SAF Calculation Strategies

SCHOOLS
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CALCULATION POLICY
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This calculation policy is part of the work of a wider collaboration to offer the best transition for pupils between Lower and Middle
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Schools with the ultimate goal of enhanced outcomes at the end of the Primary Phase (Yré). It has been written and developed with
involvement from all the math's subject leaders and relevant colleagues from the six schools in the SAF group: Efonbury Academy, Pix
Brook Academy, Fairfield Park, Gothic Mede Academy, Roecroft Lower School and St Mary's Church of England Academy Stotfold. It
has been developed from a number of national sources of best practice and reflects the current higher expectations of maths in the
Primary Phase.

The policy sets out, year group by year group, the progression of calculation methods (addition, subtraction, mulfiplication and
division) expected for the Primary Phase.

Understanding the document:

While this document has been developed for use by teachers in school, we hope that parents and carers will, with a few explanations,
find it helpful in supporting maths activities with their child at home. The methods in this document are not exhaustive and from time to
time teachers may use alternative methods which are better suited to your child’s understanding and development at a given point in
time.

The headings for each stage of development are:

Concrete - here the expectation is that a student would use equipment or manipulative techniques e.g. counters, blocks, compare
bears, Numicom to develop their understanding of a concept.

This leads to ...

Pictorial — these strategies begin to move away from sole use of equipment to develop the written calculation. This could include
jottings or illustrations of the concept being taught. It might involve words or images which reflect the student’s working through a
particular calculation. It could also include informal methods that assist in ‘proving’ a concept to the student.

This leads to ....

Abstract - this shows the formal method of representing a calculation as agreed by all the schools involved. It is the average, end of
year expectation. Some children may access these methods before the end of a given year while others will continue to develop their
understanding through either Pictorial or Concrete methods. The ‘Abstract’ methods will probably look most familiar fo how we as
parents and carers view or represent mathematical calculations.

If your child has not yet developed a clear understanding of the *Abstract’ for their year group, you may find that they are using the
‘Abstract’ method from the previous year as a bridge to moving from the informal to expected formal method.
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Concrete:

This section gives suggestions on
manipulatives, equipment and
techniques which colleagues may wish
to use to develop understanding. This is
not a definitive list.

4

Column method
without regrouping

This will lead fo a clear written

Use Base 10 to column subtraction.

make the bigger Draw the Base 10 or place value counters

number then fake |alongside the writfen calculatfion to help fo

| | the smaller number | show working
away.

[ 75

subtract, take
(away), minus
leave, how many
are left/left over?

E
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S
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one less, two less...
fenless... one
hundred less

than ...2

how much less is...2
difference between
half, halve

=, equals, sign, is the
same as
Exchanging
Carrying
partitioning
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Abstract:

This is the agreed
formal method
of calculation;

it is also

the average
end of year
expectation.
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EYFS

SAF Calculation Policy Overview

The objective for those working in Early Years is to ensure that all children develop firm mathematical foundations in a way that is engaging,
and appropriate for their age. There are six key areas of early mathematics learning, which collectively provide a platform for everything
children will encounter as they progress through their maths learning at primary school, and beyond:

Cardinality and Counting

Understanding that the cardinal value of a number refers to the quantity, or ‘howmanyness’ of things it represents. To help children to
develop a strong understanding of cardinality, they are taught to subitise.

e Subitising

Children learn to recognise the number of objects in a group (up to five) without counting, through ‘hidden objects’ games and
games using dice and dominoes. It is important that children develop strong images of familiar patterns, such as those on dice,
but also that they see small numbers arranged in unfamiliar patterns.

Comparison

Understanding that comparing numbers involves knowing which numbers are worth more or less than each other

Composition

Understanding that one number can be made up from (composed from) two or more smaller numbers

Pattern

Looking for and finding patterns helps children notice and understand mathematical relationships

Shape and Space

Understanding what happens when shapes move, or combine with other shapes, helps develop wider mathematical thinking

Measures

Comparing different aspects such as length, weight and volume, as a preliminary to using units to compare later

More information about these six key areas can be found at: https://www.ncetm.org.uk/in-the-classroom/early-years/
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https://www.ncetm.org.uk/classroom-resources/ey-cardinality-and-counting/
https://www.ncetm.org.uk/classroom-resources/ey-cardinality-and-counting/
https://www.ncetm.org.uk/classroom-resources/ey-cardinality-and-counting/
https://www.ncetm.org.uk/classroom-resources/ey-comparison/
https://www.ncetm.org.uk/classroom-resources/ey-comparison/
https://www.ncetm.org.uk/classroom-resources/ey-comparison/
https://www.ncetm.org.uk/classroom-resources/ey-composition/
https://www.ncetm.org.uk/classroom-resources/ey-composition/
https://www.ncetm.org.uk/classroom-resources/ey-composition/
https://www.ncetm.org.uk/classroom-resources/ey-pattern/
https://www.ncetm.org.uk/classroom-resources/ey-pattern/
https://www.ncetm.org.uk/classroom-resources/ey-pattern/
https://www.ncetm.org.uk/classroom-resources/ey-shape-and-space/
https://www.ncetm.org.uk/classroom-resources/ey-shape-and-space/
https://www.ncetm.org.uk/classroom-resources/ey-shape-and-space/
https://www.ncetm.org.uk/classroom-resources/ey-measures/
https://www.ncetm.org.uk/classroom-resources/ey-measures/
https://www.ncetm.org.uk/classroom-resources/ey-measures/

Year 1 Year 2 Year 3 Year 4 Year 5 Year é
Addition Combining two parts| Adding three single |Start with: Column method- Column method- Column method-
to make a whole: digits. Partitioning Column method - no|regrouping. regrouping. regrouping.
part whole model.  |method. regrouping. (up to 4 digits) (with more than 4 (Decimals- with
Starting at the bigger Moving to: digifs) - different amounts
T ep— P (Decimals- with the | of decimal places)
counting on. regrouping. ;Om_e orlnolun’r O)f
P ecimal places
Regrouping to make (up fo 3 digits) P
10.
Subtraction Taking away ones Counting back and |Start with: Column Column method Column method Column method
Counting back find the difference |method-no with regrouping. with regrouping. with regrouping.
Find the difference |using number lines. |regrouping (up to 4 digits) (with more than 4 (Decimals- with
Part whole model Part whole model Move to: Column digits) different amounts
Make 10 Make 10 method with (Decimals- with the | of decimal places)
regrouping. same amount of
(up to 3 digits) decimal places)
Multiplication |Doubling Doubling Counting in Column Column Column
Counting in multiples | Counting in multiples mulfiplication mulfiplication mulfiplication
Arrays (with support) |multiples Repeated addition |(2 and 3 digit (multi digit up to 4 (multi digit up to 4
Repeated addition |Arrays- showing multiplied by 1 digits by a 2 digit digits by a 2 digit
Arrays- showing commutative digit) number) number)
commutative multiplication
multiplication Grid method
Division Sharing objects into | Division as Division within Division within Short division Short division
groups grouping arrays arrays (up to 4 digits by a  |Long division
Division as grouping |Division within Division with a Division with a 1 digit number (up to 4 digits by a
arrays remainder remainder interpret 2 digit number-
Short division (up remainders interpret
to 3 digits by 1 appropriately for remainders as

digit- concrete and
pictorial)

the context)

whole numbers,
fractions or round)
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UOHIPPY S4A3

Make Altogether
Double

One more,
fwo more, ten more

How many
More make..¢

How many
more is.. than..?

Same as

objects using concrete apparatus:
Five and tens frames are used to support
with addition, with the composition of

number and with number bonds to 5 and
10:

GO0 e®

Children solve simple problems using
fingers

Number tracks can be introduced to
count up on and to find one more:

0060000000

Objectives, Strategies & Concrete H Pictorial/Jottings H Abstract
Vocabulary
If available, Numicon shapes are Children may make a record in pictures, Children are encouraged to
EYFS introduced straight away and can be words or symbols of their addition activities. read number sentences aloud
Method used to: in different ways, usually using
e |dentify 1 more/less . numbers between 1 and 20
Plus e Combine pieces to add . : e.g. ‘three add two equals 5",
Estimate e Find number bonds “5is equal to three and two”
e Add without counting -* “five is the same as three and
Add two”,
More O1112(3|4|5|6(7 8‘ Q (10 .
ol Jolalml2 BIEE | el SOWE
And - ' wy ‘.' 2 é‘)
Total Children can begin to combine groups of P

ID
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Whatis 1 more than 42 1 more than 132

Number lines can be used alongside
number tracks and practical apparatus
to solve addition calculations and word
problems.

Children will need opportunities to look at
and talk about different models and
images as they move between
representations.
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uoiopiqns S4Ad

How many are
left/ left over?

How many have
gone?¢

One less, two less,

tfen less

How many fewer
is...than..2

Difference
beftween

The same as
jumping back

counting how many objects are left.

Concrete apparatus models the
subtraction of 2 objects from a set of é.

Solve simple problems using fingers.

Number tracks can be infroduced to
count back and to find one less:
Whatis 1 less than 22 1 less than 202

0000600000

Number lines can then be used
alongside number tracks and practical
apparatus to solve subtraction
calculations and word problems.
Children count back showing hops
back on the number back.

Children will need opportunities to look
at and talk about different models and
images as they move between
representations.

Objectives, Strategies & Concrete Pictorial/Jottings Abstract
Vocabulary
Take (away) Children begin with mostly pictorial Construct number sentences using cards to Children are encouraged to
Subtract representations or real contexts. &m go with practical activities. read sentences aloud in
different ways “five subtract
Estimate Concrete apparatus is used to relate Children make a record in pictures, words or  |one leaves four”, “four is equal
Leave subtraction fo taking away and symbols of subtraction activities. to five subtract one”, “fouris the

same as five subtract one”

Final Copy agreed by SAF Group. January 2022




SAF Calculation Strategies

Objectives, Strategies &

Concrete # Pictorial/Jottings

uoypodiyinW S4A3

Vocabulary
Lots of If available, Numicon is used to visualise | Children begin with mostly pictorial Children are given multiplication
the repeated adding of the same representations: problems set in a real life
Groups of .
number. context. Children are
Times How many groups of 2 are there? encouraged to visualise the

Once, twice, three
fimes..ten times

...times as (big, long,
wide..and so on)

Repeated addition
Double
Estimate

Add again and
again

Real life contexts and use of practical
equipment to count in repeated groups
of the same size:

How many wheels are there altogether?
How much money do | have?

Count in twos, fives, tens both aloud
and with objects.

2+2+2+2+2, so0 5 groups of 2.

o )
2

o 0 &

b

problem.

How many fingers on two
hands¢ How many sides on
three triangles? How many legs
on four ducks?
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Halve Children begin with mostly pictorial Children make a record of division in words,
Share representations linked to real life pictures or symbols of their division activities.
contexts.

Share, share equally
Mum has 6 socks. She grouped them ————
into pairs — how many pairs did she

make?2 How many socks did she have

One each, two
each, three each....

Groups in pairs, altogether?
threes...
Sharing model:
Tens I have 10 sweets. | want to share them
Equal groups of with my friend. How many will we have
each¥?

Divide Although not explicit in the

m

=< | Divided by development matters document, the

1 0 .

AN |~ . sharing model is a useful way of

(w) Divided into introducing young children to fractions
< |Left and calculating with fractions.

L. |Left over

g Setting the problems in a real life context

and solving them with concrete
apparatus will support children’s
understanding.
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Objectives, Strategies &
Vocabulary

Concrete

Pictorial/Jottings

Abstract

Combining two parts
to make a whole:
part-whole

model.

Addition,
add,
forwards,

put together,

UOHIPPY | ID3A

more than,

total,

altogether,
distance between,
counting on,
equals =

same as,

counting on,

pattern.

Numicon:

o® @00
o ee oo ooee
There are 8 counters. | | have 10 counters. If |

5 and 5 make 10.
need 2 more to make take away 4 of them, |

10. will have 6 left.

Numicon and ten-frame resources can
provide the first step intfo understanding
2-digit numbers. It will be useful at this
point to infroduce children to Base 10
resources and use then to partition
‘teen’ numbers into tens and ones.

3
5 .
whole g

part

r
SBat

B

$$$
$$

Use pictures to

together as a
group or in a bar.

. add two numbers

1l

4+43=7

10=6+4 E]
By

Use the part-part
whole diagram as
shown above to
maove into the
abstract.

Through all of the stages,
children should start to
recognise the relationship
between addition and
subtraction.
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UOHIPPY | ID9A

Start with the larger number on the
bead string and then count on to the

smaller number 1 by 1 to find the
answer.

=11 Eventually, as
children
become more
competent they
will be able to hold the biggest number
in their head and then count on-
perhaps using their fingers- from there.

Start at the larger number on the number line
and count on in ones or in one jump to find the
answer.

Objectives, Strategies & Concrete # Pictorial/Jottings Abstract
Vocabulary
Sb’r_arﬂng at Tge : 7'»’ ) + @ 5 and 1 more is 6 12+5=17 5+12=17

Cl)gfneﬂrnnugﬂun erand lyzsas. .8 . Place the larger number in your
gon. ( -‘\\ head and count on the smaller

“;" + DD 5and 2 moreis 7 & I } 1 } Il' I t f I |l number TO you answer

o &) o N 10 11 12 13 14 15 16 17 18 19 2D '

1,25 %8 BuradBal

Regrouping to make
10.

CGeeeeeese v

Start with the
bigger number
and use the

| smaller number to
[ make 10.

6+5=11

3+9=

Use pictures or a number line. Regroup or
partition the smaller number to make 10.

+4

N
\
O S VI (U

+1

/'\V//
| e SN TSN W TS SRS THER RN S R SRS S e |
0 1 2 3 &4 8 6 7 ¢

9)(100 11 12 13 (14) 15 16 17 18 19 20

7+4=11

If I'm at 7, how many more do |
need to make 102

How many more do | add on
nowe
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uouydDIANS | DDA

Taking away
ones

-, subftract,
subtraction,

take away,

minus,

less than,

most, least, distance
between, difference
between,

Use physical objects, counters, cubes
etc. to show how objects can be taken
away.

6-2=4

Cross out drawn objects to show what has
been taken away.

i

.t"i\" ,a” }\\ //"\"\\ /), ‘\\ & 1‘\

AR, VY A N A 2 ".z )

A A A EA

£ XL NL N \ "
r £ £ X “
£y P A Y J

ENEN LN L b Z“

156-3=112

|

w N
i n
— O~

equals =

same as,

digit.

Counting Make the larger number in your Count back on a number line or number track |Put 13 in your head, count back
back subtraction. Move the beads along your 4. What number are you ate Use

bead string as you count backwards in

Use counters and move them away
from the group as you take them away
counting backwards as you go.

? 10 11 12 13 14 15

Start at the bigger number and count back
the smaller number showing the jumps on the
number line.

your fingers to help.
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Objectives, Strategies &
Vocabulary

Concrete

Pictorial/Jottings

Abstract

Find the difference

Compare amounts and objects to find
the difference.

Use cubes to build towers or make bars
to find the difference.

v ‘ Vv

Use basic bar models with items to find
the difference.

ITP Difference

0 I 2 3 4 5 & E 9 W01l 12

Count on to find the difference.

Hannah has 23 sandwiches,
Helen has 15 sandwiches. Find
the difference between the
numbers of sandwiches.

Part
Part Whole
Model

uoloDIgNnS | IPSA

Link to addition - use the part whole
model to help explain the inverse
between addition and subtraction.

10

If 10is the whole and é is one of the
parts. What is the other parte

10 - 6=

Use a pictorial representation of objects to
show the part whole model.

0ePeO >

-

Move to using numbers in the
part whole model.

o
w
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Make 10 14-5= 13-7=6

S . -4 -3 16-8=7
s
eeww wewe @Tseae 0 1 2 3 4 51067 8 9010 11120314 16 16 17 18 19 20 How many do we need to take
w off to reach the next 10¢
AR ||

How many do we have left to

Start at 13. take offe
Make 14 on the ten frame. Take away 3 to reach 10.
Take away the 4 first to make 10 Then take away the remaining 4 so you have
and then takeaway 1 more so you have |taken away 7 altogether.
taken away 5. You have reached your answer.

You are left with the answer of 9.

uouydDIANS | DDA

15 Final Copy agreed by SAF Group. January 2022



SAF Calculation Strategies

double a number.

Ones, groups of, lots

number.

Double 4 is 8

[

Objectives, Strategies & Concrete “ Pictorial/Jottings Abstract
Vocabulary
Doubling Use practical resources to show how to | Draw pictures to show how to double a Know that doubling a

number is the same as two
lots of the same number.

30,

Count in multiples supported by

concrete objects in equal groups.

Use a number line or pictures to continue to

support in counting in multiples.

of, doubling, double 415 8

repeated addition, 4x1=8

groups of, lots of,
;; times, columns, rows, EE
0 anger, k_)lgger, ' elo
~ |higher, fimes as (big,
— . @|O

long, wide... etc.), elo 6+6=6x2=12
< array.
Cc
T Cou_rmng in O o2, -l WLl e, a0 Count in multiples of a number
o multiples ‘ q; PR o r’FR; o 1Y aloud.
Q J/J/ / l i e Yo of e N e o
=] 1\\=\\ % e, g e menc e e Write sequences with multiples
o v &w " -, ¥ i, A ¥ of numbers.
= 2 4, a 5 o i5 P FLi 10

0,2,4,6,8,10...

0, 5,10, 15, 20, 25, 30 ...

0, 10, 20, 30, 40, 50 ...
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Objectives, Strategies &

Vocabulary

Concrete * Pictorial/Jottings

uolp2idiyinW | JI0dA

Arrays
(with support)

Arrays will be used to help children visualise and understand multiplication and division.

How many questions can you write about

. the gingerbread men?
2 X 3 is the e.g. How many buttons?

same as 3 X 2 ﬁ&ﬁﬁ&

. . /
These everyday items, arranged in rows and columns, Make a word problem/storyabout

highlight an important multiplication fact to the children: the equal groups in the pictures
that multiplication can be done in any order Harry has 3 friends.
(commutative). Each friend gives him 5 sweets.

How many sweets does he have
altogether?

Hereis an array.

There are 2 rows of 4 counters.
There are B altogether.

There are 10 crayons in
each box. How many are
there altogether?

10+ 10 + 10 + 10 = 40 crayons
There 4 groups of 10

10x4=40

10 muttiplied by 4 is 40

Can you arrange the countersina
different way sothere are a different
numberof equal rows?

Can you do the same with 15 counters?
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Obijectives, Strategies & Concrete Pictorial/Jottings Abstract
Vocabulary

Sharing objects ) _ B
into groups Children use pictures or shapes to share quantities. Share 9 buns between three

people.

o0, e 3

Share,

share equally,
| have 10 cubes.

one each, Can you share
two each, them equally in 2 8x-2=4
2
group, groups®
_ |groupsof P P P
8 lots of, o PP PP
Four children share 12
= |arays. ﬁ . "‘\ e Tl a2
= n
S.
g- D'V|5'Oh as Divide quantities into equal groups. Use
5 |9rouping cubes, counters, objects or place value | BT “Eimme: b miimie: b |

counters to aid understanding.

10
A S

el o o o le

wl W ) o e

|.....| '....‘C....|'.'.. ‘..'.O ‘ oeeee |..'..|
0 5 10 15 20 25 30 35
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Objectives, Strategies & Concrete H Pictorial/Jottings H Abstract
vocabulary
Adding 3 single 4+7+6=17
digits. PUt 4 and 6 together fo make 10, g . F8 - ﬁgg A7 +6)= [0+
= M
Addon?7. 3 .O'ﬁl" 49.
" 10
. oose eovves adad 49‘ . IE
+, add, addition, —- - 49.45’ 5 sss
more, plus, make, sum, 5» 5 + Combine the two numbers
fofal, alfogether, P — &85y s that make 10 and then add
how many more to on thE r&ma|nder.
make...2 Add together three groups of objects. Draw a
how many more is.... picture to recombine the groups to make 10.
0 0+0 ©
is the same as, tens, 8+4+2=
ones, partition,
< |more than, + N\
8 one more, two more, o o e e I | | | I
ten more, = AN EEEEEE NN
:, one hundred more °+° @ 01 23 45 6 7 8 9 10 1112 13 14 15 16 17 18 19 20
> |Column method- Initially, the children may use base 10 After practically using the base 10 blocks and (24 + 15 =
Q. | no regrouping equipment to partition numbers in their | place value counters, children can draw the
% tens and ones and then add them counters or base 10 to help them to solve 4+5=9
o separately. additions. 20+ 10=30
- For example: 35+22 | 30 + 9 = 39
g0 9 . ggg !
" o " When children are secure using
the concrete method using
30 + + 20 + 2 = +
' .. concrete manipulatives and
24+ 15= pictorially, they can move on to
Add together the ones first then add the the abstract method:
tens. Use the Base 10 blocks first before
moving onto place value counters.
T o 32
OO0 (pess ﬁ
[Feesseansl 53
OO (EEsEm
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44+ 15=

__ Itis very important, evel _

e o ) at this stage, to get the
- children into the habit of
adding the ones first,

EE ___men thetens andsoon.{— —

Counting back

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in

Count back on a number line or number track

NN YN
?2 10 11 12 13 14 15

Put 13 in your head, count back
4. What number are you at?
Use your fingers to help.

< ones.
® *‘— 57-23=
-, subtraction, LSt . i
91 subfract, take away Start at the bigger number and count back Put 57 in your head, count back
N | Sifference "113-4 m the smaller number showing the jumps on the |two steps of 10 and then three
&2 | difference between, number line. Is.
9: minus, less than, Use counters and move them away 0
o |one less, two less, from the group as you take them away -10 -
O |tenless, counting backwards as you go. L
8"- one hundred less S e 3
-
This can progress all the way to counting back
using two 2 digit numbers.
20 Final Copy agreed by SAF Group. January 2022




SAF Calculation Strategies

Find the difference

Compare amounts and objects to find
the difference.

5 Pencils

g

3 Erasers

p

Use cubes to build towers or make bars
to find the difference.

"——
S -

Use basic bar models with items to find
the difference.

Count on to find the difference.
+h

—_—

g 1 2 3 4 5 & 7 kB 9

w12

Draw bars to find the difference between 2

numbers. Comparison Bar Models

Lisa is 13 years old. Her sister is 22 years old.
Find the difference in age between them.

Lisa
siter

22-13= 9

Hannah has 23 sandwiches,
Helen has 15 sandwiches. Find
the difference between the
numbers of sandwiches.

56 - =51

Objectives, Strategies &

vocabulary

Concrete

-

Pictorial/Jottings

Abstract

uoloPIANS T IDDA

Part Whole Model

Link to addition- use the part whole
model to help explain the inverse
between addition and subtraction.

N
o

10l

If 10 is the whole and 6 is one of the
parts. What is the other part?e

10- 6=

Use a pictorial representation of objects to
show the part whole model.

sasgee

s358°°°

Move to using numbers in the

part whole model and bar
model.

21
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Make 10 14-5=
g -
G mn N ewew ‘g—a—Jh s g mRthe S o WL N g e im g
il e bl e B 0 1 2 3 4 5(6)7 8 © (100 11 1213 14 15 16 17 18 19 20
How many do we need to take
E ] off to reach the next 102
‘ Start at 13. Take away 3 to reach 10. Then take
Make 14 on the 10 frame. Take away away the remaining 4 so you have taken How many do we have left to
the 4 first o make 10 and then away 7 altogether. You have reached your take offe
takeaway 1 more so you have taken answer.
away 5.
You are left with the answer of 9.
Show how you partition numbers to
subftract.
Again make the larger number first.
Objectives, Strategies & Concrete H Pictorial/Jottings “ Abstract
Vocabulary
Doubling Use practical resources to show how to |Draw pictures to show how to double a 6+6=6x2=12
double a number. number.
X, multiple,

Z ID9A

multiplication array,

mulfiplication
table/facts,
groups of,

lots of, fimes,
columns, rows,
group in pairs,
2s, 3s, 5, 10s etc.

double 4is 8
4%x2=8

Double 4 is 8

16
/7 \
10 6
I)(Z I x2

20 12

Partition a number and then
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BHES

OE

OE

e 6+6=6x2=12
As well as Double 16 = Double 10 + Double 6
knowing
doubles up to ﬁ = EE
10+ 10, ~
children should - + 10 +2
use these = 30 e

known facts to o

double 2-digit numbers.

double each part before
recombining it back together.

Counting in multiples

2.2 €.4€

N = %

Sl 4
2, 41

5, 10,15,.20, 25,30, 35, 40..

Count in multiples supported by concrete
objects in equal groups.

ol n l'I T {
iz, 8 1::1 i Jﬂh,.ﬁ M Wi, A0
9 f [ -+

'3-‘\._ % f.-“ H] R J_.x 4 X I.;”
- . e — . i

Fa 'I."' L%, 5 ' 3

a 5 ] 15 20 25 10

Use a number line or pictures to continue to
support in counting in multiples.

+3 +3 +3 +3 +3 +3
N X

Count in multiples of a number
aloud (forwards and
backwards).

Write sequences with multiples
of numbers.

2,4,6,8,10...

3,6,9,12,15 ...

5,10, 15,20, 25,30...

10, 20, 30, 40, 50 ...

Knowledge of the 2 times table

will enable children to count in
20s, 55 in 50s efc.
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Objectives, Strategies & Concrete H Pictorial/Jottings H Abstract
vocabulary
RepeOTed Addlflon There are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there? Wr”’e Oddiﬁon Seﬂfences TO
Ei @ @ describe objects and pictures.
_ _2add2add2equa|56 y&mg&
5 * 5 * 5 : : : L L\2 2“\2 2‘.2-10‘L
s | - 01 23 4567891011213 45 Some children may be able to
r ” 6x4="7 use a blank number line to
E T T 6 lots of 4 record their mental processes.
3 4+4+4+4+4+4=24
6x4=24 W
+4 +4 +4 +4 +4 +4 0 6 12 18
Y Y Y Y 3x6="7
W.Cy” ' 3 lots of 6
°|235579I°n |3|u|5|7|s|9® 6;?{22?;8

uoypldyinw g ID3A

Arrays — showing
commutative
multiplication

Arrays will be used to help children visualise
and
understand
multiplication
and

leISIOI’] 3 X4isthesameas4 X 3 (

These everyday items, arranged in rows and
columns, highlight an important
multiplication fact to the children: that
multiplication can be done in any order
(commutative).

Create arrays using counters/cubes to show
multiplication sentences.

Draw arrays in
different rotations

nﬂnu 4% 1=8 to find
ﬁﬂ-ﬂ n commytqﬁve
3w d il multiplication
sentences.

00 x4=3

afd

a0

afel

d=TF o8

Use an array to write
multiplication sentences and
reinforce repeated addition.

00000
00000
00000

2+5+5=15
3+3+3+3+3=15

5x3=15
3x5=15

24
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Objectives, Strategies &

Vocabulary

Concrete

Pictorial/Jottings

-

Abstract

Division as grouping

+, divide,
divided by,
divided info,
shared into,
columns, rows,
groups of

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

10
O

cle

|.....| .....|0'...|'.0.. ‘."C. ‘ eeeee |.....‘
] 5 10 15 20 25 30 35

When grouping,

T T e
-c_.\! L

ITP Grouping

Use a number line to show jumps in groups. The
number of jumps equals the number of groups.

28+7=4

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

Miss Smith needs 30 apples for her class.

There are 5 apples in each bag.

How many bags of apples does Miss Smith need altogether?

o 1 2 3 4 5 6 7 8 9 10 11 12
you count the - - - I bags
=< number of 5 5 5 5
()] groups you have made. . o
0 . . Think of the bar asa whole. Split it into the number of
- Forinstance, 15+ 3 =5 can be viewed groups you are dividing by and work out how many would
. . be within each group.
N as ‘How many groups of 3 are there in
O 152" N
= ~—— " 000000000000000—
) ~000~~000~——000——000000— 20
=] 5x7=
Division within arrays |Link division to multiplication by creating Find the inverse of multiplication
an array and thinking about the number and division sentences by
sentences that can be created. creating four linking number
Q.“. B 6 b- sentences.
o,/ ° ) o A 7 X 4 = 28
h_{ b 4x7 =128
V) 108 OF IO b 28+7=4
ik . . - 4=
Draw an array and use lines to split the array 28+4=7
into groups to make multiplication and division
Eg.15+3=5 5x3=15 sentences.
15+5=3 3x5=15
25
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Objectives, Strategies &

Vocabulary

Concrete

=

Pictorial/Jottings

Abstract

UOHIPPY € ID3A

Column method -
no regrouping

+, add, addition,
more, plus

make, sum, total
altogether

score

double, near double
one more, two
more... ten more...
one hundred

more

how many more to
make ...¢

how many more is...
than ...2

how much more
is...2

carry

24 +15=

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

T O
OIIIID | pEEE
OO

OO (EEmEm

| | ®
0000
© (e000®

It is very important, eve
= at this stage, to get the e
children into the habit of '~1
adding the ones first, e

!_/”:__then thetens and so Dl‘i..\_ —

-
L

After practically using the base 10 blocks and |This will lead to a clear, written

place value counters, children can draw the
counters to help them to solve additions.

column addition:

275
+122
397

e
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UOHIPPY € ID3A

::oo +527

0]0]010)
o000

Add up the ones and exchange 10 ones

for one 10.

| | @ 146
0000 000 527

©0
=673

Add up the rest of the columns,

exchanging the 10 counters from one
column for the next place value column
until every column has been added.

This can also be done with Base 10 to
help children clearly see that 10 ones
equal 1 ten and 10 tens equal 100.

As children move on to decimals,
money and decimal place value
counters can be used to support
learning.

634
+317

Objectives, Strategies & Concrete H Pictorial/Jottings Abstract
Vocabulary
Column method - Make both numbers on a place value | Children can draw a pictorial representation of
regrOUplng grid. The CO|UmﬂS Oﬂd p|OC6 VOer COUHTerS TO Children may be able to progress on to the compact columnar addition method
(Up to 3 digits) . further support their learning and 371 1 Q 538
O, 146 H + 12 4 +S1716 +I12 117
© understanding. HrEr A48 75

As the children move on,
introduce decimals with the
same number of decimal

A common

misconception:

Pupils sometimes begin adding with
the left hand column first.

Not understanding the concept of
a ‘carry’ when a number totals
more than ten, hundred efc.

e.g.

+

101 72.8

1910 +546

places and 1274
different. Money 11

can be used here.
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Column method This will lead to a clear written
without regrouping Tons Ones Use Base 10 to column subftraction.
ooo make the bigger Draw the Base 10 or place value counters
subtract, take /// number then take |alongside the written calculation to help to
(away), minus T | | the smaller number |show working
leave, how many | away.
are left/left over? ¢ 11l II 75 EE— - | Calcuations 5 q q
one less, two less... //ll og - 42 Ty S 5
ten less... one 33 Eassuannsw 5_7_ - 2 3 l‘_
h : OIrro
undred less pr— —
—< |how many fewer is... a=====cco==p IRC PR 3 6 5‘
M |than...?
Q |how much less is...2
w | difference between
w | half, halve | | )
S |=, equals, sign, is the ;s
9 |same as ® (13 7 ¥ {imeis
=1 . "\ i 176
0O |Exchanging e
O |Carrying P12
O |partitioning
-
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uoydpIgNS ¢ IDSA

Column method
with regrouping
(up to 3 digits)

Use Base 10 to start with before moving on to place
value counters. Start with one exchange before moving
onto subtractions with 2 exchanges.

Make the larger number with the place value counters

| @ |
@00 0000 2:;

Start with the ones, can | take away 8 from 4 easily? |
need fo exchange one of my tens for fen ones.

|0

°0® |[ee@® = 23¢
00000 %
00000
Now | can subtract my ones.
)
Calculations
00 (0000 2
oY) - 88

Now look at the tens, can | take away 8 tens easily? |
need to exchange one hundred for ten tens.

‘ Calculations

®O 0000 234

CEOEOe @ =
CEOOO

Now | can take away eight fens and complete my
subfraction

®|0

0 |[e00O® | i

Y ) - 88

i 146

Show children how the concrete method links fo the
written method alongside your working. Cross out the
numbers when exchanging and show where we write
our new amount.

Draw the
counters
onto a
place value
grid and
show what
you have
taken away
by crossing
the counters

out as well as clearly showing the exchanges

you make.

When confident, children can find their own
way to record the exchange/regrouping.

Just writing the numbers as shown here shows
that the child understands the method
and knows when to exchange/regroup.

Moving forward the children use a
more compact method.

A common misconception:
Pupils sometimes begin subtracting
with the left hand column first.

In tens and ones and other formal
vertical subtraction calculations,
children sometimes take the smaller
digit from the larger, regardless of
whether it is part of the larger or
smaller number.
e.g. 945

-237

712
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uoyp2l|diyinw € IS

grid method.

4 rows 3 10 | 3

of 10 0000000000 000
, | 0000000000 000

4 rows [olejololelelololelelelele)

of 3 0000 PPOO0 ®O®

Move on to using Base 10 to move towards
a more compact method.

X T O

| ——
| I—
OO
| — ]

Move on to place value counters to show
how we are finding groups of a number. We
are multiplying by 4 so we need 4 rows.

@

4 rows of 13

i  Caloulations
4 x126

Fill each row with 126.
® @
@) |CoXo)

Calculations
100 10 10

@ |

100 (:oxno)

Add up each column, starting with the ones
making any exchanges needed.

® 0 (]

88@@ [ J— o
© |00 F e
(oM (0[0) ® © o

Then you have your answer.

done with place value counters in a way that
they understand.

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

Objectives, Strategies & Concrete Pictorial/Jottings Abstract
Vocabulary
Grid Method Show the link with arrays to first infroduce the | Children can represent the work they have Start with multiplying by one

digit numbers and showing the
clear addition alongside the
grid.

X 30 5
7 210 35
210 + 35 = 245
[Isiol | (3 [ ]
53x3=159 3| i1s0 h 3 |59

Moving forward, multiply by a 2
digit number showing the
different rows within the grid
method.

X 1000 | 300 40 2

10 | 10000 | 3000 | 400 20

8 8000 | 2400 | 320 16

A common misconception:

Place value errors when
performing written calculations
can cause problems for even
able pupils.

Pupils do not understand that
x10 and then x 10 again, is the
same as x100. They prefer to
learn ‘add a zero’ and so limit
their understanding.

30
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Division with a
Complete written divisions

remainder 14+3= Jump forward in equal jumps on a number !
Divide objects between groups and line then see how many more you need to and show the remainder
see how much is left over jump to find a remainder. L]JSslnf r3 |
+4=3r
13+4=
0/\‘4/\8/\1‘2 i3 m/\‘ﬁ),

X

The remainder is shown with an
Draw dots and group them to divide an ‘X" on the line.
amount and clearly show a remainder.

Using ‘What | know is needed

LN
i

< ‘ . for larger numbers:
= 7+2=3r1
w0, Eg. 156 + 6
(o) I know 10 x 6 = 60 Total: 60
-} I know 10 x 6 = 60 120
I know 2x6 =12 132
This can be shown on a number line. o 13 oy
115¥4 = 26
10x4 10x4 .
5k4  2xd x4
0 40 80 100 108 112 15

10+10+5+2+1=28r3
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Objectives, Strategies &

Vocabulary

Concrete

-

Pictorial/Jottings

Abstract

-

UOCHIPPY P ID3A

Column method-
regrouping.

(Estimate your
answer before
working out)

32

Make both numbers on a place value
grid.

(] 146
0000 1527
00
0000
010 000

Add up the ones and exchange 10 ones
Forone 10

146

||0
+ 527

000

Add up the rest of the columns,
exchanging the 10 counters from one

column for the next place value column
until every column has been added.
This can also be done with Base 10 to

help children clearly see that 10 ones
equal 1 ten and 10 tens equal 100.

Children can draw a pictorial representation
of the columns and place value counters to
further support their learning and
understanding.

e :: ll'l ::
e
e %3¢ :_::
[
7 1 5 1

Addition using the compact
method, carrying the tens
underneath:

536
+ 85
621
11
o ¥s
789 + 642 becomes
8 9
-+ 2
1 4 3 1

1 1

Answer: 1431

Year 4: Column method-
regrouping.
(up to 4 digits)

Children will use addition with
decimals; especially when
working with money.

£13.45

+£12.37

_£2582
1
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uoiODIANS {7 IDSA

Column method
with regrouping

Use Base 10 to start with before moving on to place
value counters. Start with one exchange before moving
onto subtractions with 2 exchanges.

Make the larger number with the place value counters

©) ©) | 0 -
0000 2:2

Start with the ones, can | take away 8 from 4 easily? |

need fo exchange one of my tens for ten ones.
@ | @
© | ot
0 (00 |000® @ 234
00000 %
00000 '
Now | can subtract my ones.
® ®
Calculations
00 |0000 o
) ) - 88

Now look at the tens, can | take away 8 tens easily? |
need to exchange one hundred for ten tens.

. Calculations
O 0000 <34
OOOEO|® @ ~ 188
OEOOE
Now | can take away eight tens and complete my
subtraction )
o | ® |
® 0o 0000 51%
([ X ) - 88

i 146

Show children how the concrete method links to the
written method alongside your working. Cross out the
numbers when exchanging and show where we write
our new amount.

Draw the counters onto a place value grid
and show what you have taken away by
crossing the counters out as well as clearly
showing the exchanges you make.

When confident, children can find their own
way to record the exchange/regrouping.

Just writing the numbers as shown here shows
that the child understands the method
and knows when to exchange/regroup.

Moving forward the children use
a more compact method.

874 - 523 becomes

Children will
-5 2 need to use
3 5 1 deamol; when
calculating;
especially with
£17.36
£13.25
£ 411

Year 4: Column method
with regrouping. (up to 4 digits)

2456
1385
1071
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Objectives, Strategies & Concrete * Pictorial/Jottings H Abstract
Vocabulary
Column Children can continue to be supported |Expanded column multiplication

Method

uoyp2ldyinw ¢ IDSA

by place value counters at the stage
of multiplication.

It is important at this stage that they
always multiply the ones first and note
down their answer followed by the tens
which they note below.

(3d x 1d)

327
X 4
28

80
1200
1308

Continue with Grid Method from
Year 3 until ready to move on to
columns.

Start with multiplying by one
digit numbers and showing the
clear addition alongside the
orid.

r

X 30 5
7 210 35

210 + 35 =245

Moving forward, multiply by a 2
digit number showing the
different rows within the grid
method.

Short Multiplication

53 x3 =159

35
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H T 0
3 4
X 5
1 7 0
1 2

X 1000 | 300 40 2

10 | 10000 | 3000 | 400 20

8 8000 | 2400 | 320 16

H T O
2 4 5

X 4
9 8 0O
1T 2

Year 4: 2 and 3 digit multiplied
by 1 digit.
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Short division Begin with divisions that divide
Tens Ones equally with no remainder.
3 2
oo X J 2 1 8
3 |00 ee 3
Q0 oo
4,8 7 2
96:3=32
Use place value counters to divide using Move onto divisions with a
the bus stop method alongside remainder.
OeOeOe 0@ e
® ' 8 6 r 2
(o] 3
q
H 514 3 2
O
. 42 + 3=

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

® 0@

Year 4: Short division
(up to 3 digits by 1 digit)

UOISIAI

©)
©

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

We look how much in 1 group so the
answer is 14,
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Objectives, Strategies &

vocabulary

Concrete

Pictorial/Jottings

"

Abstract

UOHIPPY 9 8 G SIDIA

Column method
with regrouping

+, add, addition,
more, plus make,
sum, total,
altogether,

score

double,

near double,

one more, two
more... ten more...
one hundred more
how many more to
make ...¢

how many more is...

than ...2

how much more
is...e

Carry

Estimate

Equals

Number bonds
Boundary
Inverse

When adding Decimals — partition number
to be added into manageable steps using
number bonds to 10 and add using a
number line (building on previous
knowledge of adding in this way).

0-3

0-2 005

20 27
1.7+0.55=225

1.7 22S

Year 5 - Column method- regrouping. (with more than 4 digits)
(Decimals- with the same amount of decimal places)

Year 6 - Column method- regrouping. (Decimals- with different
amounts of decimal places) 256 + 613 + 25

Once this has been mastered, pupils move onto 256
expanded column. Once all the digits have been + 613
added, the answer should be written undermeath. + 25
Emphasis should be put on the place value so that 14
children understand what they are adding (for 80
example the first question should be phrased as fifty 200
add seventy, not five add seven). —“é‘a;"”

Once expanded method has been mastered, pupils move quickly onto
compact method. Digits in the smallest place value column should be
added first. As with other methods, emphasis should be put on the place
value of the digits being used.

Eq.4626 + 1573 )5 . () |

4426 ,
+ 1573 +8.35)b
5999

24« 87

When digits are carried they should be written below the question.

7.76 + 16.43
7.76
,+16.43
+11
24.19
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UoIODIANS 9 8 G SIDDA

Column method
with regrouping

subftract,

take (away), minus,
leave,

difference,
decrease

how many are
left/left over?e

one less, two less...
tenless... one
hundred less

how many fewer is...
than...2

how much less is...2
difference between
half, halve

=, equals, sign,

is the same as,
exchanging,
carrying,
partitioning

How many have
gone?

Fewer, difference
between, missing
numbers, boundary.
Inverse.

Pupils should use a number line to count
up from the smallest number to the largest.
They should aim to get to a multiple of 10,
100 or 1000 to make the working out
easier.

Eq.74 - 27
+3 +40 +4
1.-"_1..-'"‘"-______-_"'“"1.--'"‘1|
27 30 70 74
40+ 4+3 =47

Year 5 - Column method with regrouping. (with more than 4 digits)
(Decimals - with the same amount of decimal places)

Year 6 - Column method with regrouping. (Decimals - with different
amounts of decimal places)

Pupils should write the first number un-partitioned and then write
the number to be subtracted underneath, making sure to keep the
place value columns correct. Borrowing should be done in the
same way as expanded columns.

The digits will still be referred to using their correct place value, so in
the example below you would move ten out of the eighty to make
it seventy, the ten moves to join the two to give twelve.

Eg. 582 - 455
57812

-455
127
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Objectives, Strategies &

vocabulary

Concrete

Pictorial/Jottings

H Abstract

uoypIIIdINW 9 8 G SIDSA

Column method
(long)

lots of, groups of

X, fimes,
multiplication,
multiply,

multiplied by
multiple of, product
once, twice, three
fimes,

four times, five
times... ten times...
times as (big, long,
wide and so on)
repeated addition
array

row, column
double,
exchanges

factor

product

halving, doubling
number patterns
multiplication table
inverse

square, cube

Once pupils have a firm understanding of addition using formal columns,
including carrying digits intfo the next column, they should begin to use
short multiplication to multiply by 1 digit. The smallest units should always
be multiplied first. Where an answer to a multiplication is a 2 digit answer,
the largest digit should be ‘carried’ into the next column and written in a
smaller font below the question, where it can be added on.

H T O
3 4
X 5
1T 7 0
12
H T O
2 4 5
X 4
9 8 0
1T 2
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The calculations needed can be written
next to the sum to aid pupils if needed.

When pupils have a secure knowledge
of short multiplication by 1 digit and multiplying mentally by 10, 100 and
1000 they should begin using

long multiplication for multiplying 2 or more digits.

H| T 0O Th|H| T O

2 | 2 2 3| 4

X 301 X 32
2 | 2 46| 8

6 6|0 17 4o 2|0

6 8|2 74|88

Pupils can still write the questions out if needed for
understanding when working with this method.

If students forget they are multiplying by a 10 we can box the 0
zero in (below) to ensure there is always a zero in this position —
understanding of place value does need to be emphasised af

this point.
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Bus stop
(with remainders)

9 G SIO9A

UOISIAI

This can be shown on a number line if not
ready for the bus stop method.

11534 =

10x4 10x4 )
5x4 x4 1xd

0 40 80 100 108 112 115

10+10+5+2+1=28r3

Year 5 - Short division (up to 4 digits by a 1 digit number Interpret
remainders appropriately for the context)

Year 6 - Short division Long division (up to 4 digits by a 2 digit
number-interpret remainders as whole numbers, fractions or round)

Pupils will be expected initially to use short division. Pupils will begin
by dividing the highest digit in the large

number by the divisor. 362+7=

When the final answer is achieved, any

. . 51r5
remainders should be written after the answer.
Pupils should start by dividing numbers with no 713 6™
remainders.
362+7=51r5

Pupils will also be expected to use the short
division method to divide by 2-digit numbers. In these cases, pupils
will write out the first five times table of the divisor (can use a
partitioning method).

Eg. 3822 = 12

318rb

12)3822
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Bus stop method

;; (with remainders) Children should have an understanding of how to change

0O |((Long) remainders into fractions.

n In this example:

(3, 19+6=3r1

o the remainder can be turned into a fraction by continuing to divide it by 6.

o~

g. 19+6=31/6

tZz Children can also express a remainder as a decimal. When using
g either short or long multiplication, by adding a decimal point and

a zero to the number being divided, we are able to carry on the
calculation.

| L L |1 {416i5
6"3_17_32'—’ 6[3*7°a3%0

They must also remember to add a decimal point to the answer
line, in the same position as the one in the question.

It might be that the children will be presented with an example
where they need to add more than one zero on to the number
being divided.

| [1I5]211]12]5
81 291'7'0%0%

S~
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