Calculation Policy — Livingstone Road Primary Federation
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Calculation Policy — Livingstone Road Primary Federation

Represent &
use number
bonds and
related
subtraction
facts within
20

2 more than 5.

My number line Emphasis should be on the language
10 | 1 more than5is equal to 6.’
J ‘2morethan5is 7.’

3+1=4

Qe

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, equals, double, most,

count on, number line

Key skills for addition at Y1:
+ Read and write numbers to 100 in numerals, incl. 1—20 in words

« Recall bonds to 10 and 20, and addition facts within 20
» Count to and across 100

« Count in multiples of 12, 5 and 10
Solve simple 1-step problems involving addition, using objects, number lines and pictorial

representations.

S

May 2020



Calculation Policy — Livingstone Road Primary Federation

Children draw representations of H,Tand O

Objective & Concrete Pictorial Abstract
Strategy
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Combine to make 10 first if possible, or
bridge 10 then add third digit

W*’ﬁls

Objective & Concrete Pictorial Abstract
Strategy
Add a two digit = 17+45=22
5 1745=22 Use part 17+45=22
number and ones SepAes \
Use ten frame to P o
make ‘magic ten and number @ explore related facts
- 17+45=22
model ot S+17=22
Children explore the pattern, 22—17=% =
174+ 5=22 @ ' ' ¢ 17 l 5
g 20 2 |22-5=17
2745=32
Add a 2 digit num- 27 + 30 27 410=37
ber and tens i £10 +10 +10 27420247
. 27+0=57
i
25410 =35 d 4 4 J
| 1 1 1
Explore that the ones digit does not change W27 37 41 87
Add two 2-digit 34 + 13
numbers a 45+22
I Y| seero
o +0 +0
Model using dienes , place value counters 45mm 30 + 1 0 =40
6 4 57 67
and numicon 40 + 7 = 47
Add three 1-digit ’ 4% 7 +8)= h O] +'7“I
numbers + + , 5
Regroup and draw representation. <o [1 7]

Combine the two numbers that make/
bridge ten then add on the third.
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Calculation Policy — Livingstone Road Primary Federation

Key vocabulary: add, more, plus, and, make, altogether, total, egual to, eguals, double, most,
count on, number fine , sum, tens, units, partition, addition, column, tens boundary

Key skills for addition at Y2:

* Add a 2-digit number and ones (e.q. 27 + 6)

+ Add a 2-digit number and tens (e.g. 23 + 40)

* Add pairs of 2-digit numbers (e.g. 35 + 47)

+ Add three single-digit numbers (e.g. 5+ 9+7)

* Show that adding can be done in any order (the commutative law).

s Recall bonds to 20 and bonds of tens to 100 (30 + 70 etc.)

« Count in 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)

« Compare and order numbers to 100 using < > and = signs.

» Read and write numbers to at least 100 in numerals and words.

* Solve problems with addition, using concrete objects, pictorial representations, involving
numbers, quantities and measures, and applying mental and written methods.
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Calculation Policy — Livingstone Road Primary Federation

Objective & Concrete Pictorial Abstract
Strategy
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Calculation Policy — Livingstone Road Primary Federation

Key vocabulary: add, more, plus, and, make, altogether, total equal to, equals, double, most,
count on, number line , sum, Tens, units, partition, addition, column, tens boundary, hundreds
boundary, increase, vertical, ‘carry’, expanded, compact

Key skills for addition at ¥3:

Read and write numbers to 1000 in numerals and words.

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)

Estimate answers to calculations, using inverse to check answers.

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

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

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
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Objective & Concrete Pictorial Abstract
Strategy
Ya—add numbers with | countars to add, exchanging ten ones for e 3% (oo : :
up to & digits a ten and ten tens for a hundred and ten @06 4 3 5 ' 7
hundreds for a thousand, o0 i o0 1 5 1 P
vt | Toae | owe e e ‘:: + 3 q
I (g el
I — = 3913
- ni g 3 ° continue from previous work to carry
hundreds as well as tens.

Draw representations using pv grid.
Relate to money and measures.

Y8—add numbers with | As year 4 237em1 79 728
more than & digits, - 4 slﬁ
tens| ones 4 tenths | hundredths| M4L cme l - anhy lw 127.4 c
o0
Add decimals with 2 dec- .. .. o e0 11 E 2 3 5 9 _
imal places, including g?.@ o 000 b e + £ f ? S
w .
o Introduce decimal place value counters C? ek q'
and model exchange for addition, (o
=)
Y6—add several num- | As Y8 As Y5 81,0519
bers of increasing com- | 3668
plexity . 23‘32_ [
12057 {S
NN
Including adding money,
measure and decimals 23- 36|
with different numbers insert zeros for 9-080
of decimal points. place hoiders. S q' -+ 770
G35 | +
1 2

May 2020
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Key vncu.bulnr'f: 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, vertical
carry, expanded, compact, thousands, hundreds, digits, inverse

Key skills for addition at Y4:

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
Solve 2-step problems in contexts, deciding which operations and methods

®

\\

May 2020

............



Calculation Policy — Livingstone Road Primary Federation

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

Key skills for addition at ¥5:

+ 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.

+ 5Solve 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 columnar addition.
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Calculation Policy — Livingstone Road Primary Federation

Key vocabulary: add, more, plus, and, make, altogether, total, equal to, eguals, 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

Key skills for addition at Yé:

« 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.

e 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.
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Objective & Concrete Pictorial Abstract
Strategy
Represent and use
P Link to addition. Use ? Move 1o using numbers within
number bonds and PPW model ta model ’ the part whole model.
related subtraction the inverse.
facts within 20 ” ’ e
Part Part Whaole ” ]
if 10 is the whole and & is one of the arts,
model
whiat s the other part?
N S
10—6=4 \se pictorial representations to show the part.
Make 10 14—9 13—7 16—8
i3-7=[8
_ - ! i i : How many do we take off first to get to
o - T = R - 107 How many left to take off?
E L (1T 11 Jump back 3 first, than another 4. Use ten
Make 14 on tha ten frame. Take 4 away 2 the stopping point.
to make tan, then take one more away 50
that you have taken 5.
e : 000
10=8+2
5—2=3
10=2+8
10—2=8
10—8=2
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Calculation Policy — Livingstone Road Primary Federation

KE]I' Vucnbulary: 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_?

Key skills for subtraction at Y1: \27

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.

Read and write numbers from O to 20 in numerals and words.

Use reasoning skills to solve one step problems and missing number problems: 7 =l - ©
Use reasoning skills to solve one step subtraction problems in context of money and measures.
Begin to recognise addition and subtraction are inverse of each other.
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Calculation Policy — Livingstone Road Primary Federation

Use a PV chart to show how to change a
tan into ben ones, use the term ‘take and
make'

Objective & Strategy Concrete Pictorial Abstract
Regroup a ten into i
ten ones . lr' -
Lt 20—4 =16
= A —

Partitianing to sub-

34—13=21

Children draw representations of Dienes and
cross off,

Use a bead bar or bead strings to model
counting to next ten and the rest.

Use & number linig to count on to next ten
and then the rest

tract without re-
grouping. 43—21=22
‘Friendly miambers’ D ﬂ

Usa Dlenes to — Bl O

show how to par-

tdon the number

whan subtracting

without regroup- 43—21=22

ing.
Make ten strategy TE——

=0
Progrestinn shawls e a C :
, ™ Al all 4] — =

EIOSSING OTIE 18R, CROSsNg " S— :’;;J :.' ey e — 93—-76=17
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Calculation Policy — Livingstone Road Primary Federation

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, tens, units

Key skills for subtraction at Y2: V

- Recognise the place value in each digit of a 2 digit number

- Recall and use subtraction facts up to 20 and derive and use related facts up to 100.

- Subtract using concrete objects, pictorial representations, 100 squares and mentally, including: a two
digit numbers and ones, a 2 digit number and tens and 2 two digit numbers.

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

- Recognise and use inverse relationship between addition and subtraction, using this to check calculations

and missing number problems.
- Read and write numbers up to 100 in numerals and words.
- Use reasoning skills to solve simple addition and subtraction problems including measures, using

concrete objects, pictorial representation, and also applying their increasing knowledge of mental and

written methods,
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|

Use base 10 or Numicon to model

Darw representations to support under-
standing

Objective & Concrete Pictorial Abstract
Strategy
Column subtraction P = i ‘ 5
without regrouping i i ’_fj 47_32 :;:;-:-;;: —— 5‘}-2 + “
(friendly numbers) ‘ L -2 30+ b
CATEFRFEERY > 204+ 3

Intermediate step may

be needed to lead to

clear subtraction under-

standing. ._ =

Column subtraction
with regrouping

e
i
# £

Begin with base 10 or Numicon. Move to
pv counters, modelling the exchange of a
ten into tten ones. Use the phrase ‘take
and make' for exchange.

ug

‘29, Tens | Ones

T N L L
A\ Y-

IPLEL!
) .

Children may draw base ten or PV counters
and cross off.

Begin by parn-
toning into pv
columns

Then move to
formal method
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Calculation Policy — Livingstone Road Primary Federation

Kl"_f Vmbular'y: 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, tens, units, exchange, decrease, hundreds, value, digit

Key skills for subtraction at Y3:

.
. Subtract mentally a: 3-digit number and ones. 3-digit number and tens. 3-digit number and hundreds.

subtracting 19 or 21), and select most appropriate methods to subtract, explaining why.

. Estimate answers and use inverse operations to check.

. Solve problems, including missing number problems.

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

. Recognise the place value of each digit in a 3-digit number .

. Counting up differences as a mental strategy when numbers are close together or near multiples of 10

. Read and write numbers up to 1000 in numerals and words.

. Reasoning: Practise mental subtraction strategies, such as subtracting near multiples of 10 and adjusting (eg.

NN
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Objective & Concrete Pictorial Abstract
Strategy
Subtracting tens 234 - 179 Chilldren to draw pv counters and show their c
and ones exchange—see Y3 i
Year 4 subtract with o — ° 2 5- Ll_
o0 oeee
up to 4 digits. ee e - l 5- G 2
Introdudce decimal {ulbbnme @ EL ... l I q 2
Hewt thrai gl contesr of %E@ '. .'.
RN @ . . .

Model process of exchange using Numi-
con, base ten and then move to PV coun-

Use the phrase ‘take and make’ for ax-
change

TErs.
Year 5- Subtract | AsvYeard Childran to draw pv counters and sharw their Tr'0%%e
with at least 4 dig- Sxchange—sea Y3 o 2128
its, including money
28928

and measures,

Silrtract with decimil " 1 i
vl}JtuN, incheding el unes ::r.;::.l '..7’?,4/ 'G H, ) 0
Mg bl e T2
: G G|
Year 6—5ubtract :rh‘gfﬁ 699
with increasingly - 8 "ljﬂ 4 9
large and mare 0750
complex numbers
and decimal values,
VRS U9 b
- 36 08O i
69 339
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Y4
Kl'f 'u"oanbularr: 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, tens, units, exchange, decrease, hundreds, value, digit, inverse

Key skills for subtraction at Y4: A ’

Subtract by counting on where numbers are close together or they are near to multiples of 100

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

. Estimate and use inverse operations to check answers.

. Reasening :Solve addition /subtraction 2-step problems, choosing which operations / methods to use.
. Solve simple measure and money problems involving fractions and decimals to two decimal places.

. Find 1000 more or less than a given number.

. Count backwards through zere, including negative numbers.

. Recognise place value of each digit in a 4-digit number; round any number to the nearest 10, 100 or 1000 and
solve number and practical problems that involve the above.
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Key Vncuhulurr: 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,
tens, units, exchange, decrease, hundreds, value, digit, inverse, tenths, hundredths, decimal, decimal point

Key skills for subtraction at Y5: w

- Subtract numbers mentally with increasingly larger numbers.
- Use rounding and estimation to check answers in a range of contexts.
- Reasoning: Solve addition and subtraction multi-step problems in a range of contexts deciding which

methods to use and why.

- Reasoning: Solve problems with decimals up to 3 decimal places.
- Reasoning: Solve problems with all four operations in range of contexts and understand meaning of = sign.

- Read, write and compare numbers up to 1,000,000 and know the value of each digit.
- Count forwards and backwards in steps of power 10 for any given number up to 1,000,000
- Interpret negative numbers in context, counting forwards and backwards with positive and negative integers

through 0.
- Round any number up to 1,000,000 to the nearest 10, 100, 1000, ICII 000

- Use patterns of similar calculations: 19 -7 =12 19 - 0.7 =

A
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KE}F Uocnbulnr'yt 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,
tens, units, exchange, decrease, hundreds, value, digit, inverse, tenths, hundredths, decimal, decimal point

Key skills for subtraction at Yé: '
- Reasoning: Solve addition and subtraction multi-step problems in context, deciding what J

calculations and methods to use and why.
- Read, write and compare numbers up to 10 million and know the value of each digit.
- Round any whole number with a greater degree of accuracy

- Use negative numbers in context and calculate intervals
- Consider a range of mental strategies, jottings and written methods before choosing how to calculate.
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ultives including cubes and Numicon
to demonstrate doubling

dodednd
4x1ah

O+0 = [X)

(X+(X)=

N

Double 4 is 8

Objective & Concrete Pictorial Abstract
Strategy
Doubling Use practical activities using manip- | Draw pictures to show how to double numbers | Partition a number and then double &ach part

before recombining it back together.
16
L N
10 i
l w) 2

20 + 12 =32

Counting in multi-
ples

Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting.

Children make representations to show

counting in multiples.
B s o W g W
eo&ca OGO QO NS gho N
3 . - T w N 5 N 20

Count in multiples of a number aloud,

Write sequences with multiples of num-
bers,

2,4,6,8,10

5,10,15,20,25,320

Making equal
groups and
counting the total

R

Use manipulatives to create equal groups,

Draw <0 woshow2x3 =6

Draw and make representations

2x4=8
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equal groups

Objective & Concrete Pictorial Abstract
Strategy
Repeated addition Use pictorial including number lines to solve Write addition sentences to describe objects
,’ Prob  There are 3 sweets in one bog. and pictures.
How many sweets are in 5 bags
e X + T altogether?

33434343

(® o) (® @)=15

| - -t 202430202000
(® o ® e ® e
L - -
. PEEN f/ Pant \
Use different objects to add e e B ‘\'f —r

Understanding ar-
rays

Use objects laid cut in arrays to find the an-
swersto 2 lots 5, 3 lots of 2 etc.

Draw representations of arrays to show under-
standin=

3908 )3
2232 3128
® e° :3.;3

3x2=6
2x5=10
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Calculation Policy — Livingstone Road Primary Federation

A

Key Vocabulary: groups of, lots of, times, array, altogether, multiply, count

Key skills for multiplication at Yr 1:

- Count in multiples of 2, 5 and 10.

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

- Make connections between arrays, number patterns and counting in twos,
fives and tens.

- Begin to understand doubling using concrete objects and pictorial

representations.
\ A
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counters.

. - ]

oo
on

8,

Do puo
Lee gun

40+ 12=52

show how to double numbers

Objective & Concrete Pictorial Abstract
Strategy
Doubling Model doubling using dienes and PV | Draw pictures and representations to Partition a number and then double

each part before recombining it back
together,

16
J
Lo,

20 + 12 =32

Counting in mult-
plesof2,3,4,5,10
from O

(repeated addition)

Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting. Use bar
models.

5+5+5+5+5+5+5+5=40

LIRS R

Number lines, counting sticks and bar
models should be used to show repre-
sentation of counting in multiples.

\jf e 3

A 2 4

W, W
AL

N7 |

Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

0,2,4,6,810
0,3,6,9 12,15
0,5, 10, 15, 20, 25, 30

XNOLLYOMdILIN =
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Objective & Concrete Pictorial Abstract
Strategy
Multiplication is Create arrays using counters and cu- | Use representations of arrays to show different |99 — 3 . 4
commutative bes and calculations and explore commutativity.
Numicon. 12=4x3
Use an array lo write
multiphcation sentences and
reinforce repeated addton
00000
00000
Pupils should understand that an array can 00000
represent different equations and that, as
multiplication is commutative, the order of 5+5+5=15
the multiplication does not affect the answer.
— 3+3+3+3+3=15
' 5x3=15
| 3x5=15
Using the Inverse 2x4=8
This should be $x3 %8
tought alongside B=2=4
division, so pupils B:4=2
learn how they D - D = D B=2x4
work alongside
= E=4x2
each other. D & [:I D
O-0-g -
O-0=0 $omeE

Show zll 8 refated fact family sentences.

X NOLLYOTdLLINN =
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Calculation Policy — Livingstone Road Primary Federation

Y2

Key Vocabulary: groups of, lots of. times, array, altogether, multiply, count, repeated addition,
column, row, commutative, sets of, equal groups, times as big as. Once, twice, three times.

Key Skills for multiplication:

- Count in steps of 2, 3, and 5 from 0 and in 10s from any number.

- Recall and use multiplication facts from the 2, 5 and 10 multiplication tables, including
recognising odds and evens.

- Write and calculate number statements using the x and = signs

- Show that multiplication can be done in any order ( commutative )

- Reasoning: Solve a range of problems involving multiplication, using concrete objects, arrays,
repeated addition, mental methods and multiplication facts.

- Pupils use a variety of language to describe multiplication

o

May 2020

............



Calculation Policy — Livingstone Road Primary Federation

dure the rid methad

4 WS
of 10
4 rows
of3

Move onto base ten to move towards a

mare compact method.

[ ] T
4 rowe of 13

Move on to place value countars to show
how we are finding groups of 3 numbar. We
are multiplying by 4 5o we need 4 rows

e @ [ ] I
4% 126
i
Fill each row with 126 )
| axiz

Add up each column, starting with the ones
making any exchanges needsd
e @ L]

Then you have your answer.

value counters in 2 way that they understand.

They can draw the counters using colours to
show different amounts or just wse the circles in
the different columns to show their thinking as
shown below.

Bar model are used to explore missing numbsrs

ax| |=20

Objective & Concrete Pictorial Abstract
Strategy
Grid method Show the links with arrays to first intro- Children can represent their work with place

Ol

X NOLLYOTdLLINN <3
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s
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Y3

Key Vocabulary: groups of, lots of. times, array, altogether, multiply, count, repeated addition,
column, sets of, equal groups, times, partition, grid method, multiple, product, tens, units, value

Key Skills for multiplication:

- Recall and use multiplication facts for 2, 3,4, 5, 8, 10 multiplication tables, and multiply
multiples of 10.

- Write and calculate number statements using multiplication tables they know, including TU x U
drawing upon mental methods and move to formal written methods.

- Reasoning: Solve problems including missing number problems.

- bevelop mental methods knowing multiplication can be done in any order. 7 x 4 can be done
using (5x4)+(2x4)

May 2020
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Objective & Strategy

Concrete

Pictorial

Abstract

Grid method recap
from year 3 for 2
digits x 1 digit

Move to multiplying
3 digit numbers by
1 digit. (year 4 ex-
pectation)

Use place value counters to show how we
are finding groups of 3 number. We are mul-
tiplying by 4 so we need 4 rows

L Ax126

Fill each row with 126

Add up each coh.§ iwes

mzking any exchanges needed

Children can represent their work with place
valus counters in 3 way that they understand.

They can draw the counters using colours to
show different amounts or just use the circles in
the different columns to show their thinking as
shown below.

Column multiplication

Children can continue to be supportad by
place value counters at the stage of mulapli-
cation. This initizlly done whers therz is no
regrouping. 321x2=642

itisim-
portant at

this stage
that they

always
multiply
the ones
first.

The corresponding long multiplication is mod-
elied alongside

20 |7
80 |28

x | 300
4 | 1200

The grid method my be usad to show how this
relates to a formal writtsn method.

8ar modelling and number lines can support
learners when solving problems with multiplica-
tion alongside the formal written methods.

=

3
3

327

x 4

ks

28
80
1200
1308

This may lead
7 | to 2 compact
method.

X NOLLYOTTdLLINN =
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Y4

Key Vocabulary: groups of, lots of. times, array, altogether, multiply, count, repeated addition,
column, sets of, equal groups, times, partition, grid method, multiple, product, tens, units, value

Key Skills for multiplication:

- Count in multiples of 6,7, 9, 25 and 1000

- Recall all multiplication facts 12 x 12

- Recognise inverse operation for multiplication and division

- Recognise place value of digits in a 4 digit number

- Use place value facts to multiply mentally

- Use commutativity law for mental strategies: 2x6x5=10x6  39x7= 30x7 +9x7
- Reasoning: Solve problems with increasing complexity in range of contexts.

RN
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Continue to use bar modelling to support prob-
lem solving

| G O p23ex10)

I 9,744

Objective & Concrete Pictorial Abstract
Strategy
Column |'|:‘1I.J||.'i|:llil:;l'|'il':|rl for 32?
3 and 4 diglts » 1 digit. o
It is im-
portant at x 3 - | * 4
...... - -' = this Eta'g-E 23
| "= | thatthey
always B0
ClINEE 3
the ones 1200
...l-. first.
‘ | - 1308
Children can conti ni.lem be supported by
place value counters at the stage of multipli- 3 2 7 This will lead to
cation. This initially done where there is no v
. 3 compact
regrouping. 321x 2 =642
| 3 0 % method.
[ I §
Column multiplication | Manipulatives may still be used with the cor-
; e L 18 x 3 on the
respanding long muliplicaton modelled 10 ]
alongside first row
ESICE. 1|3
Bx3=2 -
5|4 [ sy
2 ing the 2 for 20,
8|0 then 1 x 3]
3|4 18 % 10 on the
2nd row. show
mulbtiplying
by 10 by
putting
O I (234 x8) zZErD in

units first

—
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Calculation Policy — Livingstone Road Primary Federation

Y5/6

Key Vocabulary: groups of, lots of. times, array, altogether, multiply, count, repeated addition,
column, sets of, equal groups, times, partition, grid method, multiple, product, tens, units, value,

inverse, square, factor, integer, decimal, short / long multiplication

Key Skills for multiplication:

- Use related facts for doubling and halving: double or halve the most significant digit first.
- Multiply 25 by multiplying by 100 and dividing by 4.

- Use factors; 9x 18 Ox(6x3)

- Use commutative law 14 x 12 (2x7)x12 2x(7 x 12) 2 x B4

- Identify multiples and factors and use vocab for prime numbers and prime factors

- Recognise all prime, square and cubed numbers up to 100,

= Reasoning: Solve problems involving multiplication and factors and prime numbers

- Reasoning: Solve problems involving scaling up of simple fractions.

May 2020
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Objective & Concrete Pictorial Abstract
Strategy
Division as sharing ::i:dren use pictures or shapes to share quanti- 12 Sh are d b etwe en 3 iS
4

Use Gordon ITPs for
modelling

| have 10 cubes, can you share them equally in
2 groups?

$3
$ 3

Bshesiruvelwerii L D &

~ B%®

$$
$$

12 shered between 3 3 &

Pri,
qo0? "1imo,,

ing
""’Mo.-v?“

Together We Can

Learn Lasgh Frasss 1
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Key Vocabulary: share, share equally, one each, two each.., group, groups, lots
of, array

Key skills for division at Y1: ‘V
- Reasoning: Solve one step problems involving multiplication and division, by J
calculating the answer using the concrete objects, pictures and 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.

- They make connections between arrays, number patterns and counting in

twos, fives and tens.
® \
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Objective &
Strategy

Concrete

Pictorial

Division as sharing

| have 10 cubes, can you share them equally in

2 groups?

Children use pictures or shapes to share quanti-

83 33

$E 33

Children use bar modelling to show and support
understanding.

1224=3

12+-3=4

Division as grouping

Divide quantities into equal groups.
Use cubes, counters, objects or place value

counters to aid understanding.

o
1

i
.-
.

Use number lines for grouping
" ) ) )

NN

Q12348078 12

00 000 see s0e

Think of e vas n‘c’m!uu’ a:nﬁt o the num-
ber of groups you are dividing by and work out
how many would be within each group.

20

2B+7=4

Divide 28 into 7 groups. How many are in
each group?
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............

Key Vocabulary: share, share equally, one each, two each.., group, groups, lots of, array,
divide, divided by, divided into, division, grouping, numberline, left, left over

Key skills for division at Y2: ‘hb

- Count on in steps of 2, 3 and 5 from O.

- Recall and use multiplication facts for the 2, 5 and 10 times table, including recognition of odd
and even numbers.

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

- Show can be done in any order whereas division can not.

- Reasoning: Solve problems involving multiplication and division using concrete materials, arrays
and mental methods; include problems in different contexts.

May 2020
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Objective &
Strategy

Concrete

Pictorial

Abstract

Division as grouping

Use cubes, counters, objects or place value
counters to aid understanding.

24 divided into groupsof 6 =4

96 + 3 =32
08 o8 of
o® o® -®

Continue to use bar modelling to aid solving
division problems.

20

)
204 S5=7
Sx?=20

How many groups of 6 in
24?

24+6=4

Division with arrays

Link division to multiplication by creating an
array and thinking about the number sentenc-
es that can be created.

Eg15+3=5 Sx3=15

1545=3 3x5=15

Draw an array and use lines to split the array
into groups to make multiplication and division

sentences

Find the inverse of multiplication and division
sentences by creating eight linking number
sentences,

Txd4=28
4x7=28
28+7=4a
28+4=7
28=7x4
28=4x7
4=2847

T7=28+4

A inge,
',
s

b
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Objective &
Strategy

Abstract

Division with remain-
ders.

s BB BB B6+2 =6 sixoswith a remander of 2

06 1218243 % %

For larger numbers. when # becomes inefficient 10 count in single multiples, bigger
jumps can be recorded using known facts

3 REMAINDER 5
T T
uotiont rer e

Concrete Pictorial
14+3= Jump forward in equal jumps on a number line | Complete written divisions and show the re-
then see how many more you need to jump to | mainder using r.
Divide objects between groups and |14 4 remainder.
see how much is left over 29+8»
- ) i |
28 &% &8
28 28 28 NN
" Draw dots and group them to divide an amount
. and clearly show a remainder.
@ @ @ ¢
.
e et |
Use bar models to show division with remain-
ders.
E sample without remander
W5 4545485484548 485 #»Blves
Ask "How many 5s in 407"
S 101 2 40
Example wah remainder
M6

\wingsrg
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s

b
@
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............

Key Vocabulary: share, share equally, one each, two each.., group, groups, lots of, array,
divide, divided by, divided into, division, grouping, numberline, left, left over, inverse,
short division, exchange, multiple ’

Key skills for division at ¥3: V

VN
Key Skills for multiplication:

- Recall multiplication facts 2, 3, 4,5, 8 and 10.

- Write mathematical statements for multiplication and division using tables they know including
for 2 digit numbers times 1 digit numbers, using mental and formal methods.

- Reasoning: Solve problems in contexts, and including missing number problems.
- Develop efficient methods: 30 x 2 = 60 so0 60 = 3 = 20

- Pupils develop reliable formal written method for division and progress to formal method.

S
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Start with the biggest place value, we are
sharing 40 into three groups. We can put 1
ten in @ach group and we have 1 ten left cver.

Wae exchange this ten for ten ones and then
share the ones equally among the groups.

Wa look how much in 1 group so the answar
is 14,

multiples to divide more efficiently.

Objective & Concrete Pictorial Abstract
Strategy
Divide at least 3 digit |98+ 3 Tans Uriits Students can continue to use drawn diagrams Bagin with divisions that divide egually with
numbers by 1 digit, with dots or circles to help them divide numbers | no remainder,
3 2 into equal groups, 2 1 B
Short Division 966 696 3
o 5
3 D00 e e /’ \
060 ee O0\/O0YOO 418 7 2
Use place valua counters to divide using the Move onto divisions with a remainder,
bus stop method slongside O O O O 8 6 2
r
0000 e 3
a24+0
5 ‘ 4 3 2
424+ 3m Encourage them to mave towards counBing in | kinaily move into decimal places to divide the

total accurately,

1 4 . 6
18 1]
35‘511 0

06 ~ 5
8)5°37°0°9
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Long Division

Step 1=—a remainder in the ones

hto

041R1
45.'5
4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160)
4 goes Into 16 four times

4 goes into 5 once, leaving a remainder of 1

thhto

0400R7
85.'07
8 does not go into 3 of the thousands So combine the 3 thousands with the 2 hundreds (3 200)
8 goes into 32 four times (3,200 « 8 = 400)

8 goes into 0 zero times (tens).
8 goes into 7 zero times, and leaves a remainder of 7

a Pri
eq,e" “’e,*

—
N
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Long Division

—
(= )

Step 1 conslnuod...

061
4) 24

When dividing the ones, 4 goes into 7 one ime. Multiply 1 x 4 = 4 write that four under the 7, and subract This finds
us the remainder of 3

Check 4 x61+3 =247

th hto
0402
4) 160

When dividing the ones, 4 goes into 9 two times Multiply 2 x 4 = 8 write that exght under the 8, and subract This
finds us the remainder of 1

Check 4 x 402 +1=1609

NOISIAIG
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Y4 Key Vocabulary: share, share equally, one each, two each.., group, groups, lots of, array,
divide, divided by, divided into, division, grouping, numberline, left, left over, inverse,
short division, exchange, multiple divisible by, factor

i D
Key skills for division at y4: - Recall all facts up o 12 x 12. . N o »
- Use place value and derived facts to multiply and divide mentally, including multiplying and
dividing by 10, 100 and 1.
- Pupils become fluent in the formal written methods of short division.
- Pupils practise mental methods extending to 3 digits: 200 x 3 = 600 so 600 = 3 = 200
- Reasoning: Solve division problems in context deciding which methods to use and why.

Y5/6 Key Vocabulary: share, share equally, one each, two e;h grf.:m'p, groups, lots of, array,
divide, divided by, divided into, division, grouping, numberline, left, left over, inverse, short
division, exchange, multiple divisible by, factor, prime number and factors, composite

Key skills for division at - Divide 4 digits with single or 2 digit numbers and express remainders as fraction / decimal
Y5/6: - Round up down in the context of the problem

- Perform mental calculations including mixed operations and larger numbers

- Identify common factors, common multiples and prime numbers

- Solve problems using all 4 operation

- Reasoning: Estimate and check answers for accuracy in the context of the problem
- Use written methods in cases where the answer has up to 2 decimal places.

‘ '
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