Introduction:

Children are introduced to the processes of calculation through practical, oral and mental activities. As they begin to understand the underlying
ideas, they develop ways of recording to support their thinking and calculation methods, so that they develop both conceptual understanding
and fluency in the fundamentals of mathematics. Whilst interpreting signs and symbols involved with calculation, orally in the first instance,
children use both manipulatives as well as pictorial representations (potentially as part of a Concrete-Pictorial-Abstract — CPA — approach) to
support their mental and written methods of calculation. As children’s mental methods are strengthened and refined, they begin to work more
efficiently, which will support them with using succinct written calculation strategies as they are developed.

From Early Years to Year 1:

There are fundamental concepts that it is important for children to develop an early understanding of as building blocks to future learning in maths,
including that linked to calculation. A selection of the skills include:

- Recognising and naming number symbols — (e.g. 5, 2, 4, 6...)
Cardinality — ‘understanding the value of different numbers’ —e.g. (7 = e 17 - Q + S 14-

- Ordinality — ‘the ordering of numbers in relation to one another’ —e.g. (1,2, 3,4,5...) . ‘§.§?i o i
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- Conservation of number — ‘recognising that a value of objects are the same, even if they are laid out differently’ —e.qg. % “ & 3
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- One-to-one correspondence — e.g. R RVE &
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- Concept of zero — e.g. 3+0=3 \

- Subitising — ‘instantly recognising the number of objects in a small group, without counting them’ — e.g. . ® | - five
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- Counting on and back from any number — e.g. ‘five add three more totals eight’ “\‘MM % ‘ten take away three totals seven’
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= 00600000000

- Equality — ‘seven is the same total as four add three’ — e.qg.




Progression in Written Calculation

Addition. addition names the whole in terms of parts, while subtraction names a missing part of the whole. Work must include a range of

contexts, including those involving numbers, quantities and measures.

Objective and

strategies

Concrete

Pictorial

Abstract

Combining two
parts to make a
whole: part-

whole model

cars etc)
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T
s B

Use objects to add two numbers together

as a group or a bar (aggregation). Start
counting at 1. Count one set and then the
other. Then count them altogether. (Use
other resources — eggs, teddies, shells,

Use pictures to add two

$$
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Use the bar model to add two numbers

numbers together.

2
3 Eals

ZBalk

together.

whole

part part

Children draw crosses, dots or numbers in a

part-whole model and add together.

Children start to show recognisable
abstract number sentences alongside the

pictorial and concrete creations.

Show that addition can be completed in
any order. Introduce the + sign to replace
‘and’ in number sentences. Introduce the
sign = for ‘is the same as’ e.g. children
begin

moving from number sentences such as

4 and 3 are the same as 7

Shortening this to calculations that show
the same
4+3=7




Objective and Concrete Pictorial Abstract
strategies

Adding in any Explore further the commutative law, where | Draw the cubes to show that the total has not Record calculations made with cubes.
order you can add in any order, using cubes or changed.

any real objects e.g make towers,
comparing height to show that they are the
same

4+5=9 5+4=9
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Progress to 3 digits and explore how
starting at biggest is quicker

6 + 3 + 4 is the same as 6 + 4 + 3 however
the second number sentence is easier &
quicker.

Children test this with other number
sentences , looking for patterns and using
bonds to find out which methods are
quicker.

Starting at the
bigger number

and counting on

Children start to calculate rather than just

Miiliilink Tﬁwiri: count.
Where one
Cuisenaire Rods: uant't |S
I = g q y
s ey increased by
Number tracks:
(213005 172103 115 8 some
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Start on 5 then count on 3 more

(augmentation). Count on from the total of
the first set (3 in your head) and count on 2.
Encourage children to always start with the
larger number. Use bead strings or

Cuisenaire rods..

Use a number line with pictorial representation—

start at the larger number and count on in ones.
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Use a bar model that encourages the children to

count on rather than count the whole.
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. Could also write number

sentence along with bar or own creations.

Children continue to show recognisable
abstract number sentences linked to
number lines or tracks and are introduced
to further addition vocabulary e.g. ‘total’,
‘altogether’ ‘more than’ 2 greater than 4 is’
etc

Thesum of4and 2is 6 2+4=6
NB: number lines are very different from
number tracks which teach children the
order of numbers. On a number line -
points are marked instead (allowing

fractions of numbers).




Objective and | Concrete Pictorial Abstract

strategies
Adding 1s or Use cubes or dienes to start with a number | Use or draw number squares to count on 1 more | Children to use empty number lines:
10s and add on 10 more. or 10 more by looking at the next number to the
right or for 10 by looking directly below. +10
(33) 31 41
39 % 1{2]3]4|5/6|7]8]9]10 Place larger number in your head and add
44 45 111121314 (15|16 |17 |18 |19 |20 . .
1 212223242526 27|28 2930 on 10 more by counting in tens.

@

e® e 311323334135 136 37 38 | 39 | 40 Represent the number sentence in

®® 41(42 (43|44 |45|46| 47|48 |49(50

g 5152 |53 | 54 [ 55 56 | 57| 58 | 59 | 60 different ways: 41 =31 +10, 31+ 10=41

6162|6364 (65|66|67|68|69|70
71|72 |73 |74|75|76|77|78|79 |80
81(82|83|84(85|86|87|88|89(90
91(92|93|94 (95|96 |97 98|99 |100




Objective and Concrete Pictorial Abstract
strategies
Adding three Use Cuisenaire rods to work out sums e.g. | Add together three groups of objects. Draw a Combine the two numbers to make 10
single digits 4+7+6=17. Put4 and 6 together to picture to recombine the groups to make 10. and then add on the remainder.
£ . dgs . 888 : P~
Add on 7. S8 ggs =
£5s8 T g
= (17
Bar models represent the 3 numbers.
2 Children should be shown missing
3 7 5 number sentences.
Build a tower of bricks and then ask the 10 5
child to split them in 3 ways — add the
numbers together.
use the Use real objects to count and compare, Children create their own pictures to show more/ | Signs for equality and inequality
language of: model sentences for children to emulate. less and verbally describe their pictures using 7=4+3 7=3+4

equal to, more
than, less than
(fewer), most,

least.

Who Has More?
Comparing Numbers
Game

T Who Has More? |
e i e R g o he e i

correct terminology.

8 86888668
3 PPEEEE

Children should begin comparing

numbers using < and > signs.




Objective and

strategies

Concrete

Pictorial

Abstract

Adding 10 and
then

compensating

Use dienes to work out calculations
eqg.7+9
Children find 7 add 10 and then adjust by

removing 1.

9 g
g X

T d

Children draw a number line or use a 100

square to show the compensation.
+10

7 16 17

112(3]4]|5[6]7,/8[9]10
111213141516 1'* 18 19|20
21)22|23|24|25|26|27|28 (29|30
31)|32|33|34(35|36|37|38|39|40
41142|43|44)|45|46 (47|48 (49|50
51|52 |53|54|55|56|57|58 59|60
61(62|63|64(65(66|67|68|69(70
71\ 72|73 |74(75|76|77|78|79|80
81|82|83|84(85|86|87|88|89|90
91(92|93|94(95(96|97|98|99|100

Writing number sentences to show
process used, reinforced by other

ongoing place value work.

7+10=17
17-1=16
7+9=16

Regrouping to
make 10 then
add on

Use Cuisenaire rods to show 8 + 5 can be
partitioned into 8 + 2 + 3 (children use
number bonds to 10).

Children then draw to represent the regrouping —
making a ten
Use a number to 045 :M

4. / #
partition
(decompose)

1 i |
A0 1000161617 16 10 %

eg.9+5
OR... use their own pictures to show regrouping.

Children record sentences made for
regrouping on number lines in pictorial

stage.

Combine

447 +6)= [10+[7] et

b - numbers
that make

10 and then add on the remainder.




TO+0O
(No regrouping)

Continue to develop understanding of place
value and partitioning e.g. 41 + 8

Using dienes or Cuisenaire rods to show

bar models.

IIII@

Represent base 10 with lines / dots
e.g.41+8

/

The bar model:

The part wmodel:

\

?

41 8

Children to use informal partitioning

method:
T|0 1|0
1+ 8
L4 Qand |
O land §
q—Oandq et trq
41 +8 =49

or empty number lines

+1 +1 \+1 \f+1\f+1 1 +1\f+1

41 42 43 44 45 46 47 48 49

TO+0O

(With
regrouping in
the ones)

Continue to develop understanding of
partitioning and place value.

Using dienes or Cuisenaire rods to show

bar models.

First combine all of the similar sized manipulatives (ones
with ones, tens and tens, etc)

Represent base 10 with lines / dots
e.g.36+5
The part whole model:

The bar model:

&

36

Children to use informal partitioning

method:
T|O T|0
36 |+ 5
3 Olnd &
O |and §
30d [ []= 4]
36+ 5=l

or empty number lines

+4 +1

36 40 41




TO+TO
(No regrouping)

Add together the ones first then add the
tens. Use the Base 10 blocks first before
moving onto place value counters.

E.g. 24 + 15
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Base 10 equipment:

ge 8%
. E
—_—
Leoding to 80
oo

Children create the two sets with Base 10
equipment and then combine; ones with ones,
tens with tens.

Using dienes/Cuisenaire to show bar models.

After practically using the base 10 blocks and
place value counters, children can draw the

counters to help them to solve additions.
| Os | |
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The bar model:
24 15

Children to use informal partitioning

method:

T|O 1|0
244 + (|3

2 O and L’-
‘ O |and 5
3/0dqg
24+l 5/=31
or empty number lines

and

MHeB:57

+X +X
. . 3
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TO+TO
(With
regrouping in

the ones)

Show regrouping using dienes: 36 + 25

What are the missing counters and digits
problems.

Use Cuisenaire rods to show bar models.

Children to represent base 10 by drawing it in a

The part whole model: /\ \

The bar model:

%

36 25

Children to use informal partitioning
method:

o
+ 2(5

-
3
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and &
and 5

and | | |

"
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regrouping in

ones & tens)

Bar models to show children what to do in a

calculation.

? (sum)

360 25

below the calculation ready for any
‘carrying over’

Objective and Concrete Pictorial Abstract
strategies
HTO + 0O This can also be done with place value Pictorial representation of the columns and Recap the partitioning column method.
(No regrouping) | counters or Base 10. counters. Introduce the expanded column method.
HTO + O 134 + 215 = 134 + 215 = 40 7
(With " i 5 S0R2

| R [EESSRRRREN Y0OQs Is __ W
regrouping) i \m] mlim]iw] o) .. 70+9= 79
HTO + TO , oo Where the total in the ‘Ones’ is more than 9

: \alalnlals children should be shown to move the 10s
(No regrouping) I O o0 :
' 0 % into the relevant column e.g.

HTO + TO 47+39= 86
(With

o Use Cuisenaire rods to show bar models. The part whole model: 40+7
regrouping in

30+9

the tens) 10
Ty ? (sum) / 80+6=86
(With 134 215 Children should learn to leave a space




Y4 — compact column method up to 4 digits and Y5 — compact column method with more Y6 — compact column method with more than four
two decimals (introduced with money) with the same | than 4 digits and decimals with different digits and decimals with different place value and
number of digits. If there are more than 10 or more number of digits and regrouping in some regrouping in some columns.
counters in a column regroup into a new counter in | columns. Make it, Draw it, Write it.
the next column. Then add up all the columns. Make it, Draw it, Write it. v 3 I 6 1
Make it, Draw it, Write it. - )
_ £ 2 2 5 9 9 0O 8 0
Decimal example -
Lf 7 3 3 5 9 7 7 0
Hundreds I I I + l 3 " 0
£ 3 | 4 2 2
= = o
= 9 3 5 1 1
Use place value counters for adding decimals . .
P g Use place value counters for adding decimals
._.-.-./
B=




Subtraction

Objective Concrete Pictorial Abstract
and
strategies
Part whole Link to addition — use the part whole model to | Use a pictorial representation of objects Use numbers within the part whole model
model help explain the inverse. Explore using
counters and counting objects. 000
000

-

10
N
3

[ Jle]

o

Taking away
ones

Use physical objects: counters, cubes etc to
show how objects can be taken away
(separation model).

Cross out drawn objects to show what has been
taken away

Children start to show recognisable abstract
number sentences.
4-3=1

Counting Using number lines or number tracks. Represent on number line (full and empty). Children start to show recognisable abstract
back Children start with 6 and count back 9-3=06 number Salences
VAN .
1|2 45|67 9 [10 Lo a1y 6-2=4
01234567891
Find the Finding the difference using cubes, Numicon | Draw the cubes. Use the bar model. Find the difference between 8 and 5
difference or Cuisenaire rods (comparison model).

QQQ0QQaQ

' 7 ]
1

8-5=
Explore why 9-6=8-5




Make 10
(bridging 10)
by
partitioning
one of the
numbers

14-5 (Numicon, counters, 10 square)

Take away 4 to make 10

Then takeaway 1 so you have taken away 5.

You are left with the answer of 9.

Bar model:

Number line. Start at 14. Partition the next

number. Take away 4 to reach 10. Take away 1.

14 -5 =

_ -4
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Children start to show recognisable abstract
number sentences. 14 -5=9

14-5=9  14ismadeupof 5 Band4sol
ean subtract one B to be left with
5 5 4and5
14-5=9  Bismadeupof 4 and 150 T can
' subtract 4 to make 10 and then 1
4 1 togetted

Subtracting
10 and then

compensatin

g

18-9

Children find 18 then subtract 10 and then
adjust by adding 1.

Children draw a picture to show the
compensation

Number line:

or use 100 square

1|2]3]4]s]6|7ks o]0
11213141516 [17[18]19]20
21|22[ 23242526 |27]28]29] 30
31|32[33[3435(36[37]38[39]40
41|42(43[44]45[46[47[48[49]50
51|52 5354|5556 |57(58[59] 60
61|62]63[64|6566|67]68]69]70
71|72|73|74| 78|76 | 77| 78|79 80
81|82[83[84 8586 |87|88[89[90
91|92[93[94 9596 [97]98] 99100

Writing number sentences to show process

used, reinforced by other ongoing place

value work.
18-10=8
8+1=9
18-9=9




Year 2

Objective and Concrete Pictorial Abstract
strategies
TO-0 Create the bigger number using dienes Draw the dienes and then cross out what you | Introduction of the partitioning column

(No regrouping)

and then subtract the smaller number.

38— 6 = 32
7
Ix

are subtracting. 6 &
B’@

o

The bar model:

48

method: TI0 Tlo

d3 = [

L"Dandg
- Dand?

410 1] =4 |

e[ =172 ]
Or use empty number line

41 42 43 44 45 46 47 48

TO-0
(With regrouping

in the ones)

Create the bigger number using base
10/place value counters and then subtract
the smaller number. You can’t remove 9
from 8, so you need to ‘steal’ a ten from
the next column. Regroup into 30 and 18.
Children can play around with numbers
that can add to 48.

Regroup | ten
TN os 10 anes [ Workmat __|

Tens Ones Tens Ones

L. ) OG5, |

5 tens 2 ones = 52 4 tens 12 ones = 52

CEL-LL
CELLT)
a0

Draw the base 10/place value counters and

then cross out what you are subtracting. The

regrouping must be clearly shown.

T 10
k| [

Introduction of the partitioning column

method:

T|0 Tlo

448 |- 9
30| )
_A-‘a'and| E

- 0 |and 9

3 Olnd (94|23 6§

46— -/39




TO-TO

Create the bigger number using base
10/place value counters and then subtract
the smaller number.

A — S e— S
 back 9. Breaking a Ten

0909900

Tens

o

BB8s>-27=7

o e e [ B i

LT U

B i |

Draw the base 10/place value counters and
then cross out what you are subtracting.

. L
L L
,f'l e @

Introduction of the partitioning column

method — no regrouping:

T]|0 1|0
92 = |12
4 Qlnd |8

- | |0 |and 2
3|0 |ond 61213 6
16— 2=(36

Introduction of the partitioning column

method with regrouping

T|O T|o
4 = 216
30
,‘,{Pﬁundll
- 20 and &
[ Omd 5= |5
41 -26-15




Year 3

Objective and Concrete Pictorial Abstract
strategies

TO-TO Use table top marked number lines and Children record on their own blank number lines Expanded subtraction -no
subtraction by plastic or laminated frogs. e.g. 74 - 27 =47 decomposition needed:
finding the \

difference Show how to subtract by ‘counting on’ / & 280 & 70
between numbers | finding the difference betweenfrom smaller N

and inverse to larger 27 30 70 74

operations to
check answers.

74
27 ?
27 +2 =174
2+27=74
74-2=27
74-27=7

3+40+4= 47 or:
.3 +44
e —
27 30 74
3+44=47

The steps can also be recorded by counting up
from the smaller to the larger number to find the
difference, for example by counting up from 27 to
74 in steps totalling 47 (shop keeper’s method).

Decomposition needed:

60 10
£ 4 -
20 7

HTO-HTO
subtraction by
finding the
difference
between numbers
and inverse
operations to
check answers.

using a number line

Subtraction
using & number Lle to Count on,

400 - 363

+1 + 30

N

363 370 400

30 +Y = 3%
"\ 400 - 363 = 37.

326-178 =
+2 420 +100 +20 46
178 180 200 300 320 326
or:
+22 +128

178 200 326

Expanded subtraction
300 20 6
100 10 4
200 10 2




HTO -0 Use Base 10to | Represent the place value counters pictorially; Expanded subtraction-no
(No regrouping) — - . make the bigger | remembering to show what has been regrouped. | decomposition
/l number then - 935
UIS(o . take the smaller | 234-88 ©.9.563-23
(With regrouping)
L] ‘ | number away. | 00s 500 60 3
HTO - TO RN H Move towards oe 200 30 2
(No regrouping) //// regrouping/ \-
decomposition 200 30 1=231

HTO-TO o when bottom | Decomposition :563-232
(With regrouping in | digit is higher than the one above.
the tens)
oo 500 50 60- 10 3
(With regrouping in | Show how you partition numbers to The bar model: 588 28 g .
ones & tens) subtract. Again 534 =

make the larger

number first. ? 88




Y4 — compact column method with
regrouping with up to 4 digits. Make it, Draw
it, Write it.

Decimal example
12 123

8

4

4
8
o)

Y5 - compact column method with regrouping with
more than 4 digits. Make it, Draw it, Write it.

2 %% 23 . 10
- 2 6 .. 5
2 3 6 5

Y6 - compact column method with
regrouping with more than 4 digits.
Place value counters for decimals with
different amount of decimal places.
Make it, Draw it, Writt © g 12 1

/B’ 3 2
- 4 5

7

4 7 5

Answer: 475




Multiplication

Multiplication and division are connected. Both express the relationship between a number of equal parts and the whole.

Part Part Part Part
Whole
Objectives and | Concrete Pictorial Abstract
strategies
Multiply by Use a set of objects. Double the set by S Children may start to show
adding equal finding the same number again. Make sure o A"'ﬂ

groups together

both sets are equal.

. 10p, l()p/, 10p,  10p 10p
Draw the objects i CP Y D CEP

sy
@}

.~ showing: 2 x 3and 3 x 2

recognisable abstract number
sentences.
3x4=12

4+4+4=12

Introduction of
using arrays to
countin
multiples of 2, 5,
10 (commutative
law)

Use a set of objects. Children can place
them in groups or start to focus them in on
array shapes.

2x5

Draw the objects in arrays. Draw in different
rotations to find the commutative sentences. This
prepares children for the grid method and finding

of factors. Also, to help find the area of rectangles.

0000 *-2 ¢
eoood

FE B

-+ pooD
- D000

Children count in multiples of a number
out loud.

Write sequences with multiples of
numbers. 2, 4, 6, 8 etc

Children start to use an array to write a
range of abstract calculations.

2x5=10,5x2=10,5+5=10,
2+2+2+2+2=10




Reason about
odd and even
numbers and

Create arrays of odd and even numbers with
objects — what is the same or different about
them?

Draw the objects and circle/highlight the
differences and similarities.

Children may start to show abstract
number sentences.

numbers up to
10

/‘

double 4 is §

double a number. “*'°"

Double 4 is 8

il gEm
O O

relate to Draw what happens when you double the number. | 3+3=6
doubling and Double the number by adding the same
halving number of objects and discuss what Odd + Odd = Even
happens.
Doubling of all Use practical activities to show how to Draw pictures to show how to double a number Begin to relate doubling to x 2 and

writing abstract number sentences.

4x2=8

Repeated
grouping /
repeated
addition

There are 3 equal groups with 4 in each
group.

Children use Cuisenaire Rods to partition

totals into equal trains. _

Using Numicon to show 4 x 5:

Make a necklace with red and yellow beads using
three red beads for every yellow bead. Use the
bricks to make a tower three times as high as this

one:
™M

5
Children represent the practical resources in a
picture and use a bar model.

Represent on the number line.

Children start to show recognisable

abstract number sentences.

22 2R

2+ 2+2%2+2="10

Children are taught about the
multiplication ‘X’ symbol.
3x4=12isthesameas4+4+4 =12




Objective and Concrete Pictorial Abstract
strategies
Linking Use objects to make 24. | know there are 2 Drawing arrays or groups: 3 X? =15 Introducing the inverse operation.

Trios can be used to model the 4

regrouping)

12x2=24

QA
QD

columns and show in a bar model.

24

24

12 12

multiplication lots so split them up. How many in each 'Y X )
and division group? 00000 eo®e® related multiplication and division facts.
through oo sherig: /D % o 00000 e®e@
missing BNSG = 0°\s%06° e0000 ee0e@ 3x5=15
number o o]0 o oee 5x3=15
questions 0%0/\ 090 Use number lines to show ‘repeated addition’ and 15+3=5
o iy A . N
© explore commutativity with arrays and number 15+5=3
lines to show ending at the same total whichever
way calculated. 1
Children use symbols to represent
6X5=30 and 5x6=30 unknown numbers and complete
equations using inverse operations.
+5+5+5+5+ )
g A 2 B They use this strategy to calculate the
m missing numbers in calculations.
TOx O Use different resources to create the arrays. Starting to organise and therefore draw arrays in
(No




Objective and

strategies

Concrete

Pictorial

Abstract

Multiplying factor
(scaling)

Increasing a number of objects by a scale
factor not by a fixed amount.

For example, where you have 3 giant marbles
and you swap each one for 5 of your friend’s
small marbles, you will end up with 15 marbles.
This can be written as:
1+1+1=3"scaledupbyd 16+5+5=15

Children draw the word problem to find the
solution

as the blue ribbon.
EEEEms] e —

8o 20 em
We should also be aware that if we multiply by a
number less than 1, this would correspond to a
scaling that reduces the size of the quantity. For
example, scaling 3 by a factor of 0.5 would
reduce it to 1.5, corresponding to 3 x 0.5 = 1.5.

For example, find a ribbon that is 4 times as long

Children show recognisable number
sentences to accompany problem solving.
5x4=20

TOx O
(No regrouping)

Introduction of the grid method:
1) Show the link with arrays e.g. 13 x 4
|

1e I 4 ows
of 10
4 rows
of 3

2) Using Dienes or place value counters in

i
q

Children can represent the work they have done
in a way that they understand.

i“;;? 3
R LI A
R

40+ 12 =3

Show in a bar model.
52
414141414414 |4(4|14(4(14|4

Introduction of the grid method:

Start with multiplying 2 digit by one digit
numbers and showing the clear addition
alongside the grid, e.g. 5 x14

X 10 4
5 50 20
Total 50+20=70




Objective and Concrete Pictorial Abstract

strategies
TOxO 4 x 23 using place value counters Children can represent the work they have done Grid method:
(with regrouping of | (regrouping). in a way that they understand. Discuss and explore connections e.g.
ones into tens) g S .
Step 1: Make 4 lots of 23 under place A=TIL how multiplying 4 x 3 gives you 12 and
value headings. ,‘_;,Ib ST ) the answer is ten times bigger when
- — AdEE. 4x30.
- v
(=) Iy =) Regrouping could be shown
: =l F ABLE X 30 6
I -
1 &Y 4 120 24
-' I- P, g -_ 11
(iR t Uil |
Step 2: | have 12 counters in the 1’s 140 +4 =144
column. Regroup 10 of these into the
Ten’s column.

Step 3: Count the number in each column.




Objective and Concrete Pictorial Abstract

strategies

solve problems | tne Distributive Law says that multiplying a Children represent the concrete manipulative ina | Set in context of problems e.g.
i”"°'_"‘”9 number bv a group of numbers added pICErS If there are 15 passengers in each carriage
multiplying and yagrogp toxa T o

adding, together is the same as doing each of a train. If there are 4 carriages, how

including using | mytiplication separately. oo

the distributive I ‘ | | XXXXX many passengers in total.
|

This can be shown with Dienes or Numicon. o000

law to multiply |e_xxxxx

two digit _ _

e by one | 15X 4 = (10X4=40) +( 5x4)=20 Numicon 1594 = (10x4) +(5x 4)
un y 40+20=60

digit,

TOXTO Continue Grid Method to solve problems

There are 26 strawberries in each of 35 punnets, how many strawberries are there?

X 30 5
20 600 100
6 180 30

600 + 100 = 700
180 + 30 = 210

700 + 210 =910




TOXxO Introduction of compact short multiplication: Without regrouping: Set calculations in context of problems

(LG ollle), Children can continue to be supported by I1R49x2 = Without regrouping:
TOXxO Dienes or place value counters H 1% If there are 124 sheep in 2 fields, how
G regrouping many sheep in total?
of ones into [ 2 b
tens) Using place value counters to create the 5
sum. s 8 | 124x
RHx7 = ' 2
H i)
multiply 2- digit IR AN B
and 3-digit ‘. ol 2 4 8
numbers by a 1 | ﬂ& 2> _ _ , ——
digit number L e RN With regrouping: With regrouping:
- . If 3 flights per day carry 257 passengers
AL (il 1573 = gnis p y carry Y g
to Glasgow airport, how many passengers
bl 8 5 po
H 1 are there in total?
It is important at this stage that they always Pl T 7
multiply the ones first and note down their
answer followed by the tens which they note 3 2 5 7x
below. 7 / [ 3
1 2
77 1

OR: Children could show solutions/ ideas for

solving problems using a bar model.

124 124




Y5 - Introduction of compact long

multiply numbers up
to 4 digits by a one- or
two-digit number

Y5 - Introduction of expanded long

multiplication with up to 4 x 2

digits. Make it, Draw it, Write it.

o

¥ 2d
H
120
b
0
&8

(4% 2)
(4 x 30)
(20 x 2)
(20 x 300

multiplication with up to 4 x 2 digits. Make it,

Draw it, Write it.
124 x 26 becomes

2

el

|

1

1
7
4

1

~

2 4

2 6 (x6)
zmx
474(2&)
8 0

2 4

Y6 — Consolidation of compact
short multiplication and compact
long multiplication methods with
up to 4 digits by a 2 digit. Including
multiplication of decimals. Make it,
Draw it, Write it.

[R4x2 =
H 1s
2 Ty
X AR
G 8

124 x 26 becomes

1 2 4
x 2 6

12

7 4 4
2 4 80

1 1

[
L]
]
=




Division

Objectives
and
strategies

Concrete

Pictorial

Abstract

Equal groups

Children will use apparatus or real objects
to group different into equal sized piles.

“os ) | “oos
QQ

Children will draw equal sized groups of
objects.

Sharing objects
into equal sized
groups

I have 8 cubes; can you share them
equally into 2 groups?

—
-

Represent the idea pictorially and using a bar.

Introduction of the division sign to mean
‘share equally’

6+2=3




Year 2

Solve problems
which involved
sharing or

grouping

Know all halves
to 10 through
grouping and
sharing

Division by equal share:
Introduce practical problems which the
children can physically solve.
1) Look at the number that we are
dividing e.g. 20
2) Share this number out equally into
section of the number that we are
dividing by e.g. 4
3) Count how many there are in each
section
20 sweets get shared between 5 people.
How many sweets do they each get?
20+5=4

: O\ /O\/O\/0O\ /O
Sharing: (0~ (0nx)(0n)(0A) (O
I\
4 4 4 4 4

Can also be connected to showing ¥4 of a
group or shape.
Division by grouping:
1) Look at the number that we are
dividing e.g. 20
2) Count or draw this many objects
3) How many groups of the number
we are dividing by (e.g. take 4
objects and make one group, keep
taking 4 to make further groups.
4) Count how many groups you have

made
20+5=4
O\ /0O\ /O
Grouping: Q0| (00|00
OO0 \0O'\0QO

Draw a picture to show what happened.

Sharing:

Grouping:

Link to bar modelling

20




Objectives Concrete Pictorial Abstract
and

strategies

Sharing objects | Share objects into groups. Use pictures or shapes to share quantities. 6+2=3

into groups

Can use pizza method or bar model.

Children encouraged to use their 2 times
table facts.

3 3

Grouping using
repeated
subtraction

Repeated subtraction using Cuisinaire rods
over a ruler.

2 2 .2

CY YN

3 groups of 2

Children to represent repeated subtraction
pictorially.

-2 -z 3

Abstract number line to represent the equal
groups that have been subtracted.




Linking Use objects to make 24. | know there are Drawing arrays or groups: 15+7? =5 Introducing the inverse operation.

multiplication 2 lots so split them up. How many in each 'Y Trios can be used to model the 4 related
and division group? 00000 eo®e® multiplication and division facts.
through missing _ s Qo I 00000 e®®@®
number 24+7=2 o, 0\ 0 0 (XN N N oo 3x5=15
questions %~ 0% " o oee 5x3=15
0o Og o) Use number lines to show ‘repeated |[15+3=5
o

subtraction’ and explore commutativity with 15+5=3
arrays and number lines to show ending at the

same total whichever way calculated. f
Children use symbols to represent unknown

30+5=6 and 30+6=5 numbers and complete equations using
5.5.5.5.5.5 inverse operations. They use this strategy to

m calculate the missing numbers in
calculations.




O 0d 20+

Objectives Concrete Pictorial Abstract
and
strategies
Sharing K =3 = ' A8+ 3 =] 36 +3=12
TO=+0 T T
(with no NER O & | [0l | =]
regrouping and i_/ .
no remainder) @ ‘..‘ <[ [2
S R ' T
Sharing 42+3=14 peIGL)I— %ﬁ; pg Children to be able to make sense of the
place value counters and write calculations
TO+0O ’ | to show the process.
(with regrouping 10s. 5
and no — 42 +3
remainder) O O OOD:"IT 42 =30 + 12
30+3=10
Q o0 do-= )IT
12+3=4
10+4=14




Objectives Concrete Pictorial Abstract

and

strategies

Using the Create arrays using cubes. Model Ch draw the pictorial representation of the Write their sum using abstract numbers.

distributive law

grouping the sums into different colours or
sections. E.g. 56 + 8 can be done as 40 +
8and 16 + 8

array of cubes.

56 +8=7

Sharing

TO+O

(no regrouping
and a
remainder)

Use concrete objects to share between
groups to see how many is left over. 14 +
3=4r2

{::j:: =

Sharing: 17 +3=5r2
Divide objects between groups and see
how much is left over.

Use a number line to see how many more you
need to jump to find a remainder. 13+4=3r1

o/\‘ﬁ/\'a/\fz 13

Draw dots in circles to divide an amount
and clearly show a remainder.
Sharing: 17 +3=5r2

EIEE:

Grouping: 17+3=5r2

EOR@®)?

Bar model can be used to display whole being
divided into equal parts with a remainder left

over.17+3=5r2

Complete written divisions and show the
remainder using ‘R’ for remainder




5 5 5 | R2 |

/////

17

There are 5 in each group with 2
remaining.

Grouping 17+3=5r2

Put objects into groups of 3 and see how
many are left over.

There are 5 groups and with 2 remaining.




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

(ITT M

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

Objectives and | Concrete Pictorial Abstract
strategies
Division using 200+ 6
repeated . : 96
. Start with the biggest place value,
subtraction/ = i N
sharing 40 into three groups. We can 1x6 1x6 1x6 10x6=60 10x6=60 . 60 10X6 Estimation
. 10x6=60 36 More than
put 1 ten in each group and we have 1 m 2
ten left over 30 5X6 10K6=60 but
) = W less than
e ee 6 20X6=120
- 6 1X6
@] 0 2 8 14 20 80 140
(0] 200 __enl) 108
Answer 16

Answer 33 remainder 2

As you record the division, ask: ‘How many
sixes in 2007’ as well as ‘What is 200 divided
by 67’

Leading to

200+ 6

This method is based on subtracting
multiples of the divisor, or ‘chunks’.

Initially children subtract several chunks,
but with practice they should look for the
biggest multiples of the divisor that they
can find to subtract.

Children need to recognise that chunking
is inefficient if too many subtractions to
be carried out.

Encourage reducing the number of steps
as illustrated in the pictorial stage, when
using a number line




Short division
method for
dividing by
numbers within x1
—x12 times tables

1
4(5% 2

Next, we need to
work out how many
fours there are in
§ [

1 4
4|57 2

There are four
fours in 17
(4 x4 =16) sowe
record this above
the 17 and...

14
4|5'712

...exchange the one

we have left over
for the next part of
the calculation.




Divide numbers up
to 4 digits by a
one-digit number | 396 4 3 can be written like this: 3[3 96
using the formal P
written method of
short division

To work this out, divide 3 into 396 one digit at a time, starting from the left with the digit 3
(which represents 300 in the number 386). Put the result of each division on top of the line.

The 3 into 3 goes 1 time exactly,

¢ o Lo A 132
08s mes exa L
308+ 3 5 132 : 3[3 9 6

Check if this is correct by multiplying 3 by 132: 3 x 132 = 396

But what if the numbers don't divide exactly? This is where you carry numbers.

2,665 + 5 can be written like this:

5[2 5 6 5

To work this out, divide 5 into 2,565 one digit at a time, starting from the left with the digit 2
(which represents 2,000 in 2,565). Put the result of each division on top of the line.

The 5 into 2 won't go so you carry the 2 over to the next
column, where you now have 25 in the hundreds column,
5 into 25 goes 5 times exactly, § 1 3
5 into 6 goes once with 1 remainder which is carried over fo 5[2 !5 6 15
the next column where you now have 15, I

5§ into 15 goes 3 times exactly.
2,565+ 5=513

Check if your answer is correct by multiplying 5 by 513: 6 x 513 = 2 565




Remainder
expressed as a 6

fraction | | 4 5 13—t 3 | 4 5 3 — )| e———p — | &
Remainder 7 22 28 7 22 28

expressed as a ‘ I r‘}i I PN 5 A\ O

simplified fraction |

Remainder
expressed as a
decimal




Long division

(2 digit divisors)

15[8 6 4 0

15[8 6 4 0
-75

-—

(4]
RN Y
o-Io-o’a-
0 be—d|N

o

©0

&N

15 |

O =l |
L3

0
o

8,640 + 15 = 576

15 into 8 doesn't go, so look at the next
digit

15 goes into 86 five times, so puta 5
above the 6
165 x6=75

Take that 75 away from the 86 to get

your remainder
86-75=11

Next, carry the 4 down to make 114

15 goes into 114 seventimes, so puta
7above the 4

15 x7=105

Take 105 from the 114 to get your

remainder
114-106=9

Carry the 0 down to make 90

15 goes into 90 exactly 6 imes, soput a
6 above the 0

15x6=90

Children can create a ‘skeleton table’ next to their calculation
to ‘hold up’ their calculation.

e.g.
30+7=37 (1)
60 +14=74 (2)
90 + 21 =111 (3)
120 + 28 = 148 (4)

1x37=37
2x37=74
3x37=...etc

37
74
111 ... etc




