Mauldeth Road Primary School

Calculation Policy

Policy Aims
This policy is supported by the White Rose Maths Scheme of Learning (SoL) and Ready To Progress Criteria. The White Rose SolL and Calculation
Policy have been adopted throughout the school and alongside this document, encourage the use of a Mastery approach to teaching mathe-
matics. Progression within each area of the calculation policy is in line with the Mathematics Programme of Study from the National Curriculum

2013. Our mathematics curriculum has mastery of each topic at its core premise and it is intended that mathematical fluency and reasoning un-

derpin each objective. Children should be exposed to problem solving and encouraged to make connections in order to  apply their knowledge

in other subject areas.

Throughout this document, the emphasis is put on the use of concrete, pictorial and abstract representations alongside formal written meth-
ods. Additionally, it ensures there are sufficient opportunities to explore mathematical language. It is vital that children understand why they
are learning new mathematical skills and are encouraged to put each calculation into context from the very

beginning of their learning journeys.

The examples given cover a range of suggestive means by which children can make sense of calculations. It is not indented to be exhaustive, it

just gives a variety of different ways that calculations can be solved.



rogression:

Year 5

Year 6

add add add add add add add
whole whole whole whole whole whole whole
part part part part part part part
altogether altogether altogether altogether altogether altogether altogether
more more more more more more more
ones total total total total total total
bigger plus plus plus plus plus plus
regroup regroup regroup regroup regroup regroup
tens tens tens tens tens tens
ones ones ones ones ones ones
total sum sum sum sum sum
addend addend addend addend addend
commutative commutative commutative commutative commutative
inverse inverse inverse inverse inverse
exchange exchange exchange exchange exchange
increase increase increase increase
hundreds hundreds hundreds hundreds
thousands thousands thousands

ten thousands

ten thousands

hundred thousands

hundred thousands




Addition

EYFS/Y1

Skill Concrete Pictorial Abstract Guidance
Combinetwo | Any resources can be used, ted- Children to represent the objects using The children will use real objects
partstomakea | jias shells, cars etc. dots or crosses. They could put each to see that the quantity of a group
whole. 1K ® can be changed by adding more.

oleTele YY) part on a part/part whole model too. 3+ 3=6 |1hefirst then, now structure can
ololo I be used to create mathematical
‘aym stories in meaningful contexts.
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Adding up to 10:

Starting at the
bigger number
and counting on
(Y1)

Start with the larger number and then
count on to the smaller number 1 by 1 to
find the answer.
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A bar model which encourages the children to
count on rather than count all.

Place the larger number in
your head and count on the
smaller number to find your
answer.5+3=8

At first, the children may need to
re-count all of the items to see
how many they have altogether.
When they are ready, support
them to count on. E.g 4,5,6,7 En-
courage the children to represent
the number stories using 10
frames, number tracks and their
fingers.




Addition

Year 1/2

Skill Concrete Pictorial Abstract Guidance
Regrouping to 6+5=11 6r5e
make 10 (Y2) - regroup to fill a tens
m frame, making 10+ 1 = + +

:I | | ] ] ! | ] | | |

5 6 7 8 9 10 11 12 13 14 15

9+3=

regroup to make 10 + 2 on a bead string
- Geve 7+6=
| ewewewwwan

Add 1 and
2-digit
numbers to 20

=
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When adding ones that cross 10, it is important to 01 2 3 & 5 ; 7
highlight that ten ones is equal to 10. Children should
explore composing numbers to ten from 2 parts. And
should recognise the +, - and = symbols.

Different manipulatives can be used to represent the
exchange. Using manipulatives alongside number
lines and Base-10 blocks can help children when
looking to count on or partition their ‘jumps’. Chil-
dren have a good understanding of base ten (tens
and ones) as well as bar modelling ready for transi-
tioninto Year 2.

'ﬁ\fr?—*ls
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8+7=15
7+8=15
15=8+7
15=7+8

Children have a good understanding
of base ten (tens and ones) as well as
bar modelling ready for transition into
Year 2. When using the ‘=’ sign,

children should be encouraged to say
“Is equal to”.




Addition

Skill

Concrete

Pictorial

Abstract

Guidance

Year 2

Add three 1-
digit numbers

Look for the bond to 10 first.

e
i

7+6+3
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Manipulatives that highlight number bonds to 10 are effec-
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Add together three groups of 5‘6, .5':@"9'
objects. Draw a picture to ‘&‘d@'.@' s
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7+6+3=16
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The method below can be supported
with tens frames.

When adding three 1-digit number, chil-
dren should be encouraged to look for
number bonds to 10 or doubles to add the
numbers more efficiently.

This supports children in their understand-
ing of commutativity.

tive when adding three 1-digit numbers. recombine the groups to make 10. 10 + 8 =18
Add 1 and 2- When chid ddine 2 sinel dieit number. they should When adding single digit to a two-
en children are adding a single digit number, they shou +2 +3 . . B
dlglt numbers to | be encouraged to use their number bonds to 10 to help NYm m dlglt number, children should be en
them complete the calculation more efficiently. Hundred I : I T T T T T I I I I I I |l 28 40 43 couraged to count on from the Iarger
100. 35 36 37 38 39 4O W1 43 44 U5 L6 L7 L8 49 50

squares and manipulatives can support this.
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38

 38+5=43

38 +5=43
5+38=43
43=38+5
43=5+38

number.

They should apply their knowledge of
number bonds to add more efficient-
ly. Eig8+5=13s5038+5=43.

Hundred squares and manipulatives
can support children to find the num-
ber bond to 10.




Addition

Skill

Concrete

Pictorial

Abstract

Guidance

Year 2

Add a 2 digit num-
ber and tens

[ [
¥ 4 = w
w [

Children use base 10 to add a multiple of ten to a 2-digit
number. They can explore how the ones digit does not
change.

Children can use a num-

27 + 30

ber line to count on in

+10 +10 +10 10s.
! | L 1 Q
1 1 i T / N\

27 37 47 57

ORCO

27 +10=37
27+20=47
27+0=57

Add two 2-digit
numbers up to
100

Model using base 10, place value coun-
ters and numicon.

Initially, the children might use base 10 resources to
partition the numbers into their tens and units and
then add them separately.

For example: 35+ 22
a0
III @@ﬂ II IIIII ' @@@
30 + + 20 + 2

A more challenging example is when the children are required to bridge 10:

49+32=7
g 0999
8% . g , 008

@Enfﬂ @@

+ 30 +2 =

The children can draw out base ten or place value counters to help
them visualise this.
They can also use a number line to add the two digit numbers.

59 +26="7

+10 +10 +6
57 58 59 o:azt&l)lo‘slsiohels 707273 74 75 1677 78 79, sus')s')le'sa'ss'wa'sn'vlélo‘x
60 70 80 90

Starting with the biggest number, the children add the tens first and then the units.

+20 +5 Or +20 +3 +2

BT S NN
4;, 67 72 47 67 70 72

Use number line and bridge ten using part whole if
necessary.

When recording, children
can show each step in their
calculation.

e.g.
4194132 |=
Llo+|3|0(=|7/0
Q+|2 =1 |I
70+ 1 0+ 1 =8 |




Addition

Skill Concrete Pictorial Abstract Guidance
Add 2 digit a8 After physically using the base 10 blocks At this stage, encourage children to
numbers to 100 :: and place value counters, children can 38 use the formal column method when
- Formal written 1l | M i s | draw the counters to help them to solve calculating alongside base 10 or place
method additions. -|— 23 value counters.
Tens Ones
l I I @ T O l O 61 Children can also use a blank number
e line to count on to find the total. En-
— 1
l I [ oh 000 m HHH Egg Eﬂ courage them to jump to multiple of
O OO0 f+2 +21 10. to become more efficient.
o jo v N,
| 00 JoopH Il Yy y
Tens Ones E E
000 [0000 O |
(3] 0000 ©
- ?
~ 00 K/ 000 ) .
O
— . (23) 38 23
(q0)
>- Add numbers R T o Base 10 and place value counters are
with up to 3 00 00 @ s 47 the most effective manipulatives
. P (i 00 T = ;mg - | when adding numbers with up to 3
digits o 00 o ; digits.
; 00 80 | 265 | 164 Ensure children write out the calcula-
i 00 265 tion alongside any concrete resources
+ 164 so they can see the links to the
i T 0 429 written column method. #
After physically using the base 10 blocks : - — 1 Plain counters on a place value gris
LTI Cil JIeL5 DI and p'as‘; "a'“::‘ lé°""‘er5' children can 880 %%%«D gg{% | can also be used to Su ort Ieargnin
Y- C 0000 draw the counters to help them to solve T loor PP 8
additions. ___OOC_:'TO_OEO .OC',O . — e
- D | 0000 ,-b Ae° | ‘make 10) 2@ 3 Cmake 10)
_ / 1 =188 ~——
e = o* d 823




Addition

Skill

Concrete

Pictorial

Abstract

Guidance

Year 4

Add numbers
with up to 4-
digits

Thousands

Hundreds Tens

R ]

#

v
H:/ I

Thousands | Hundreds Tens Ones
-] 000 |C
6]8)

H

1,0

@) DSGPD eles |
o 100 1000
0O
o lcodo oo/
_DCJEDJ I (e]e]
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1378

1378
+2 148

5526
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At this stage, the use of counters or
Base-10 are the most efficient manip-
ulatives when adding numbers up-to 4
digits.

Children should use the formal meth-
od of addition alongside any use of
concrete resources so they can see
any links to the written column meth-
od. For some examples, encouraging
children to look for bonds to ten, will
help with regrouping.

The use of bars will help children un-
pick word questions, these should be
used alongside the formal written
method. Formal, written column addi-
tion should include the highlighting of
Place Value ‘titles’ (Th, H, T, O etc.)

Year 5/6

Add numbers
with more than
4 digits

104,328 ‘ 61,731 ‘

At this stage, the use of counters or
Base-10 are the most efficient ma-
nipulatives when adding numbers
up-to 4 digits.

At this stage, children should be
encouraged to work in the abstract,
using column methods.

The use of bars will help children
unpick word questions, these
should be used alongside the formal
written method.




Addition

O.

1 I I
02 03 04 05 06 07

I I
08 09

1
1

045+ 055+ 012=112

Skill Concrete Pictorial Abstract Guidance
Add with up to 3 [ ow & tom | ecwm | Place value counters and plain
decimal places. 009 000 000 @ @ 3 65 counters on a place value grid are
{... L 1 | the most effective manipulatives
o0 eeo © 4 _I_ 2 41 when adding decimals with 1,2
l. ° 265 | >4 - and 3 decimal places.
g ® M - ' 6.0 6 Ensure children have experience
LN - of adding decimals with a variety
o reorel | 1 of decimal places. This includes
(qv] OE“)“O “..\«T:T'«B,, 6‘% —— l e I putting this into context when
Q \/:\’\‘</>m< -4 0 05 i 15 2 adding money and other
> 00 E\/fm\/\i‘i ° 067 = measures.
>‘<\"’/ s 03 +u,z:|:| \
) + 012




Subtraction Vocabulary Progression:

EYFS Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
whole whole whole whole whole whole whole
part part part part part part part
less less less less less less less
take away take away take away take away take away take away take away
fewer difference difference difference difference difference difference
smaller minus minus minus minus minus minus
less than less than decreased by | decreased by | decreased by | decreased by
exchange exchange exchange exchange exchange
regroup regroup regroup regroup regroup
partition partition partition partition partition
minuend minuend minuend minuend
subtrahend subtrahend subtrahend subtrahend
rebalance rebalance rebalance rebalance
estimate estimate estimate estimate
efficient efficient efficient efficient

approximate

approximate

approximate

approximate




Subtraction

Skill

Concrete

Pictorial

Abstract

Guidance

Reception/ Year 1

Take away up to
10

Physically taking and away objects from a whole
Tens frames, numicon, bean bags etc can be used.

4-3-1

Y - ¥

First Then Now

PP —

Crossing out what has been taken away

BEEYY

Starting to use a number line to take away ones

5-2=3 1 4
Iasva Rl
1/2|3 |4 | 5| 6|7 |89 |10

T ]
o i /!
/ /
y, / /
/ / /

7-3=4
4=7-3

Counting back

Counting back (using beads, blocks, number
tracks etc).

6-2=4

\?ﬁ[ﬁl [ ] o []

20-6=

Count back on a number line, number track or hundred

square

0123L567891

Put 9 in your head, count back
6, use your fingers to help.

7 &9
4%
3

counting back




Subtraction

Skill

Concrete

Pictorial

Abstract

Guidance

Year 1

Find the differ-
ence within 20

Finding the difference ( use Numicon, base 10 and
other objects)

Calculate the difference between 8 and 5.

fR0Ee ——

Compare amounts and objects to find
the difference.

8 goldfish

1 goldfish ?

the difference.

v @O0
o) 11711

+5

Find the difference by drawing out the objects and counting

OOOOOOOO When finding the difference, use
OOOO O« T bar modelling to show the children

that we are finding the missing
number and that it is a subtrac-
3 =

tion. Also use part part whole
___s__-' 7 modelling to visualise this.

!
01234

A
5 8

6 7

[
9 10

Count on to find the difference.

5-3=2

5and 3 have a
difference of 2.

Specific

direction into using
the Part-Part whole
model

The part part whole model makes links with
addition, helping to explain the inverse between
addition and subtraction.

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

S
-

the part part whole model

LA

Use a pictorial representation of objects to show

Move to using numbers
within the part whole
model.




Subtraction

Skill Concrete Pictorial Abstract Guidance

Subtract 1 and

{I‘14‘~\—a_=8
2-digit numbers e | ” | 4‘ ) 2 -4
to 20 m ,%HMW“”””””.“””
il [ 5 | .
N | (O B
\
i
| -
('U Make 14 on the tens frame. Split the 5 being taken
GJ away into a4 and a 1. Take the 4 away first to leave
>- 10 then take the remaining 1 away.
14-5
o ——
—[o]o[@[®[®]
HEEEH 0000 BEEEE
Subtract num- 53-8=
- o 4 oBs & _Q =
bers to 100 us S e 5 can 53-8=145
ing regrouping & ° = ot
e o on 45=53-8

Use base 10 to show how to change a ten
into ones. Use the term ‘exchange’.

Year 2




Subtraction

Year 2/3

Skill Concrete Pictorial Abstract Guidance
Subtract 1 and At this stage, children should be en-
2-digit numbers Tens Ones 65 5 7 couraged to partition their subtra-

! 65 hend into tens and ones. Children
t0 100 - Formal te e P 8 should also be taught to ex-
written method | | I,I/’l(/l/"-«..$ XV 754 : 28 change tens into ones when neces-
without and 127 0% — sary.
exchange ” +2 + 30 +5

W 37 Children are encouraged to move
28 20 60 65 towards a formal method of calcula-

Ones

OO0000

Children draw representations of Dienes and

cross off. .
nd
EI @

43—21=22

30+2=32
47 =15 =32

tion alongside Base 10, counters or
tens frames. Terminology is key here,
it is important to avoid terms such as
‘borrowing’ or ‘take from” when ex-
changing.

When using the ‘=’ sign, children
should be encouraged to say “Is equal
to”.

Subtract num-
bers with uo to
3 digits.

Hundreds Tens | Ones

mm o

L Il
it

650

©

273 K3

38| 53

1

Whitney uses a number line to show that 435 - 78 = 357

+ 335

| | |
l

435 I
0
273

|
200 300 400435 500

Explain what you think Whitney has done.

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

Ensure children write out their calcu-
lation alongside any concrete re-
sources so they can se links to the
written method.

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




Subtraction

Year 4

Skill Concrete Pictorial Abstract Guidance
To subtract Thousands | Hundreds |  Tens Ones Thousands | Hundreds |  Tens Ones ThHTO aA;‘:zi::Ei:'ﬁ?:ide:;nniZ:;’ Extc):aenngc;ut;ey
numbers with .. ... | F173 ; ; j ¥ Oﬁﬁ@ Q00 L0 000D 31 will need to do, before they start the calcu-
up to 4 digits. “ ... Laee’ / vl 435? lation.
[_> === ’gﬁﬁ ' Children should be exposed to exchanging
— 2 735 through zeros with explanation as to how
. to do this and why.

1622

Ensure that children write out their calcula-
tion alongside any concrete resources they
have used. Terminology is key here, it is
important to avoid terms such as
‘borrowing’ or ‘take from’ when exchang-
ing.

Use Dienes to model the calculations, and
to draw attention to the exchange in sub-
traction. Move away from using Dienes
when children are more confident.

Year 5/6

To subtract
numbers with
more than 4
digits

HTh | TTh Th H

e? |022es9000/000/08
200000
ges Fggg OO

gﬁﬂ

294,582

294382

‘ 182501 7 |

294382 \

182,501 *

2 | 9 |31
18|25

Place value counters or plain counters on a
place value grid are the most effective
concrete resources when subtracting num-
bers with more than 4 digits.

At this stage, children should be encour-
aged to work in the abstract, using the
column method to subtract larger numbers
efficiently.




Subtraction

Skill Concrete Pictorial Abstract Guidance

To subtract with — — — At this stage, the use of place value coun-
NS Lot LT ters or plain counters are the more effi-

: . E 4
up to 3 decimal Q000 »»»» OO0 ::‘ :.. 000 1 cient method when adding decimals of 1,2
places 8545

or 3 decimal places.

ship between whole numbers and decimal
numbers and be used to count on our

543 2./5 ek

. Children should use the formal method of
addition alongside any use of concrete
resources so they can see any links to the
written column method.

”. 2 7 Bead strings can be used to show relation-

Year 5/6

The use of bars will help children unpick
word questions, these should be used

alongside the formal written method.
?

Ensure Children have had plenty of experi-
ence of adding decimals with a verity of
decimal places. This includes putting this
into context e.g. money and other
measures.




Glossary

Addend - A humber to be added to another.

Aggregation - combining two or more quantities or
measures to find a total.

Augmentation - increasing a quantity or measure by
another quantity.

Commutative = numbers can be added in any order.

Complement - in addition, a number and its
complement make a total e.g. 300 is the
complement to 700 to make 1,000

Difference - the numerical difference between two
numbers is found by comparing the quantity in each

group.

Exchange - Change a number or expression for
another of an equal value.

Minuend - A quantity or number from which another
is subtracted.

Partitioning - Splitting a number into its component
parts.

Reduction - Subtraction as take away.

Subitise - Instantly recognise the number of objects
in a small group without needing to count.

Subtrahend - A number to be subtracted from
another.

Sum - The result of an addition.

Total - The aggregate or the sum found by addition.



Multiplication Vocabulary Progression:

EYFS Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
part part part part part part part
whole whole whole whole whole whole whole
double double double double double double double
equal equal equal equal equal equal equal
group group group group group group group

multiply multiply multiply multiply multiply multiply

Repeated addition

Repeated addition

Repeated addition

Repeated addition

Repeated addition

Repeated addition

multiple array array array array array
commutative commutative commutative commutative commutative
product product product product product
factor factor factor factor factor
multiple multiple multiple multiple multiple
row row row row row
column column column column column
efficient efficient efficient efficient
multiplicand multiplicand




Multiplication - Times Tables

Skill

Concrete

Pictorial

Abstract

Guidance

Year 2

2 times table

15

@
@25
e
(@

000e®

Encourage daily counting in multi-
ples both forwards and back-
wards. This can be supported us-
ing a number line or a hundred
square.

Look for patterns in the tow times
table, using concrete manipula-
tives to support. Notice how all
the numbers are even and there is
a pattern in the ones.

Use different methods fluently.

5 times table

L]

21

22

23

24

2627|2829

31

32

33

34

36| 373839

00000
OO0

ooeee
OO0

41

42

43

PO ®

BEBBIS

26| 47 | 48 | 49

Encourage daily counting in
multiples both forwards and
backwards. This can be sup-
ported using a number line or a
hundred square.

Look for patterns in the five
times table, using concrete
manipulatives to support. No-
tice the pattern in the ones as
well as highlighting the odd,
even, odd, even pattern.




Multiplication - Times Tables

Skill Concrete Pictorial Abstract Guidance

10 times Encourage daily counting in multi-

s
tabl LI, A, AL A S L N N A e ples both forwards and back-
apble 0 10 20 30 40 50 60 70 80 90100 wards. This can be supported us-

ing a number line or a hundred

—22222222A 00000~
eoo0® TEEEERERR [

N CO000 eS| ook for patterns in the ten times
o o T2 |23 | 5 | 25 | 56 | 57 | 38 | 20 table, using concrete manipula-
C DDG 41| 42| 43 | 24 | a5 |48 | 47| 28| 49 | @) tives to support. Notice the
q) DDD 51|52 |53 |54 |55 56|57 58|59 pattern in the digits - the ones are
>_ DDD 10+10+10+10 61|62 | 63|64 6566|6768 |69 (7D always 0, and the tens increase by

|72 | 73| 74|75 |76 | 77|78 79 1ten each ﬁme‘
DD[] :::::::::: 4x10=40 81|82 |83 |84 8586|6788 |69 @
... . . . . ... Commutaﬁve 91|92 |93|94 (9596|9798 |99 @
| | l | | 10 x4 = 40
3 times table 1210 5@ 7 s @w E Enco.urage daily counting in
n @] 13 [ 14 (B 16 | 7 [@)| 19 |20 multiples both.forwards and
@|22| 235 |@)| 25 backwards. This can be sup-

ported using a number line or a

31|32 (@) 34 | 35 |G9)| 37| 38 | 39 | 40
hundred square.

41]42| 43| 44|45 |46 | 47 | 48 | 49|50

Look for patterns in the three
times table, using concrete
manipulatives to support. No-
tice the odd, even, odd, even

s 6 3 2 QOO0
pattern using number shapes

—220—-020—2—O0O-0O00— 3+3+3+3+3+3 .. .. to support. Highlight the

6x3=18 pattern in the ones using a
commutative hundred square.

Year 3
[ [
[ [ ]
[ []
[ [ ]

LN
— 1T 1 1T 1 1 T 1T 27
12 15 18 21 24 27 30 33 36 3x6=18

o__
w
ol
o




Multiplication - Times Tables

Skill Concrete Pictorial Abstract Guidance

4 times Encourage daily counting in multi-

renle 4 € 12 16 20 ...... ples both forwards and back-
...... wards. This can be supported us-

- = > - 40 i ber li hundred

Q00000 Isr;gu:rr;fjm er line or a hundre

12|3|@|s|e|7 @20 44 48 52 56 60 000000
o n|@|=]u|s|@ v]e|e|@ Look for patterns in the four times
T T —— table, using concrete manipula-
— 2|22 |25 @) 25 :_t; 27| @) 20| 50 4+4+4+4+4+4+4 tives to support. Make links to the
© 31 |(E3)] 33 | 34 | 35 |G| 37 | 38| 30 |@D) 7x4 =28 2 times table, seeing how each
;‘2 41| 4z | 43 45 | 46 | a7 |(a8)| a8 50 4 8 12 16 multiple is double the twos. No-
4x7=28 tice the pattern in the ones within
m@m—m}—m— each group of five multiples.
I I p 16 Highlight that all the multiples are

I N R I B B
| N N N P R I R R R R R R
O L 8 12 16 20 24 28 32 36 4O 44 L8 even using number shapes to sup-

4 4 4 4 port.

8 times table Encourage daily counting in multi-

L e, 0000000000 . " oy ples both forwards and back-

wards. This can be supported us-

N
—r T T 1 1 1 1 1+ 1 1 1 1T 2 ing a number line or a hundred
O 8 16 24 32 4O 48 56 64 72 80 88 96
o square.
— Look for patterns in the four times
8 32 table, using concrete manipula-
1|z|s|als|e|7|® |0 . .
tives to support. Make links to the
{1z 3|4 |s |@B)] 7 |w |90 8 8 8 8 . PP .
> 21|22 |23 |@)| 25| 26 | 27 | 28] 25 | 30 4 times table, seeing how each
31 || 33|34 |35 36| 37 S @0 muIt|pIe is double the fours. No-
2z s 7 |Gl a3 | 50 . . sl
S E e S @| 20| =0 8+8+8+8 tice the pattern in the ones within
51|52 |53 | 54|55 |59 57 | 58|59 |60 . .
8 16 24 32 40 61|62 |63 |(9)| 65 [ 66 | 67 | a8 |69 | 70 4 x 8 _32 each group of five mUIt'ples~
ral @ 73| 7A(75 |76 | 7P| 78|79 @ -
48 56 64 72 80 et oo B e e P o 8x4=32 Highlight that all the multiples are
g1|92|95|04|95[95| 97 | 9899 100 even using number shapes to sup-

port.




Multiplication - Times Tabl

es

Year 4

Skill Concrete Pictorial Abstract Guidance
6 times T s e+ o Encourage daily counting in multi-
—T= - = ples both forwards and back-
table 1 \L)’ WV [15 16|17 \_f-y 19 | 20 24 .
21 22|23 |@)| 25| 6 | 27| 8| 29 |@® wards. This can be supported us-
m m m m m m [ [y ; 35 (@) 37 | 30 | 40 6 6 6 6 ing a number line or a hundred
41 (@2 43 | 44 | 45 | 46 | 47 |GB)] 49 | 50 square.
515253695556 | 57| 8|50 31313 3131313 Look for patterns in the six times
6 1o 18 Y 20 61 (62|63 |64 65|66 |67 |68 |60 |70 table, using concrete manipula-
A 72|73 74|75 | 76| 77 |8 | 798D tives to support. Make links to the

36 42 48 54 60
66 72 78 84

=]
(=]

90 91|92 (93|04 |o5|06|97 |98 |90 |1

—2ARAAS—ADRARCO— OO0~

| | | | | | | | |
| | I I I I I | |

12 18 24 30 36 42 48 54

N

3
S
N

6x9=54
9x6=54

3 times table, seeing how each
multiple is double the threes.
Notice the pattern in the ones
within each group of five multiples

Highlight that all the multiples are
even using number shapes to sup-
port.

Year 4

9 times table

12]|3]4|s5]6|7|8 (D0
21| 22|23| 24| 25|26 |ED)| 28| 29 | 30

31|32 (33| 34|35 |@EB)| 37| 38| 39 |40

41| 42 | 43| 42 |(5)| 46 | 47 | 48 | 49 |50
45 51|52 |53 |62)| 55 | 56 | 57| 58 | 59 |60

54 63 72 81 90 61|62 @ 64| 65|66 |67 68 |69 |70

71|@)| 75 |74 |75 |76 | 77 | 78 | 79 | 80

()| 82 |83 |84 | 85 | 85 | 87 | 88 | 80 (@D

91|92 |03|04| 95|96 | 97 | 98 |@|100

| | | Il | | | | |
I | I | | | I | I

| | | | >
T 1 ]
O 9 18 27 36 45 54 63 72 81 90 99 108

True or False?

2X3X9=5X9

9X3=3X3X3

2X3X9=9X6

Encourage daily counting in multi-
ples both forwards and back-
wards. This can be supported us-
ing a number line or a hundred
square.

Look for patterns in the nine times
table, using concrete manipula-
tives to support. Make links to the
4 times table, seeing how each
multiple is double the fours. No-
tice the pattern in the tens and
ones using the hundred square to
support.

Highlight the odd, even pattern
within the multiples.




Multiplication - Times Tables

Year 4

0O
OO

61|62 | 63|64 |65

7172|7374 75

76 (@] 78 |72 |80

81|82 |83 (84|85

86 | 87 (9| 89 | 90

91192|93|94|95

96| 97 | 98 @9 100

i

|
I I
121 132

ol B

| | | | | | | | | |
I I I I | I I I I I

|
I
O M 22 33 4 55 66 77 88 99 10

V sssos

Skill Concrete Pictorial Abstract Guidance
7 times Encourage daily counting in multi-
table 112]3]4]5]6 @ 8190 o0 ® ® ples both forwards and back-
1112113 sl 1711811920 m.& a. wards. This can be supported us-
ing a number line or a hundred
(@D)|22|23|24|25|26 | 27 29 | 20 square.
<t 3132|3334 |G| 36| 37|38 39|40 - 14 1 | 28 | 35
o 1 @ 43 |44 145 [ 46 | 47 | 48 50 42 49 56 63 70 TI'.len.seventlmestabIecan be
O =1 152 | 53 | 54 | 55 @ =7 | 58 | 59 | 60 trickier to learn due to the lack of
QJ obvious pattern in the numbers,
> 6 |62 |@)] 04 [ 55 [ 66 | 67 o8 52 |D)| ~OOVSORD—ORROTOO—OOOOODO— | nowever they already know sever-
al facts due to commutativity.
71|72 |73 74|75 | 76 |@)| 78 [ 79 | 80
I N N NN AN (N N NN (N N N N B
81|82 |83 |@4)| 85|86 87|88 89|90 T 1 T T 1T 1T 1T 1T 1 1 1 2
O 7 T4 21 28 35 42 49 56 63 70 77 84 Children can still see the odd,
92| 93|94 (95|96 |97 @ 99 1100 even pattern in the multiples us-
ing number shapes to support.
11 times T2 35 Laa T oo oo P IS [ [y ey ey sy Encourage daily counting in multi-
table @[z 1314 |15 |16 |17 |8 |12 |20 ples both forwards and back-
77| 88| 99| MO | 121 | 132 21 |@9)| 23 |24 |25 | 26 | 27| 28 | 20 [ 20 wards. This can be supported us-
3|32 @3] 3¢ | 35| 35| 57 [ 38| 30 | 40 ing a number line or a hundred
Oo Oo Qo 41|42 |43 45|46 | 47 | 48 | 49|50 square.
Oo 51 |52 |53 | 54 |65)| 56 | 57 | 58 | 59 | 60

Look for patterns in the eleven
times table, using concrete manip-
ulatives to support. Notice the
pattern in the tens and ones using
the hundred square to support.
Also consider the pattern after
crossing 100.




Multiplication - Times Tables

Skill Concrete Pictorial Abstract Guidance
12 times Encourage daily counting in
table 12345 718|910 bm“'lt_ip'es' SUEF"’;te‘ibVa”“m‘
er line or a hundred square.
12 24 | 36 | 48 | 60 1 @ 3141 17]18[19]20 Look for patterns in the 12
21| 22|23 @ 25 27 28|29 |30 times table, using manipula-
< 72 1 84 | 96 | 108 | 120 @ tives to support.
31|32|33|34]|35 37 | 38| 39|40
| -
O 1321 144 41| 42| 43|44 | 45 47 |@9| 49 | 50
Q Make links to the 6 times table,
> 5115215554155 orjjse (= @' seeing how each multiple is
O“ 61|62 |63 64|65 67 | 68 | 69 | 70 double the sixes.
Qw O 71 |@)| 73|74 |75 77|78 | 79 | 80
818283 @ 85 8788|8330 Notice the pattern in the ones
Q a1l92 |93 | 92| 95 97 | 98 | 99 |100 within each group of five multi-
ples. The hundred square can
support in highlighting this
BE pattern.
an Q|
e oo au
Q|
l | ] | | | N
| | | | I ] s
0O 12 24 36 48 60 72 84 96 108 120 132 T4k




Multiplication

Skill Concrete Pictorial Abstract Guidance
Doubling Use practical activities to show to Draw pictures of how to double a Double 4 is 8
double a number. number.
- 4+4=8

% % % Double 4 is 8
e

mE
mfN gon

— s =
— @ X m/
4 Sy,
S RG>
GJ Counting and other Ani=f
>— @ maths resources
@ for children to
\ 2 4 6 8 10 ;nr:tep; equal
,-8 Counting in Count in multiples of different numbers Use a number line, counting stick or pictures | Count in multiples of
o multiples starting with 2, 5 and 10. to continue support in counting in multiples | a number aloud.
The use of concrete objects will enable of different numbers. Write sequences with
8 them to grasp this concept more quickly. multiples of numbers
) o0 OO o MM W s 2,4,6,8,10...
oc 2.2 4.4 ‘2 B & A 4 5,10, 15, 20, 25 ...
:\Qi\\ q é ﬁ ’ ’ ’ ’
5, 10, 15, 20, 25, 30, 35, 40... - et i - -~ .
2 S e & W & 30 2 2
OO000 OOO0O OO00O OC
s [ s (3 ) ) . .
: 414 & : Use a number line or pictures to continue support in

10, 20, 30, 40... counting in multiples.




Multiplication

Skill Concrete Pictorial Abstract Guidance
Solving 1 step Children represent multiplication
problems using S+5+5+5=20]4 repeated addition in many
muliplication m 4x5=20 |differentways
5x4=20 In Year 1, children use concrete
N and pictorial representations to
~~ One bag holds 5 apples. solve problems. They are not ex-
i How many apples do 4 bags hold? || pected to record multiplication
q0) © 0\/0 0\/0 0\/0 0o _ _
Q ODDIQ 9] @) o O In Year 2, children are introduced
>_ O o/ \O O/ \O O/ \C O to the multiplication symbol.
Multiply a 2- 21x 4= Children use their knowledge of
digit number by Mo uses a part-whole model to work out 24 x 8 partitioning and place value to
a 1-digit num- Tens s multiply the tens and then the
ones.
ber. (1010 (@)
0]®) @
(10140 © 160 + 32 = 19?2 They will need a firm understand-
ing of related calculations.
™M OO0 o 24 x 8 = 192
-
O 45 x 3 =
loJ] This method lays the foundation
>_ Tens e x 8 x 8 for the children to move onto the
160 32 formal written method in Year 4.
Q000 (00000
Q000 00000
Q000 00000




Multiplication

Skill Concrete Pictorial Abstract Guidance
Multiply 2-digit Teachers may decide to first look
numbers by 1- — — " H T O at the expanded column method
digit numbers T rundred = Ous s | a before moving on to the short
' EETTTTD | 0000 multiplication method.
# % I..+ oooo 5
(- St Il.+ = 1 70
© T 0000 The place value counters should
e -n{ : T2 be used to support the under-
>G_) Faneeznes] e oooo standing of the method rather
e 0O C @oo‘ 1Y) H T O than SUpm;ﬁng tEe T:Iﬁplics-
............ ! 7 tion, as children should use the
34 x5 QM@Z/ il times table knowledge.
X 5
17 0




Multiplication

Year 5

Skill Concrete Pictorial Abstract Guidance
Multiply 1-digit S - _ e == When moving to 3-digit by 1-digit
by 3-digit : = H1T O multiplication, encourage children
numbers . . siinsia (ansen ) 00 OO0O >4 ls to move towards the short formal
’ T ° ° OOOO written method.
e = | (o 00 00DO 4
q— \ g/ ° o OO 980 Base 10 and place value counters
BE = — ¢ oo :
_ Raed 1T 2 continue to support the under-
© . . e — standing of the written method.
Q ' T Limit the number of exchanges
> . e needed in the questions and move
children away from resources
when multiplying larger numbers.
Multiply 1-digit When multiplying 4-digit num-
by 4-digit Th{H|T O bers, place value counters are the
numbers. Theusards Hundreds Tans 1182 best manipulative to use to sup-

port children in their understand-
ing of the formal written method.

If children are multiplying larger
numbers and struggling with their
times tables, encourage the use of
multiplication grids so children
focus on the written method.




Multiplication

Skill Concrete Pictorial Abstract Guidance
Multiply 2-digit 2 ) When multiplying a multi-digit number
by 2-digit © e e e e O O 0 0 by 2-digits, use the area model to help
Numbers E E E 000 OO0 % | 20 2 childgen utzderstand .the size of the
®) e Q ® O numbers they are using.
E EE 000 00 30 |600| 60
Multiply 3-digit 1 20 2 This links to finding the area of a rectan-
by 2-digit num- g E g o O O o o gle by finding the space covered by the
bers 1| @ | O O B e base 10'
. Th
00 0000000 The grid method matches the area
200 o model as an initial written method be-
Lﬂ O @ @ e o e OQOO :0 5000 9300 120 x fore moving on to the formal written
C 8 g g ggg 8888 , ;100 - - multiplication method.
5
q0)
() 000 000000 .
> 000 000000
Multiply 4-digit When multiplying 4-digits, children
by 2-digit TTh  Th | H T o ?;)tl,:;jdbe confident in the written
Numbers :
LD 2 7 3 9
~ If they are still struggling with times
LN x 2 8 tables, provide multiplication grids to
o support when they are focusing on the
(qo] 5 2 5 1 3 9 71 2 written method.
Q 5 4 7 g 0 Consider where exchanged digits are
>' 1 1 placed and make sure this is consistent.
7 6 6 9 2




Division Vocabulary Progression:

EYFS Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Equal Equal groups | Equal groups | Equal groups Equal groups Equal groups Equal groups
groups
share share share share share share share
part part part part part part part
half half half half half half half
grouping grouping grouping grouping grouping
arrays arrays arrays arrays arrays
divide divide divide divide divide
divisor Long division Long division
quotient quotient
divisor divisor
dividend dividend




Division

Skill Concrete Pictorial Abstract Guidance
Understanding Children solve problems by sharing
division as shar- objects into equal groups.

. Sharing q
ing
- .
|
C
O
Q. o=
Q B~ 1
o
sweets each
o
Solve 1-step Children solve problems by sharing

problems using amounts into equal groups.

’ . . . . There are 20 apples altogether.
They are shared equally between 5 bags.
. . . . . How many apples are in each bag?

. . . . . . In Year 1, children use concrete and
. . . . . 20 - 5 = 4 pictorial representations to solve
problems. They are not expected to
20 record division formally.

division

(sharing)

Y1/2

In Year 2, children are introduced to
the division symbol.




Division

Skill Concrete Pictorial Abstract Guidance

Solve 1-step

[ Th 20 apples all her.
problems using . . . . . eTrrieaym,::re pif %ebsazstoogfeé «
. . . . . How many bags are there?

and counting the number of groups.
Grouping encourages children to
count in multiples and links to re-

(grouping) . .. . . peated subtraction on a number
éi; é; 20 - 5 — 4 line.

T T { | Ly / They can use concrete representa-
0123 4% 5 67 389 WTRDBHBBTBYW tions in fixed groups such as number

W shapes which helps to show the link
OQO OQ between multiplication and division.

ooeee
OO0

J Children solve problems by grouping

multiplication

2
g
{
y

Divide 2-digits T Divide quantities into equal groups. When dividing larger numbers,
by 1-digit ens Ones Use cubes, counters, objects or place 48 -2 =24 children can use manipulatives that

value counters to aid understanding. allow them to partition into tens and
ones.

Straws, base 10 and place value
q o ﬁ} . counters can all be used to share
LR <~ w e

numbers into equal groups.

(sharing with no

exchange)

Part-whole models can provide chil-
dren with a clear written method
that matches the concrete represen-
tation.

Y1/2

%)%y




Division

e Qo0

Skill Concrete Pictorial Abstract Guidance
Divide 2-digits i ::“_ When dividing numbers involving an
by 1-digit — kel 52 52 - 4-13 exchange, children can use base 10
(sharing with R eme l : - J | and place value counters to ex-
change one ten for ten ones.
exchange) v eue o o o
q- e wee Children should start with the equip-
~— quip
o ment outside the place value grid
000 000000 before sharing the tens and ones
> 8
‘OU - m equally between the rows.
O 000
- .
5’ | :°: Flexible partitioning in a part-whole
&_—\ - 0:0 model supports this method.
R
Divide 2-digits PR ame When dividing numbers with re-
by 1-digit e HHHH [ 53 +-4=13r1 mainders, children can use base 10
. . Tens J and place value counters to ex-
(sharing with J— h ten for &
change one ten for ten ones.
remainders) 13 &
[snsssssnns) aae
cen Starting with the equipment outside
the place value grid will highlight
q- B aee remainders, as they will be left out-
S~~~ side the grid once the equal groups
(>_') 000 0000000 have been made.
QLW
Q0 0 00000
[ e T Flexible partitioning in a part whole
Q [ 000 model supports this method.
O 000
@
@ 000




Division

Skill Concrete Pictorial Abstract Guidance
Divide 2-digits Children can continue to use place
by 1-digit ‘ 844 -4 =21 ‘ value counters to share 3-digit num-
(sharing) bers into equal groups.

844 Children should start with the equip-
<< ment outside the place value frid
> A ‘. before sharing the hundreds, tens

and ones equally between the rows.
2 | 2| ?
This method can also help to high-
light remainders. Flexible partition-
ing in a part —whole model supports
this method.
Divide 2-digits When using the short division meth-
by 1-digit od. Children use grouping. Starting
(grouping) with the largest place value, they

group by the divisor.

Language is important here. Chil-
415 |12 dren should consider ‘How many
groups of 4 tens can we make?’ and
How many groups of 4 ones can we
make?’

Y4/5

!

Remainders can also be seen as they
are left ungrouped.

-




Division

Skill Concrete Pictorial Abstract Guidance
Divide 3-digits Children can continue to use group-
| Hundreds
by 1-digit — 2 1 4 ing to support their understanding
(grouping) of short division when dividing a 3-
4 | 8 5 1 6 digit number by a 1-digit number.
LN Place value counters or plain coun-
> Tens - ones | [ ters can be used on a place value
856 - 4=214 | |- - .
grid to support this understanding.
[. 00000600 .] Children can also draw their own
' counters and group them through a
\ more pictorial method.
Divide 4-digits Place value counters or plain coun-

by 1-digit fe) 4126 |6 ters can be used on a place value
grid to support children to divide 4-

(grouping) (oo) @ m m_o 2 I 8 |5 |'s |h2 digits by 1-digit.

[ 8532 +-2 = 4,266] Children can also draw their own
counters and group them through a

@ @ more pictorial method.
)
QO

Y4/5
9
)
|
8

Children should be encouraged to
move away from the concrete and
pictorial when dividing numbers

with multiple exchanges.




Division

Skill

Abstract

Guidance

Divide multi
digits by 2-digit
(short division)

When children begin to divide up to
4-digits by 2-digits, written methods
become the most accurate as con-
crete and pictorial representations

IR 15 | 30 | 45 | 60 | 75 | 90 | 105 | 120 | 135 | 150 | | hecome less effective.
12 4 3 2
“
k>o_ . Children can write out multiples to
432 = 12 — 3 6 support their calculations with larger
0 4 8 9 S remainders.
15 7 / 3 133 135 W Children will also solve problems
7!335 v 15 - 489 with remainders where the quotient
can be rounded as appropriate.
Divide multi ‘12 x1=12 Children can also divide by 2-digit
digits by 2-digit 0 3 6 12x2=24 numbers using long division.
(long division) 1 2 | 4 3 2 (x30) ‘1|§ z i i ig ‘ 7,335 ~ 15 — 489 ‘
~ 131610 12x5=60 Children can write out multiples to
712 6 12x6=72 support their calculations with larger
_ 7.2 (x6) 12x7 =284 0 4 8|9 remainders.
12 x 8 =96 s[7 5 5 5 1x15=15
O 0 12x7=108 e o o o e 2X15=30
> 12 x10 =120 — T 3 %15 =45 Children will also solve problems
T3]3 )e 415 =60 with remainders where the quotient
—|1/2/0]0 (xe0) - can be rounded as appropriate.
432:12=36 NEIE Al
. Y, - 1.3 5 [x9) 10 x15 =150




Division

Skill Abstract Guidance
Divide multi When a remainder is left at the end
digits by 2-digits 24 /12 1x15=15 2| 4 i of a calculation, children can either
(short division) 115 | 3 7 2 2 %15 =30 5 leave it a§ a remainqer or convert it
1 5 | 3.7 2 to a fraction. This will depend on the
-3 00 3x15=45 context of the question.
5x15=75 |
L>D_ - 6 0 7|2 ‘ 372 - 15 = 24 —_ Children can also answer questions
10x15=150 5 where the quotient needs to be
1]2 — 6510 rounded according to the context.
112

372 +15=24r12




Array - An ordered collection of counters,
cubes or other item in rows and columns.

Commutative - Numbers can be multiplied
in any order.

Dividend - In division, the number that is
divided.

Divisor - In division, the number by which
another is divided.

Exchange - Change a number or expression
for another of an equal value.

Factor — A number that multiplies with
another to make a product.

Multiplicand - In multiplication, a number to
be multiplied by another.

Partitioning - Splitting a number into its
component parts.

Product - The result of multiplying one
number by another.

Quotient - The result of a division

Remainder - The amount left over after a
division when the divisor is not a factor of

the dividend.

Scaling - Enlarging or reducing a number by
a given amount, called the scale factor



