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KEY STAGE 2

In Years 3 and 4, children develop the basis of written methods by building their skills alongside a deep understanding of place value. They should use
known addition/subtraction and multiplication/division facts to calculate efficiently and accurately, rather than relying on counting. Children use place value
equipment to support their understanding, but not as a substitute for thinking.

Key language: partition, place value, tens, hundreds, thousands, column method, whole, part, equal groups, sharing, grouping, bar model

Addition and subtraction: In Year 3 especially,
the column methods are built up gradually.
Children will develop their understanding of how
each stage of the calculation, including any
exchanges, relates to place value. The example
calculations chosen to introduce the stages of
each method may often be more suited to a
mental method. However, the examples and the
progression of the steps have been chosen to
help children develop their fluency in the process,
alongside a deep understanding of the concepts
and the numbers involved, so that they can apply
these skills accurately and efficiently to later
calculations. The class should be encouraged to
compare mental and written methods for specific
calculations, and children should be encouraged
at every stage to make choices about which
methods to apply.

In Year 4, the steps are shown without such fine
detail, although children should continue to build
their understanding with a secure basis in place
value. In subtraction, children will need to develop
their understanding of exchange as they may
need to exchange across one or two columns.
By the end of Year 4, children should have
developed fluency in column methods alongside a
deep understanding, which will allow them to
progress confidently in upper Key Stage 2.

Multiplication and division: Children build a
solid grounding in times-tables, understanding the
multiplication and division facts in tandem. As
such, they should be as confident knowing that 35
divided by 7 is 5 as knowing that 5 times 7 is 35.
Children develop key skills to support
multiplication methods: unitising, commutativity,
and how to use partitioning effectively.

Unitising allows children to use known facts to
multiply and divide multiples of 10 and 100
efficiently. Commutativity gives children flexibility
in applying known facts to calculations and
problem solving. An understanding of partitioning
allows children to extend their skills to multiplying
and dividing 2- and 3-digit numbers by a single
digit.

Children develop column methods to support
multiplications in these cases.

For successful division, children will need to make
choices about how to partition. For example, to
divide 423 by 3, it is effective to partition 423 into
300, 120 and 3, as these can be divided by 3
using known facts.

Children will also need to understand the concept
of remainder, in terms of a given calculation and
in terms of the context of the problem.

Fractions: Children develop the key concept of
equivalent fractions, and link this with multiplying
and dividing the numerators and denominators, as
well as exploring the visual concept through
fractions of shapes. Children learn how to find a
fraction of an amount, and develop this with the
aid of a bar model and other representations
alongside.

in Year 3, children develop an understanding of
how to add and subtract fractions with the same
denominator and find complements to the whole.
This is developed alongside an understanding of
fractions as numbers, including fractions greater
than 1. In Year 4, children begin to work with
fractions greater than 1.

Decimals are introduced, as tenths in Year 3 and
then as hundredths in Year 4. Children develop an
understanding of decimals in terms of the
relationship with fractions, with dividing by 10 and
100, and also with place value.
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Year 3 — Addition

Pictorial

Abstract

Understanding
100s

Understand the cardinality of 100, and the
link with 10 tens.

Use cubes to place into groups of 10 tens.
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Unitise 100 and count in steps of 100.
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Represent steps of 100 on a number line
and a number track and count up to 1,000
and back to 0.
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Understanding
place value to
1,000
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Unitise 100s,
numbers.
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0Os and 1s to build 3-digit

Use equipment to represent numbers to
1,000.
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Use a place value grid to support the
structure of numbers to 1,000.

Place value counters are used alongside
other equipment. Children should
understand how each counter represents a
different unitised amount.

Represent the parts of numbers to 1,000
using a part-whole model.

(2)
@9 () ()

215=200+10+5

Recognise numbers to 1,000 represented
on a number line, including those between
intervals.
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Pictorial

Abstract

Adding 100s

Use known facts and unitising to add
multiples of 100.
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3+2=5
3 hundreds + 2 hundreds = 5 hundreds
300 + 200 =500

Use known facts and unitising to add
multiples of 100.

3+4=7
3 hundreds + 4 hundreds = 7 hundreds
300 + 400 = 700

Use known facts and unitising to add
multiples of 100.

Represent the addition on a number line.

Use a part-whole model to support unitising.

3+2=5
300 + 200 = 500
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Year 3 — Addition

Concrete Pictorial Abstract
3-digit number | Use number bonds to add the 1s. Use number bonds to add the 1s. Understand the link with counting on.
+ 1s, no
exchange or H T 0 245 + 4
brldglng T FECLT]
™ ey | A
bonds to add
+ 8806 . the Is. Z f } } } f i
10 LOLLIES b v4-q 245 246 247 248 249 25
214+ 4 =7 2 % 3 Use number bonds to add the 1s and
— - understand that this is more efficient and
Now there are 4 + 4 ones in total. ol 2 less prone to error.
4+4=38 dj iy s ARRRNIEE
| AEEEREE 245+4 =7
214+ 4 =218 B R ---T_
| e R | | will add the 1s.
2l & | g 5+4=9
245 + 4 So, 245 + 4 = 249
5+4=9
245 + 4 = 249
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Concrete

Pictorial

Abstract

3-digit number
+ 1s with
exchange

Understand that when the 1s sum to 10 or
more, this requires an exchange of 10 ones
for 1 ten.

Children should explore this using unitised
objects or physical apparatus.

Exchange 10 ones for 1 ten where needed.
Use a place value grid to support the
understanding.
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135+ 7 =142

Understand how to bridge by partitioning to
the 1s to make the next 10.

135+7=7
135+5+2=142

Ensure that children understand how to add
1s bridging a 100.

198 +5="7

198 + 2+ 3 =203
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Year 3 — Addition

Concrete Pictorial Abstract
3-digit number | Calculate mentally by forming the number Calculate mentally by forming the number Calculate mentally by forming the number
+10s, no bond for the 10s. bond for the 10s. bond for the 10s.
exchange

351+30="? 753 + 40

i 0 | knowthat5+4=9

B

Eg 1 So, 50 + 40 =90

EE; 753 + 40 =793
234 + 50
5 tens + 3tens = 8 tens
There_are 3 tens and 5 tens altogether. 351 + 30 = 381
3+5=8
In total there are 8 tens.
234 + 50 =284
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Year 3 — Addition

Concrete

Pictorial

Abstract

3-digit number
+ 10s, with
exchange

Understand the exchange of 10 tens for 1
hundred.

]

Add by exchanging 10 tens for 1 hundred.

184 +20="7
H T | o
H T 0
184 + 20 = 204

Understand how the addition relates to
counting on in 10s across 100.

184 190 200
i : I
D T 10 | |
184 +20="7

| can countin 10s ... 194 ... 204

184 + 20 = 204

Use number bonds within 20 to support
efficient mental calculations.

385 + 50

There are 8 tens and 5 tens.
That is 13 tens.
385+50=300+130+5
385 + 50 = 435

3-digit number
+ 2-digit
number

Use place value equipment to make and
combine groups to model addition.

... 8.8 R

Use a place value grid to organise thinking
and adding of 1s, then 10s.

Use the vertical column method to
represent the addition. Children must
understand how this relates to place value
at each stage of the calculation.
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Pictorial
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Abstract

3-digit number
+ 2-digit
number,
exchange
required

Use place value equipment to model
addition and understand where exchange is
required.

Use place value counters to represent
154 + 72.

Use this to decide if any exchange is
required.

There are 5 tens and 7 tens. That is 12 tens
so | will exchange.

Represent the required exchange on a
place value grid using equipment.

275+16="7

o
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275 + 16 = 201

Note: In this example, a mental method may
be more efficient. The numbers for the
example calculation have been chosen to
allow children to visualise the concept and
see how the method relates to place value.
Children should be encouraged at every
stage to select methods that are accurate
and efficient.

Use a column method with exchange.
Children must understand how the method
relates to place value at each stage of the
calculation.

i
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7(5 |+ |Yiel
+ 1|6 e
e
f) s =

HTO . ‘
2(7)5 %275
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275+ 16 =291
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Year 3 — Addition

Concrete Pictorial Abstract
3-digit number | Use place value equipment to make a Represent the place value grid with Use a column method to solve efficiently,
+ 3-digit representation of a calculation. This may or | equipment to model the stages of column using known bonds. Children must
number, no may not be structured in a place value grid. | addition. understand how this relates to place value
exchange at every stage of the calculation.

326 + 541 is represented as:

H 1); (0]

| pan
T een
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Year 3 — Addition

Concrete Pictorial Abstract

3-digit number | Use place value equipment to enact the Model the stages of column addition using Use column addition, ensuring
+ 3-digit exchange required. place value equipment on a place value understanding of place value at every stage
number, grid. of the calculation.
exchange H T 0

ooooo r_
required gg : HTa ERPAL L |

+2 | 2 ? [ i;
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There are 13 ones.

| will exchange 10 ones for 1 ten. T ; 2 D‘ * lij:% %E
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1 l |
126 + 217 = 343

Note: Children should also study examples

where exchange is required in more than
one column, for example 185 + 318 = ?
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Year 3 — Addition

Concrete

Pictorial
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Abstract

Representing
addition
problems, and
selecting
appropriate
methods

Encourage children to use their own
drawings and choices of place value
equipment to represent problems with one
or more steps.

These representations will help them to
select appropriate methods.

Children understand and create bar models
to represent addition problems.

275+99="?

374
J 5 1
( 275 | aa ]
275+ 99 =374

Use representations to support choices of
appropriate methods.

[ )

| will add 100, then subtract 1 to find the
solution.

S
( 275

128 +105+83 =7
| need to add three numbers.

128 + 105 = 233
233
r—l_
(28 | 105 | 83 ]
316
[ : 1
e | 83
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Concrete

Year 4 — Addition

Pictorial

PQWER
MATHS

Abstract

Understanding
numbers to
10,000

Use place value equipment to understand
the place value of 4-digit numbers.

y 14

4 thousands equal 4,000.

1 thousand is 10 hundreds.

Represent numbers using place value
counters once children understand the
relationship between 1,000s and 100s.

2,000 + 500 + 40 + 2 = 2,542

Understand partitioning of 4-digit numbers,
including numbers with digits of 0.

5,000 + 60 + 8 = 5,068

Understand and read 4-digit numbers on a
number line.

5,010 5,020
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Year 4 — Addition

Concrete Pictorial Abstract
Choosing Use unitising and known facts to support Use unitising and known facts to support Use unitising and known facts to support
mental mental calculations. mental calculations. mental calculations.
methods
where Make 1,405 from place value equipment. Th H T 0 4,256 + 300 =7
appropriate eeee 00 COOOO 00000
Add 2,000. O 2+3=5 200 + 300 =500
®Ee®
Now add the 1,000s. 4,256 + 300 = 4,556
1 thousand + 2 thousands = 3 thousands . - -
Ll T T 1 e
1,405 + 2,000 = 3,405 ’ olg;‘_w ,o%o o !o o o!‘o !o
| o) &
2 EEE L
4 Blo lo| AN | Y |
) ] | | S l i
| - \ g ‘ ; ?

3 1 A
| can add the 100s mentally.
200 + 300 =500

So, 4,256 + 300 = 4,556
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Year 4 — Addition

Concrete

Pictorial
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Abstract

Column
addition with
exchange

Use place value equipment on a place
value grid to organise thinking.

Ensure that children understand how the
columns relate to place value and what to
do if the numbers are not all 4-digit
numbers.

Use equipment.to show 1,905 + 775.

Th H T 0
@ OICI000C)] COOOO
Gl

00000 OO 00000
®® ®®

Why have only three columns been used for
the second row? Why is the Thousands box
empty?

Which columns will total 10 or more?

Use place value equipment to model
required exchanges.

Th H T [ o
) EEEOE @@@Fooo
Cee® OO 0/00) E%"”J
@—
Th H [T ) 0
® Y [cocle
Cee® OO 0/0/0) =
®
th [ H T 0
@ looooo ©/0/0/0/0)
CEE® loo 0/00) :
®
Th ] H T 0
@ |ooooo 00000
CEO® Joo 0/00) °
®

Include examples that exchange in more
than one column.

Use a column method to add, including
exchanges.

Th

N | I
w un|—

I
+ 4

(0)
4
7
|

Th H(T)O
BEHE 0
+4 21317 AAWARIEA . |
q 1 i
I S
Th(H)T O »
1 ElENE HERNE
s 41208 + 1120500
7)a | — ”j!'J
. sl
(TAYH T O -
s 5 « [N
dal2 3 7 e ly 9037 |
5)7 9 | bdSiZtErs .
Sr————— I o 81
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Year 4 — Addition

Concrete Pictorial Abstract

Include examples that exchange in more
than one column, e.g.

-

BARAEN
+| 1 1813191
| 16|58l
W LN
Representing Bar models may be used to represent Use rounding and estimating on a number
additions and additions in problem contexts, and to justify | line to check the reasonableness of an
checking mental methods where appropriate. addition.
strategies
Th H T O t t t t } t t + t t |
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000
( 1,373 | 7.9 4
U 70 [ s | 27 % 1912+6,149=7
I 3 7 3

| used rounding to work out that the
answer should be approximately

| chose to work out 574 + 800, 1,000 + 6,000 = 7,000.

then subtract 1.

6,000
1

| 2,999 3,001 ]

This is equivalent to 3,000 + 3,000.
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Year 5 — Addition

Concrete Pictorial Abstract
Column Use place value equipment to represent Represent additions, using place value Use column addition, including exchanges.
addition with additions. equipment on a place value grid alongside
whole written methods. TThTh H T O
numbers Add a row of counters onto the place value 4 1 ® B
grid to show 15,735 + 4,012. TTh Th H T 0 ml 8o ) B
@ © OOOEC000 3 7 5 9 2
| |
TTh Th H [ T 0 ® eeeee® 0000000000
® 00000 ::OOOOOQ [clelelele] eeee OO e
19 L Lot
| need to exchange 10 tens for a 100. A4 AR
. ‘ 3 | 7| S
Th MEE e o
‘ ol 00600\ | oo i * ‘r =t 47

H
B
olo © ‘ b0l
o ¢ Q_O‘_DZT fe)

o) o | (e
T e
TThTh H T O
2 0 I 5 3
+ 1 9 | 7 5
3 9 3 2 8
]
|
21011513
e 1| QL e
319328
\{\t._.
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Year 5 — Addition

Concrete

Pictorial
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MATHS

Abstract

Representing
additions

Bar models represent addition of two or
more numbers in the context of problem
solving.

1
r A

[ easa | £28,370 | 6725 |
?
Holly | £2600 | £1450 )
L . J
£4,050
ThH T O ThH T O
2600 2600
+1 450 +4 050
4 05 0 6 6 5 0

Use approximation to check whether
answers are reasonable.

TThTh H T O TThTh H T O
2 3 4 0 5 2 3 4 0 5

+ 7 8 9 2 + 7 8 9 2
2 0 2 9 7 3 1 2 9 7

| |

| will use 23,000 + 8,000 to check.

- 1 D W === I

B3] ylols 2|3|4|0o]s
Bl 75902 Bl (7e90z
Z!O‘G‘C’q!7\ 311121907

, T s [T

Adding tenths

0-2m.

06 m

Link measure with addition of decimals.
Two lengths of fencing are 0-6 m and

How long are they when added together?

0-2m

Use a bar model with a number line to add
tenths.

0-6 m 0-2m
l Y I 1

(
[O-Iml0-Im|0-Im|0-Im|0-Im|0-|m|0-|m|0-lm]

1 1 1 1 1 1 ) T
0O Ol 02 03 04 05 06 07 08 049

0.6+02=0-8
6 tenths + 2 tenths = 8 tenths

Understand the link with adding fractions.

6 2 8

10710~ 10

6 tenths + 2 tenths = 8 tenths
0-6+02=08
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Year 5 — Addition

Pictorial

PQWER
MATHS

Abstract

Concrete
Adding Use place value equipment to represent
decimals using | additions.
column
addition Show 0-23 + 0-45 using place value

counters.

Use place value equipment on a place
value grid to represent additions.

Represent exchange where necessary.

Add using a column method, ensuring that
children understand the link with place
value.

0 . Tth Hth O - Tth Hth O - Tth Hth 10| ~3
. [ooo o|ee 0-a 2 0 =2 3 *0/4% (9]
+0-3 3 |+0-4 5 RIE
- 1000 ] [e0® 22| 0-68 P
o Include exchange where required,
alongside an understanding of place value.
l 1 1
e | e | [l O C( Z
! ! |eeeg0lelo! | O - Tth Hth | pe:
Jo ¢ ‘o‘ - 0-9 2 i O %, .ﬁ
_‘.‘, o olef 4 "QLE’(— +0-3 3 11215
CaREEEG I -2 5
e i B |

Include examples where the numbers of
decimal places are different.

Include additions where the numbers of
decimal places are different.

[0} . Tth Hth O - Tth Hth
00000 - & g 6
+ | - 5

o - l@® 00ees| " —

3.4+065="7
Bz
2:TzhH(t)h io‘é 5;
+0-6 5 Blel0|5]
: .
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Year 6 — Addition

Concrete Pictorial Abstract
Comparing Represent 7-digit numbers on a place value | Discuss similarities and differences Use column addition where mental methods
and selecting grid, and use this to support thinking and between methods, and choose efficient are not efficient. Recognise common errors
efficient mental methods. methods based on the specific calculation. | with column addition.
methods Compare written and mental methods
M HThE]mh Th H i o alongside place value representations. 32,145 + 4,302 = ?
Q0 0000 © © Q00 [
+3,000 +500 +20 +2 TThTh H T O TThTh H T O
} } ' } } 3 2 | 4 5 3 2 | 4 5
40,265 43,265 [:] [:] D + 4 3 0 ) + 4 3 0 2
3 6 4 4 7 7 5 | 6 5
TTh Th [ H T [ © TThTh H T O
CEEE) ‘oo @@@@@’ooooo 40265
© + 3 52 2
eee |eee0000 |00 g ——
3121 &5] 31| |45
Use bar model and number line EIES *|¢ 302
representations to model addition in 30w 71511615
problem-solving and measure contexts. =0
Rl 0 Which method has been completed

/—Nfsfm%es accurately?

! ! } What mistake has been made?
12:05 13:05 13:13

Column methods are also used for decimal
additions where mental methods are not

efficient.
H T O -TthHth L
| 4 0-0 9 [|4]0lo|9 ]
+ 4 9.8 q SR ﬁ,gq)
| 8 9 -9 8 Hg“‘»qi@
| B 71\_1 =1
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Year 6 — Addition

Concrete Pictorial Abstract
Selecting Represent 7-digit numbers on a place value | Use a bar model to support thinking in Use place value and unitising to support
mental grid, and use this to support thinking and addition problems. mental calculations with larger numbers.
methods for mental methods.
larger numbers 257,000 + 99,000 = ? 195,000 + 6,000 = ?
where ooM ooH;ho o - ° > oo: : o ° i

. |
appropriate f ) 195+5+1 =201
( £257,000 £100,000 ]
2,411,301 + 500,000 = ? 195 thousands + 6 thousands = 201
thousands
This would be 5 more counters in the HTh | added 100 thousands then subtracted
lace 1 thousand. N
p . So, 195,000 + 6,000 = 201,000
So, the total is 2,911,301. 257 thousands + 100 thousands = 357
thousands

2,411,301 + 500,000 = 2,911,301 257.000 + 100,000 = 357,000

357,000 - 1,000 = 356,000

So, 257,000 + 99,000 = 356,000

Power Maths © Pearson 2019
Copying permitted for purchasing institution only. This material is not copyright free. Pearson is not responsible for
the quality, accuracy or fitness for purpose of the materials contained in the Word files once edited. 21



St Peter’s Junior School Calculation Policy

Year 6 — Addition

Concrete

Pictorial
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Abstract

Understanding
order of
operations in

Use equipment to model different
interpretations of a calculation with more
than one operation. Explore different

Model calculations using a bar model to
demonstrate the correct order of operations
in multi-step calculations.

Understand the correct order of operations
in calculations without brackets.

calculations results. Understand how brackets affect the order of
I b operations in a calculation.
355- 2= — b ([eJa[ e[ [++[4) 6 x 16
oOx OOO®® 00 OOOOO wailer (] 6]e]s]s]s]s]6]6]e]ele]s]s]s]e) | |4+ 96 =100
16 ;< 6
4+6)x16

OO® OO® This can be writtenas: 16 x 4 + 16 x 6 ( 10 )X 16 = 160

or o® (> D)+ [Ex9

64 + 96 =160
62

:l:i'q ISEIS

X
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