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Introduction

‘Mathematics is a creative and highly interconnected discipline that has been developed over centuries providing the solution to some
of history’s most intriguing problems. It is essential to everyday life, critical to science, technology and engineering and necessary for
financial literacy and most forms of employment. A high-quality mathematical education therefore provides a foundation for
understanding the world, the ability to reason mathematically, an appreciation of the power and beauty of mathematics, and a sense

of enjoyment and curiosity about the subject.” (DfE 2013)

As can be seen from the above introduction, mathematics pervades all aspects of our lives and helps us to make sense of our world. With this in mind, this policy promotes
the basic and wider understanding of mathematics and hopes to instil an enjoyment in the subject by supporting children to engage with it and build upon their own
understanding and promote further learning.

At Haselworth Primary School we believe that children should be introduced to the processes of calculation through a range of practical, pictorial, oral and mental activities
that are interlinked and build sequentially upon each other across a learning journey. As children begin to understand the underlying mathematical concepts they are being
taught, they will develop a range of mathematical vocabulary, a range of models and images that will support and evidence their thinking and a range of formal calculation
methods.

Children will also learn how to use particular methods and / or models when required and learn to interpret and use the required signs and symbols. Choosing the appropriate
and / or most efficient strategy when calculating and recording in mathematics will be discussed daily by the children and their teachers during our maths morning meetings
to allow opportunity for mathematical discussion and for vocabulary to be used appropriately.

Written methods are taught alongside mental methods and our aim at Haselworth is that children use mental methods when appropriate but for calculations that they
cannot do in their heads, they use an efficient written method accurately and with confidence. It is important children secure a range of mental methods of calculation and
at least one efficient written method of calculation for addition, subtraction, multiplication and division which they know they can rely on when mental methods are not
appropriate.

This document identifies progression in calculation strategies rather than specifying which method should be taught in a particular year group to allow teachers to select

which models, images and methods will support their class most effectively and children will only be moved on when they have shown they are secure.

By the end of Year 6, children at Haselworth should be able to choose the most appropriate approach to solve a calculation or problem: making a reasoned choice between
using jottings, an efficient written method or a mental method and be able to discuss their choices using appropriate mathematical language.

This policy contains procedures that will be taught within our school alongside a range of practical resources that will be used. It has been written to ensure consistency and
progression throughout the school and reflects our Haselworth way of learning.



Delivering a mastery approach at Haselworth.

True mastery aims to develop all children’s mathematical understanding at the same pace. As much as possible, children should be accessing the same learning.
Differentiation should primarily be through support, scaffolding, deepening and questioning, not always through task.

Consistency in language is essential for pupils to understand the concepts presented in mathematics. If other, ‘child-friendly’ terminology is used, this must be alongside the
current terminology recommended by maths specialists. Modelling the use of this language consistently will support children with their progression in mathematics
throughout their time at Haselworth and their mathematical journey beyond.

Evidence repeatedly shows that teaching and working in a mixed ability setting where appropriate. increases less confident pupils’ perception of mathematical capability
which impacts positively upon outcomes. While not a school policy, we endeavour at Haselworth to use a range of teaching strategies which focus on inclusion of different
abilities before implementing ability groups. This can present a challenge when planning and teaching learning journeys in ensuring that the least and /or most confident
mathematicians are being supported and / or extended and in order to support this, we plan, where appropriate, using the variation model including extension tasks to
deepen understanding and a range of concrete resources, images, models, sentence stems and adult support to help those who find things trickier.

The concrete, pictorial, abstract (CPA) approach should not be confused as differentiation for lower, middle, higher attaining children. CPA is an approach to be used with
the whole class and teachers should promote each area as equally valid mathematically. Manipulatives in particular must not be presented as a resource to support the less
confident or lower attaining pupils rather than expectation for all in order to support or evidence their thinking.

Used well, manipulatives can enable pupils to enquire Children aged seven to ten years old work in Real things and structured images enables children

mathematically themselves- becoming independent primarily concrete ways and that the abstract to understand the abstract. The concrete and the

learners and thinkers. They can also provide a notions of mathematics may only be accessible to images are a means for children to understand the
them through embodiment in practical resources. symbolic so it's important to move between all

common language with which to communicate
Jean Piaget (1951) modes to allow children to make connections.

Morgan, D. (2016)

cognitive models for abstract ideas.
Drury, H. (2015)




Addition

Starting at the
bigger number
and counting
on

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

on in ones or in one jJump to find the answer.

Objective and Concrete Pictorial Abstract
Strateqgies
Year 1 & %,% %
= /pun- 4 + 3 = ?
Combining two - WN
parts to Imake Use cubes to add part % e petires 10=6+4
a whole: part- two numbers add two numbers
whole model together as a together as a .
gouporinabar | @@ GGG group or in a bar. .
o o Use the part-part
P whaole diagram as
shown above to
) mowve inte the
$ absfract.
0= I1-1.
Year 1 12 +5=17 5+12=17

Place the larger number in
your head and count on the




smaller number 1 by 1 to
find the answer.

Anything that can be
moved 1 by 1 such as
counters and cubes.

10

smaller number to find your
answer.

Year 1 E—— 1 .
— lse pictures or a
w—
Regrouping to 5 4o — number to make 10.
make 10. G+b=11 Numicon
Tens frame Mumber track — to be used before number lines as seen
below.
Start with the
bigger number This is an example of a pictonal representation which
and use the could be used.
smaller number to
make 10. 9+5 =E
d
.-""‘.-f- "\.
O 1 2 3 4 5 8 T B (9000 11 12 13 (14) 15 16 17 18 19 20
4+T+6=17
Year 2 s . £ss .

Adding three
single digits

Put 4 and & together to make 10. Add
on 7.

e eeeew

P —
Mumicon

Following on from making 10, make 10
with 2 of the digits (if possible) then add
on the third digit.
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If | am at seven, how many

number line. Regroup | more do | need to make 10.
or partition the smaller | How many more do | add on

now?

Add together three groups of objects (top). Draw
a picture to recombine the groups to make 10.

447 +6)= [10+7]
10
. fi7

Combine the two numbers
that make 10 and then add
on the remainder.




Year 2 24 +15= After practically using the base 10 blocks and place value
e —— | Add together the ones first then add the counters, children can draw the counters to help them to
' tens. Use the Base 10 blocks first before solve additions. : Calculations
moving onto place value counters.
Column . % 21+42=
e | 000 o0 |
regrouping =" o | e | L 21
e e | | o0 |00®
COGe 0000 . :
- Focus on dienes | g 4_2_
0 (00000 ; i :
Limit use of PV | Prawing Dreoes
counters until mid / late Year 3
Year 3-6 Make both numbers on a place value Children can draw a pictoral representation of the
P p— grid. columns and place value counters to further support their | Expanded form to develop
learning and understanding. reasoning skills, especially
Column ® | ® ® 146 rvhen using b;ncrelasmgly
' . arger numbers. Important
methOd'_' ® |0o0e |eeee  *527 PP :. o9 oo to use in Year 3 to gain
regrouping o6 .: @ o0 understanding and
ooelee |eeee i | Ll
Y3-upto3dgts. | ©© e 80 (o0 (0 (29 Start by partitioning the
*e |ee e numbers before moving on
: @ u Vi
Y4 — up to 4 digits. | Add up the units and exchange 10 ones @ | to clearly show the
for one 10. 7 1 5 1 exchange below the
Y5 — more than 4 addition.
digits. ©| © | ® 148 @ o This is expanded form:
20 | 527 -
Y6 — Decimals with 0 0008 1B0e Place Value Counters. 20 + 5
different amounts of | eeelee Can also be done using Dienes. Drawing Dienes in 40 + 8
numbers after the 88° & Y384, 60 + 13 =73
decimal point.
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.

A3 children move on to decimals,
money and decimal place value
counters can be used to support
learning.
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As the children mowve on,
introduce decimals with the
same number of decimal
places and different. Money
can be used here.

72.8
4+ 54 6
127.4
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£ 2 3 5 0
£ 7 5 5
£ 3 1 1 4
1 1 1
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Subtraction

Counting back

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

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

2 10 11 12 13 14 15

- Use number track first before number line.

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

(Needs to consistently be delivered across LKS2 as well)

<10 <10

-l el -l
338 30 37 1 37

This can progress all the way to counting back using two
2 digit numbers.

Objective and Concrete Pictorial Abstract
Strategies

Year 1 Cross out drawn objects to show what has been taken 18 -3= 15
R Use physical objects, counters, cubes | away.

etc to show how objects can be taken
Taking away | away. LA A xR 8=2=6
s Q@0 ® - 22 E 5%

O 4-2=2 (T, A

',.L,'P .", NL N - Nt /‘
: : ~— 15-3 =12

Year 1&2 + Make the larger number in your Count back on a number line or number track Put 13 in your head, count
T back 4. What number are

you at? Use your fingers to
help.




k
If 10 is the whole and & is one of the
parts. What is the other part?

10-6 =

Cuisenaire to represent fact families.

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

Compare amounts and objects to find
Year 152 the difference. - Count on to
— find the
Find the e difference.
\ U bes t : = )
difference S oo | (e e
make bars to (Use concrete resources to understand why first).
difference Comparizon Bar Models
e Use basic bar | Draw bars to . :
3 Lizay is 1.3 yoars ald. Her sister is 32 yaars od.
TEDdEI’[S 'l:rl_rlﬂ::'l Phrgd[ﬁ Find the ;.-h'erenlce i ::lger-cbefwe-;n them.
- items to fin erence
[
'|’ s the difference | between 2 s e,
e =' numbers. | —
|
- Numicon — place numicon on ' :
top to visually see the difference ak
Year 1&2 Link to addition- use | Use a pictonial representation of objects to show the part
— — the part whole model | part whole model.
& | to help explain the
Part-Part |ii 4 inverse between b-2=
addition and
Whole Model N subiraction.

LA A

seel @

Move to using numbers
within the part whole model.




Year 2 = — Use Base 10 : Draw the Base
— to make the | OOOOOOOOM | . P el () or place =
lll bigger [Fessssnnssll ) ¥ 9 value counters 47-1h= 23
Column number then | B -2 alongside the Go T
metho ! | | | || smaller R calculation to R ]
without , I / , number help to show : —
regrouping away. working.
©|o | — _ This will lead to a clear
Show how e @ @O8EW [ ss- - Usein UKS2 | written column subtraction.
Eﬁﬂ-. Egrrit;::[;n 8. n ;T.fards end of % (.;;.
subtract. e e
Again make _| j_
the larger "
number first. 2’ O
Year 3-6 Use Base 10 to start with before moving Expanded subtraction
—— on to place value counters. Start with Draw the counters onto | (below) to be done in ¥3.
one exchange before moving onto a place value grid and | Then use expanded and
Column subtractions with 2 exchanges. show what you have compact (second picture)
- taken away by crossing | method side by side.
method with Make the larger number with the place the counters out as well "
regrou ping value counters as clearly showing the d6=25.4-582

¥3 — up to 3 digits
¥4 — up to 4 digits
Y5 — more than 4
digits.

- Decimals
Y6 — decimals with
various amounts of
decimal places.

exchanges you make.
Calrulationy 3

© | 0| ®

©0 [00C [eeee =

823
When confident, children can

find their own way to record the

Start with the | tak 8
2 ories, fan | ale away exchange/regrouping.

from 4 easily? | need to exchange one

of my tens for ten ones. .
Just writing the numbers as

shown here shows that the child
understands the method and
knows when to exchange/regroup.
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.
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Children can start their
formal written method by
partitioning the number into
clear place value columns.




® | @ . ¢ Calcslations
e [e® |[ee0® | ¢
o000 =
00000
Now | can subtract my ones.
® | @ ® :
G |66 000 Zi
o0 -8

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

@ @ . %fmwmm

@ |©e oe®® @
OO0 @ | 288
I

Now | can take away eight tens and
complete my subtraction

© o | ® -
© oo |eee® | '?fg
0.0 -
oo =
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.

Also use dienes in Y3 & Y4

F2B-5874146

" v =
‘, 2 8
5 7 2
T 4 6

Moving forward the children
use a more compact

method.
This will lead to an
understanding of
subtracting any number
including decimals.
5 12 1
A 5 o 0
- 2 6 5
2 3 6 3

Y5 — same number of
decimal places.

Y6 — wth different numbers
of decimals places.




Multiplication

Count in multiples supported by
concrete objects in equal groups.

- Numicon
- Cuisenaire in Y2+

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

Objective and Concrete Pictorial Abstract
Strategies
Year 1&2 Use practical activities to show how to
—— double a number. Draw pictures to show how to double a number. 16
Doubling / . /7 \
Double 4 is 8 10 6
x2 x2
88 pEm ol
double 4is 8 . Partition a number and then
R . double each part before
recombining it back
- numicon Children can draw pictures with numicon or use photos fogether.
of numicon as a visual representation
+ Count in multiples of a
M G e number aloud.
e, SV Q)W, W Wig, 8 y .
Counting in Y N7 S N7 S W Write sequences with
muli pl es multiples of numbers.
TR T R HE T 2,4,6,8,10

5,10, 15,20, 25, 30




Year2 & 3

There are 3 plates. Each plale has 2 star biscuits on. How many bicuils are there?

Write addition sentences to

(some Y4) describe objects and
pictures.
Repeated 2 add 2 add 2 equals 6
addition &” g
Use different . 2 . gy - gy Ny 4
objects to add TN HTTNG | S BBl 2+42+2+2+2410
equal groups. t;‘ : ; 3. 4 ~5 : '7 .a 'o ‘::J ;x 1‘2 :.3 I.A |:
Year2 & 3 Create arrays using counters/ cubes to | Draw arrays in different rotations Use an array to write
show multiplication sentences. to find commutative multiplication sentences and
multiplication sentences. 0000 +<1-¢ reinforce repeated addition.
(reinforce in y4) o000
I1~4-8
- g 1-¢- 00000
showin 22 g gt
9 0o 00000
commutative & RERL i AR
multiplication @ _ il
'- Link arrays to area of rectangles. 3 + 3 +3+3+3 =15
l! 5x3=15
3x5=15
Year 3+ 13x4 Children can represent the work they have done with Start with multiplying by
P — Show the link with arrays to first place value counters in a way that they understand. one digit numbers and
introduce the grid method with counters showing the clear addition
Grid Method They can draw the counters, using colours to show alongside the gnid.

x

4 rows of

<

10

".... I.
S oo

different amounts or just use circles in the different
columns to show their thinking as shown below.




Move on to using Base 10 to move
fowards a more compact method
(almost repeated addition).

X T

4 rows of 13

Use base 10 —then, once secure, 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.
H T U

= C)

] Laularers

4wz

Fill each row with 126.

e =

. I il diiatian

Add up each
ones making

@ @

S e
= [l=xe

ﬁ I o
i
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column, starting with the
any exchanges needed.

Then you have your answer.

i

 :

-

Also construct with PV counters before trying this.

x 30 5
7 210 35

210 + 35 = L5

Moving forward, multiply by

a 2 digit number showing
the different rows within the
gnd method.
18x13
10 . 8

10 100 80

3 30 24

X 1000 300 a0 2

10 10000 3000 | 400 | 20

8 8OO0 m|nn|u

Onece secure, move into
column multiplication.




Year4.5.6

Column
multiplication

Year 4 — two and
three digit x 1 digit

Year 5 —four
numbers x 1 or 2 digit
number

Year 6 -4 digits x 2
digits

Children can continue to be supported
by place value counters at the stage of
multiplication.

Using place value counters and dienes
(see grid method above for how to
support understanding). Children must
know the grid method first and use this
as the concrete method before moving
on.

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.

Bar modelling can use cuisenaire.

Bar modelling and number lines can support leamers
when solving problems with multiplication alongside the
formal written methods.

(Children need to understand multiplication as repeated
addition to use bar modelling for problem solving).

Y5 &6 - Start with long

multiplication, reminding the
children about lining up their
numbers clearly in columns.

If it helps, children can write
out what they are solving
32 next to
x 24 their
8 (4x2) answer.
120 (4 x 30)
40 (20x2)
600 (20 x 30)
768

~
o o - - .- " -~
o

This moves to the more
compact method.

S 1

1342
x 18
13420
10736
24156




Division - In Y1 teach sharing and grouping alongside each other.

Objective and Concrete Pictonal Abstract
Strategies
Year 1 An understanding of what division is. Children use pictures or shapes to share quantities. Share 9 buns between three
— ple.
Sharing L A | have 10 cubes, % % %% 90=3=3
. . e 2 can you share
objectsinto | W' | fonoinin
groups groups? % % ‘% %
10 = 2 as sharing 10
@ @ st
M Divide guantities into equal groups. Use a number line to show jumps in groups. The number [ 28 +7=4
Use cubes, counters, objects or place | of jumps equals the number of groups.
Division as value counters to aid understanding. Divide 28 into 7 groups.
- 0o 1 2 3 4 5 6 7 8 9% 10 11 12 | Howmany are in each

grouping | I - group?

10 + 2 as grouping

(Developed over
time as children
progress up the
school. Do this
approach through
times tables to
develop an
understanding in

y1).

vy
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BE6+«3=232
© © O

o Se
o® 5
o® o®

Think of the bar as a whole. Split it into the number of

groups you are dividing by and work out how many would

be within each group.

20+93=1
Sx?=20

Find the inverse of

Year2.3& 4
. Link division 2y multiplication and division
to . @ 9 sentences by creating four
Division within multiplication linking number sentences.
by creating ‘
arrays an array and Tx4=28
thinking 4x7=28
about the 28=T=4
number sentences that can be created. 28=4=7 v
Eg15+3=5 &tx3=15 Draw an array and use lines to split the array into groups | “Fact Families™
15+5=3 3x5=15 to make multiplication and division sentences.
Also use multiplication tnangles
Year3 & 4 14+3= Jump forward in equal jJumps on a number line then see | Complete written divisions
Divide objects between how many more you need to jump to find a remainder. an_d show the remainder
o . groups and see how much is using r.
Division with a | ieft over
remainder 29+ § = 3 REMAINDER §
T 1 1 1

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

divdond dimsor gquchiant




This is ‘sharing’ model. Useful to see
the relationship.

Use arrays (as above) to support. It
becomes obvious where the 2 spare
are.

0000L

This is the ‘shanng’ model.

It is important children use both grouping and shanng
models so they can see both ways. But, overall use
arrays to show the remainder visually when the concrete
is still needed.

Year 3 — 6

Y3 — Up to 2 digits
by 1 digit

Y4 — Up to 3 digits
by 1 digit

Y5 — Up to 4 digits
by 1 digit (interpret
remainders
appropriately for
context)

Y6 — as above

Short division

96 = 3
Tens Units
3 2
OFONORE N |
3 D2 0
e ee

Use place value counters to divide
using the bus stop method alongside
42+ 3=

ololole) @i Cakibariany

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.

Students can continue to use drawn diagrams with dots
or circles to help them divide numbers into equal groups.

Only for SEN children.
/ O O O O (:}\ Mot practical for higher
numbers. As soon as
O O O O O O understood, move onto

abstract.

Encourage them to move towards counting in multiples to
divide more efficiently.

Can draw P.V. counters here if need the pictonal step.

Begin with divisions that
divide equally with no
remainder.

2 1 8
3
4‘3?2

Move onto divisions with a
remainder.

8

N Y

5|43
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We exchange this ten for ten ones and
then share the ones equally among the

groups.

11:3

To get the answer, we look at how
much is in 1 group so the answer is 14.

Finally move into decimal

places to divide the total
accurately.
1 4
18 2
3 5/5 1 1




