Boyton Primary School Calculation Policy 2024-2025

This policy supports the White Rose maths scheme used throughout the school. Progression within each area of calculation is in line with the programme of study
in the 2014 National Curriculum. This calculation policy should be used to support children to develop a deep understanding of number and calculation. This policy
has been designed to teach children through the use of concrete, pictorial and abstract representations.

e Concrete representation— a pupil is first introduced to an idea or skill by acting it out with real objects. This is a ‘hands on' component using real
objects and is a foundation for conceptual understanding.

¢ Pictorial representation - a pupil has sufficiently understood the ‘hands on' experiences performed and can now relate them to representations, such as
a diagram or picture of the problem.

e  Abstract representation—a pupil is now capable of representing problems by using mathematical notation, for example 12 x 2 = 24. It is important that
conceptual understanding, supported by the use of representation, is secure for all procedures. Reinforcement is achieved by going back and forth
between these representations.

Mathematics Mastery

At the centre of the mastery approach to the teaching of mathematics is the belief that all children have the potential to succeed. They should have access to
the same curriculum content and, rather than being extended with new learning, they should deepen their conceptual understanding by tackling challenging and
varied problems. Similarly, with calculation strategies, children must not simply rote learn procedures but demonstrate their understanding of these procedures
through the use of concrete materials and pictorial representations. This policy outlines the different calculation strategies that should be taught and used in
Year 1 to Year 6 in line with the requirements of the 2014 Primary National Curriculum.

How to use the policy:

This mathematics policy is a guide for all staff in Boyton Primary and has been adapted from work by the NCETM. All teachers have been given the scheme of
work from the White Rose Maths Hub and are required to base their planning around their year group’'s modules and not Yo move onto a higher year group's
scheme work. These modules use the Singapore Maths Methods and are affiliated to the workings of the 2014 Maths Programme of Study. Teachers can use any
teaching resources that they wish to use and the policy does not recommend one set of resources over another, rather that, a variety of resources are used.

For each of the four rules of number, different strategies are laid out, together with examples of what concrete materials can be used and how, along with
suggested pictorial representations. The principle of the concrete-pictorial-abstract (CPA) approach [Make it, Draw it, Write it] is for children fo have a true
understanding of a mathematical concept, they need to master all three phases within a year group’s scheme of work.



Addition



Objectives

Abstract

- Knows that a group of
things change in quantity
when something is added.

- Find the total number of
items in two groups by
counting all of them.

- Says the number that is
one more than a given
number,

- Finds one more from a
group of up to five objects,
then ten objects.

- In practical activities and
discussion, beginning to use
the vocabulary involved in
adding.

- Using quantities and
objects, they add two
single digit numbers and
count on to find the
answer,

- Solve problems including
doubling.
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Use toys and general classroom resources for

children to physically manipulate,
group/regroup.
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Use specific maths

resources such as
counters, snap
cubes, Numicon

Use visual supports such
as ten frames, part part
whole and addition mats,
with the physical objects
and resources that can be
manipulated.
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A focus on symbols
and numbers to form
a calculation.

5+2=7
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* No expectation for children to be
able to record a number
sentence/addition calculation.




count on in ones.

| Objective and Strategy Pictorial Abstract
Combining two parts to
make a wh::\l:‘:’e plart- whole ¥ ¥ y ¥ ::,m:w
Use the part-part =
k: ) - e @ $ 'ﬂ”'m ,/. whole diagram as 4*3 7
Use cubes to add two numbers together as e l shown above to move
a group or in a bar, (Some children may still ' . T —— 10=6+4
need to use real objects) eccee [N
The Bar Model will be continued from EYFS as a
method to support problem solving involving addition,
continuing with the concrete representations and
moving onto using pictorial representations of
objects. Some children will also move onto the
Use part-part whole model abstract.
s[e[e]e [T T 1]
: v '
Pictorial (concrete) Abstract
Represent and use 10
number bonds and Bl i @ —— 5 l 2
related subtraction ry 4+46=10 4+6=10
ithi 10-4=6 10-4=6
facts within 20 @ | 10-6=4 Q 10-6=4 6+4=10
@ 4+6=10
10-4=6
10-6=4
Tens Frame
(Some children may need to initially use Part Whole Model Bar Mode!
real objects then move onto the Bar mode! and part-part whole to be used
representation, egg boxes may also be used alongside abstract
to support this)
Addition and subtraction 64329
of one-digit and two-digit +o= 5
A 012345678910 5+12=17
numbers to 20 includi
0. e Start at the larger number on the number line and 17=12+5




Start at the bigger
number and counting on

Start with the larger number on the bead
string and then count of to the smaller
number 1 by 1 to find the answer.

Regrouping to make 10
(The ‘Make 10" strategy)

Start with the
) bigger number
MRS | and use the

smaller number

to make 10.

Use ten frames,

"
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12+5=17
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Start at the larger number on the number
line and count on in ones or in one jump to
find the answer.

O
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3+ 9=

Use pictures or a number line. Regroup or
Partition the smaller number using the part part
whole model to make 10.
9+5 =@ &

u[o "=
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0 1 2 3 45 67 89000 N 12032015 W 17 0 190

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

7+4=11

If I am at seven, how many more do I need to
make 10. How many more do I add on now?

Vocabulary

add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, balancing, part, part, whole




| Objective ond Strategy |

Concrete

Pictorial

Adding 3 1-digit numbers

Abstract

Explore that the ones digit does not change

\27 37 47 57

Base 10 may be used above the number line

initially.
The calculation will be shown alongside the
number line to see the connection

4+7+6=17 555 :
Put 4 and & together to make 10. Add on 7 ;’ + ::’ * ” 447+6 = @+ Eolra i
= # ° S
the remainder.
—v— I8288 . gos . )
#8588 | S
Following on from making 10, make 10 with 2 of the digits (if Add together three groups of objects, Deaw a
possible) then add on the third digit. picture to recombine the groups to make 10.
Adding a 2-digit number —_——_—_ A
10 +
and ones [ [<><>: = |17+5=22 Use part]
L L part whole Explore related facts
L[J[XIL‘ Use tenframe & and number 17+5=22
9000 make ‘magic ten line to s
Hj—— Jteer 2
22—-17=5
| 17 5
22-5=17
Children explore the pattern. “
17+5=22
27+5=32 Bar Model
15 .
Adding a 2-digit number
=}
and multiples of 10 s 27 + 30 27+10=37
y +10 +10 +10
a /\ /\ /\ 27 + 20 = 47
I
25+10=35 1 ‘l ‘l 1 27+ =57
T T T




Adding two 2-digit numbers
(Mo re-grouping)

24 + 15=
Add together the ones first then add the tens. Use the Base 10 biocks first
before maving onto place value ¢ourters.
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(Some children may not be ready for place value
counters in ¥2)
MNumicon may also be used

1]

After practically using the base 10 blocks and place vakse counters,
chilidren can draw the counters to help them fo sobve addiions.
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Use number line and bridge ten using part
whole if necessary,
Base 10 may be used above the number line,

The caleulation will be shown alengside the
number line to see the connection

Model Calculation

The Bar Model (Singapore maths) will be used
to support problem solving moving onto the

generalisation that b+c=a, Children will focus
on using the abstract representation with the

pictorial to support where necessary.

Partitioning:

25+4
z{sg \"dﬂt\-7

20 + 40 =60
5+ 7 =12
B+ 12 =72

Recording addition in columns supports
place value and prepares for formal
written methods with larger numbers.
Toward the end of the year, children move
ta more formal recording using
partitioning method:

40+ 7
0+ 5
70 + 12

Vocabulary

add, more, plus, and, make, altogether, total, equal te, equals, double, most, count on, number line, sum, tens, units, partition, addition, column, tens

boundary




Addition- Year 3

Objective and Strategy Concrete Pictorial Abstract

Add and subtract numbers 1 o 223
with up to 3-digits, using

formal written methods of IO | geas 108 #:3°3:4

columnar addition o i so = =
12310 1L Jos=
Column addition (no | — | 1; + 23 7
b ) e — ’ x o Children to move onto recording more
regrouping) Using manipulatives (dienes, numicon, counters), L 2 z_ forsmally.

children are to line up hundreds, tens and ones.
00Ee 000 -
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Children should be secure with using PV counters
before moving onto pictorial,

The calculation will be shown alongside the model used
to see the connection

Model Calculation

Children are to draw, in a PV frame, the
manipulatives, that they are using.

Secure knowledge of representation with
the PV columns.

The calculation will be shown alongside the
model to see the connection

Model Calculation

Some children may need to use the
expanded method (see below).

Column addition (with
regrouping)

Huodoeds Toms | onied

Children can draw a representation of the
grid to further support their
understanding, carrying the ten
underneath the line.

20 + 5
40 + 8
60 + 13 =73

Children are to begin with the abstract:
expanded form,
For those children, that are confident
after AFL, the below method should be
used,




Vocabulary

127 536
TR B + 85
/3 621
[ = 11
B o , - =
A [k "
la [T> |
|lm |
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16 ~ =242
Exchange ten ones for a ten. Model using Dienes,
Numicon and place value counters,

addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary




Addition- Year 4

Objective and Strategy

Concrete

Abstract

Pictorial
Using formal written Children continue to use dienes or place value counters to e 33 oo oo
methods of columnar add, exchanging ten ones for a ten and ten tens for a " || -
addition where appropriate hundred and ten hundreds for a thousand. °° o0 o °°,
T L o — °® |s® ‘oo
add numbers with up to 4 .:t. 2 I > g B A
digits (with exchange) - > o
.
+ e :g 9| 2 Children can draw a pictoral
: representation of the columns and place
:& 7 value counters to further support their
learning and understanding.
The calculation will be shown alongside the manipulative
used to see the connection
Model Calculation
Add decimals with 2 el 23 PRLRNES
L e ones
decimal places, including ol i1 ."2° 0;: S
money. v 1 9 efegLe ,
. I | o
Introduce decimal place value counters -
and model exchange for addition.
Vocabulary

35117
+ 1396
39113
Continue from previous work to carry
hundreds as well as tens.

™[+ m

2315
£7 5
1108

F|no

As the children move on, introduce
decimals with the same number of decimal
places and different, Money can be used
here,

addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary, decimal, decimal

point




Addition- Year 5/6

Objective and Strategy Concrete Pictorial Abstract
add numbers with more than 4 See Year 4 See Year 4
digi"l‘ﬁ_ e "gae g
o, % == s
- .0y 88
L I
:‘ :. *e
Children should have abstract supported
by a pictorial or concrete if needed.
add several numbers of See Yeor 4 See Year 4 21.05 9
increasing complexity, 366 B
including adding money, 15.30 1|
measure and decimals with + 2055 |
different numbers of decimal | :fi 'IO-IIS ? 9
points.
23- 36|
9-080
59.-.770
+ 1 -300
3151111
1 2 [
Insert zeros for place holders,
Vocabulary addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary, decimal,
decimal point




Subtraction






Objectives

Concrete

Abstract

- Knows that a group of
things change in quantity
when something is taken
away

- Find one less from a
group of five objects, then
ten objects.

- In practical activities and
discussion, beginning to use
the vocabulary involved in
subtracting.

- Using quantities and
objects, they subtract two
single digit numbers and
count back to find the
answer.
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4 %
¥ W z..s

Use toys and general classroom resources for
children to physically manipulate,
group/regroup.

Use specific maths resources such as snap cubes,
Numicon, bead strings etc.

Use visual supports such as ten frames, part part
whole and subtraction mats, with the physical
objects and resources that can be manipulated.

W W 888
W W " 3-1=
6-4=

7-2=

A group of pictures for children to cross out
or cover quantities to support subtraction.
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Use visual supports such as ten frames, part
part whole and bar model with pictures/icons.

A focus on symbols
and numbers to form
a calculation.

* No expectation for children to be
able to record a number
sentence/addition calculation.




Subtraction- Year 1

Objective and Strategy

Concrete

Pictorial

Abstract

Subtract one-digit and
two-digit numbers to 20,
including O.

Taking away ones

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

egee _
0 ..

G
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Lross out drawn objects to show what has been taken away,

Counting back

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

C——
T— v

13-4

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

4 4 .
|5-3=2]
0 1 2 3 4 5 6 7 B 8 10

Count back on a number line or track

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

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




Find the difference

Compare objects and amounts

m7 ‘Seven is 3 more then four'
i ]

‘T em 2 years older thon my
sster

! 1 4
P irdl4
3 lr;lﬁl '
Lay objects to represent bar model.

& Count on
—r to find the
difference.
9133 ¢36-23 9 BRUDRB
Comparison Bar Models
Draw bars to find Lsca s 13 pocrs okt Her ssher 5 22 yoors okt
the difference between 2 Hact e clivsence in ags Betvesn fham
numbers. L] ?
c——

a0

Hannah has12 sweets and her sister has 5.
How many more does Hannah have than
her sister?

Represent and use

number bonds and
related subtraction
facts within 20

Part-part whole
model

Uink to addition. Use
PPW model to model
the inverse.

If 10 is the whole and 6 is one of the arts,
what s the other part?

g

e
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Use a pictorial representation of objects to show the

Move to using numbers within the part whole model.

10—6=4 part-part whole model
Make 10
14-9=
ks 16-8=
— | 1B-7-6] .
“ 3] (4 d Nz How many do we take off to reach the
e b St e Bme. e e B
© 1 2 3 4 8 6 T 6 % 00 1 1200 4 15 16 17 8w 2 | next 10?7
‘ How many do we have left to take off?
i, | Start at 13. Take away 3 to reach 10. Then take away the remaining 4
aL . s0 you have taken away 7 altogether. You have reached your
Make 14 on the ten frame. Take away the four first to make 10 and answer.
then takeaway one more 5o you have taken away 5. You are left with
the answer of 9.
Vocabulary equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how

many left, how much less is...




Subtraction- Year 2

Objective and Strategy Concrete Pictorial Abstract
Subtract a two-digit _ =
g e 1) T Children draw representations of Dienes and 43 2 1 22
number and ones, a two- 34—13=21 — cross off.
di'g]t number and tens, " Remrdnhgﬂ;ubdmcmn in columns Suppors place wakie and
prepares
—cliani formad wiilten methads with larger numbers
twﬂ twﬂ dfgft ﬂumbers | — e ﬁ Toward the end of the year, children mave to more formal
Use Dlenes to :-"-_-' i D D recording using portitioning method
L show how to par- e.g 432=22
Partitioning to subtract
tition the number 40 and 3

without re- i " . 20ond

- . wl_ﬁen subtracting == C_ 43—21=22 30 and 2
Grouping: Friendly without regroup- | ——— = 'y
numbers’ ing.

The calculation will be shown alongside the manipulative
used
Maodel Calculation
Make ten strategy k R . - o 93—76 =17
2 76 80 90 93
3_ 3 il _-12’ ;2,- _;'LF_ ‘counting on’ fo find ‘difference’
34—28

Use a bead bar or bead strings to mode| counting to next
ten and the rest.

Use a number line to count on to next ten and
then the rest.

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many

left, how much less is.. difference, count on, strategy, partition, tens units




; Objective and Concrete Abstract
Strategy
To subtract
numbers with up ®® Children are to be secure with use of PV
to three-digits, %5 counters before moving onto abstract. Children should begin with the expanded form. Moving
using formal ® g 47_ 3 2 onto a more formal way as below.
written @
methods of
columnar o © e Cakculations 47— 2[;, =25
subtraction @ —_— ® o0 176-64 = G0 + 7
l g TN 176 — 20+ 4
g i
o 20+ 3
Colimn Use base 10 or Numicon to model
subtraction The calculation will be shown alongside the
(without model chosen to see the connection
exchanging)
Model Calculation




Column
Subtraction

(with
exchanging)

Begin with base 10 or Numicon. Move to pv
counters, modelling the exchange of a ten
into ten ones. Use the phrase ‘take and
make’ for exchange.

Column method (uzing beze 10 end having
to exchange)

o - - -

1) Start by partitioning 45

2) Exchange one ten for ten more
ones

3) Subtract the cnes, then the tens.

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

@|leoe | ® |u

©0 |00 0000 2:;

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

@ | o ] [
©0 |0e® |(eee® = ¢
00000
00000
©| e | ® ,
0 [e® |eeee® 234
Y L

4s
‘29 Tens | Ones

" ) Tae?
lo ARl <% 288
e 7 GL’ju

uJ oo
i¢ ¥+ &

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

Children should begin with the expanded form. Moving
onto a more foraml way as below (bottom picture).







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

@ |00 'Y Y I R
(oloo X {_- 88
0.0.000

Now | can take away eight tens and complete my subtraction

of oo |
® PO 0000 l"‘
( X ] i'“

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

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many left,
how much less is..difference, count on, strategy, partition, tens units

Subtraction- Year 4

Objective and Strategy Concrete

Pictorial

Subtract numbers with
up to 4 digits using the
formal written methods
appropriate of columnar
subtraction where

appropriate

Year 4 subtractraction
with up to 4 digits.

PV counters.

exchange- see Y3

Model process of exchange using
Numicon, base ten and then move to

Use the phrase ‘take and make’ for

The calculation will be shown alongside
the model chosen to see the connection

Model Calculation

Children to draw pv counters and show
their exchange—see Y3
The calculation will be shown alongside the
model chosen to see the connection

Model Calculation

This will lead to an understanding of subtracting

any number including decimals.




Children to be encourgaed to use

counters to represent numbers and

$2.7-279
take counters away to subtract.
Introduce decimal

subtraction through Ows @ Tews | Woaremm
context of money o0

COE
OIOIO)]
060006 l
0006

;

8

TF;

§ 3

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

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how
many left, how much less is..difference, count on, strategy, partition, tens units




Subtraction- Year 5/6

Objective and Strategy

Concrete

Pictorial

Abstract

Subtract with at least 4
digits, including money
and measures.

Subtract with
increasingly large and
more complex numbers
and decimal values (up
to 3 decimal place).

See Year 4

See Year 4

p

W w &mb{

e oy
|+ o
OlL0-8

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many
left, how much less is..difference, count on, strategy, partition, tens units




Multiplication



Objectives Pictorial Abstract
- Solve problems
i 1+l= T+7=
including doubling What is double 47?
@ g 242= 8+8=
' Q 343= [949=
: 4+h=  [10410=
44+ 4=8
* 5+5= 11+11=
Counting and other 6+6= 12412=

maths resources

0 gg for children to

i : ke 2 I

Qe vlt ol make 2 equa
groups.

Physical and real
life examples
that encourage
children to see
concept of
doubling as
adding two
equal groups.

Pictures and icons that encourage
children to see concept of doubling as
adding two equal groups.

Addition calculations to model
adding two equal groups.




Objective and
Strategy

Doubling

Counting in
multiples

Repeated
addition

Concrete

Use practical activities using manip-
ultives including cubes and Numicon
to demonstrate do@]lng

— ——0

oO—C -
/ O+0 = CI)‘
' M+m=

doudle 45 8
4x2=8 -+ =

Count in

ftiples supp by

objects in equal groups.

g N

Use different objects to add equal groups.

Draw pictures to show how to double numbers

1]

Double 4 is 8

I i It

P e T e e s
[\;’\Y/\-’\L\A D

° 5 0 " 0 0

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

Thers are 3 platien. Each phate I 2 Aar SHcunis 0N How many Baculs are Mere?
A

>y ~ = L A A
> N )

2004 2303 2 eoquais 6

. s s
/. \v/ \N/,\. 5+45+45=15

+ —t
T3 4 54708 53 0DURDMUS

Abstract
Partition a number and then |

double each part before
recombining it back together.

16
/7 \
10 6
I x2

20

x2

12

™ Count in multiples of a number aloud.

Write sequences with multiples of numbers.

2,4,6,8,10

5, 10, 15, 20, 25, 30

Nrite addition sentences to describe objects and pictures.

FIEE3

2+2+42+4242=10




Use pictorial including number lines to solve

------ ere are 3 sweets in one bag.

How many sweets are in 5 bags
altogether?

343434343
® L J ® ® -15
@ 2
® e ® e ® e
L a &
. - - - -
- - » -
4 ! -

Understanding
arrays

Vocabulary

Use objects laid out in arrays to find the
answers to 2 lots 5, 3 lots of 2 etc.

3x2=6
2%5=10

Groups of, lots of, times, array, altogether, multiply




Objective and
Strategy

Counting in
multiples
of 2,3, 4,
5,10

from 0

(repeated
addition)

Concrete

Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting. Use bar
models.

5+45+5+5+5+5+5+5=40

“

LA RN

Multiplication
is
commutative

Create arrays using counters and cu-
bes and

Numicon.

Pupils should understand that an array can
represent different equations and that, as

multiplication is commutative, the order of
the multiplication does not affect the answer.

Pictorial
- Number lines, counting sticks and bar

models should be used to show repre-
sentation of counting in multiples.

Lol Me,aM W, s
gb§9ﬁ7ifﬁf\@

- e . e s .
£ N N Vs N Y .

bl s o " b P 1) o

Use representations of arrays to show different
calculations and explore commutativity.

Abstract

|~ Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

0,2,4,6,8, 10
0,3,6,9,12,15
0,5, 10, 15, 20, 25, 30

433 =

(12=3x4
12=4x3

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

00000
00000
00000

5+5+5=15
3+3+3+3+3=15
5x3=15
3x5=15




Using the
Inverse

This should
be

taught
alongside
division, so
pupils
learn how

they
work
alongside

each other.

2x4=8
4x2=8
8+2=4
8+4=2
8=2x4
8mAx2
2=8+4
4=8+2
Show all 8 related fact family sentences.

NN
I
W/

Vocabulary

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative.




Multiplication- Year 3

Objective and Concrete Pictorial Abstract
Strategy
MH-'”;IJ!}:'.F-HQ Shorw the link with arrays 1o first introduce the grid method. Ch.l||dr.n can p.rrﬂ.nl tl‘:ir\:.nrlt wl;h Dlactd Start with l'l'll.llﬁpwllf'ls h]" one diﬂlt num-
two digit x v 3| growsario ORI ORI BT R T RPN bers and showing the clear addition
number by a They can draw the counters using colours to alongside the grid.
one digit ¢ show different amounts or just use the circles in TOx0
number the different columns to show their thinking as
Mo ar 10 using Base 10 10 mave towards 8 mone compact method. shown below. | i " 3 = g r+
Grid method " T U R
progressing to X|1 0] 8
the formal E— el ily ol 4
| I—— ] e
method. | —— | | n
| —— )
Sisis Children to add up each column to find the answer.
Move on to place value counters to show
Solving how we are finding groups of a number.
problems 2
including
missing
number Bar model are used to explore missing numbers
problems,
integer scaling 1
problems. 4x|:\-20
Add up each column, starting with the ones
making any exchanges needed.
The calculation will be shown alengside the
model chosen to see the connection
Model Calculation
Vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product, multiples of,

scale up




Objective and Concrete Pictorial Abstract

Strategy
Multiply two- 2 HTOxO
digit and
three-digit
numbers by a
one-digit
number using
formal written
layout

Children can represent their work with place
value counters in a way that they understand. | 3S x8§8 =¢63 5

They can draw the counters using colours to
show different amounts or just use the circles in ¥ l 1o 0] 3 0 l ﬂ
the different columns to show their thinking as 5|5 ool 5 o] 25|
shown below.

Children to add up each column to find the answer.

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

year 3 for 2 !
digits x 1 digit ® . e i

i Cacidatiam
i 4x126

Fill each row with 126,

®@ o ® Catatemecs

Multiplying
numbers by 1
digit (year 4
expectation)

Then you have your answer.

Clo)
e : £




Column This grid method may be used to show how this
multiplication | Children can continue to be supported by relates to a formal written method.
place value counters at the stage of multipli- | 124 % €
cation. This initially done where there is no X 100 20 4 ﬁ
regrouping. 321x2 =642 5 500 100 20 1 24
X 5
I - Itisim- 2.0 (s29)
portant at I 00 @9
'._'.' this stage 50 0 gers)
“ | thatthey T
1l s | always
“* | multiply
“w| theones
‘ 2| first.
I | {214 xS =
The corresponding long multiplication is mod- -
elled alongside Bar modelling and number lines can support | 2 4 5 -
is may lea
Model | Calculation learners when solving problems with multiplica- X 5 S con:lpact
. . . —_— T
tion alongside the formal written methods. | | G : 2 » .O_. hiethid:
Vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product, multiples of, scale

up, inverse, derive




Multiplication Year 5

Objective and Concrete Pictorial Abstract

Strategy
Multiply numbers | Children can continue te be supponted by
up to 4-digits by place value counters at the stage of multipli- x | 300 20 7 327
a OﬂE—dig'l_f cation. This inltially done where there is no 4 | 1200 BO 28 X &4

. regrouping. 321x 2 =842 —_—

number using the 28
format written FE
method, s | Itisim- 80
including long portant at 1200

A . -_- hi
multiplication for ‘ - thls st:ge 308
2-digit numbers that they

“ oo | always

Column = | moltely 327 Thi lead
multiplication for IS may lea

3 and 4 digits x 1
digit

.......... el the ones
“ =2 | finst

The corresponding long multiplication is mod-
elled alongside

to a compact
method.

Column
multiplication
(long
multiplication)

Manipulatives may still be used with the
corresponding long multiplication
modelled alongside

Model Calculation

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

24 x 1 6=3 9% &

oy O

|
|1
.

[ I = Y
o oo
Mo
£ o

24 x 6 on the first row.

24

s (6 x4 =24, carrying the

X
2 for the 20, then 6 x
T ]
= T

2)
L&ko

m 24 x 10 on the second

row. Show multiplying
by 10 by putting zero
in the units first.

| 23§
“ | &
O L (1234x8)
| Z G O nz23axi0)
Ta7hy

Vocabulary

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product,
multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed




Multiplication- Year 6

Objective and Concrete Pictorial Abstract

Strategy
Multiply Remind children that the single digit belongs
decimal up to in the units column. Line up the decimal
2 decimal points in the question and the answer,
place by a
single digit.

I 9

+

3.
X8
\2'?_' 52

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product,

vocabulary
multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed




Division



Objectives

Concrete

Pictorial

Abstract

Solve problems including
halving and sharing.

e Halving a whole,
halving a quantity
of objects.

e Sharinga
quantity of
objects.

‘“| l'|\

Children have the opportunity to physically
cut objects, food or shapes in half.

Counting and other
maths resources for
children to share into
two equal groups.

Use visual supports such as
halving mats and part part
whole, with the physical
objects and resources that
can be manipulated.

| Counting and other
maths resources for

"% | children to explore

& sharing between 3 or
more.

‘* Vw._ “l 0 = % l‘,r‘wv..
* |
y 2 0

Pictures and icons that encourage
children to see concept of halving in
relation to subitising, addition and
subtraction knowledge. i.e. Knowing 4 is
made of 2 groups of 2, so half of 4 is 2.

oo oo Gocio 9°%%e %, ®

Bar model with pictures or icons to
support understanding of finding 2 equal
parts of a number, to further understand
how two halves make a whole.

‘ ‘ pe ‘ Py \ Pictures for
\\l\ ae / children to
——
create and
visualise 3 or
more equal

? ? ? groups.




Objective and Concrete Pictorial
Strategy
Division as Children use pictures or shapes to share quantities.
sharing
(sharing @ @ @ @ Share 9 buns between three people.
objects into
groups) @ @ 9+3=3

1 have 10 cubes, can you share them
equally in 2 groups?

$$

8+2=4

Children use bar modelling to show and support
understanding.

12+4=3

Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array




Objective Concrete
and Strategy |
Division as Divide quantities into equal groups,
Use cubes, counters, objects or place value counters to aid
grouping e
96 +3=32
o %0 %
e %0 e
(0] (0] O
(9900 00ess senne senes snnne sevee seve
3 L ) w0 " x A w0
W W - §
R AR AR
w b ¢ w
Vocabulary

Pictorial

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

0 1t 23 45
t +—

3 3 3 3

10 11 12

i I 1
T T

6 7 8 9
| = )
L

Think of the bar as a whole. Split it into the number of groups you ant
dividing by and work out how many would be within each group.

20

2045
Sa?=20

28+7=4

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

share, share equally, one each, two each..., group, groups of , lots of , array, divide, divided by, divided into, division, grouping, number line, left, left over




Concrete [

and Strategy |
Division as Use cubes, counters, objects or place value
grouping counters to aid understanding.
24 divided Into groupsof 6 =4
96 +3=32
© © (@)
o9 ©9 ©9
© ® (@)
Division E
with
arrays

Link division to multiplication by creating an
array and thinking about the number sentenc-
es that can be created.

Eg15+3=5 5x3=15

15+5=3 3x5=15

Continue to use bar modelling to aid solving
division problems.

20
20+S5="2
Sx?=20

Draw an array and use lines to split the array
into groups to make multiplication and division
sentences

pictorial |

How many groups of 6 in
24?

24-6=4

-Fmd the inverse of muitiplication and division
sentences by creating eight linking number
sentences.

7x4=28
4x7=28
28:7=4
28+4=7
28=7x4
28=4x7
4=28+7

7=28+4

Abstract




Divide 2-
digit
numbers
bya1l-
digit
number
by
partitioni
ng into
tens and
ones
Using a pv
grid

' Eva uses a place value grid and part-whole model to solve 65+ 3

See part- whole model

Divide
numbers
that
involve
exchangin
g
between
the tens
and ones.
The
answers
do not
have
remainde
rs.

‘ Ron uses place value counters to divide 42 into three equal groups.
s He shares the tens first
}>Q and exchanges the
Q remaining ten for ones.

(o oo] [Qoo ‘ |@ oo] Thenhe shares
00|/| o0|| 00O

42+3=14

. Annig uses a similar method to divide 42 by 3 @

Children may use pictorial representation for the
pv counters, alongside the part-whole model

Children use their times-tables to partition the
number into multiples of the divisor.

9%+ 8
96+4
96+ 3
96+ 6

Compare the staterments using <, > or =




Division with
aremainder

Divide objects between groups and see how much is left over

14+3=

Moving on to:

& Use place value counters to work out 94 = 4
Did you need to exchange any tens for ones?
Is there a remainder?

o0 000

00

00

Vocabulary

~ Jump forward in equal jJumps on 2 number line

then see how many more you need to jump to
find a remainder.

O

Draw dots and group them to divide an amount
and clearly show a remainder.

OOOOL

Use bar models to show division with remain-
ders.

_Complete written divisions and show the re-

mainder using r.
29 + 8 = 3 REMAINDER 5
T 77 t
dvidond dvisor quoth e et

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, product




Division- Year 4

Objective and Concrete Pictorial Abstract
Strategy
Divide up to 963 ) Students can continue to use drawn diagrams with dots or circles to Begin with divisions that divide egually with no
3 digit N Tens Units help them divide numbers inte equal groups. remainder
numbers by 1 3 2 //' \
digit. 000 ee OO\/OOYOO
' [ee—o3 0Q/\OOAQ0 ] -t
Short 000 ee 4 )7 3)7 "y
Division Use place value counters to divide using the
bus stop method alongside
Encourage them to move towards counting in multiples to divide
Q00 ee g mare efficiently Children should be aware that a 0 is used to keep
place value, if the number is not divisible.
42+3= 0 q 3
Start with the biggest place value, we are 3 1
sharing 40 into three groups. We can put 1 B .-, |+ l}
ten in each group and we have 1 ten left over.
® o®
5 Move onto divisions with a remainder.
(=}
0] 8 6 r 2
3
We exchange this ten for ten anes and then
share the ones equally amang the groups. 514 3 2
=]
(=)
©
‘We look how much in 1 group so the answer
is14,
Vocabulary share, share equally, one each, twao each.., group, groups of, lots of, array, divide, divided by, divided into, divisien, grouping, number line, left, left over, product, division facts,

inverse, derive




Division- Year 5

Objective and Concrete Pictorial Abstract
Strategy
Divide utl . 9643 Tens Units
least 4 digit
numbers by 1 3 2 Students can continue to use drawn diagrams with dots or circles to
digit. oYoYo) ® e help them divide numbers into equal groups. 0 6 6 3 ~ 5
Interpret a OO0 ee // 8) 5 53 io '-(_‘1
remainders Qe e e O O O O O O
appmpriatefy Use place value counters to divide using the -
ﬁ]f the bus stop method alongside O O C} O O O
context oeee ee .
Encourage them to move towards counting in multiples to divide . : - P
Short more sifilently. Finally move into decimal places to divide the
Division 42430 total accurately.
Start with the biggest place value, we are
sharing 40 Into three groups. We can put 1 1 4
ten in each group and we have 1 ten left over. 16 21
® eoe
=)
(=)
(O]
‘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,
Vocabulary share, share equally, one each, two each.., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, product, division facts,

inverse, derive, formal written method,




Division-Year 6

Objective and Abstract
Strategy
Long Division Step 1 —a remainder in the ones
hto
041R1
4) 165

4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160)

4 goes into 16 four times
4 goes into 5 once, leaving a remainder of 1

thhto

0400R7
8) 3207

8 does not go into 3 of the thousands. So combine the 3 thousands with the 2 hundreds (3,200)

8 goes into 32 four times (3,200 + 8 = 400)

8 goes into 0 zero times (tens)

8 goes into 7 zero times, and leaves a remainder of 7
hto

061
4)247
b=,

3

When dividing the ones, 4 goes into 7 one time. Multiply 1 x 4 = 4 write that four under the 7, and subract Ths finds
us the remainder of 3

Check 4 x 61+ 3 =247

th hto
0402
4) 1608
-8

1

When dividing the ones, 4 goes into 9 two imes. Multiply 2 x 4 = 8 wnite that eight under the 9, and subract. This
finds us the remainder of 1

Check 4 x 402 + 1 = 1,609

Step 2 — a remainder in the tens




3. Drop down the next digit.

Two goes into 5 two times, or 5 tens
=2 =2 whole tens — but there is a
remainder!

To find it, multiply 2 x 2 = 4, write that
4 under the five, and subtract to find
the remainder of 1 ten

1. Divide. 2. Multiply & subtract.
to to to
2 2 29
2)58 2)58 2)58
-4 -4
1 18

Next, drop down the 8 of the ones
next to the leftover 1 ten. You
combine the remainder ten with 8
ones, and get 18

Divide 2 into 18. Place 9 into the
quotient

Multiply 9 x 2 = 18, write that 18
under the 18, and subtract

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
t o t o t o
29 29 29
2)58 2)58 2)58

-4 -4 -4

18 18 .5
=18 -18
0 0

The division is over since there are
no more digits in the dividend. The
quotient is 29

Step 3 — a remainder in any of the place values




1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
hto hto hto
1 1 18
2)278 2)278 2)218
=2 =21
0 07

Two goes into 2 one time, or 2
hundreds « 2 = 1 hundred

Mutltiply 1 x 2 = 2 write that 2 under
the two, and subtract to find the

Next, drop down the 7 of the tens
next to the zero

quotient

remainder of zero
Divide. Multiply & subtract. Drop down the next digit.
hto hto hte
13 13 13
2)278 2)278 2)278
=2 =2 =2
07 07 07
=6 - 6
1 18

Divide 2 into 7. Place 3 into the

Multiply 3 x 2 = §_write that 6 under
the 7, and subtract to find the
remainder of 1 ten

Next drop down the 8 of the ones
next to the 1 leftover ten

quotient

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
hto hto hto
138 139 139
2)278 2)278 2)278
=2 =2 =2
07 07 07
18 18 18
=18 =18
0 0

Divide 2 into 18. Place 9 into the

Multiply 8 x 2 = 18, write that 18
under the 13, and subtract to find the

remainder of zero

There are no more digits to drop
down. The quotient is 139

Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, product, division facts,
inverse, derive, formal written method.

Minimal Resources required to support the CPA approach (depending on year group):




10 frames (including egg boxes)

Straws/pipe cleaners ¢ Bead strings (to 20 and 100)

Rekenrek frames ¢ Base 10/Dienes (including magnetic to model on flip chart)
Place value grids

Double-sided counters

Part-part whole templates

Place value counters (KS2)

Multi-link cubes












