Calculation policy: Addition

Key language: sum, total, parts and wholes, plus, add, altogether, more, ‘is equal to’ ‘is the same as’.

Concrete

Pictorial

Abstract

Combiningtwo partstomakeawhole
Children use a variety of
mathematical/ natural

‘ ‘ 9 ‘ and everyday materials
‘ e e to represent 2 groups/

amounts, then
physically move them
together to make 1 total
amount and count them

oee““ altogether.

Children to represent the cubes using dots or crosses. They
could put each parton a part whole model too.

We are
counting
the total
amount
of two
groups

4+3=7
Fourisapart, 3isapartand the whole
is seven.

Understand that + means
counting on/ forwards

‘ ‘ Children need to understand

that the numbers in addition
can be in any order. E.g. 3 + 4 will give the
same total as 4 + 3. It is a switcher. We
always start with the biggest number.
Children ‘bank’ the largest number in their
heads and use fingers to count on.

Counting onusing numberlines using cubesor Numicon.

Abarmodelwhichencouragesthe childrentocounton,
rather than countall.

Theabstractnumberline:
What is 2 more than 47
What is the sum of 2
and 4? Whatis the total
of4and 2?74 +2
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Regroupingto make 10; usingtenframesand

counters/cubes orusing Numicon.
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Children to draw the ten frame and counters/cubes.
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Children to develop an understanding
of equality e.g.

o+o=11
6+5=5+1
6+5=0+4

6+5
o0o[00 [O/0[0[09]
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TO +Ousingbase 10. Continue to develop understanding
of partitioning and place value.
41+8

Children to represent the base 10 e.g. lines for tens and
dot/crosses forones.
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148=9
40 +9 = 49
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TO + TO using base 10. Continue to develop
understanding of partitioning and place value.
Physically demonstrate the exchange
process.
36 +25

Understand 10 units can be
exchanged for 1 ten

Chidlrentorepresentthebase 10inaplacevaluechart.

_10s | Is

Looking for ways to make 10.

- 30+20=50
%QfZS 5+5=10
/\ 50 +10 +1=61
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Formal method: ﬁ

61
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Use of place value counterstoadd HTO+TO, HTO + Chidren to represent the counters in a place value chart,
HTOetc. Whenthereare 10onesinthe 1scolumn-we circling when they make an exchange. 243
exchangefor 1ten, whenthere are 10tensinthe 10s -
column- we exchange for 1 hundred.

+368 .

100s| 10s | 1s
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£3.42
+£10.90
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From year 5/6 remember to use this concept with decimals

nto solve 21 + 34

Word problems:
Inyear3,thereare 21 childrenandin 21
year 4, there are 34 children.
ttms + UOUmeen

How many children in total? +34
e a 21 + 34 =55. Prove it 21+34=
i"-! =21+ 34 Missing digit problems:
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Key language: take away, less than, the difference, subtract, minus, fewer, decrease.

Concrete

Physically taking away and removing objects from awhole
Children use a variety of mathematical/ natural and
everyday materials to represent the largest number
and then physically take away the smaller number,
counting the remaining objects.

4-3=1

*000_o

Pictorial

Children to draw the concrete
resources they are using and cross
outthe correctamount. The bar
model can also be used.

We can
cross out
pictures
as we
take them
away,
then
count the
remaining
objects to
find the
answer/
total

Abstract

4-3 =
4
rT1=4-3 3
Children
understand —

means counting
back/ backwards

In subtraction,
children need to
understand the first
number is the
amount we begin
with, and we are
taking the other
amount away by
countina back.

Counting back (using numberlines ornumber tracks)
children start with 6 and count back 2.

6-2=4

00%s,_99

Childrentorepresentthe calculation
onanumberline ornumbertrackand
show theirjumps. Encourage children
to use an empty number line
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Finding the difference (using cubes, Numicon or Cuisenaire
rods, other objects e.g. egg boxes can also be used).

Calculate the difference between 8 and 5.

0008 ——

Children to draw the cubes/other concrete objects which
theyhaveusedorusethebarmodeltoillustratewhat

they need tocalculate.
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Remember to
also use
examples of
arrays and bar
graphs
vertically

E.g.
temperature

Findthedifferencebetween8and5.

8 — 5, the difference is

Children to explore why
9-6=8-5=7-4have thesame
difference.

Blank Number lines:

Understanding the tens
boundary using:

E.g.14-5=

0000 -4 -1
96666 ioogo__ooooo
gPso Q0000 000

Children to present the ten frame pictorially and discuss

what they did to make 10.
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Childrentoshowhowtheycanmake
10 by partitioning the subtrahend.

14-5=9

/\
4 1

14 -4 =10
10-1=9

Column method using base 10,
and not having to exchange e.g.

48-7
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Children to represent the base 10 pictorially.
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Column method or children could
count back 7.
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Column method usingbase 10 and having to exchange.
41 — 26 (Place value counters can also be used
at this stage when children are confident in using
dienes)

Represent the base 10 pictorially, remembering to show
the exchange.
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Formal column method. Children
must understand that when they have
exchanged the 10 they still have 41
because 41 =30 + 11.
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Columnmethodusingplacevalue counters.

234 — 88 (for numbers beyond 100)

From Year 5/6
use this
concept with
decimals

Representthe place value counters pictorially;
remembering to show what has been exchanged.

100s | |Os Is
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Formal column method. Children
must understand what has happened
when they have crossed out digits.

Decimals:

223 2]_ 234.01m
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Conceptual variation; different ways to ask children to solve 391 - 186

391

186

Raj spent £391, Timmy spent £186.
How much more did Raj spend?

Calculate the difference between 391 and
186.

| ] =391-186
L=l

391
-186

What is 186 less than 3917

Missing digit calculations




Calculation policy: Multiplication

Key language: double, times, multiplied by, the product of, groups of, lots of, equal groups.

ELG- Children solve problems including doubling
Children gain an understanding of the concept of equal/ the same and make equal and unequal groups with concrete objects and pictures linked to real life
problems.

Concrete

Repeated grouping/repeated addition
3x4

4+4+4

There are 3 equal groups, with 4 in each group.
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Pictorial

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

3x4=12
4+4+4=12

Give children with opportunities to solve a
variety of problems E.g:

5x2 =10 (simpler)

7 x 4 = 28 (trickier)

Numberlines to show repeated

SATs PREP:
Using a ruler as
a number line

groups- 3 x4

..........................
.......................

Cuisenaire rods, dice, numberline can be used too.

Abstractnumberline showingthree jumps
of four.

3x4=12
R 4 ¢ 12




Use arrays to illustrate commutativity counters and other
objects can also be used.
2x5=5x2itis a ‘switcher

5 lots of 2

2 lotsof 5

Children to represent the arrays pictorially.

Childrentobe abletouseanarraytowrite a
range of calculations e.g.

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

Partitionto multiply using Numicon,base 10, Cuisenaire

rods, dienes
4 x15
.
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Children to represent the concrete manipulatives
pictorially.

Encourage the
children to show
their own ways to
represent a
number using
pictures.

Children to be encouraged to show the steps
they have taken.
4 x15
10 5

10x 4=40
5x 4=20
40 + 20 =60

A number line can also be used

+10 +10 +10 10 48 46 +8 5

Formal column method with place value counters
(base 10 can also be used.) 3 x 23

10s | 1s

000
000
000
000
000

o
O

Children to represent the counters pictorially.

) s
- 00 |ooo
00 oOO
0O 000
s | 9

Childrentorecord whatitistheyare doing
to showunderstanding.

3x23  3x20=60
3x3=9
20 3 60 + 9 =69
23
X 3
69




Formal column method with place value counters. Childrentorepresentthe counters/base 10, pictorially | Formal written method
6 x23 e.g. the image below.
100s [ 10s [ 1s » X 6x23=
50 | g8 e Os | (s
898 e ooco
288 \ |oooc 23
o0 go
(o] 8 X 6
100s | 10s | 1s 8 % —_—
I 000
e . 138
000 ]
o| 89 o| 998 B 1 1
! ? % Next Step: 3 digit x 1 digit
When children start to multiply 3d x 3d and 4d x 2d etc., they should be confident with the abstract: 124
x 26
To get 744 children have solved 6 x 124. 74 4 (124x6)
To get 2480 they have solved 20 x 124. 24 8 0 (124x20)
32 2 4
11
Answer: 3224

Maihadtoswim 23 lengths, 6times | Findthe productof6and23 | What is the calculation?
a week. What is the product?
23 |23 |23 |23 |23 |23 Howmany lengths did she swimin 6 x23=
| | ?

| | one week Fo1 o 0 100s | 10s 1s
> - 00 000
. Q0 000
Withthe counters, provethat6x23 6 23 ( ) E 888
=138 x 23 X 6 00 000
=X~ 000




Calculation policy: Division

Keylanguage: share, group, divide, divided by, half.

ELG- Children solve problems including halving and shari

Concrete

Sharingusingarange of objects.
6+2

Use a variety of real
and math objects
indoors and
outdoors, link to real
life problems e.g.
cake/ sweets

ng

Pictorial

Represent the sharing pictorially.

S

Let the children explore how to represent
objects with pictures e.g. drawing sweets

Children gain an understanding of the concept of equal/ the same and share concrete objects and pictures linked to real life problems into equal groups.

Abstract

3 3

Children should also be encouraged to
spot patterns between multiplication and
division and use their times table facts to
solve problems.

Repeated subtraction using Cuisenaire rods above a ruler.

2 2 2

C Y YN

3 groups of 2

Children to represent repeated subtraction
pictorially.

-2 4 - 2
m o)
O - 2 4 o 6

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

-2 -2 -2
e 2 3 4 5 6
3 groups




Understanding that division does not always
result in an equal answer. 2d+1dwithremainders
usinglollipop sticks. Cuisenaire rods, objects, above a
ruler etc. E.g. 13+ 4

Use of lollipop sticks toform wholes- squaresare made
because we are dividing by 4.

There are 3 whole squares, with 1 left over.
Can we share the amount equally? Why not?

Childrentorepresentthelollipop sticks pictorially.

There are 3 whole squares, with 1 left over.

13 + 4 — 3 remainder 1

Children should be encouraged to use their
times table facts; they could also represent
repeated addition onanumberline.

‘3 groups of 4, with 1 left over’

o) 13

Children must understand how to work this
out by counting on:

Sharing using place value counters.

42 +3=14
o0 00
10s 1s 10s 1s
e )
10s 1s 10s | 1s
0000 (=14
0000
0000

Children to represent the place value counters
pictorially.

BBOE__»o0see we
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Childrentobe able to make sense ofthe
place value counters and write calculations to
show the process.

42 + 3

42 =30 + 12
30+3=10
12+3=4
10+4=14




Shortdivisionusingplace value counterstogroup. Representthe placevalue counterspictorially. | Children to the calculation using the short
615+5 _ division scaffold.
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1. Make 615 with place value counters.

2. Howmany groups of 5 hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10 tens.

4, Howmanygroupsof5tens canyoumake with 11ten
counters?

5. Exchange 1 ten for 10 ones.

6. Howmany groups of 5 ones can you make with 15 ones?

Long division using place value counters
2544 =12

1000s | 100s | 10s 1s
©o 8000|5000(0000

We can't group 2 thousands into
groups of 12 so will exchange them.

L L Wi 24 hundred
(®]8]8] We can group undreds 12(7524
5606 into groups of 12 which leaves 24
54 with 1 hundred. —
] X 1
S




After exchanging the hundred, we 12| 2544
have 14 tens. We can group 12 tens 24
into a group of 12, which leaves 2 tens. %121
2
0212
After exchanging the 2 tens, we 12 (2544
have 24 ones. We can group 24 ones 24
into 2 group of 12, which leaves no remainder. g
24
24

Conceptual variation; different ways to ask children to solve 615+ 5

What is the calculation?

Using the part whole model below, how
canyoudivide 615 by 5 without using
short division?

&

| have £615 and share it equally
between 5 bank accounts. How much
will be in each account?

615 pupilsneedtobe putinto5
groups.Howmanywillbeineach
group?

5615

615+ 5=
|
[ 1=615+5

What is the answer?

100s [ 10s | 1s
©0 0/0]0/0.0)

©0 |boooolocooo
© 00000 00000

Encourage children to spot the patterns between fractions and division. + 2 is the same as 2 equal halves.




Representing Number

In the EYFS children must be given the opportunities to explore numbers and represent numbers in different ways:
ELG: Children count reliably with numbers from one to 20, place them in order and say which one is one more or one less than a

given number

Allow children to use a variety of
mathematical/ natural and everyday
materials to represent amounts to 20.

Other resources to use:
Counters, numicon, Tens frames

When focusing on specific numbers, allow children to
explore how they can represent numbers with pictures.

Teachers can model and work with children to work out
which pictures work the best to solve problems/ which take
the least time and help us be quick and slick?

Children can also represent amounts on tens frames.

Recognise numerals to 20

In the environment, Number cards,
fans, number lines, hundred
squares, on rulers

Focus on correct formation of
numbers to 20




