Calculation Strategy Guidance

Addition

Concrete

Pictorial

Abstract

Combining two parts

(aggregation)

Combine 2 sets

» 448

Group 2 numbers together and combine in a
bar

e IEEEN - - S

Part — whole model

Use pictures to add 2 numbers together
e ¢ @

.

Progress to diagrams or bar model
-
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Children need to understand the concept of
equality before using the ‘=" sign.

Calculations should be written either side of
the equality sign so that the sign is not just
interpreted as ‘the answer’.

5=2+3

1+4=5

Missing numbers need to be in all possible

places.
3+4=[] [1=3+4
3+0=7 7=01+4

Starting at the bigger number and

counting on (augmentation)

Count the larger group first then add on 1 by 1

“i"g et

Start with the larger number grouped
together then count on to the smaller number
to find the answer.

8+1=9

Start at the larger number on a numbertrack
or number line and count on in ones to find
the answer

7+4

Bar model encourages children to count on

rather than counting all _
&[]
?

Place the larger number in your head and
count on the smaller number to find your
answer.

12+5=17

Continue to use missing numbers in all
possible places.

_=16+7

16+_ =23

Start with the bigger number and use the
smaller number to add up to make 10.

Use pictures and regroup the numbers to
make 10

Record method of adding by counting up to 10

Use ten frames, dienes, numicon 5 8+7=
3 —0  9+3=12 10+5=15
< 6+5=11 6+6=12 10+2=12
1S 10+1=11 10+2=12 Consolidate as missing number problems
[e] . ey
= J om Py Use a numberline to partition the smaller
.g m gg @ gﬁJ number to make a 10 8+5=10+0!
S | L1 ot oele
& EHHH eee see 9 +5 =[14] v [ +7=10+4
2 (][4 b
9+4=13 B T i ROl R R IR R R
+ =
° YA 4+ 7 +6)= 10 +[7]
i, | OO v_ 99 W + 0% . 0%
c 5 10
52 9@ v Q9 = [i7]
= £ Regroup and draw representation.
L S
B 5 Combine the two numbers that make/
SD oo Look for bonds to 10 then add extra digits w ,’ bridge ten then add on the third.
pel -
._g - * =15
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<

Adding with 2 digit numbers and bridging 10s

Use a 10 frame to —
Make up to the 888%%
next 10 0

17+5=22

Use dienes or multilink to make whole 10s.

'TH
7 R
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Een g nnEws)

Bridge through a multiple of 10.

17 +5=22
Use part-part-whole
and number line to @
model adding to the
next whole 10

1647

Children should be able to partition the 7 to
relate adding the 2 and then the 5.
8+7=15 -

42

g 10 15

Adding 9 or 11 by adding 10 and adjusting
+10
35+9

Record method of bridging to 10
17+5=20+3=23

Record how to add near 10s then adjust
35+9

35+10=45

45-1=44

Explore related facts
17+5=22
5+17=22

Bar model can be used to support missing
number problems
10+12= 11+ =25 25

35 4315
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10 12




Adding with no regrouping (carrying): working towards column method

Add Units (ones) together first then Tens.
Model using dienes, numicon, place value
counters or multilink

e}

24 +15

Arrow cards can be used to support
understanding of place value
140+232= 100+40+0
+200+30+2
= 300+70+2

Use partitioning to add Units (ones) and Tens
separately then recombine

5 E

Children can use place value columns to
record methods

41+8=49

G |9

Progress to addition in columns securing
understanding of columns representing place
value

Ensure children are using 1 digit per box

Always add from the right: Units first, then
Tens, then Hundreds.

75 11

+.3 +11

78 22
223
+114
337

Adding with regrouping (carrying): working towards

expanded column method

Use dienes or multilink to show partitioning
and recombining grouping Units (ones) and
Tens

60 +12

=+ = -
=W/

Children begin to understand the exchange
between hundreds, tens and ones.

10s | s
0| B
\\, B.

Leading to carrying:

36+ 25

Use written methods of partitioning and
recombining Tens and Units, then Hundreds,
Tens and Units

60+ 12
25 +26
Yo AD +
40+ |\ +2D+
W B
369 + 148

Children apply partition understanding by
working in the units column first, then the
Tens column etc.

617l +i2lG = 47
+ 25

(7 12

+12l5

L]V (A+] 14 60

+ 2

Secure understanding of the
place value of each column.

Adding with regrouping (carrying): working towards collapsed column method

Place value counters or multilink can be used
to represent:

carrying ten ‘1s’ over to make one ‘10
carrying ten ‘10s’ over to make one ‘100

243 + 368
100s| 10s | 1s
oo 0000, | 000
oe0 | 0¢ o0
L8
i

Place value diagrams can support
understanding of carrying into the next
column

Place value grids can be used to develop
understanding of addition with decimal
numbers.

NN

Column addition can now be done using the
collapsed method, carrying Tens and
Hundreds directly over into the next column.

1 111 11
247 5,647 183
+125  + 2,994 657
372 8641 46
_ 886

Carried numbers should be placed at the TOP

1
£3.75

Children should start
adding decimals in +£2.53
known contexts such —
as measures or money M
Progress to adding larger 382.46
decimals including those  + 237.25
with different numbers —_—
of decimal places.

Example: Example:

0.32+12.965+1.1 51+14.02+2.1

Line up 0.320 51.00 | Change

pus 12.965 " 14,02 ||| Wt

decimal N er + number to

points 1.100 2.10 | decimal
14.385 67.12




',j Calculation Strategy Guidance Subtraction

s
Concrete Pictorial Abstract
Use physical objects, counters , cubes etc to Cross out drawn objects to show what has Put 13 in your head, count back 4. What
show how objects can be taken away been taken away. number are you at?

x X5_2= 3 7—4=3

Count back in ones using a number line. Include calculations either side of the equality

sign and missing number calculations

Taking away by counting back

Compare objects and amounts Use pictures or draw objects to represent Hannah has 12 sweets and her sister has 5.
questions of difference and how many more How many more does Hannah have than her

O or lss. siter?
\NmEn N
How many more 5+ =12

|
‘7 is 3 more than 4’ pencils than erasers? JIJN 4 Put 5 in your head and count on to 12

‘4is 3 less than 7 3 Erasers ?
‘The difference between 4 and 7 is 3’ Progress to an understanding of calculating
] What is the difference 00000000 difference between by subtracting the smaller
§ between 8 and 5? OOOO Ot—— number from the larger number.
L Use objects to represent bar model ’
] Bar model can also be used 12-5=7
[
5 dddddese =
T 3 = Children begin to appreciate this as the
@ D rrge—— i i ddi
> — 7 inverse to counting on or adding
Progress to counting on using a number line 5+7=12
* 12-5=7
Sy
0 123 4586 789 W00R
Find the difference between 5 and 11
Link to addition - use Part Part Whole model Use pictorial representations Move to using /@
: numbers with 12 k-
If 10 is the whole and 6 is one d:p‘ the part whole model. ~ 7]
o ‘ parts, what is the other part?
S _ 1 E' 6-2= Use part whole or bar method to support
o 10 -6=4 constructing number sentences and
- interpreting word problems
2
o
2 . 14 m
3 SNC
£ . T-shiks
c
o W hite I‘alLL e @
)
o

. L
S T 14527 5+7=14

14_9 14-5 Show how to count back to the next 10 by
partitioning the subtrahend

g ' ' Show pictorially counting -
R Tt 4 back to the last 10 /|17 14-8=9 14-4=10

B . I CTTT] then counting 1 more back 4 / \‘l 10-1=9

13-7 Mental methods:
Make 14 on the ten frame. Take 4 away Jump back 3 first, then another 4. Use the ten '
to make ten, then take one more away so as a stopping point. 16-8
that you have taken 5. How many do we take off first to get to 10?
. How many more to take off?
13-7=[6

Counting back to the nearest 10

Numicon can be used. 31 (9 ] -3

etk
¥ 3 4 B (8 T B & 040 11 (509 14 08 18 17 I8 1D B0




Subtraction without exchanging (regrouping) Column Method

Use dienes or PV counters to show how to
partition the number and take away from
each column, starting with the Units (ones)

75-45=33

Tans Ones

I
H-H
i

443-122=321

70 5
-40 2

30 3

W3- mra 22 @|u
o)

Make. 443 @g
@ge o@@ @

Children draw representations to cross off

43—21=22

48-7=41

Understand numbers can be partitioned
before subtracting:

846 - 275

800 40O €
_;00405

Subtract in columns

Always start subtracting from the smallest
place value (right hand end)

b 8
= 7]
b |

28
- 12
16

Highlight importance of 1 digit per box and
correct place value for each column.

Subtraction with exchanging (regrouping) Column Method

Use numicon, dienes, PV counters or multilink
to demonstrate physically exchanging 1 ten
for 10 units (ones) before subtracting.

Fegroup | ten
(TN o (0ones. [ Workmat ____|

Tens Ones Tens Ones

) e (0

51tens 2 ones = 52 Y tens 12 ones = 52

)

1=

34-9=25
Tens | Ones Tens | Ones Tens | Ones
-
©) nx
L] L) XX
ne) [
B H (e we BER
35-19=
Tens | Units

32-14=18
o (0,°
A Y %'
o %%

NB: Use language of exchanging 1 ten for 10
Units (ones) not borrowing

Children might draw base ten or PV counters
to show exchanging and cross off as they take
away.

448

‘29 Tens_| Ones
gagaad

TEREE:

234 - 88+ 146

Formal column method.

Children should understand that they
exchanged 1 from the Tens column for 10 in
the Units (ones) column.

They still have 41 because 30 + 11 =41
W'
2 6
) |5

Progress to larger numbers and exchanging
over multiple columns.

Note the red numbers
showing what has been
exchanged are placed
just to the left of the
calculation digits NOT
above

25y FroFe
-1562 -—_2128%
[ 192 28928

Introduce decimal subtraction in the context
of money or measures

1
2.80
= 1.26

2.54

£3.80-£1.26

Use larger decimal numbers including
zeros for place holders

TA'eH 0
— '3 « K
G796
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/¢ Calculation Strategy Guidance

Multiplication

Concrete

Pictorial

Abstract

Use practical activities using manipultives
including objects, cubes and Numicon to
demonstrate doubling

Use or draw pictures or symbols to show
doubling numbers

What is double 3 ?

Double numbers by understanding ‘adding the
number to itself’ and/or ‘2 lots of’ (multiply by
2)

2 lots of 100 ~
Dot 20 OOO00@
2 lots of 2 0@@'.

multiplying by 2

] +ld = What is double 3?
5 7
E + =
a @ Double 4 is 8 3+3=6 OR 3x2=6
+ =
E Whatisdoublea?  [ff[ Jff[ =8
Double 4=8 + =
Skip counting using objects, multilink, Skip counting using a numberline Count in multiples of a number aloud. Use
representations e eI e eI e T songs and rhymes. Write sequences with
n 012345 7 8 910111213 141516171819 20 . .
K} multiples of numbers by counting on.
o + Using every 5th number. . .4 4 o v
: ol o o o
E Children use representations to show
Eo counting in groups
b= 3,6,9, 12...
5 2 2 2 s 2 2 2 2 2 2
° D T T D e D
o I® @jocl® e cleglo ol@ dlo Jde glo S o
2 A 6 % 16 m ¥ & & o Missing numbers
S W0 1% B __
Use different groups of objects to add equal Use pictures of equal groups to model Progress to numberlines showing repeated
groups repeated addition jumps
). #¥BEY T
c r" v ’ =2 >z =z 202+24242=10 -
:g ' . ' 4 + 4 + 4 =12
ie)
S B+ 3+ 3 B~
-g = Show and draw representations to show e 4 € 2
s repeated addition
® There are 3 sweets in one bag.
Q.
k2 88 B 88 :‘::’9::‘::;"“" S i 3 Eo0e Repeated addition without numberline
N 3+43+3+43+3
- -
® - L - o -
- - -
Use objects / multilink laid out in arrays using Show arrays using pictures and grouping into Use arrays to write multiplications sentences
the language ‘lots of’ : rows or columns and reinforce repeated addition.
8 PP ) 00000
PP - | | 00000
PeP ] 00000
% 3 lots of 3 5 lots of 7 3 lots of 3 4 lots of 3 3 lots of 2 5+5+5=15
= 3x3 5x7 3x3 4x3 3x2 3+3+3+3+3=15
5
oo -
£ Children represent 4 0 0 0 o 5x3=15
=) Use arrays to illustrate commutativity arrays usingdots .10 0 0 © o 3x5=15
e 4 groups of 3 \0o 0000
o , o ?,3% 3.5 25 Write abstract number sentences:
" 3 ou| [aYals) * = 5
O[] o+ EETCR 1 4x6=24
N o 4]
2lots of 5 5 lots of 2 .A@‘ Frows of 5 5rows &3 Continue to use arrays 6x4=24
3xg =5 %3 to show commutativity
Use dienes, multilink, Place Value Children can draw diagrams to support Doubling mentally using Place Value.
cards/counters. Partition to double each digit doubling y
and recombine | lg«t 13 5’% I
[0 JC o l‘ Wl.“;:: I 3
Sl ] (e i/ SN
5 Double 12 LSS HE 100 30 1
§' ] Progress to partitioning into Tens and Units. 2004 6O +
Eo 2 lots of 10  E Show doubling each digit then adding . ,__i__g
e mm 2lotsof2 = 24 HEDEET together. 268
4 double 13
2 13
§ Double 122 ‘@@'. Reinforce that »
8 doubling means E
4




multiplying by partitioning: No regrouping

Use concrete resources to lay out ‘lots of’
each digit. Multiply each digit then add to
recombine.

oups;

21x3=63

3 lots of 20 = 60

3lotsof2 = 3
. 113x3 =339

®
® 3 lots of 100 = 300
::: 3 lots of 10 =30

3lotsof3=9

NB: At this stage, children should notice how
to add simply by looking at Place Value not
by counting on.

Children can represent Tens and Units (Ones)
to help multiply
32x3 |l
Ml
i
96

Partition the 2 or 3 digit number. Multiply
each digit then recombine.

2\ x4 3,24' x 2
2:;4 ‘,_:Jr 300:7-/2017- 4x2
s /. oo 4o 8

|4 64-3

Partition into Hundreds, Tens, Units (Ones).
Multiply each digit then recombine.

Partitioning to multiply: with regrouping

(carrying)

Children can continue to be supported by
dienes, Numicon or place value counters to
show regrouping to carry over into
Tens/Hundreds

15x4

EEER . R

34 x4
- S
s _—»
* regroup
o

=136

Use diagrams to show partitioning and
multiplying each digit then adding the
products.
16 5x28
/7 \ 20 8
10 6 -

1. 1.

20 + 12 =32

100 40

100 + 40 = 140

SO~ 4 S?\L
AR % A"
200 i b S )

Partition numbers mentally and show each
multiplication separately in brackets.

23x4=(20x4)+ (3 x4)

80 + 12

= 92
bx 123 =
(5 x 100) + (5 x 20) + (6 x 3)
500 + 100 + 15 = 615
Column addition 26 b e
could be used to , =120
support addition 20 » R
of larger numbers. | & * 6 '-’TST

Column multiplication: Expanded method

Dienes or Place Value counters can be used as
manipulatives to support understanding of the
column method if needed.

3x200  3x40 3x

@\ Expanded

] U
X3
A 55
Z 20

600

| |

NB: We do not use any grid multiplication
methods

Set out calculations with one digit per box,
checking Place Value is aligned correctly.
Multiply Units first.

42 234
x 6 i(‘
0 36 (4x9)
21% gxg) I 2.0 (4x30)
_ 240 (40x 6) + 800 (4x200)

252 \ T56
Children should see that they are still
partitioning the larger number and initially be
shown each multiplication in brackets.

This should lead to an understanding of using
zeros as a placeholders and working with
single digit multiplications.

H T U
s JZ Zeroasa 1 7
- —_— placeholder 5
L in the Units
3 5
3|2y 6x5=30 5 0
510 0
NB: Expanded column
5 8 5

method should only
be used for multiplying by a single digit.

Column multiplication: Collapsed (compact) method

Abstract: x single digit

Abstract: x double digits

Abstract: x decimals

Each digit in the multiplier is multiplied by the
multiplicand (5), starting with the Units.
multiplication for each digit is now not shown
on a separate line.

123 x5

1st Step 2nd Step 3rd Step
123 123 123
x_(15 X;.5 X119
45 15 615

When needed, number are carried over into
the next column using smaller digits placed
above the answer

Children should be confident with the
collapsed method before attempting
multiplication by double digits. The expanded
method should not generally be used for
multiplication by a double digit number.

The multiplier is multiplied by each digit in the
multiplicand (34) starting with the Units.

4x6=24
The 2 ‘Tens’ is

carried over into

the Tens column

(4x 326)

(0]
8 (Bx320)
Plaoehe_flcl e

A placeholder is needed in the Units column
for the second row of calculations as we are
multiplying by 30, not just 3.

Make sure all ‘carried’ digits are smaller than
the numbers in the main calculation and
placed above the immediate answers so they
are not missed.

8,227 8x7=56
W 5 is carried into
i the Tens column
65.816

2
246.810

30x70=210
2 is carried into the
Hundreds column

Decimals should not be aligned for column
multiplication. The calculation is completed in
the same way as for whole numbers. The total
number of decimal places in the

question should equal the number of decimal
places in the answer.

3.77 (2decimal places)
x 25 (1decimal place)
3016
+/54
10.556 (3 decimal places)

Children should understand this as adjusting
the answer by dividing it by multiples of 10.




Calculation Strategy Guidance

Division

Concrete

Pictorial

Abstract

Use a range of language to help children
understand division: sharing/splitting/dividing
into x equal groups

10 @@
Lk

Children use pictures or shapes to share into
equal groups. Start finding half — link with
‘dividing by 2’ and use + symbol.

12+2=

Divide these Sweats inte 5§ equsl greus

Children can use their fingers or counting out
loud to support mental strategies to share
numbers.

Start by halving. Describe as dividing by 2.
12+2=6

Use word problems:
| have 16 sweets and share them equally

o0 Share objects into 2 equal groups - write the 0,%0,%,%,%,%,%0, %, %, %, [0 o ) .
c 5= between 2 children. How many sweets will
s numbers that match the objects. B0 % %% %% %, . v
o ) < 7\ 7\ each child get?
< . \ / \ / \ .
= — 16+2=8
® Share larger numbers 1@
5 into more groups R @
@ : Children start to @ Divide with larger divisors:
'r% Can you share 12 cubes S Q‘ - represent numbers
into 4 equal groups? -9 4 with their own diagrams What is 12 shared between 3? 4
——
Cubes or counters can show how the bar ? 9-3=23
model can support understanding of division. Bar model can be used to support )
understanding: 12 +4=
l..‘ [ X 1] ‘ 000 (000
Show grouping using pictures or diagrams of 24:6=4
objects.
AN e Ask:
18+6 oo How many groups of 6 are there in 24?
How many groups of 6 l \ How many times does 6 ‘go into’ 24?
can you make with 18?
Children should be encouraged to find
@@@ 27+3 answers by counting up in ‘groups of’ the
Sort 10 objects / counters / multilink into Children draw their own divisor.
PO
groups of 2. diagrams. How many groups of
How many groups of 2 can you make? 5 @@ @ 3 can you make? They should start to use times tables
W knowledge or times tables grids for support.
=3 Group counters along a numberline. Numberlines can be used or drawn to show
g 20+5 grouping with digits.
(%)
s ‘-oo-- o-ooo‘--o-oloo-oﬂ- 12+:3 5 43 3 3
o
2 0 5 10 15 2| How mafny /\ /\/\ /\
e How many groups of 5 do you need to get to jumps of 3 0123456789 101112
to make 12?
207
Bar Model: think of the bar as the whole
number. Split it into the number of groups
you are dividing by and work out how many
would be in each g 20
20+5="?
Sx?=20
Link division to multiplication by making an Draw an array and split the number in Explore division as the inverse of
array and thinking about the number different ways, showing the multiplication and | multiplication
sentences that can be created division calculations that match. 3x7=21
Has the inverse relationships
. Q00 [ - |
5x3=15 v 000 [ 21:3=7 ][ 21+7=3
@ 3x5=15 pcooo 0ob
5 15:3= - caaba ool
= >+3= g oooon cDOD Reinforce commutativity by writing fact
15+5= " _ .
% 3 — g g rous gﬁ- 2 families
=
£ N 0 D AL 2 6 X 8 = 48
;§ 5x3=15 T T
o ok e Hets 48
15+5=3 e s / \
DIEENEY W nle] 6<—8
(s [ o] [ [ [w
v =] (= [ww]




Divide objects, counters, cubes by grouping
and see how many are leftover.

mun

14+4

There are 3 groups of 4,

with 2 leftover
°
&
28+7= oo
)
X oo 000 UJtovux
4 with 2 leftover g@

Division with remainders

Children use or draw their own diagrams to
show groups of the divisor. Introduce
‘remainder’ for the number leftover.

10+3

YT

@ <=remainder

38+6

Ask ‘How many 6s are there in 38?’

Use a numberline to count up in jumps of 6
and identify the remainder.

+b+h+hb+h+h+

0 6 12 18 24 30 36 38

= 6 sixes with a remainder of 2

Complete written divisions and show
remainder using ‘r’

2845
Ask: how many 5s can you get in 28?
Count up in 5s.
Question understanding:
Can you go as far as 5x5=25? 5x6 = 30? Why
not?
Show that they stop at the last multiple
before the dividend and then check how many
more to count on.

5x5=25 counton 3to getto 28

28+5=5r3

NB: It is important that children have a sound understanding of abstract division and are confident counting up in times tables mentally before
attempting formal written methods. Most children will not need concrete or pictorial support at this stage. Multiplication grids should be used to support
children less confident with times tables

Concrete resources to support standard
written methods:

Place Value counters or Dienes could be used
to aid understanding of dividing each digit in
turn starting with the largest Place Value.

563 Tens Units
3 2

OJoJONN N

3 OO ee

e 00

Show alongside bus stop method layout.

These representations can be used to
demonstrate the need to exchange any
remainders in the tens for units and then
divide the units equally.

Towards standard written methods: Short Division (Bus Stop method)

42+ 3=

Start with the biggest place value, we are
sharing 40 into three groups. We can put 1

® 0@

(0]
)
(0]

we exchange this ten for ten ones and then

share the ones egually among the groups.

(2

(0]

We look how much in 1 group so the answer
is 14.

Standard written methods: Long Division

Begin with numbers Next tackle numbers Progress to divisions where
which divide equally where one or more digit exchanging is needed and the
and digits do not need within the calculation calculation has a remainder.
to be exchanged and needs to be exchanged Show how remainders could be
moved over to the and moved to the next expressed as a decimal or
next column. collurrlmt.but;he | fraction. 553 .4 _713
calculation has no overa
To work out 488 + 4: remainder. 143vrl
3
1 To work out 220 = 4: 4+ )5 3
Step 1: <
4 & 8 B STGP 1-_ How many 4’sin 5? 11
sin 1724
4:4=1 412 2‘_3\ 0 Lesemmds agrant
1 2 2+4=0rem?2
Step 2: 03 5 5 e,
414 § 8 Sfe.p 2 0 5 4 ,1 4 20 decimal
: = | 22 2 places as
§ #4:=2 412 g '\0 needed for
22+4=5rem?2 -1 28 exchanging
Step 3. 1 2 2 - 3 r——|o Ol'O remainders
414 8 8 Step 3: 0 5 5
L4 - | 22 2
§+4=2 41222 %0 63 5 ¥-remainder
20:4=5 85’ *0'q g a4 divisor

ten in each group and we have 1 ten left over.

It is usually only necessary to use long division when dividing by double digits. However, some
children may benefit from using this method with smaller numbers if they are struggling to

understand bus stop method.

z
Bring Down: 3% ) 15

Give reminders that children may need to
use exchanging in the subtraction calculations
as they find remainders.

NB: We do not use a ‘chunking’ method

r.1

2
Divide: 3 HI;—EBM into]
L i | :"*;“*" 25 76
bedivided by 251 -
) rz \‘\k,_,4»/’ - -25 — T Bring down the \\_‘
Multiply: 3515 2%3 = e 41— \_ mberothorgh )
¢~ Ssubtractthat \ —
| (e S 026
_— - ‘\'\
2 1. Divide 25 T et
Subtract: 3,15 2. Multiply 25 “\‘ to bring down! o
——l> 3. Subtract 1 e
4. Bring
Down

=Ll Children should be encouraged to write multiples of
19 the divisor alongside their calculation
25— \
Repeat: 31156 15+3=5 0=l 2
i P ST
d -4zl 519







