N TRy
Q va

U

C.E. PRIMARY ACADEMY
(HANDSWORTH)

Calculation Policy

Subject Leader: J Saran

Date: January 2022

Date for Review: January 2023



Holy Trinity CE Primary Academy Vision Statement

At Holy Trinity CE Primary Academy our distinctive Christian values are at the heart of all we do. Our children
develop independent curiosity, acquire a life-long appetite for learning and become well-rounded individuals
who achieve their full potential, both personally and academically.

“For | know the plans | have for you,” declares the Lord, “plans to prosper you and not to harm you, plans to
give you hope and a future.” —JJeremiah 29:11

Holy Trinity’s calculation policy supports White Rose Maths which used throughout the school. Progression within each area of
calculation is in line with the programme of study in the 2014 National Curriculum. This calculation policy has been adapted
from the White Rose Maths Calculation policy with material added. It is a working document and will be revised and
amended as necessary. At Holy Trinity, we use the calculation methods provided by White Rose Maths. Our calculation
policy supports our teachers to introduce and embed key concepts. At Holy Trinity, we link key manipulatives and
representations through concreate, pictorial and abstract methods. This policy provides consistency of approach, enabling
children to progress stage by stage through models and representations they recognise from previous teaching. By providing
children with the opportunity to work on different representations of the same mathematical idea allows for deeper
conceptual understanding and fluency. Teachers present strategies and equipment appropriate to children’s level of
understanding.



Calculation policy: Addition

Key language: sum, total, parts and wholes, plus, add, altogether, more, ‘is equal to’ ‘is the same as’.

Concrete Pictorial Abstract
Combining two parts to make a whole (use other Children to represent the cubes using dots or crosses. They | 4+3=7
resources too e.g. eggs, shells, teddy bears, cars). could put each part on a part whole model too. Four is a part, 3 is a part and the

whole is seven.

7=4+3 7-3=4
314 e e 7=4+3 7-3=4
N 7=3+4 7-4=3
This model can be used for calculation in all other year This model can be used for calculation in all other year groups.

groups. @ @
‘:b o () (o)

This model can be used for calculation in
all other year groups.




Counting on using number lines using cubes or A bar model which encourages the children to count on, The abstract number line:
Numicon. rather_than count all. What is 2 more than 4?

What is the sum of 2 and 4?

What is the total of 4 and 2?
4+2

©000000 f 7

+3=7 A
IR
Bar model (single)
/ /
1 * 477

2 3 . : 283 | 194

Bar model (multiple)

5.3

39 14




P
3 < 4 >
7-3=4
2,394
1014 | >
1,380
2394 — 1,014 = 1,380

Regrouping to make 10; using ten frames and
counters/cubes or using Numicon.
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6+5

Children to draw the ten frame and counters/cubes.

Children to develop an understanding
of equality e.g.

o+0=11
6+5=5+
6+5=0+4




TO + O using base 10. Continue to develop
understanding of partitioning and place value.
41 +8

\ Children to represent the
105 2 base 10 e.g. lines for tens
and dot/crosses for ones.

T

41 + 8
1+8=9
o 40+9=49

OO 4 b

4 9

TO + TO using base 10. Continue to develop
understanding of partitioning and place value.
36 +25
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Children to represent the base 10 in a place value chart.

~ 10s |s

Looking for ways to make 10.

36 +2D= 30+20=50

5+5=10
; 50+10+1=61
1 5 36
Formal method: ﬁ
61

1

Use of place value counters to add HTO + TO, HTO +
HTO etc. When there are 10 ones in the 1s column- we
exchange for 1 ten, when there are 10 tens in the 10s
column- we exchange for 1 hundred.

ms 105 15

eoe [ 2299, 44

Children to represent the counters in a place value chart,
circling when they make an exchange.

| 00s

243

+368
611

11




Conceptual variation: different ways to ask children to solve 21 + 34

Word problems:

In year 3, there are 21 children and 21 B NEE
in year 4, there are 34 children. w
How many children in total? ﬁ = EE
=l i
o - B F Hoeon
21 +34 =55, Prove it 21+34=
r o =21+34
° e L 1 Missing digit problems:
Calculate the sum of twenty-one O (o o
and thirty-four.
? Q00| ?

21 | 34 ? 5




Calculation policy: Subtraction

Key language: take away, less than, the difference, subtract, minus, fewer, decrease.

Concrete

Pictorial

Abstract

Physically taking away and removing objects from a whole
(ten frames, Numicon, cubes and other items such as
beanbags could be used).

4-3=1

‘.ﬁ

..J
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Children to draw the concrete resources they are using
and cross out the correct amount. The bar model can
also be used.

Counting back (using number lines or number tracks)
children start with 6 and count back 2.

Children to represent the calculation
on a number line or number track and
show their jumps. Encourage children
to use an empty number line

2 'j| T

1234567890




Finding the difference (using cubes, Numicon or Cuisenaire | Children to draw the cubes/other concrete objects Find the difference between 8 and 5.

rods, other objects can also be used). which they have used or use the bar model to illustrate
what they need to calculate. ) -5, the
Calculate the difference between 8 and 5. OO0 0 0000 difference is
BOO0 O——
s : Children to explore why
. 9 -6=8-5=7-4have
..... | - 3 the same difference.
? | —
"ﬁ“.&-
Making 10 using ten frames. Children to present the ten frame pictorially and Children to show how they can make
discuss what they did to make 10 by partitioning the subtrahend.
10.
9[0[0[0[® -4 -1 14-5=9
sel000| FRPeR__Peeee - /\
I!{!__Q'O L0000 L1000 4 1
14-5 14-4=10
10-1=9

Column method using base 10. Children to represent the base 10 pictorially. Column method or children could

48-7 [0 1s count back 7.

R

-1 17
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Column method using base 10 and having to exchange.

41 -26

[ 10s 1s

10s

Represent the base 10 pictorially, remembering
to show the exchange.
1:

Formal column method. Children
must understand that when they
have exchanged the 10 they still
have 41 because 41 = 30 + 11.

3% I\

2 6

|

(7005 | 105 | 1s |
00 |00 |0o000)|
234 - 88

Represent the place value counters pictorially;
remembering to show what has been exchanged.
1o00s [ l1Os | s

Formal column method. Children
must understand what has
happened when they have
crossed out digits.

234
- 88
6

391

186

Raj spent £391, Timmy spent £186. I 391
How much more did Raj spend?

Il 186

Calculate the difference between 391 Il

] =391-186
n

tis 186 less than 3917

Missing digit calculations

3 9 _I

- &




Calculation policy: Multiplication

Key language: double, times, multiplied by, the product of, groups of, lots of, equal groups.

Concrete
Repeated grouping/repeated addition
3x4
4+4+4

O &} O O] O @\/O0 O
@ O @ o
o o/ \0 O/\O O/\0 O

There are
3 equal
groups,
with 4 in
each
group.

Pictorial

Children to represent the practical resources in a
picture and use a bar model.

83 @ €8

e )
-
L
® o0 oo o0 00 o
0%0/0%0/0%0/0% 0% 2 %2=5
?
L
I3x7=21
313|333 ]|3]3
x3=2]

Pl 21+7=3

Abstract
3x4=12

4+4+4=12




54+5+54+5=20
4x5=20
5x4=20

Number lines/Number Tracks to

show repeated groups- 3 x4

A
O[O [ O e[ - @[

pa ¥ ey
I@’wlz‘s‘n s}@‘?}e‘e wo’n ®|13 " 15|ws 17]}:9[20|
6x3=18
3x6=18

Cuisenaire rods can be used too.

Represent this pictorially alongside a number line
e.g.

Abstract number line showing three jumps of

four.
3x4=12
e & T 2
X 4
| | | | | |
I | | | | I
3 6 9 12

A red car travels 3 miles.
A blue car 4 times further.
How far does the blue car travel?




Use arrays to illustrate commutativity counters and
other objects can also be used.

2 lots of 5

00000 _
00000 5+54+5+5=20
00000 4x5=20
0000 5% 4=20

Children to represent the arrays pictorially.

w]elolole)
O0O0O0

Children to be able to use an array to write
a range of calculations e.g.

10=2x5
5x2=10
2+42+2+2+2=10
10=5+5

Partition to multiply using Numicon, base 10, Dienes or
Cuisenaire rods. 4 x 15
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Hundreds Tens Ones
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Children to represent the concrete manipulatives
pictorially.
10s | s

Children to be encouraged to show the
steps they have taken.

4 x15
10 5
10x 4:-40
bx 4=-20
40+20=60
A number
+10 wia o +10 48 45 W8 6 .
Y Y oEeess line can
10wk 514 a|SO be
s e “  used




Area models support children to to build the number in a
rectangular shape which they find the area by calculating the
total value of the pieces. This can be linked to the grid
method or formal column method of multiplying 2-digits by 2-
digits.

Formal column method with place value counters
(base 10 can also be used.) 3 x 23

10s | 1s

000
000
000
000
000

Children to represent the counters pictorially.

R s
" 00 |00©
00 00O
00 (000
e | 9

Children to record what it is they are
doing to show understanding. 3 x 23
3x20=60
/' \ 3x3= 9
20 3 60 +9 =69

23
x 3

69




Formal column method with place value counters. 6 x 23

100s| 10s | 1s

000000
000000
000000

©0000
00000 “.

{
F

i

0006/0000

0000
0000
0000
g
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N
O

f)

44

OO

00O 80
0000 120
Q0000 + 1000

000000
00|000(0
000000
000000

00000

1408
1

x 32

Children to represent the counters/base 10,

pictorially e.g. the image below.

05 ; [Os f (s

bx23=

23
X 6

138

s i

Formal written
method




i 2 4
When children start to multiply 3d x 3d and 4d x 2d etc., they should be confident with the abstract: < 2 6
To get 744 children have solved 6 x 124, S 42 4
To get 2480 they have solved 20 x 124. 2 -4 2 0
3 2 2 4

1 1

Answer: 3224

Mai had to swim 23 Find the product of 6 and 23 | What is the calculation?
D AR s S imes ek
6 x 23 =

'. | swim in one week? 100s 10s 1s
? - QO 000
| | =6x 23 Q0O 000
: L— Q0 000
With the counters, prove 00 000
that 6 x 23 6 23 00 000
=138 00 000

X 23 X 6 What is the product?




Calculation policy: Division

Key language: share, group, divide, divided by, half.

Concrete Pictorial Abstract

Sharing using a range of objects. Represent the sharing pictorially. 6+2=3

6+2 3 3
Children should also be encouraged to use

r“"‘ff 5 their 2 times tables facts.
000000 -4

Repeated subtraction using Cuisenaire rods above a Children to represent repeated subtraction Abstract number line to represent the equal
ruler. 6 + 2 pictorially. groups that have been subtracted.

3 groups of 2




2d + 1d with remainders using lollipop sticks. Cuisenaire
rods, above a ruler can also be used.
13+4

Use of lollipop sticks to form wholes- squares are made
because we are
‘ ‘ : ‘ dividing by 4.

There are 3 whole squares, with 1 left over.

Children to represent the lollipop sticks
pictorially.

There are 3 whole squares, with 1 left over.

13 +4 -3 remainder 1

Children should be encouraged to use their
times table facts; they could also represent
repeated addition on a number line.

‘3 groups of 4, with 1 left over’

Sharing using place value counters.

42+3=14
00000 (919
10s 1s 10s 1s
e )
0000 (=14
0000
0000

Children to represent the place value counters
pictorially.

10s [ s

0000
OO0

Children to be able to make sense of the
place value counters and write calculations
to show the process.

42 +3

42 =30+ 12
30+3=10
12+3=4

10+4=14




Short division using place value counters to group.

Represent the place value counters pictorially.

615+5
100s
100s| 10s | 1s 00
= - o]e

©0O 00000 O

©0 Iboood 9

®o—0o000 (00000

1 2 3 R

1. Make 615 with place value counters.
2. How many groups of 5 hundreds can you make with

6 hundred counters?
3. Exchange 1 hundred for 10 tens.

4, How many groups of 5 tens can you make with 11

ten counters?
5. Exchange 1 ten for 10 ones.

6. How many groups of 5 ones can you make with 15

ones?

Children to the calculation using the short
division scaffold.

12
51615

Long division using place value counters

2544 + 12
1000s [ 100s 1s
oo goco

1000s

1s

We can't group 2 thousands into
groups of 12 so will exchange them.

We can group 24 hundreds
into groups of 12 which leaves
with 1 hundred.

12| 2544

24
1)




After exchanging the hundred, we 12| 2544
have 14 tens. We can group 12 tens 24
into a group of 12, which leaves 2 tens. ig
2
0212
After exchanging the 2 tens, we 12 |254‘4
have 24 ones. We can group 24 ones 24
into 2 group of 12, which leaves no remainder. i‘;_
24
28
0

Conceptual variation: different ways to ask children to solve 615 + 5

| have £615 and share it equally What is the calculation?

Using the part whole model below, how
can you divide 615 by 5 without using
short

division?

between 5 bank accounts. How What is the answer?
much will be in each account? 5 6 15 m I m B

615 pupils need to be putinto 5 615 =5 =
groups. How many will be in each I_ -
group? . J=615+5

00000

00000
00000 00000




The following sections are the appendices. They
outline the skills for representations and
models used at Holy Trinity C.E School.




Skill Year Representations and models
Add two 1-digi Part-whole model Ten fradme§ (within 10)
~umbers to 10 1 Bar model Bead strings (10)
Number shapes Number tracks
Part-whole model Bead strings (20)
Add 1and 2-digit : Bar model Number tracks
numbers to 20 Number shapes Number lines (labelled)
Ten frames (within 20) Straws
Add three 1-digit 5 Part-whole model Ten frames (within 20)
numbers Bar model Number shapes
» Part-whole model Number lines (blank)
Aod1and 2-digi 2 Bar model Straws
numbers to 100

Number lines (labelled)

Hundred square




Skill Year Representations and models
Part-whole model
Add two 2-digit Bar model Base 10
2 Place value counters
numbers Number lines (blank) iy
Column addition
Straws
Base 10
Add with up to 3-digits | 3 PartD\TOIiT?del Place value counters
SR Column addition
Base 10
Add with up to 4-digits | 4 FEXLWilosE HOCES Place value counters
Bar model .
Column addition
Add with more than 4 5 Part-whole model Place value counters
digits Bar model Column addition
Add with up to 3 5 Part-whole model Place value counters

decimal places

Bar model

Column addition




Skill: Add 1-digit numbers within 10

Year: 1

9 K eee00000

DO Q) e =
(4)(3) & |
4+3=7
.QICIO'Q
QIO QPP —
112(3|@|5]|6|@ 9 |10

When adding
numbers to 10,
children can explore
both aggregation and
augmentation.

The part-whole
model, discrete and
continuous bar
model, number
shapes and ten frame
support aggregation.

The combination bar
model, ten frame,
bead string and
number track all

support
augmentation.




Skill: Add three 1-digit numbers

Year: 2

7+6+3=16

) 7+64+3=16

10

e

- 16

When adding three 1-
digit numbers,
children should be
encouraged to look
for number bonds to
10 or doubles to add
the numbers more
efficiently.

This supports
children in their
understanding of
commutativity.

Manipulatives that
highlight number
bonds to 10 are
effective when adding
three 1-digit numbers.




Skill: Add numbers with up to 3 digits

Year: 3

2

265

265 164

@ 164

265 +164 =429

== 265
(T 164

_RITTITTT

B <

0000
O

Base 10 and place
value counters are
the most effective
manipulatives when

‘| adding numbers with

up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column

method.

Plain counters on a
place value grid can
also be used to
support learning.




Skill: Add numbers with up to 4 digits Year: 4

? Base 10 and place

1378 value counters are
2,138 1378 the most effective

+2148 manipulatives when
2138 ‘ 3526 adding numbers with

@ _ 9 T up to 4 digits.

|

1378

Ensure children write

out their calculation
1,378+ 2,148 = 3,526 | Ciongide sy
concrete resources so
they can see the links

to the written column
method.

Ones

Plain counters on a
place value grid can
also be used to
support learning.




Skill: Add with up to 3 decimal places

Year: 5

?

365 l 241 565

+ 2.41

365 6.06
241 - 1

 365+2.41=6.06 |

;

e )
N/
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Q
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(e
(

N
J

"
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© 9 0O

Place value counters
and plain counters on
a place value grid are
the most effective
manipulatives when
adding decimals with
1,2 and then 3
decimal places.

Ensure children have
experience of adding
decimals with a
variety of decimal
places. This includes
putting this into
context when adding
money and other
measures.




Skill Year Representations and models
Subtract two T-digi Part-whole (;ni)del Ten fradme§ (within 10)
~umbers to 10 1 Bar mode Bead strings (10)
Number shapes Number tracks
Part-whole model Bead string (20)
Subtract 1and 2-digit : Bar model Number tracks
numbers to 20 Number shapes Number lines (labelled)
Ten frames (within 20) Straws
Subtract 1and 2-digt Part-whole model Number lines (blank)
~umbers to 100 2 Bar model Straws
Number lines (labelled) Hundred square
Part-whole model Base 10
Subtract two 2-digit Bar model
2 . Place value counters
numbers Number lines (blank) .
Column addition

Straws




Skill Year Representations and models
Subtract with up to 3- E Part-whole model ol Ba;se W
diit Bar model ace value counters
Column addition
Subtract with up to 4- 4 Part-whole model ol Be:se N
dit Bar model ace value counters
Column addition
Subtract with more than ; Part-whole model Place value counters
4 digits Bar model Column addition
Subtract with up to 3 5 Part-whole model Place value counters
decimal places Bar model Column addition




Skill: Subtract 1-digit numbers within 10

Year: 1

B

—

7-3=4

First Then

' Vi
"\

VIERE

10

Part-whole models,
bar models, ten
frames and number
shapes support
partitioning,

Ten frames, number
tracks, single bar
models and bead
strings support
reduction.

Cubes and bar
models with two bars
can support finding
the difference.




Skill: Subtract 1 and 2-digit numbers to 100 Year: 2
+2 + 30 +5 At this stage,
‘ W encourage children to
28 30 65 use the formal
@ o ° - column method when
@ il ’f:’ ",f,' ib ,f A/E"% ii? calculating alongside
s 110 = T straws, base 10 or
fam A Afy Y9 v VA lace value counters.
Ny 1 P
615 & & LELEL W ) ’{)’W As numbers become
larger, straws become
? 28 [ 65 -28=37 ] less efficient.
Children can also use
Tons Ones . == — a blank number line
65 |Amaeae , | | to count on to find
l I l,lj’ll UYL o8 ok e O 00000 |, jierence
e CELE
> aid Encourage them to

XKy

D2
w7 | ig0008

jump to multiples of
10 to become more
efficient.




Skill: Subtract numbers with up to 4 digits

Year: 4

4,357

2,735

4,357

2,735

4357-2,735=1622 |

Tens Ones Thousands | Hundreds Tens Ones
e 1257 | (eegelese [0027/000
ocos
4

Base 10 and place
value counters are
the most effective
manipulatives when

subtracting numbers
with up to 4 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links

to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.




Glossary

Addend - A number to be added to another.

Aggregation - combining two or more quantities or
measures to find a total

Augmentation - increasing a quantity or measure by
another quantity.

Commutative - numbers can be added in any order.

Complement - in addition, 2 number and its
complement make a total eg. 300 is the
complement to 700 to make 1,000

Difference - the numerical difference between two
numbers is found by comparing the quantity in each

group.

Exchange - Change a number or expression for
another of an equal value.

Minuend - A quantity or number from which another
is subtracted.

Partitioning - Splitting a number into its component
parts.

Reduction - Subtraction as take away.

Subitise - Instantly recognise the number of objects
in @ small group without needing to count.

Subtrahend - A number to be subtracted from
another.

Sum - The result of an addition.

Total - The aggregate or the sum found by addition.



Times Tables



Skill Year Representations and models
Recall and use Bar model Ten frames
multiplication and ; Number shapes Bead strings
division facts for the Counters Number lines
2-times table Money Everyday objects
Recall and use Bar model Ten frames
multiplication and 5 Number shapes Bead strings
division facts for the Counters Number lines
5-times table Money Everyday objects
Recall and use Hundred square Ten frames
multiplication and 5 Number shapes Bead strings
division facts for the Counters Number lines
10-times table Money Base 10




Skill Year Representations and models
Re;al.l an.d Use Hundred square Bead strings
multiplication and .

L 3 Number shapes Number lines
division facts for the Counters Everyday objects
3-times table yoay ou)
Re;al'l an.d Use Hundred square Bead strings

multiplication and .
o 3 Number shapes Number lines
division facts for the Counters Evervday obiects
4-times table yoay ob)
Recall and use .
A Bead strings
multiplication and Hundred square
. 3 Number tracks
division facts for the Number shapes Evervdav objects
8-times table yoey ob)
Recall and use Bead strings
multiplication and Hundred square €
o 4 Number tracks
division facts for the Number shapes .
Everyday objects

B-times table




Skill Year Representations and models
Recall and use
multiplication and 4 Hundred square Bead strings
division facts for the Number shapes Number lines
7-times table
Recall and use
multiplication and 4 Hundred square Bead strings
division facts for the Number shapes Number lines
9-times table
Recall and use
multiplication and 4 Hundred square Place value counters
division facts for the Base 10 Number lines
11-times table
Recall and use
multiplication and 4 Hundred square Place value counters

division facts for the
12-times table

Base 10

Number lines




Skill: 2 times table

Year: 2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the two times table,
using concrete
manipulatives to
support. Notice how
all the numbers are
even and there is a
pattern in the ones.

Use different models
to develop fluency.




Skill: 5 times table

Year: 2

©s
n 2|13 |46 |17]8]19|
2122|235 | 24 |@)| 26 | 27 | 28 | 29 &)
31 (32|33 |34 |@)] 36| 37| 38| 39 (@)
41|42 | 43|44 @) 46 | 47 |48 49]@
| | 1 | | | | 1
1 | I | 1 | | I
0O 1 2 3 &% 5 6 7 8 9

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the five times table,
using concrete
manipulatives to
support. Notice the
pattern in the ones as
well as highlighting
the odd, even, odd,
even pattern.




Skill: 10 times table Year: 2

F——+—+—+—+—+—++—-+—> | Encourage daily
0 10 20 30 40 50 60 70 80 90100 - .
counting in multiples

both forwards and
N alalals ——ARARARARRRBRAACCCOOOOCO0- backwards. This can
0000'¢ e suported g
[J LJ - [J L_] hundred square.

[][][][][ 112|134 |5]|6|7|8]°9

UUUDD n|2|13[(4[15]|6|17[18]19

2122|2324 |25(26(27 (28|29

[][][][][ 31|32|33|34|35|36|37

38
~ ‘r‘ ’r 41 |42 | 43|44 | 45|46 | 47 | 48 | 49
[J[JLJ[JL] 5152 |53|54|55|56|57|58|59
68
78

Look for patterns in
the ten times table,
using concrete
manipulatives to
support. Notice the
pattern in the digits-
the ones are always O,
and the tens increase
by 1ten each time.

39

61|62 |63|64|65|66|67 69

N|72|(73|74 |75 |76 |77 79

81(82(85(84|85(86|87 (88|89

QOB BBEO®O®

9192 (93(94|95(96 |97 |98 |99




Skill: 3 times table

Year: 3

H151515

1[2|®)]a|s|®]7]8 @0
1 |[@] 3] [@] 6] 7 [@] 020
@)| 22|23 @] 25|26 @[ 28|29 &)
31 (32 (@] 3¢ |35 || 57 [ 38 39 | 40
41 |42 |45 |44 |45 (46| 47 |48 |49 |50

AAAA

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the three times table,
using concrete
manipulatives to
support. Notice the
odd, even, odd, even
pattern using number
shapes to support.
Highlight the pattern
in the ones using a
hundred square.




Skill: 4 times table

Year: 3

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.

Look for patterns in
the four times table,
using manipulatives
to support. Make links
to the 2 times table,
seeing how each
multiple is double the
twos. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.




Skill: 6 times table Year: 4
112|345 ®|7[8]9]w0 Enco"frag_e daily.
@5 e[| 7 @[ s | counting in multiples,
21(22|23 (@] 25 |26 |27 [ 28|29 & supportefl by a
number line or a
31|32|33|34|35 39|37 383940
AEAEHEHH e
41 @) 43 | 44 | 45 [ 46 | 47 |@)| 49 | 50 .
o 525 @ o5 [c0 =[5 |50 D) Look for patterns in
the six times table,
6 12 18 24 | 30 o1[626564155 156 |7 |®8 %21 ] | using manipulatives
n|72|73|74| 75|76 |77 | 78|79 |80 :
to support. Make links
36 42 48 54 60 81|82 |83 |84 |85|86 87 888990 |, thggatimes table,
66 | 72 | 78 | 84 | 90 9 [92] 95|94 95|96 | 97| 98|99 ]100| | seeing how each

multiple is double the
threes. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.




Skill: 9 times table

Year: 4

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.
Look for patterns in
the nine times table,
using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
support as well as
noting the odd, even
pattern within the
multiples.




Skill: 7 times table Year: 4
T2TsTasls[@[e 50 Encograge daily.
nli2|113 | 51 |17118]119]20 cb:gl:l_?tf'ng 'n;nUlt'F;les
orwards an
| 2212312425126\ 27 29130
m @ - © backwards, supported
313233 |34 (@D 36|37 |38 39|40 by & number line or &
41 @ 43 | 44| 45 | 46 | 47 48'@ 50 hundred square
7 14 21 | 28 | 35 51 5253 [ 54 | 55 (@[ 57 58 | 59 [ e0 The seven times table
42 | 49 | 56 | 63 | 70 61|62 (@64 65666768 |69 [ | ~an be trickier to
n[72]73|74 |75 |7 (@] 78|79 |0 learn due to the lack
81 |82 [ 83 | @95 [ 6 | 87 |88 |9 | 20 of obvious pattern in
@] 92| 93|94 [ 95| 96| 97 [@) | 99 |00 the numbers, however

they already know
several facts due to
commutativity.
Children can still see
the odd, even pattern
in the multiples using
number shapes to
support.




Skill: 11 times table Year: 4
11221334455/ 66 1 [2]s[a]s[e]7]e]o]w]| |Encourage daily
@[ 2|13 5] |7 | |0|20] |cOuntinginmultiples
77 188 |99 | 110 (121 | 132 o @ a3 | 24128 1281 27128 120 |30 both forwards and
31|32 |G| 34 |35 | 36 | 37| 38| 39 | 0 backwards. Thus.can
00 OG Oo 41|42 (43 (@] 45 | 46 | 47 | 48 [ 49|50 besuppqrted using a
O° Oo 51|52 |53 |54 [69)[ 56 [ 57 | 58 [ 50 [ 60 EUﬂ;bz(rjllne e
61|62 |63 |64 65'@ 67|68 |69 |70 unor Square'
N|72|73|74 |75 76@ 78|79 |80 )
O° 12 e [os | s ez ) || Look for patterns in
l@ the eleven times
TIZBERBPITIZ IO | table, using concrete
manipulatives to
- ul : = support. Notice the
e in th
v o] (u} (o] pattern in the tens
- e v and ones using the
T o . hundred square to
T 1T S — > support. Also
O T 22 33 44 55 66 77 88 99 M0 121 B2 consider the pattern

after crossing 100




Skill: 12 times table Year: 4
1 [2]3]as|6|7]e]e]w]| |Encourage daily
12 |24 |36 |48 | 60 1 |@| 13 |15 |6 |7 |8 | 19|20 countinge(ijnbmultiples,
21| 22|23 |@)| 25|26 | 27 [28] 20 [ 20| | SUPPOrted by a
728119 |18)10 3132|3334 35|39 3738|3940 number line or a
132 | 144 a1 42|43 44|45 46|47 (@] 49 |50 Icun:rfed sqt:tare. .
~ ook for patterns in
Slss iselesos| & en] e ) the 12 times table,
62|63|64|65|66|67|68|69)|70 . . .
@747 7677 ] 7] o|e0 using manlpulatlvgs
2 (53 1@\ 55 (o6 [97 [ 58 89 |20 to support. Make links
to the 6 times table,
92 [ 93 [ 94 [ 95 [@9)| 97 | 98 | 99 [100 seeing how each
multiple is double the
an sixes. Notice the
an .
e pattern in the ones
an E E within each group of
five multiples. The
e HRS S hundred square can
96 108 120 132 T4k support in
highlighting this

pattern.




Multiplication



Skill Year Representations and models

Solve one-step Bar model Ten frames

problems with 1/2 Number shapes Bead strings

multiplication Counters Number lines
Multiply 2-digit by 1- 3/4 Place value counters Short written method

digit numbers Base 10 Expanded written method
Multiply 3-digit by 1 Place value counters h . "

digit numbers . Base 10 AR WIS Mmetiod
Multiply 4-digit by - | - 5 Place value counters Short written method

digit numbers




Skill Year Representations and models
Multiply 2-digit by 2- 5 Place value counters Short written method
digit numbers Base 10 Grid method
Multiply 2-digit by 3- 5 Place value counters Short written method
digit numbers Grid method
Multiply 2-digit by 4 5/6 | Formal written method

digit numbers




Skill: Solve 1-step problems using multiplication

Year: 1/2

P S | L4 11
T T
01 2 3 M 5 67 58 72 NN RURMRENYITREPO

One bag holds 5 apples.
How many apples do 4 bags hold?

Dhﬁﬁ:] 0O o ) o O o O o
Fﬂuuu o O O O O O O O
‘.uuu

00000 5+5+5+5=20

00000
00000 4x5=20
Q000®® 5x4=20

Children represent
multiplication as
repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record multiplication
formally.

In Year 2, children are
introduced to the
multiplication symbol.




Skill: Multiply 2-digit numbers by 1-digit numbers

Year: 3/4

woasets Tews

(R | eses " : ?
T || e . .
% rn. 2 0 (5x4)
M F"' + 1 5 0 (5x%30)
TR ewes 1710
- 34x5=170 |
il I 000/0000
3 4 000{0000
000{0000
X . 0000000
170 0000000
— 0.7 7

Teachers may decide
to first look at the
expanded column
method before
moving on to the
short multiplication
method.

The place value
counters should be
used to support the
understanding of the
method rather than
supporting the
multiplication, as
children should use
times table
knowledge.




Skill: Multiply 3-digit numbers by 1-digit numbers Year: 3/4

Hundrods s [ When moving to 3-
. . ”:«mgmmﬂ f...ﬁ Wl t!lo digit by 1-digit
— multiplication,
. . e | — 2| 4|5 encourage children to
—— 11— » 4 move towards the
. . \{’%) eesce short, formal written
9 80 method.
. . — - 1 2 Base 10 and place
. = value counters
[ 245 X 4 = 980] continue to support
the understanding of
the written method.
Limit the number of

exchanges needed in
the questions and
move children away
from resources when
multiplying larger
numbers.




Skill: Multiply 4-digit numbers by 1-digit numbers Year: 5
Maara Tes e When multiplying 4-
© 00O 888 digit numbers, place
- | value counters are
(= Q0O the best manipulative
; to use to support
© 00O children in their
5 ; _ B understanding of the
-1 - L Q— formal written
method.
{ 1’826 X 3= 5,478 J If children are
multiplying larger
- numbers and
(Th|H|T]O struggling with their
1 8|26 times tables,
' encourage the use of
| * 3 multiplication grids so
5| 4| 7|8 children can focus on
» 1 the use of the written
method.




Skill: Multiply 2-digit numbers by 2-digit numbers

Year: 5

20 2 Ooo

© 000
0000
@000

O
O
O
O
O

@ 000

30

X

30 |600| 60 | .

§ CTTIITITIT) CITTTTITLTY CITTTTITLTY | X
® COITTITITD OTITITITD (TTITTIITITDy | @

N

o)

o N

@ | O N W

 22x31=682 | 6

When multiplying a
multi-digit number by
2-digits, use the area
model to help
children understand
the size of the
numbers they are
using. This links to
finding the area of a
rectangle by finding
the space covered by
the Base 10.

The grid method
matches the area
model as an initial
written method
before moving on to
the formal written

multiplication
method.




Skill: Multiply 3-digit numbers by 2-digit numbers

Year: 5

°° Ooooooa Th H|T O
0@ © (0000000 « : s«
O Q000000 ~ : -
O 0000000 ¢
O 0000000 =2 - °
o 0000000
[234X32=7,488 J 2 | 400 | 60 | 8

Children can continue
to use the area model
when multiplying 3-
digits by 2-digits.
Place value counters
become more
efficient to use but
Base 10 can be used
to highlight the size of
numbers.

Encourage children to
move towards the
formal written
method, seeing the
links with the grid
method.




Skill: Multiply 4-digit numbers by 2-digit numbers

Year: 5/6

TTh Th  H T O

12,739 x 28 = 76,692

When multiplying 4-
digits by 2-digits,
children should be
confident in the
written method.

If they are still
struggling with times
tables, provide
multiplication grids to
support when they
are focusing on the
use of the method.

Consider where
exchanged digits are
placed and make
sure this is consistent.




Division



Skill Year Representations and models
Solve one-step
problems with division | 1/2 Baf mod.el TS
. Real life objects Counters
(sharing)
Solve one-step REatine anjects Number lines
g Number shapes
problems with division | 1/2 J str Arrays
(grouping) HeRg Strngs Counters
Ten frames
Divide 2-digits by 1- Straws
. Place value counters
digit (no exchange 3 Base 10
| Part-whole model
sharing) Bar model
Divide 2-digits by 1- Straws
- > Place value counters
digit (sharing with 3 Base 10
Part-whole model
exchange) Bar model




Skill Year Representations and models
Divide 2-digits by 1- Straws Dlace value counters
digit (sharing with | 3/4 Base 10
. Part-whole model
remainders) Bar model
Divide 2-digits by 1- 4/5 Place value counters Place value grid
digit (grouping) Counters Written short division
D;T'ie(fhgllg:sm 4 Base 10 Place value counters
6 6 Bar model Part-whole model
exchange)
Divide 3-digits by 1- 4/5 Place value counters Place value grid
digit (grouping) Counters Written short division




Skill Year Representations and models

Divide 4-digits by 1- 5 Place value counters Place value grid

digit (grouping) Counters Written short division
Divide multi-digits by

2-digits (short 6 Written short division List of multiples

division)
Divide multi-digitsby | . | .. .. T e
=l 6 Written long division List of multiples

2-digits (long division)




Skill: Solve 1-step problems using multiplication (sharing)

Year: 1/2

DLkl

20

[

There are 20 apples altogether.
They are shared equally between 5 bags.
How many apples are in each bag?

N
00000
00000
00000

EEEEEY

20+5=4

Children solve
problems by sharing
amounts into equal
groups.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record division
formally.

In Year 2, children are
introduced to the
division symbol.




Skill: Solve 1-step problems using division (grouping)

Year: 1/2

01 2 3 % S5 67 8 % WVWNRUTDTNMSEBWYTEP

There are 20 apples altogether.
They are put in bags of 5.

How many bags are there?
@ ©\/O 0\/O0 ©0\/O O
@) O O O
@ /\© O/\O0 O/ \0O O

20+-5=4

Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages
children to count in
multiples and links to
repeated subtraction
on a number line.
They can use
concrete
representations in
fixed groups such as
number shapes which
helps to show the link
between
multiplication and
division.




Skill: Divide 2-digits by 1-digit (sharing with no exchange)

Year: 1/2

When dividing larger
numbers, children can
use manipulatives
that allow them to
partition into tens and
ones.

Straws, Base 10 and
place value counters
can all be used to
share numbers into
equal groups.

Part-whole models
can provide children
with a clear written
method that matches
the concrete
representation.




Skill: Divide 2-digits by 1-digit (sharing with exchange) Year: 3/4
T 111 When dividing
Tens . o | 52 numbers involving an
e — | exchange, children
can use Base 10 and
T "o 2122 ]|? place value counters
i ene to exchange one ten
for ten ones.
S— ki Children should start
. with the equipment
[ 52 +-4=13 J outside the place
value grid before
880 gggggg sharing the tens and
[ = | T— ones equally between
® 000 the rows.
© 9ee Flexible partitioning in
|
© 000 a part-whole model
10+3=13 O 000 supports this method.




Skill: Divide 2-digits by 1-digit (sharing with remainders)

Year: 3/4

CISTTIIITS CITTITITED) aee

Picture In picture ?_';

53
]
_ 13 (13113 | 13 |1

© 53-4=13r1

QOO 0000000

@ e 00 0 00000
1 . Om

o 000
OO =,
N\, o 000
L o 000

When dividing
numbers with
remainders, children
can use Base 10 and
place value counters
to exchange one ten
for ten ones.

Starting with the
equipment outside
the place value grid
will highlight
remainders, as they
will be left outside the
grid once the equal
groups have been
made.

Flexible partitioning in
a part-whole model
supports this method.




Skill: Divide 2-digits by 1-digit (grouping)

Year: 4/5

When using the short
division method,

children use grouping.

Starting with the
largest place value,
they group by the
divisor.

Language is
important here.
Children should
consider ‘How many
groups of 4 tens can
we make?’ and ‘How
many groups of 4
ones can we make?’

Remainders can also
be seen as they are
left ungrouped.




Skill: Divide 3-digits by 1-digit (sharing)

Year: 4

844:4=21 |

844
A

o0

o0

o0

o0

0000

Children can continue
to use place value
counters to share 3-
digit numbers into
equal groups.
Children should start
with the equipment
outside the place
value grid before
sharing the hundreds,
tens and ones equally
between the rows.
This method can also
help to highlight
remainders.

Flexible partitioning in
a part-whole model
supports this method.




Skill: Divide 3-digits by 1-digit (grouping)

Year: 5

OIOOOO

o000z

856+ 4=214 |

e | e [
e000/0000/0000
0000

Children can continue
to use grouping to
support their
understanding of
short division when
dividing a 3-digit
number by a 1-digit
number.

Place value counters
or plain counters can
be used on a place
value grid to support
this understanding,
Children can also
draw their own
counters and group
them through a more
pictorial method.




Skill: Divide 4-digits by 1-digit (grouping) Year: 5
Place value counters
or plain counters can

Th be used on a place
(0 0) value grid to support

8532+ 2= 4266

children to divide 4-
digits by 1-digit.
Children can also
draw their own
counters and group
them through a more
pictorial method.

Children should be
encouraged to move
away from the
concrete and pictorial
when dividing
numbers with multiple
exchanges.




Skill: Divide multi digits by 2-digits (short division) Year: 6
When children begin
to divide up to 4-
digits by 2-digits,
01 3 16 written methods
4. |7 [ 432 -12 =36 } become the most

0 4 8 9
7335+15=489 | [T . m w
15 30 45 60 75 90 | 105 | 120 | 135 | 150

accurate as concrete
and pictorial
representations
become less effective.
Children can write out
multiples to support
their calculations with
larger remainders.
Children will also
solve problems with
remainders where the
quotient can be
rounded as
appropriate.




Skill: Divide multi-digits by 2-digits (long division)

Year: 6

"1 x1=12
12x2=24
12x3=36
12x4=48
12x5=60
12x6=72
12x7=84
12x8=96
12x7=108
12x10=120

(x30)

(x6)

|
W
N N NN

oI NJIO DO

7335+15=489

432:12=36 |

- e NN O NJIO N

W WO WO W]l

o]l O]l OOW]JlOo O lW

(x400C

(x80)

(x9)

1x15=15
2x15=30
3x15=45
4x15=60
IXB=75
10 x15=150

Children can also
divide by 2-digit
numbers using long
division.

Children can write out
multiples to support
their calculations with
larger remainders.

Children will also
solve problems with
remainders where the
quotient can be
rounded as
appropriate.




Array - An ordered collection of counters,
cubes or other item in rows and columns.

Commutative - Numbers can be multiplied
in any order.

Dividend - In division, the number that is
divided.

Divisor - In division, the number by which
another is divided.

Exchange - Change a number or expression
for another of an equal value.

Factor - A number that multiplies with
another to make a product.

Multiplicand - In multiplication, a number to
be multiplied by another.

Partitioning - Splitting a number into its
component parts.

Product - The result of multiplying one
number by another.

Quotient - The result of a division
Remainder - The amount left over after a
division when the divisor is not a factor of

the dividend.

Scaling - Enlarging or reducing a number by
a given amount, called the scale factor






