| e—

Synergy

CALCULATION POLICY

White Rase

MATHS M athsHUBS

This policy has been created by the Synergy Maths Leads and uses examples from
White Rose and Maths Hub with further material added.
It is a working document and will be revised and amended as necessary.
September 2023




RESOURCE

Numicon
O11T]23]4]|5 819110 Place
value
0 | o Eﬁ g counters

Bead string

Dominoes

Base ten _ _
Counters Cuisenaire rods


https://www.google.co.uk/url?sa=i&url=https%3A%2F%2Fwww.amazon.co.uk%2FLearning-Resources-Base-Blocks-Mini%2Fdp%2FB00IJC7VLC&psig=AOvVaw0MdilbbUUczFTO34OmZocr&ust=1577652146171000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJC0sLWa2eYCFQAAAAAdAAAAABAD
https://www.google.co.uk/url?sa=i&url=https%3A%2F%2Fwww.hope-education.co.uk%2Fproduct%2Fcurricular%2Fmathematics%2Fnumber-and-place-value%2F100-bead-strings-teacher%2Fhe1595344&psig=AOvVaw2lsczAe70_4AvmRAZ6bMCn&ust=1577652314398000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMDylImb2eYCFQAAAAAdAAAAABAD

Reception - Notes and Guidance

Key Language for Teachers ‘@@ ﬂ

Cardinal - The number that indicates how
many there are in a set.

Classification - The identification of an object
by specific attributes, such as colour, texture,
shape or size.

Conservation (of number) - The recognition
that the number stays the same if none have

been added or taken away.

Numeral - The written symbol for a number;
eg 3,21

Ordinal - A number denoting the position in a
sequence e.g. 15, 2™, 319, etc or page 1, page 2,
page 3...
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Partition - Separate a set into two or more
subsets e.g. Partition a set of socks into plain and
patterned.

Subitise -
without having to count how many there are.

Instantly recognise a small quantity,

Number - Number can be:

« acount of a collection of items e.g. three
boxes,

* ameasure eg. of length or weight, or

* alabel eg the number 17 bus

Quantity - The amount you have of something
e.g. a cup of flour, three boxes, half an hour.
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Reception - Notes and Guidance

The Counting Principles

Following research from Gelman and Gallistel in 1978, it is vital that teachers understand the five counting principles.
(Gelman, R. & Gallistel, C. (1978) The Child's Understanding of Number. Cambridge, MA. Harvard University Press.)

| ™\
The one-one principle. This involves children assigning one number name to

each object that is being counted. Children need to ensure that they count
each object only once ensuring they have counted every object.

Children will sometimes count objects more than once or miss an object out that needs to be
counted. Encourage children to line up objects and touch each one as they count saying one
number name per object. This will also help to avoid children counting more quickly than they
touch the objects which again shows they have not grasped one-one correspondence.

1 2 3 4 5
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The Counting Principles
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The stable-order principle. Children understand when counting, the numbers
have to be said in a certain order.

Children need to know all the number names for the amount in the group they are counting.
Teachers can therefore encourage children to count aloud to larger numbers without expecting
them to count that number of objects immediately.

The cardinal principle. Children understand that the number name assigned to
the final object in a group is the total number of objects in that group.

In order to grasp this principle, children need to understand the one-one and stable-order
principle. From a larger group, children select a given number and count them out. When asked
‘how many?’, children should be able to recall the final number they said. Children who have not
grasped this principle will recount the whole group again.

White Rose Maths
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The abstraction principle. This involves children understanding that anything
can be counted including things that cannot be touched including sounds and
movements e.g. jumps.

When starting to count, many children rely on touching the objects in order to count accurately.
Teachers can encourage abstraction on a daily basis by counting claps or clicks. They can also
count imaginary objects in their head to encourage counting on, this involves the children
visualising objects.

S

The order-irrelevance principle. This involves children understanding that the order
we count a group of objects is irrelevant. There will still be the same number.

Encourage children to count objects, left to right, right to left, top to bottom and bottom to top.
Once children have counted a group, move the objects and ask children how many there are, if
they count them all again they have not fully grasped this principle.

White Rose Maths



Early Years Foundation Stage
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i Count objects, actions and sounds

Develop the key skills of counting objects including saying the numberdenand
matching one humber name to each item.

Say how many there are after countigf 2 NJ SEIl YLJX ST & Xc ZctahBlp y
children appreciate that the last number of tikeunt indicates the total number of the
group. This is the cardinal counting principle.

{le K2¢g YIye GKSNB YA3IKG 0S 0ST2NB &2dz
I NB Fo2dzi yo {KIFIff ¢S O2dzyd (2 aSSK¢e

[ 2dzy G 2dzi I aYlFftSNI ydzYoSNI TNRY I fvielNd $
stop shows that children understand the cardinal principle.

Build counting into everyday routines such as counting out pieces of fruit.

Sing counting songs, number rhymes and read stories that ingolwating.

Play games which involve counting.

U Subitise

Show small quantities in familiar patterns (for example, dice) and random arrangement
Play games which involve quickly revealing and hiding numbers of objects.

Put objects into five frames and then ten frames to begin to familiarise children with the
tens structure of the number system. Prompt children to subitise first when enumerating
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Early Years Foundation Stage

U Link the number symbol (numeral) with its cardinal number value

A Display numerals in order alongside dot quantities or tens frame arrangements.

A Play card games such as snap or matching pairs with cards where some have
numerals, and some have dot arrangements.

A Discuss the different ways children might record quantities (for example, scores in
games), such as tallies, dots and using numeral cards.

i Count beyond ten

A Count verbally beyond 20, pausing at each multiple of 10 to draw out the structure
instance when playing hide and seek, or to time children getting ready.

A Provide images such as number tracks, calendars and hundred squares indoors a|
out, including painted on the ground, so children become familiar with-tigit
numbers and can start to spot patterns within them.

i Compare numbers

A Provide collections to compare, starting with a very different numbethirfgs.

A Include more small things and fewer large things, spread themamat bunch them
up, to draw attention to the number not the size of things or the space they take up
Include groups where the number of iterissthe same.

A 50A O1I AAAOI AOUg Oi T OA OEAT&8h O1I AGO OF
children to use these words as well.

A $EOOOEAOOA EOAI O AOGAT 1 UR A& O A gnumberiof g
pieces of fruit to each child. Make deliberate mistakes to provoke discussion.

A Tell a story about a character distributing snacks unfairly and invite children to mal
sure everyone has the same.

Q0000 8| 7|80 n]2|3]u|s]w]7]8]10]20
OP]3]4]s]|e]|7]|8]9]w0]n]|2]15]a]15]w]r]8]10]20]

Provide a set of towers to 20 with one tower missing.
Ask the children to order the towers to
identify which one is missing.
Can they make the missing
tower? o llll
ei""'
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numbers
Make predictions about what the outcome will be in stories, rhymes and songs if one is
added, or if one is taken away.
001 OEAA OOOAEOAAC
number plus one.
Explore the composition of number to 10
Focus on composition of 2, 3, 4 and 5 before moving onto larger numbers.
Provide a range of visual models of numbers: for example, six as double three on dice, g

fingers on one hand and one more, or as four and two with ten frame images.
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Plan games which involve partitioning and recombining sets. For example, throw 5 bean

(T x TATU ¢i ET AT A E
Automatically recall number bonds for numbers @ 5 and some to 1

Have a sustained focus on each number to and within 5.

Help children to learn number bonds through lots of hatmtsexperiences of partitioning ang

combining numbers in different contexts, and seeing subitising patterns.

Play hiding games with a number of objects in a box, under aoickhi A OAT Oh

ET OEA OAT O AT A Q AAT A 10668 ) xi1TAAO EI

3pI 6 AT A OOA 1Pl OOOT EOEAO &£ O AEEI AOAI1

Al EPAT AOAOG8 (1T x TATU 11T0A AT xA 1T AAAeod

Place objects into a five frame and talk about how many spaces are filled and unfilled.

Use stories and number songs which count on and back
to introduce the one more and one less patterns.
Represent the patterns using bricks or cubes to support

38

Use first, then, now to tell simple maths stories to

the understanding that each number is one
more/less than the number before. 7

practise adding more in real life contexts.

First there were 2 people on the bus.

Then 2 more people got on the bus.

Now there are 4 people on the bus.

@@®O0O[s|6|7]8]9]10]

Number of the day is 3

Oneless | Thesameas | One more
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Early Years Foundation Stage

U Select, rotate and manipulate shapes to develop spatial reasoning skills.

A Provide highguality pattern and building set#cluding pattern blocks, tangrams, building block
and magnetic construction tiles, as well as founaterials.

A Challenge children to copy increasingly complex 2D pictures and patterns with these 3D
NE&2dz2NOS&ad>X IFdzARSR o0& (y26fSR3IS 2F SIENYAY
Gal@o6S GG2Y2NNRg az2yYS2yS gAff odaAtR | adl A

A Teach children to solve a range of jigsaws of increasing challenge.

i Compose and decompose shapes so that children recognise a shape can have other shapes
within it, just as numbers can.

A Investigate how shapes can be combined to make new shapes: for example, two triangles ¢
put together to make a square. Encourage children to predict what shapes they will make wik
paper is folded. Wonder aloud how many ways there are to make a hexaigo pattern blocks. \)** J** **

A Find 2D shapes within 3D shapes, including through printing or shadow play. - O :

i Continue, copy and create repeating patterns.
A Make patterns with varying rules (including AB, ABB and ABBC) and objects and invite child

continue the pattern.
A Make a deliberate mistake and discuss how to fix it D D ‘:"\ }

Ui Compare length, weight and capacity.

A a2RSf O2YLI NI GAGS fFy3dzad 3S dzaAy3d WIHKFIYyQ I
SEFYLX SY da¢KAA Ad KSIGASNI GKIy GKIGog
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N /




E—



~

Skill: Add 1-digit numbers within 10

Year 1
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When adding
numbers to 10,
children can explore
both aggregation and
augmentation.

The part-whole
model, discrete and
continuous bar
model, number
shapes and ten frame
support aggregation.

The combination bar
model, ten frame,
bead string and
number track all
support
augmentation.
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Skill: Add 1 and 2-digit numbers to 20

Year 12
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When adding one-
digit numbers that
cross 10, it is
important to highlight
the importance of ten
ones equalling one
ten. In Year 1, this is
only done just by
counting on. From
Year 2, use different
manipulatives can be
used to represent this
exchange alongside
number lines to
support children in
understanding how to
partition their jumps.
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Skill: Add three 1-digit numbers

Year2

¥ &5
D&

[7+ 6+ 3= 16}

O/00e@) giooi

00 @@/000] 7+6+3=16
o000 [CIoI0Io

5 o N/
oo0 10
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When adding three 1-
digit numbers,
children should be
encouraged to look
for number bonds to
10 or doubles to add
the numbers more
efficiently.

This supports
children in their
understanding of
commutativity.

Manipulatives that
highlight number
bonds to 10 are
effective when adding

three 1-digit numbers. /




Skill: Add 1-digit and 2-digit numbers to 100

Year2/3

| | |
@ | | | | | | | |
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When adding single
digits to a two-digit
number, children
should be
encouraged to count
on from the larger
number.

They should also
apply their knowledge
of number bonds to
add more efficiently
eg.8+ 5= 135038
+ 5= 43.

Hundred squares and
straws can support
children to find the

number bond to 10. /




~

Skill: Add two 2-digit numbers to 100

Year2/3
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Children can use a
blank number line
and other
representations to
count on to find the
total. Encourage them
to jump to multiples
of 10 to become

more efficient.

From Year 3,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.
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Skill: Add numbers with up to 3 digits

Year3

\J

265

164

265

164

[ 265 + 164 = 429 }

Hundreds Tens Ones 2 6 5
LTI e
_ BT
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Hundreds Tens Ones

00 0000 0000
oo |©
O00) | 0000

Base 10 and place
value counters are
the most effective
manipulatives when
adding numbers with
up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.
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Skill: Add numbers with up to 4 digits

Year4

?

)

2138

1,378

2138

1,378

1378
+2148

3526

L

1,378 + 2,148 = 3,526 J

1%

Thousands | Hundreds Tens Ones Thousands | Hundreds Ones
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Base 10 and place
value counters are
the most effective
manipulatives when
adding numbers with
up to 4 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.

\J
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Skill: Add numbers with more than 4 digits

Year5/6

?

i
‘ 104,328 61,731
104,328
@ 61,731
[ 104,328 + 61,731 = 166,059 }
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wmmm“m o 10| 4| 3
@ 00 + 6 | 17
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Place value counters
or plain counters on a
place value grid are
the most effective
concrete resources
when adding
numbers with more
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
the column method
to add larger
numbers efficiently.
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Skill: Add with up to 3 decimal places

Year5/6

?
: 365
3.65 2.41 + 2.41
3.65 606
241 ’ +

3.65+ 2.41= 6.06 |

‘ Tenths

Hundredths

000 [PCE
olole
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Place value counters
and plain counters on
a place value grid are
the most effective
manipulatives when
adding decimals with
1, 2 and then 3
decimal places.

Ensure children have
experience of adding
decimals with a
variety of decimal
places. This includes
putting this into
context when adding
money and other
measures.
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Skill: Subtract 1-digit numbers within 10

Yearl

Ol@
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10

Part-whole models,
bar models, ten
frames and number
shapes support
partitioning.

Ten frames, number
tracks, single bar
models and bead
strings support
reduction.

Cubes and bar
models with two bars
can support finding
the difference.

19




Skill: Subtract 1 and 2-digit numbers to 20 Yearl/2

In Year 1, subtracting
one-digit numbers
that cross 10, is done
by counting back,
W 12417 using objects, number
NNy VY tracks and number
JOEIBdE dt I 0 lines. From Year 2,
children should be
encouraged to find
the number bond to
10 when partitioning
the subtracted
112]3|4|5|6]7 9 |10 1 [12|13 (@[ 15]6|17|18]19 20 number. Ten frames,

6=8 number shapes and
N -2 -4 Y ' number lines are
i Y )\ : : : oos 6=8 particularly useful for
T AN

0)(@)(@) ®
ciitititisenusnsuvere QOO0 | [SSSe this.
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Skill: Subtract 1 and 2-digit numbers to 100

Year2/3

+2 + 30 +5

(N~ N N

28 30 65

O
60
65-28=37

D |14 &

65 |2

ARy

? 28
65 28=37
.| B 500 00000
S -28 |z

Children can also use
a blank number line
to count back to find
the difference.
Encourage them to
jump to multiples of
10 to become more
efficient.

From Year 3,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.




~

Skill: Subtract numbers with up to 3 digits

Year3

435

273
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[435 273 = 162 J
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Base 10 and place
value counters are
the most effective
manipulative when
subtracting numbers
with up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.

19




~

Skill: Subtract numbers with up to 4 digits Yeard

Base 10 and place
31 value counters are
%357 the most effective

— 2735 manipulatives when

- subtracting numbers
@ ’ 1622 with up to 4 digits.

Ensure children write
out their calculation

[ 4,357 2,735= 1,622 } alongside any
concrete resources so

they can see the links

Thousands | Hundreds Tens Ones to the written column
Sl el -1-1- / DD 88%@ method.
L@Q@ﬁ _
SOD Plain counters on a
@ place value grid can
also be used to

support learning. /




