundary, hundreds boundary,
increase, 'carry’, expanded, compact,
vertical, thousands, hundreds, digits,
inverse & decimal places, decimal point,
tenths, hundredths, thousandths

11
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YEAR FIVE

1one 1 tenth 1 hundredth
m
1 0.1 0.01

Figure 2: using Dienes to represent 1, one-tenth and one-hundredth

1 tenth 10 hundredths

ooEOod
OoEDd

Figure 3: using Dienes to represent the equivalence of 1 tenth and 10 hundredths

©w @ o @

w @® © @

W @ o
OO0
Fa”

,_
-
G

Figure 7: 2 representations of the place-value composition of 53.42

a b

0.0 0.1 0.2 0.3 04 0.5
Figure 11: identifying 0.14 and 0.41 on a 0 to 0.5 number line marked with intervals of hundredths

27 4-1 4752 63
+ 1958 £ 817 1-4 9
4699 12922 + 258
1 ! 33309

T 1

Figure 50: columnar addition for calculations involving numbers with up to 2 decimal places

12
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YEAR SIX

Add
1.

3.

several numbers of increasing complexity

Secure understanding of adding more than two values, carefully aligning place
value columns.

Adding several numbers with different numbers of decimal places (including
money and measures), including tenths, hundredths and thousandths.

Adding several numbers with more than 4 digits.

In order to carry out this method of addition:

The decimal point should be aligned should be correctly aligned, with the decimal point lined up
vertically including in the answer row.

Pupils should understand the place value of tenths and hundredths and use this to align numbers
with different numbers of decimal places.

Pupils need to be able to add in columns.

Remind children to;

1. Add the units, then the tens.

2. 'Carry' the numbers underneath the bottom line.

3. Empty decimal places can be filled with zero to show the place value in each column.
4. Remind pupils the actual value is '6 tenths add 7 tenths’, not '6 add 7'.

Year 6 Maths KPIs

Key skil

The pupil can demonstrate an understanding of place value, including large numbers and decimals
(e.g. what is the value of the ‘7’ in 276,54 17; find the difference between the largest and smallest
whole numbers that can be made from using three digits; 8.09 = 8 + 9?; 28.13 = 28 + + 0.03).

The pupil can calculate mentally, using efficient strategies such as manipulating expressions using
commutative and distributive properties to simplify the calculation

The pupil can use formal methods to solve multi-step problems.

Is for addition at Year 6:

Perform mental calculations, including with mixed operations and large numbers, using and
practising a range of mental strategies.

Solve multi-step problems in context, deciding which operations and methods to use and why.
Use estimation to check answers to calculations and determine, in the context of a problem, levels
of accuracy.

Read, write, order and compare numbers up to 10 million and determine the value of each digit.
Round any whole number to a required degree of accuracy.

Pupils understand how to add mentally with larger numbers and calculations of increasing
complexity.

Year © = Addibion

Lepeadin &

Key vocabulary: add, more,
plus, and, make, altogether,
total, equal to, equals,
double, most, count on,
number line, sum, tens, units,
partition, plus, addition,
column, tens boundary,
hundreds boundary,
increase, ‘carry’, expanded,
compact, vertical, thousands,
hundreds, digits, inverse,
decimal places, decimal
point, tenths, hundredths,
thousandths

Adding sevecal aumlaocs

- p
J(A.F

(€]
~
(\

Adolung_sevecal nwmbers

13
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YEAR SIX

Walid has a place-value chart and three counters. He has represented the number
1,110,000.

Millians Thousands Ones
100s | 10s | 1s | 100s | 10s | 1s | 100s | 10s | 1s

LX)

Put these numbers in order from smallest to largest.
8,102,304 8,021,403 843,021 8,043,021

5. Fill in the missing numbers.

0 20,000 40,000 €0,000
6,5 8 4 1.6 4 8 4 7-5 2
+ 2,7 3 8 3104 + 8 17
8,3 2 3 + 516 12 9-2 2
11 1 A — 1
5,2 6 9
1

Figure 32: range of columnar addition calculations

14
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YEAR ONE

Subtract with numbers up to 50
1. 1 digit subtract 1 digit,
2. 2 digit subtract 1 digit,
3. 2 digit subtract multiple of 10.

Children consolidate understanding of subtraction practically, showing subtraction on bead strings,
using cubes etc. and in familiar contexts, and are introduced to more formal recording using number
lines.

By the end of year 1, children to start to use empty numberlines.

Children should:

«  Children should start recalling subtraction facts up to and within 10 and 20, and should be able
to subtract zero.

e Have access to a wide range of counting equipment, everyday objects, number tracks and
number lines, and be shown numbers in different contexts.

¢ Read and write the subtraction (-) and equals (=) sighs within number sentences.

e Interpret addition number sentences and solve missing number problems, using concrete
objects and number lines to solve.

Year 1 Maths KPIs

. Know number bonds to 10
Know number bonds to 20
Written Method: Subtract with numbers up to 50; 2-digit subtract 1 digit, 2 digit subtract multiple of
10.

e  Given a 2-digit number, identify one less

Key skills for subtraction at Year 1:
e Given a number, say one more or one less.
Count to and over 100, forward and back, from any number.
Represent and use subtraction facts to 20 and within 20.
Subtract with one-digit and two-digit numbers to 20, including zero.
Solve one-step problems that involve addition and subtraction, using concrete objects (ie bead
string, objects, cubes) and pictures, and missing number problems.
e Read and write numbers from 0 to 20 in numerals and words.

Year 1 » S 5 :
N T , A Key vocabulary: equal to, take,
gl wls take away, less, minus, subtract,
gt sl N leaves, distance between, how
= many more, how many fewer / less
TR @ S than, most, least, count back, how
many left, how much less is_?

A-digh subbrack o 4 -digk
12—-5=7

YYD
012 345 6@2 990 12 1318

iﬁ'ﬁ%&g o

24 -20= 4
=9 -1

) LI S L L 5. e e e o
L |
2 3OS 78900 12I3WISIG 171319 302 2275 B o3 15
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YEAR ONE

8-7=] | 7-2=] | 6-3=] | | ]=9-5
| ]-3-4 9-[ |=7 3= |-5 2=10-] ]

Holly locks at this picture. She writes 4-1=3. Explain how Holly's equation
represents the picture.

First Then Now
A P P
AN N N

)
<7

(2 ?

5 2

OO o

Figure 29: bar model and subtraction
f—3=4 equation (7—-2=5)

How many children are in the bumper car now?

‘ How many children are not wearing coats?

6-2=4

Figure 27: subtraction as reduction Figure 25: subtraction as partitioning

16
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YEAR TWO

Subtract with 2 digit numbers

1. Subtract on an empty number line by counting back and bridging tens.

2. Using numberlines but recording calculation in columns.

3. Using expanded column subtraction for subtracting two 2 digit numbers, NO
exchanging required.

Develop mental subtraction skills.

Children should consolidate understanding of subtraction by partitioning and subtracting tens then
units. When children are confident, move onto subtracting all the tens in one jump and then the units.
Within step 3, only provide examples that do NOT cross the tens boundary until they are secure with
the method itself.

Children should:
e Recognise that when numbers are close together, it is more efficient to count on the
difference.
¢ They need to be clear about the relationship between addition and subtraction.
e Have access to a wide range of BaselO, 100 squares and number lines, and be shown numbers in
different contexts.

Year 2 Maths KPIs
e Subtract any 2 two-digit numbers using an efficient strategy, explaining their method verbally, in
pictures or using apparatus (e.g. 72 — 17)
¢ Recall all number bonds to and within 10 and use these to reason with and calculate bonds to and
within 20, recognising other associated additive relationships

Key skills for subtraction at Year 2:

e Recognise the place value of each digit in a two-digit number.

e Recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100.

e  Subtract using concrete objects, pictorial representations, 100 squares and mentally, including: a
two-digit number and ones, a two-digit number and tens, and two two-digit numbers.

e  Show that subtraction of one number from another cannot be done in any order.

e Recognise and use inverse relationship between addition and subtraction, using this to check
calculations and missing number problems.

e Solve simple addition and subtraction problems including measures, using concrete objects,
pictorial representation, and also applying their increasing knowledge of mental and written
methods.

e Read and write numbers to at least 100 in humerals and in words.

Key vocabulary: equal to, take, take

. - away, less, minus, subtract, leaves,
245 sutedig mullple of 0 distance between, how many more, how
many fewer / less than, most, least,
count back, how many left, how much
less is_? difference, count on,

- digek subivock 2-digak, uakh cumbedise. strategy, partition, tens, units

59.9%| = 50+ 9
- a0+ 3
Sor . - 36 17
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YEAR TWO

e S B
2
5
63 - 17 = 46
/N 3
10 7 -
2
B3 - 7 =56 5
56 - 10 = 46 | - .
Figure 20: subtracting 17 from 63 by a 1 E 3 4 5
subtracting the ones first Figure 8: finding the difference — bar model and number line

3
30-3=27 /’_\
20909090 20000 20000 r — T
20000 00000 OO0 OO 2021222324 2526 27 28 29 30
Figure 10: tens frames with counters, and number lines, to support subtracting ones from a

multiple of 10

| have a 15cm length of ribbon. | cut off 6cm. How much ribbon is left?

I have 17 pencils. 9 have been sharpened. How many have not been sharpened?

18
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YEAR THREE

Subtract numbers with up to 3-digits
1. Secure understanding of using column subtraction for subtracting two 2 digit
numbers, NO exchanging required.
2. Introduce 'exchanging’ with column subtraction, using BaselO, with two 2 digit
numbers.
3. Column subtraction with exchanging for 3 digit numbers subtract 2 digit
numbers.

When learning to ‘exchange’, explore partitioning in different ways so that pupils
understand that when you exchange, the VALUE is the same. E.g. 72 = 70+2, 60+12, 50+22.

Children should continue to:
e Recognise that when numbers are close together, it is more efficient to count on the
difference.
e They need fo be clear about the relationship between addition and subtraction.
e Have access to a wide range of BaselO, 100 squares and number lines.

Year 3 Maths KPIs
e Find 10 and 100 less than a given number.
e Mental Subtract Method: a three-digit number and ones; a three-digit number and tens; a three-
digit number and hundreds.
e  Written Method: subtract numbers with up to 3-digits; Column subtraction with exchanging for 3
digit numbers subtract 2 digit numbers.

Key skills for addition at Year 3:

e Subtract a three-digit number and ones mentally.

e Subtract a three-digit number and tens mentally.

e Subtract a three-digit number and hundreds mentally.

e Estimate answers to calculations, using inverse to check answers.

e Solve problems, including missing number problems.

e Find 10 or 100 more or less than a given number.

e Recognise place value of each digit in 3-digit numbers (hundreds, tens, ones.)

e Counting up differences as a mental strategy when numbers are close together or near
multiples.

e Practise mental subtraction strategies, such as subtracting near multiples of 10 and adjusting
(e.g. subtracting 19 or 21), and select most appropriate methods to subtract, explaining why.

Key vocabulary: equal to, take, take
away, less, minus, subtract, leaves,
distance between, how many more, how
many fewer / less than, most, least,
count back , how many left, how much
less is_? difference, count on,
strategy, partition, tens, units,
exchange, decrease, hundreds,
value, digit
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YEAR THREE

Fill in the missing numbers.

100 100
less maore

@ [« a0 - []
100 100
@ @ less more

830 — 400 = 430 [ ]« 100 - [ ]

329-D=?43 — ?43-329:D

o/s ill §

6.1
A48
- 2886

! o

Figure 21: columnar subtraction with no
exchange: calculation and Dienes Figure 12: columnar subtraction of 266

representation from 749

ooo+

There are 365 days in a year. If it rains on 65 days of the year, on how many days
does it not rain?

B 2 7 ?|:|4

- 11[] - B2

14 — 6 S — S
140 — 60 — 80 514 L3 2

It
oo
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YEAR FOUR

Subtract numbers with up to 4-digits
1. Secure understanding of column subtraction with exchanging for 3 digit numbers subtract
3 digit numbers.
2. Partitioned column subtraction for 3 and 4 digit numbers with ‘exchanging’
(decomposition).
3. Column subtraction with 3 and 4 digit numbers.
4. Subtract 2 numbers with 2 decimal places, NO exchanging.

When ‘exchanging’, continue to reinforce partitioning in different ways so that pupils
understand that when you exchange, the VALUE is the same. E.g. 72 = 70+2, 60+12, 50+22.

Children should continue to:
¢ Recognise that when numbers are close together, it is more efficient to count on the
difference.
e They need to be clear about the relationship between addition and subtraction.
e Have access to a wide range of BaselO to support learning.

Year 4 Maths KPIs
o Written Method: Subtract numbers with up to 4-digits - using the column method

Key skills for subtraction at Year 4:

e Subtract by counting on where numbers are close together or they are near to multiples of
10, 100 etc.

e Children select the most appropriate and efficient methods for given subtraction
calculations.

e Estimate and use inverse operations to check answers.

e Solve addition and subtraction 2-step problems, choosing which operations and methods to
use and why.

e  Solve simple measure and money problems involving fractions and decimals to two decimal
places. Find 1000 more or less than a given number.

e  Count backwards through zero, including negative numbers.

e Recognise place value of each digit in a 4-digit nhumber Round any humber to the nearest 10,
100 or 1000.

e Solve number and practical problems that involve the above, with increasingly large positive
numbers.

Key vocabulary: equal to, take, take
away, less, minus, subtract, leaves,
distance between, how many more, how
many fewer / less than, most, least, count
back , how many left, how much less is_?

¢ stuyglig_ differ‘en;e, count on, strategy, partition,
) tens, units exchange, decrease, hundreds,
Bt i value, digit, inverse

200+ 200 % W0 3 &
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YEAR FOUR

5,342-300=_| 7,830 — 400 = 7,430
5,342 - |:| =5,302 Figure 5: partitioning 7,830 into 7,430 and 400

4382-300=] |
4,382-80=[ |
4382-2=[ |

Figure 35: number line and pie model showing subtraction of a fraction from a mixed number
{same denominator)

514121 3491
8538 2796 8 4D 3
_ 27809 - 485 - 2176
3,7 4 9 2,311 g, 2 2 7

Figure 49: columnar subtraction for calculations involving four-digit numbers
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YEAR FIVE

Subtract numbers with at least 4-digit numbers
1. Secure understanding of column subtraction with exchanging for two 4 digit
numbers.
2. Column subtraction with 4 and 5 digit numbers.
3. Subtraction with decimal values, including mixtures of integers and decimals,
aligning the decimal point.

Children who are still not secure with number facts and place value will need to remain on the partitioned
column method until ready for the compact method.

Children should continue to:
e Recognise that when numbers are close together, it is more efficient to count on the difference.
e Apply their learning to money and measures contexts and problems.

Remind children to:
1. Empty decimal places can be filled with zero to show the place value in each column.
2. Remind pupils the actual value is '7 tenths subtract 4 tenths’, not '7 subtract 4'.

Year 5 Maths KPIs:
e  Subtract numbers mentally with increasingly large numbers (example, 12 462 — 2300 = 10 162)
e Written Method: Subtract numbers with at least 4-digit numbers and decimal values including;
mixtures of integers and decimals, aligning the decimal point.

Key skills for subtraction at Year 5:

e  Subtract numbers mentally with increasingly large numbers.

e Use rounding and estimation to check answers to calculations and determine, in a range of
contexts, levels of accuracy.

e  Solve addition and subtraction multi-step problems in context, deciding which operations and
methods to use and why.

® Read, write, order and compare numbers to at least 1 million and determine the value of each
digit.

e Count forwards or backwards in steps of powers of 10 for any given number up to 1 million.

e TInterpret negative numbers in context, counting forwards and backwards with positive and
negative integers through 0.

e Round any number up to 1 million to the nearest 10, 100, 1000, 10 000 and 100 00O.

Year 5 - Subtrackion Bpreadin | =
S-digik subbmet tedigih number el e Key vocabulary: equal to, take,
13 9 7 3 P take away, less, minus, subtract,
-1 a 3 s 1 3la | leaves, distance between, how
AR TS many more, how many fewer /
less than, most, least, count back
1 , how many left, how much less
15000 siivart S-diih b I _ ‘ is_? difference, count on,
5 |5 |t | Subbrachion. walth deamals ; exchangun strategy, partition, tens, units
o IR [ o e qQ " i g exchange, decrease, hundreds,
e i T e |2 value, digit, inverse, tenths,
18 1 16 2 hundredths, decimal point,
with_bridgig, / exchangig decimal
2l Pella e
w=| 1 | a9 |3 23
Al St PR Y Rl O B ol w2
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YEAR FIVE

5342-3= D

53.42—[[=53.02

387-08 =D
99_99—9[1=D

4726
- 158 3
7 1-4 3

TB3-04=743
Figure B: partitioning 7.83 into 7.43 and 0.4

25_14—U_D4=D 19_?—9=D

B4.51=5D+D D_3+5_ﬁ1=D
21.8-9.20
2180 g8 1-7
- 9-29 - 2 453
1 25 1 55 G4

Figure 51: columnar subtraction for calculations involving numbers with up to 2 decimal places
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YEAR SIX

Subtract with more complex numbers and decimal values.
1. Using the compact column method to subtract more complex integers.
2. Using the compact column method to subtract money and measures, including
decimals with different numbers of decimal places.

Pupils should be able to apply their knowledge of a range of mental strategies, mental recall skills,
and informal and formal written methods when selecting the most appropriate method to work
out subtraction problems.

Children should continue to:
e Apply their learning to money and measures contexts and problems.

Year 6 Maths KPIs:
e The pupil can calculate mentally, using efficient strategies such as manipulating expressions
using commutative and distributive properties to simplify the calculation
e  The pupil can use formal methods to solve multi-step problems.

Key skills for subtraction at Year 6:

e  Solve addition and subtraction multi-step problems in context, deciding which operations
and methods to use and why.

® Read, write, order and compare numbers up to 10 million and determine the value of each
digit.

e Round any whole number to a required degree of accuracy.

e Use negative numbers in context, and calculate intervals across zero.

e  Children need to utilise and consider a range of mental subtraction strategies, jottings and
written methods before choosing how to calculate.

lear € > Subtrackon. — _Bependin 12

Key vocabulary: equal to, take,
take away, less, minus, subtract,
leaves, distance between, how
. : many more, how many fewer / less
e 5 | than, most, least, count back , how
many left, how much less is_?
difference, count on, strategy,
partition, tens, units exchange,
decrease, hundreds, value, digit,

Covpack  column. subrachion _ _

Coopack _csluma subtraction, wath decimals
g

|
pbl ‘;~ g : ! inverse, tenths, hundredths,
o e T S decimal point, decimal
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YEAR SIX

249

27 98 8,,4’J3
- 4 8 5 - 2,17 6 -

2,311 6,2 2 7

Figure 33: range of columnar subftraction calculations

Question: The sum of 2 numbers is 25,
and the difference between them is 7.
What are the 2 numbers?

Solution:

a 2] 5\5\1

}25—?:18

b 9 J

Figure 17: using a bar model to solve a
problem with 2 unknowns — example 1

a=9+7=16
b=9

5,42{]—|:|= 3,270

The numbers are 16 and 9.

21.8-929

11 71
Z1-80
9-2 9

1 231

85,200 — 52,500 = |:[
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YEAR ONE

Multiply with concrete objects, arrays and pictorial
representations - using repeated addition (and exploring
numbered numberlines)

1. Give children experience of counting equal group of objects in 2s, 5s and 10s.
2. By the end of Year 1, children should experience a multiplication numberline
for x 2, 5 and 10.

Present practical problem solving activities involving counting equal sets or groups, as above.

Children should:
e Explore games involving counting in 2, 5 and 10.
e Increase pace and confident of counting in 2, 5 and 10.
e The end of Year 1, children should know their 2, 5 and 10 timestable.

Year 1 Maths KPIs:

e  Know their 2 timestable (use the timestable tests) and count in steps of 2
e  Know their 10 timestable (use the timestable tests) and count in steps of 10.
e  Count in multiples of five.

Key skills for multiplication at Year 1:
e Countin multiples of 2, 5 and 10.
e Solve one-step problems involving multiplication, by calculating the answer using concrete
objects, pictorial representations and arrays with the support of the teacher.
e Make connections between arrays, number patterns, and counting in twos, fives and tens.
e Begin to understand doubling using concrete objects and pictorial representations.

T Key vocabulary: groups of, lots of,
times, array, altogether, multiply,
count, repeated addition.
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YEAR ONE

r T T T 1 T 1
0 2 4 &6 8 1012 14 168 18 20

Figure 10: number line to support counting in multiples of 2

| T |
0 10 20 30 40 50 &0 70 B8O 80 100

Figure 11: number line to support counting in multiples of 10

How many pencils are there?

10 10 10 10 10

pencils pencils pencils pencils pencils

Wi ) )
10 10 10 10

pencils pencils pencils pencils

Figure 13: counting in tens — 9 packs of 10 pencils

6. How much money is in each purse?

Figure 23: odd and even numbers up to 10

| | | | | | |
o5 10 15 20 25 30 35 40 45 50

Figure 12: number line to support counting in multiples of 5
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YEAR TWO

Use repeated addition on a number line
1. Secure understanding of using a numbered multiplication numberline for 2, 5
and 10 timestable.
2. Use an empty numberline for 2, 5 and 10 timestable.
3. Use a numbered numberline, then an empty numberline for 3 and 4
timestable.
4. By the end of Year 2 children to write answers as the grid method.

Starting from zero, make equal jumps up on a number line to work out multiplication facts
and write multiplication statements using x and = signs.

Children should:
e The end of Year 2, children should know their 2, 3, 4, 5 and 10 timestable.

Year 2 Maths KPIs:
e Recall multiplication and division facts for 2, 5 and 10
e  Solve multiplication and division facts for 2, 5, and x10, demonstrating an understanding of
commutativity as necessary, and use them to solve problems

Key skills for multiplication at Year 2:
e Count in steps of 2, 3 and 5 from zero, and in 10s from any number.
e Recall and use multiplication facts from the 2, 3, 4, 5 and 10 multiplication tables.
e Recognising odds and evens.
e Write and calculate number statements using the x and = signs.
e Show that multiplication can be done in any order (commutative).
e Solve a range of problems involving multiplication, using concrete objects, arrays,
repeated addition numberline, mental methods, and multiplication facts.
¢ Pupils use a variety of language to discuss and describe multiplication.

x 1Y
Key vocabulary: groups of,

lots of, times, array,
altogether, multiply, count,
repeated addition, multiplied
LI by, column, row,
commutative, sets of,
equal groups, times as big
as, once, twice, three
times.
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YEAR TWO

Fill in the missing numbers.

[]x5=3ﬂ 5D+1D=[] 2x[]=14

‘ represents 2 50cKs

S P rrrrer
- ISP
B B P | i
Eese J J J ‘ J ‘ Figure 12: recognising equal groups — 3 groups of 5 eggs

_ _.— —_—— _,r.

- |
&

OOO @QQz

Figure 14: 3 bags of 5 biscuits alongside three 5-value counters

Write these addition expressions as multiplication expressions. The first one has been
completed for you.

h+5+5+5+5=5x5

2+242+242=

2+24+2-=

10+10+10=
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YEAR THREE

Mulhply 2-digits by a single digit number
Introduce how column multiplication looks - this is how children will record their
answers.
2. Introduce the expanded column multiplication and use this for their workings.
3. By the end of Year 3, move onto the column multiplication method for 2 digit
multiplied by 1 digit number.

To use the grid method for workings, children should:
1. Partition numbers into tens and units.
2.  Multiply multiples of ten by a single digit (e.g. 20 x 4) using their knowledge of multiplication
facts and place value.
3. Recall and work out multiplication facts in the 2, 3, 4, 5, 6, 8 and 10 times tables.
4. Add the tens and the units answers together.

Children should:
e The end of Year 3, children should know their 2, 3, 4, 5, 6, 8 and 10 timestable.
e The end of Year 3, children should be able to count in 50 and 100.

Year 3 Maths KPIs:
e Know their 2, 3, 4, 5, 6, 8 and 10 timestable (use the timestable tests)
e Written Method: Multiply 2-digits by a single digit number; multiplying a 2-digit number by a 1-digit
number — for 2, 3, 4, 5, 6 and 8 and 10 timestable.

Key skills for multiplication at Year 3:

e Recall and use multiplication facts for the 2, 3, 4, 5, 6, 8 and 10 multiplication tables.

e Multiply multiples of 10, 50 and 100.

e Write and calculate humber statements using the multiplication tables they know, including 2-
digit x single-digit, drawing upon mental methods, and progressing to reliable written
methods.

e Solve multiplication problems, including missing number problems.

e Develop mental strategies using commutativity (e.g. 4 x 12 x5 =4 x 5 x 12 = 20 x 12 = 240)

e Solve simple problems in contexts, deciding which operations and methods to use.

o Develop efficient mental methods to solve a range of problems e.g using commutativity (4 x
12 x5 =4x5x12 = 20 x 12 = 240) and for missing number problems _ x 5 = 20, 3 x _ = 18,

_x_=32
P Yo 8 + Huliglicabion Hersodan I,
| Key vocabulary: groups of, lots of,
» ; “')Lmbf&'i by d-digl_cdusn_aulbed times, array, altoget.h.er', multiPlX,
il B : count, repeated addition, multiplied by,
" - lj column, row, commutative, sets of,
' L B _; ~u equal groups, times as big as, once,
> ?“ _:...:.,.,- % twice, three times, partition, grid
method, multiple, product, tens,
units, value.

x &
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YEAR THREE

+ identifying products

ax4=[] []=3x5

« solving missing-factor problems

[jx5=45 6x[]=48

1DMU=[]
22=[]x2

= using relevant multiplication table facts to solve division problems

35+5=[] []=4u+a

| need 14 ping-pong balls. There are 2
ping-peng balls in a pack. How many
packs do | need?

dleleleslele

14+2=7

14

212121212122

Figure 27: uging an array and bar model to
show that 14 divided into groups of 2 is
equal to T

£14 is shared between 2 children. How
much money does each child get?

(XXXXXX)
(XXX NXX)

14+2=7

14

7 7

Figure 28: using an array and bar model to
show that 14 shared between 2 is equal to 7

Language focus

“7 times 2 is 14, so 14 divided by 2
is7."

“14 divided into groups of 2 is equal
to7”

Language focus

“7 times 2 is 14, so 14 divided by 2
is7.”

“£14 shared between 2 is equal to £7
each.”

| need 7 packs of ping-pong balls.

Each child gets £7.

(XXX X)

cddesce o

0000009

7 groups of 2

T=2=14
Tx2=2x7

Figure 26: using an array to show that 7 groups of 2 and 2
same total quantity

2 groups of 7
2=7=14

groups of 7 both correspond to the
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YEAR FOUR

Multiply 2 and 3-digits by a single digit number using the

column method.
1. Secure understanding of column multiplication method for 2 digit multiplied by 1
digit number.
2. Introduce column multiplication method of 3 digit multiplied by 1 digit number. If
needed, use expanded column method.
3. By the end of Year 4, children should use the column method for a 2 or 3 digit
number multiplied by a 1 digit number.

Children need to learn to approximate before they calculate, and make this a regular part of
their calculating, going back to the approximation to check the reasonableness of their answers.
E.g. 346 x 9 is approximately 350 x 10 = 3500.

Multiply multiples of ten and one hundred by a single-digit, using their multiplication knowledge.

Children should:
e The end of Year 4, children should know their 2, 3,4, 5, 6, 7, 8, 9 and 10 timestable.
e The end of Year 4, children should be able to count in 25, 50, 100 and 1000.
e Learn how to multiply numbers with 2 decimal places (context of money and measure) by 10 and
100.

Year 4 Maths KPlIs:

e Recall multiplication and division facts for multiplication tables up to 12 x 12.
e Written Method: Multiply 2 and 3-digits by a single digit number using the column method.

Key skills for multiplication at Year 4:

e Recall multiplication facts for all multiplication tables up to 12 x 12.

e Count in multiples of 25, 50, 100 and 1000.

e Recognise place value of digits in up to 4-digit humbers (thousands, hundreds, tens, and ones).

e Use place value, known facts and derived facts to multiply mentally, e.g. multiply by 1, 10, 100, by
0, or to multiply 3 numbers.

e Develop efficient mental methods to solve a range of problems e.g using commutativity (4 x 12
x5 =4x5x12 =20 x 12 = 240) and for missing number problems _x5=20,3 x _=18, _x _
=32

e Use commutativity and other strategies mentally 3x6=6x3,2x6x5=10x6,39x7=30x7+9
x7.

e Solve problems with increasingly complex multiplication in a range of contexts.

Year 4 — Mulkiplicabion Bropendin 16
Key vocabulary: groups of, lots of,
3-digd multighiod by d-digk oumber times, array, altogether, multiply,
[ | | count, repeated addition, multiplied
I 3 23 by, column, row, commutative, sets of,
. " equal groups, times as big as, once,
TS twice, three times, partition, grid
1 | 518 method, multiple, product, tens, units,
—i——~g° gog value, inverse.
L= la
® =]
- [~ ‘6 (o]
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YEAR FOUR

¢ 8x9=[ ] [[]=3=12
(identify products)
* []x5=4s5 8x[ |=48

(solve missing-factor problems)

. 35+7=|:| |:|=63+9

6x6=] |
121= [=11

(use relevant multiplication table facts to solve division problems)

IxT2=216

Explain how you can use this fact to calculate:
a. 3=73

b. 4«72

.-"1 4‘--_
7 7

YY)
I o00000 00000 R@®®
2000200 OOED

Figure 25: array showing that 14=3 is
double ¥=3

1 1 1T 1 1T 1T T T T 1
0 6 12 18 24 30 36 42 48 54 &0

«100
.It"'"_'—‘_‘_'_“'\
11,0008 | 100s | 10s 1s
. 8
8 _ 4] 0
=100
8 = 100 = 800 800+=100=8

Figure 17: uging a place-value chart to multiply and divide by 100

14x3 = T=3+T=3
= 21+ 21
= 42

w

oo ]+

eeleoe~
eoleoeleeln
leleee e

oooee
e oo o
e e eeoe=

Figure 22: number line and array showing that adjacent multiples of 6 {24 and 30) have a

difference of 6

Tx2=14
2xT=14
Interpretation 1
TIBRI IR A NIBE RTINS

Interpretation 2
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YEAR FIVE

Multiply up to 4-digit numbers by 1 or 2 digit numbers using

the column method.
1. Secure and recap column method for a 3 digit number multiplied by a 1 digit
number.
2. Teach 4 digit multiplied by a 1 digit number using expanded column method.
3. Teach 2 and 3 digit number multiplied by 2 digit number using expanded column
method.
4. Teach 4 digit multiplied by a 2 digit number using expanded column method.

Children need to continue to approximate before they calculate, and make this a regular part
of their calculating, going back to the approximation to check the reasonableness of their
answers. E.g. 346 x 9 is approximately 350 x 10 = 3500.

Multiply multiples of ten and one hundred by a single-digit, using their multiplication knowledge.

Children should:
e The end of Year B, children should be able to apply and know all multiplication facts for 12 x 12.
e The end of Year 4, children should be able to count in 25, 50, 100 and 1000.
e Multiply and divide numbers and decimals by 10, 100 and 1000.

Year 5 Maths KPlIs:

e Written Method: Multiply up to 4-digit numbers by 1 or 2 digit numbers using the column method; 4
digit multiplied by a 2 digit number using expanded column method.

Key skills for multiplication at Year 5:
e TIdentify multiples and factors, using knowledge of multiplication tables to 12x12.
e Solve problems where larger numbers are decomposed into their factors.
e Multiply and divide integers and decimals by 10, 100 and 1000.
e Recognise and use square and cube numbers and their notation.

e Solve problems involving combinations of operations, choosing and using calculations and
methods appropriately.

Yemr 3 = Muliplicabion, e Key vocabulary: groups of,
lots of, times, array,
altogether, multiply, count,
repeated addition, multiplied
by, column, row, commutative,
Iz o5 lgrg sets of, equal groups, times as
' big as, once, twice, three
times, partition, grid method,

A depd maligand byl digl ruaie

_.
W

£-duarl __.._,,LEFM b0 B -dlaerdl il multiple, product, tens, units,
- T i | value, inverse, square, factor,
. - integer, decimal, short/long
i 0 n multiplication, ‘carry’.
3 % 0 K
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YEAR FIVE

2 4 34 2 237 1
® B ¥ 7 * 4
1 4 4 2.3 9 4 9.4 8 4
2 L 1 2

Figure 52: short multiplication for multiplication of 2-, 3- and 4-digit numbers by one-digit numbers
[ |x5=1325 176=4x] |

Fill in the missing numbers.

[ 16 [1s[]

Py sy
CIOION I 1 1)

Figure 27: place-value counters showing 34 =2

Informal written Expanded multiplication Short multiplication
method algorithm
105 10s| 1s
34x2 = 30x2 + 4x2 3 4 3 4
= 680 + B8 x 2 ® 2
= 68 _
8 2=4ones=58ones RE:
6|0 2=x3tens=6tens
6|8
4=7 ones = 28 ones
= Z2tens+8 ones
36 7 N
4x6 tens = 24 tens
X 4 = 2 hundreds + 4 tens
1.4 6 8 plus 2 more tens = 2 hundreds +6 tens
5 2 4x3 hundreds = 12 hundreds
Figure 28: multiplying 367 by 4 = 1thousand+2 hundreds
using short multiplication plus 2 more

= 1thousand + 4 hundreds
hundreds
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YEAR SIX

Multiply up to 4-digit numbers by 1 or 2 digit numbers.
Multiply decimals with up to 2 d.p by a single digit.

1. Secure and recap column method for up to 4-digit numbers multiplied by 1 or
2-digit numbers.

2. Teach 1 digit number with 2 d.p. multiplied by a 1-digit number.

3. Teach 2 digit number with 2 d.p. multiplied by 1-digit number.

4. Teach 1 or 2-digit number with 2 d.p. multiplied by a 2-digit number.

Children should:

e Use rounding and place value to make approximations before calculating and use these to
check answers against.

e Use column multiplication (see ¥5) to multiply numbers with more than 4-digits by a
single digit, to multiply money and measures, and to multiply decimals with up to 2d.p. by
a single digit.

e Use expanded column multiplication (see ¥5) to multiply numbers with at least 4 digits by
a 2-digit number.

e  Multiply decimals with up to 2 d.p. by 1 and 2-digit humbers.

e Multiply decimals by whole numbers.

Year 6 Maths KPlIs:
e The pupil can calculate mentally, using efficient strategies such as manipulating expressions using
commutative and distributive properties to simplify the calculation
e The pupil can use formal methods to solve multi-step problems.

Key skills for multiplication at Year 6:
e Recall with confidence, multiplication facts for all times tables up to 12 x 12 (as Year 5).
e Multiply multi-digit numbers, up to 4-digit x 2-digit using expanded column multiplication.
e Perform mental calculations with mixed operations and large numbers.
e Solve multi-step problems in a range of contexts, choosing appropriate combinations of
operations and methods.
o Estimate answers using round and approximation and determine levels of accuracy.
e Round any integer to a required degree of accuracy.

Z2 0 H 949209 HHA4CC D

[ .
Year 6 - Mulbiplicalion _Pependin 8
- , N Key vocabulary: groups of, lots of,
Mﬁ‘h—’ﬁ%#%%—gﬂﬁi—m times, array, altogether, multiply, count,
5 \ E’ repeated addition, multiplied by, column,
G | I |Ls row, commutative, sets of, equal groups,
_ ,,,,;‘,-’ébq}% times as big as, once, twice, three

times, partition, grid method, multiple,
product, tens, units, value, inverse,

A-digh multiplud oy 2-dugik sumbor Bt square, factor, integer, decimal,

o I s L*" ; short/long multiplication, ‘carry’,
e g | & tenths, hundredths, decimal.
+ 1 Q [l | [¢]
bS] o 1.9 L@
ﬂdﬁ{’l‘\fbﬁ documals ~
£le 45 L. 7
% 3
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YEAR SIX

=10 =100 x1000 =10 =100 +1,000

Use each term only once.

543  [=543 3,169  ]|=3169,000
276,104]  |-276104 35000 =35

515 |=5/150
4211 ]=42700

1,000,000
250,000 250,000 250,000 250,000
1,000
250 250 2350 250
1
0.25 0.25 0.25 0.25

Figure 10: bar models showing 1 million, 1,000 and 1 partitioned into 4 equal parts

L
LT
wn

Figure 14: completing a sequence where each term is 5 times the previous

2 4 34 2

¥ G ® T

14 4 2,39 4
2 21

Figure 34: range of short multiplication calculations

=

|

= &
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YEAR ONE

6roup and share small quantities.
1. Children to use objects and pictorial representations to group and share by
2, 5 and 10.
2. Children to record their calculations by drawing hoops and dots.
3. Children to learn how to find half of numbers by to 20.
4. By the end of Year 1, when children are confident, move onto repeated
subtraction with numbered numberline.

Using objects, diagrams and pictorial representations to solve problems involving both
grouping and sharing.

Children should:
e Use lots of practical apparatus, arrays and picture representations.
e Be taught to understand the difference between 'grouping' objects (How many groups of
2 can you make?) and 'sharing’ (Share these sweets between 2 people).
e Beable to count in multiples of 2s, 5s and 10s.
e Find half of a group of objects by sharing into 2 equal groups.

Year 1 Maths KPIs:

e  Know their 2 timestable (use the timestable tests) and count in steps of 2
e Know their 10 timestable (use the timestable tests) and count in steps of 10.
e  Count in multiples of five.

Key number skills needed for division at Year 1:

e  Start to know, recall and use multiplication and division facts for the 2, 5 and 10
multiplication tables.

e Solve one-step problems involving multiplication and division, by calculating the answer
using concrete objects, pictorial representations arrays with the support of the teacher.

¢ Through grouping and sharing small quantities, pupils begin to understand, division, and
finding simple fractions of objects, numbers and quantities.

e  They make connections between arrays, number patterns, and counting in twos, fives and
tens.

- - Lerendix 19 Key vocabulary: share, share
Putonal ‘ equally, one each, two each.., group,

= Division

i . oy

G groups of, lots of, array.
— 12 shared behwmad = 4~

4+ & 4
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YEAR ONE

These sticks are grouped into bundies of 10. How many sticks are there altogether?

L L 4

How many wheels are there altogether? Count in groups of 2.

There are 5 hedgehogs in each group. How many hedgehogs are there altogether?

3530 30 30 0
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YEAR TWO

Use repeated subtraction numberline.
1. Children to use repeated subtract numbered numberline for dividing 2, 5 and

10.

2. Children use repeated subtract numbered numberline for dividing 2, 3, 4, 5
and 10.

3. Children use repeated subtract empty numberline for dividing 2, 3, 4, 5 and
10.

4. By the end of Year 2, children to be shown the ‘bus stop’ method for 2-digit
divided by 1-digit.

Group from zero in equal jumps of the divisor to find out ‘how many groups of _in _?".
Pupils could and using a bead string or practical apparatus to work out problems. This is
an important method to develop understanding of division as grouping.

Children should:
e Use lots of practical apparatus to support numberline method.
e Beable to count in multiples of 2, 3, 4,5 and 10.
e Find half of a group of objects by sharing into 2 equal groups.

Year 2 Maths KPlIs;
e Recall multiplication and division facts for 2, 5 and 10
e  Solve multiplication and division facts for 2, 5, and x10, demonstrating an understanding of
commutativity as necessary, and use them to solve problems

Key number skills needed for division at Year 2:

e Count in steps of 2, 3,4, 5 and 10 from O.

e Recall and use multiplication and division facts for the 2, 3, 4, 5 and 10 multiplication
tables.

e Recognising odd and even numbers.

e Calculate mathematical statements for multiplication and division within the multiplication
tables and write them using the x, + and = signs.

e Show that multiplication of two humbers can be done in any order (commutative) and
division of one number by another cannot.

*  Solve problems involving multiplication and division, using materials, arrays, repeated
addition, mental methods, and multiplication and division facts, including problems in
contexts.

S PN T YT Key vocabulary: share, share equally,

ccenbobons - bonsg. ) one each, two each..., group, groups of,
1 E e lots of, array, divide, divided by,
& & 4 & =

divided into, division, grouping,
number line, left, left over.
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YEAR TWO

Miss Robinson asked Harry to get 60 apples from the kitchen. The apples come in
bags of 10. How many bags does Harry need to get?

Diego has some 5p coins. He has 40p altogether. How many 5p coins does
Diego have?

ISTofioTeloTe)
fOE)QJ !@ @) K- \

@ ® ®

Figure 14: 3 bags of 5 biscuits alongside three 5-value counters

Pupils should then leam that unknown-factor problems can also be represented with
division equations (gquotitive division), for example, 15+5= |:| They should be able to

use skip counting or their multiplication-table fluency to find the quotient:19+5=3_

27+3=

2 0 H O H<HD

How many 3s in 272
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YEAR THREE

Divide 2-digit numbers by a single digit

1.

Children to use expanded bus stop method for 2 digit number divided by 1-digit
number - with NO remainders.

Children to use expanded bus stop method for 2 digit number divided by 1 -digit
number - with remainders.

Children to use compact bus stop method for 2 digit number divided by 1-digit
number - with NO remainders.

Children should be secure when entering Year 3, with division as grouping on number lines. Next,
introduce 'bus stop’ method. However, initially carefully selected examples requiring no
calculating of remainders at all.

Children should:

Teachers can introducing the layout of short division by comparing it to an array.

Remind children of correct place value, that 96 is equal to 90 and 6, but in short
division, pose: How many 3's in 9? = 3, and record it above the 9 tens and How many 3's in 6?
= 2, and record it above the 6 units.

Once children demonstrate a full understanding, they can be taught how to use the method
when remainders occur within the calculation (e.g. 96+4), and be taught to ‘carry’ the
remainder onto the next digit.

Be able to count in multiples of 2, 3, 4, 5, 6, 8 and 10.

Year 3

Maths KPIs:

Know their 2, 3, 4, 5, 6, 8 and 10 timestable (use the timestable tests)
Written Method: Divide 2-digit numbers by a single digit expanded bus stop method for 2 digit number
divided by 1-digit number — with remainders.

Key number skills needed for division at Year 3:

Recall and use multiplication and division facts for the 2, 3, 4, 5, 6, 8 and 10 multiplication tables
(through doubling, connect the 2, 4 and 8s).

Werite and calculate mathematical statements for multiplication and division using the multiplication
tables that they know, including for two-digit numbers times one-digit numbers, using mental and
progressing to for-mal written methods.

Solve problems, in contexts, and including missing number problems, involving multiplication and
division.

Pupils develop efficient mental methods, for example, using multiplication and division facts (e.g. using
3x2=6,6+3=2and 2 =6+ 3)to derive related facts (30 x 2 = 60, so 60 = 3 = 20 and 20 = 60 = 3).
Pupils develop reliable written methods for division, starting with calculations of 2-digit numbers by 1-
digit numbers and progressing to the formal written method of short division.

— —
Year 3 - Dirision _Prpendin 20 and
P g o Zl oo Key vocabulary: share, share equally,

to & one each, two each..., group, groups of,
= lots of, array, divide, divided by,
divided into, division, grouping, number
line, left, left over, inverse, short
division, ‘carry’, remainder, multiple.

I0O+5 «l
I la3[a01'g 1 =157

s s et - 2 i il b 1.digh
| | 5
336 (qm‘_ E)314"6 42
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YEAR THREE

« solving missing-factor problems

[]x5=45

6x[]=48

22:[]x2

+ using relevant multiplication table facts to solve division problems

35+5=[]

15

3

3]3

3|3

Figure 31: using a bar model to represent 15 divided into 5 equal parts

| need 14 ping-pong balls. There are 2
ping-pong balls in a pack. How many
packs do | need?

oleelslelele

14+2=7

14

2121212222

Figure 27: using an array and bar model to
show that 14 divided into groups of 2 is
equal to 7

[ ]=40-8

£14 is shared between 2 children. How
much money does each child get?

(XXxXxxx
CXXXxXxx)

14+2=7

14

7 7

Figure 28: using an array and bar model to
show that 14 shared between 2 iz equal to 7

Language focus

“T times 2 is 14, s0 14 divided by 2
is7."

*14 divided into groups of 2 is equal
to 7.

Language focus

“7 times 215 14, s0 14 divided by 2
is7."

“£14 shared between 2 is equal to £7
each.”

000

Figure 30: 12 oranges divided into 4 equal parts
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YEAR FOUR

Divide 3-digit numbers by a single digit

1. Secure understanding of use compact bus stop method for 2 digit number divided
by 1-digit number - with remainders.

2. Expanded bus stop method for 3-digit divided by 1-digit number - with NO
remainders.

3. Expanded bus stop method for 3-digit divided by 1-digit number - with
remainders.

4. By the end of Year 4, start to use compact bus stop method for 3-digit number
divided by 1-digit number.

Before moving onto 3-digit divided by 1-digit, children must understand how to calculate
remainders, using this to ‘carry’ remainders within the calculation process.

When the answer for the first column is zero (1 + 5, as in example), children could initially write
a zero above o acknowledge its place, and must always ‘carry’ the number (1) over o the next
digit as a remainder.

Children should:

e Ensure children fully understand the concept of remainders.

e Continue to remind children of correct place value, that 96 is equal to 90 and 6, but in
short division, pose: How many 3's in 9? = 3, and record it above the 9 tens and How
many 3's in 6? = 2, and record it above the 6 units.

e Beable to count in multiples of 2, 3,4,5,6,7,8,9 and 10.

Year 4 Maths KPIs:
e  Written Method: Divide 3-digit numbers by a single digit using; Expanded bus stop method for 3-digit
divided by 1-digit number — with remainders.
e Know and recall up to 12x12

Key number skills needed for division at Year 4:

e Recall multiplication and division facts for 2, 3, 4,5, 6,7, 8,9 and 10 timestable.

e Use place value, known and derived facts to multiply and divide mentally, including: multiplying and
dividing by 10 and 100 and 1.

e Pupils practise to become fluent in the formal written bus stop method with exact answers when
dividing by a one-digit number.

e Pupils practise mental methods and extend this to three-digit numbers to derive facts, for
example 200 x 3 = 600 so 600 =+ 3 = 200.

e Pupils solve two-step problems in contexts, choosing the appropriate operation, working with
increasingly harder numbers. This should include correspondence questions such as three cakes
shared equally between 10 children.

Erpardud fos by mulhad, wald cemounden,

e B e = Key vocabulary: share, share equally,
one each, two each..., group, groups of,

Lo sy rubrad - 3 bt duided b 1. dad lots of, array, divide, divided by,

I . IH 3 divided into, division, grouping, number

Gy ~edae

line, left, left over, inverse, short
division, ‘carry', remainder, multiple,
divisible by, factor.

N 5o Drsiesn,

Eracdad_Bun_sho. Bdqt durdd by Lodial

a0 + i 3
LTS & a3 » ¢
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YEAR FOUR

The 36 multiplication facts that are required for formal written multiplication are as
follows.

2x2
Ix2 3x3
Ax2 4x%3 44
5x2 9x3 S5x4 5x5
Gr2 Bx3 Gxd G5 Bx6
T=2 7x3 IET: Tx5 7«6 =7
Bx2 Bx3 Bx4 Bxb BxG 87 8«8
gx2 9x3 9x4 9x5 9x6 9x7 9=B 9x8

Consider the following context: Four scouts can fit in each tent. How many tents will be
needed for thirty scouts?

/@/@\mmm/@\m

Figure 12: pictorial representation and counters: with 30 scouts and 4 per tent, 7 tents are
insufficient

30+4=7r2

Which of these division calculations have the answer of 3r 27
237 17 <5 32=6
1:2 14-4 30-+8
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YEAR FIVE

Divide up to 4-digit numbers by a single digit

1. Secure understanding of compact bus stop method for 3-digit number divided by 1-digit
number.

2. Teach 4-digit divided by 1-digit using bus stop method - with NO remainders.

Teach 4-digit divided by 1-digit using bus stop method - with remainders.

4. By the end of Year 5, IF confident, introduce long division (bus stop method) for 3-
digit divided by 2-digit.

w

Now that pupils know how to divide when there are remainders, division needs to have a real life
problem solving context, where pupils consider the meaning of the remainder and how to express it,
ie. as a fraction, a decimal, or as a rounded number or value , depending upon the context of the
problem. For example, the answer to 5309 + 8 could be expressed as 663 and five eighths, 663 r 5, as a
decimal, or rounded as appropriate to the problem involved.

Children should:
e Ensure children fully understand the concept of remainders in a number of ways, including
fractions and decimals.
e Know and use all multiplication and division facts for up to 12 x 12.

Year 5 Maths KPIs:
e Written Method: Divide up to 4-digit numbers by a single digit; Whole numbers and with remainders

Key number skills needed for division at Year 5:

¢ Recall multiplication and division facts for all numbers up to 12 x 12.

e Multiply and divide numbers mentally, drawing upon known facts.

e Identify multiples and factors, including finding all factor pairs of a number, and common factors of
two number.

e Solve problems involving multiplication and division where larger numbers are decomposed into their
factors.

e Multiply and divide whole numbers and those involving decimals by 10, 100 and 1000.

e Use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers.

e Work out whether a number up to 100 is prime, and recall prime numbers to 19.

¢ Divide numbers up to 4 digits by a one-digit humber using the formal written method of short division
and interpret remainders appropriately for the context.

e Use multiplication and division as inverses.

e Interpret non-integer answers to division by expressing results in different ways according to the
context, including with remainders, as fractions, as decimals or by rounding (e.g. 98 + 4=24r 2 =
241/2 = 245 = 2B).

e Solve problems involving combinations of all four operations, including understanding of the equals
sign, and including division for scaling by different fractions and problems involving simple rates.

Key vocabulary: share, share equally, one
each, two each..., group, groups of, lots of,
array, divide, divided by, divided into, division,
grouping, number line, left, left over, inverse,
short division, ‘carry', remainder, multiple,
divisible by, factor, quotient, prime number,
prime factors, composite number (non-
prime).
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1 1
0.5 0.5 0.2 0.2 0.2 0.2 0.2
1 1
0.25 0.25 0.25 0.25 0.1]0.1)0.1{0.1(0.1]0.1]0.110.1 (0.1 0.1

Figure 17: bar models showing 1 partitioned into 2, 4, 5 and 10 equal parts

Identifying core number facts:
short division

619

gla'als

Figure 19: short division of 4,952 by 8

Within-column calculations:

4+8=0r4
49+8=6r1
15+8=1r7
f2+8=9
=10 x 10 =10 x 10 x 10
TN N N E N ET N
1,000 100 10 1 0.1 0.01
M AN A
<10 =10 =10 =10 +10

Figure 23: multiplicative relationships between powers of 10: 10 times the size and one-tenth
times the size

Short division with place-value Short division

counters

Atens + 4 =21tens

dones+4=10ne

Figure 30: dividing 84 by 4 using short division

Figure 29: dividing 84 by 4 using short division
with place-value headings

with place-value counters




2 00O H 0N << HQQ

YEAR SIX

Divide up to 4-digit numbers by 1 and 2-digit numbers.

1.
2.

Teach long division (bus stop method) for 3-digit divided by 2-digit.
Teach long division (bus stop method) for 4-digit divided by 2-digit.

When dividing by a 1-digit number, pupils should continue to use the compact bus stop method,
but with numbers to at least 4 digits. Also, understand how to express remainders as fractions,
decimals, whole number remainders, or rounded numbers. Real life problem solving contexts need
to be the starting point, where pupils have to consider the most appropriate way to express the
remainder.

Teach pupils to write a ‘useful list' first at the side that will help them decide what ‘chunks’ to
use, e.g.. Ix___, 10x and 100x .

Introduce the method in a simple way by limiting the choice of ‘chunks’ to 'Can we use 10 lots? Can
use 100 lots?" As children become confident with the process, encourage more efficient chunks to
get to the answer more quickly (e.g. 20x, bx), and expand on their 'useful’ lists.

Children should:

Confidently and quickly, use all multiplication and division facts for up to 12 x 12.
Express remainders as fractions, decimals or use rounding, depending upon the problem.
Must be aligned in place value for subtracting within the long division (bus stop method).

Year 6 Maths KPIs:

The pupil can calculate mentally, using efficient strategies such as manipulating expressions using
commutative and distributive properties to simplify the calculation
The pupil can use formal methods to solve multi-step problems.

Key number skills needed for division at Year 6:

Recall and use multiplication and division facts for all numbers to 12 x 12 for more complex
calculations.

Divide numbers up to 4 digits by a two-digit whole number using the formal written method of long
division, and interpret remainders as whole number remainders, fractions, or by rounding, as
appropriate for the context. Use short division where appropriate.

Perform mental calculations, including with mixed operations and large numbers.

Identify common factors, common multiples and prime numbers.

Solve problems involving all 4 operations.

Use estimation to check answers to calculations and determine accuracy, in the context of a
problem.

Use written division methods in cases where the answer has up to two decimal places.

" Year & - Disisan _orendin 24
Long_duwisn (8o srp muthed Sdigh = 9-digh

Key vocabulary: share, share equally, one each,

s& Mt tqu each....f group, groups of, lots .07.‘, array,
divide, divided by, divided into, division,

=i-3 6 O (36 x19) . B .

=aE L L grouping, number line, left, left over, inverse,
= 36 % 3 o . ' ' H H

EiE1BEN: short division, ‘carry', remainder, multiple,

36 *x A ... . H
i : divisible by, factor, quotient, prime number,
= 36 % 2)
o

prime factors, composite number (non-prime),
common factor.

= 10+5+a+2-=19

oag.dusicn, (Bus, shop o), v-dugd duidid by 2-dge

4

(]

|
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-1 S O (15 % 109)
i T <) 49
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YEAR SIX

8 6r2 618 2 7-2 5

5/a 3% 8l4. 9'5™ al1 0% -0

Figure 36: range of short divizion calculations

1 17 7

1 ?[3:2 11
2 34

6 8
3 91 —, .
2 | 68 141
] 85 13 6
6 5 1
7
Figure 37: long divigion calculation
8 | 136 18,211=17)
3,128+23=136

Use the division calculation so solve the following calculation. Explain your answer.

24:<1SE=|:’
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