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Maths Calculation Policy,

This policy has been largely adapted from the White Rose and Power Maths Resources with further material added. It is a working document
and will be revised and amended as necessary.




Progression within each area of calculation is i line with the programme of study, in the 2014 National Cuwrriculwm. This calculation policy
MMMmemempammmwwoﬁwmmmm This policy has been designed to teach
Maths Mastery

At the centre of the mastery approuch to the teaching of maths is the belief that all children have the potential to succeed. They should have
access to the same cwrriculum content and, rather than being extended with new learning, they should deepen their conceptual understanding
the different calculation strategies that should be taught and used across the school, which is in line with the requirements of the 2014
Primary National Cwrriculwm.

Mathematical Language

The 2014 National Cwrriculum is explicit in articulating the importance af children using the correct mathematical language as a central part of
their leaming (reasoning). In certain year groups, the non-statutory guidance highlights the requirement for children to extend their language
around certain concepts. It is therefore essential that teaching using the strategies outlined in this policy is accompanied by the use of
appropriate and precise mathematical vocabulary. New vocabulary should be introduced in a suitable context (for example, with relevant, real
objects, apparatus, and pictures of diagrams) and explained carefully. High expectations of the mathematical language used are essential,
their mathematical vocabulary and presenting a mathematically justification, argument or proof.’ - 2014 Mathematics Programme of Study,



used to support children to develop a deep understanding of numhber and calculation.

Ush@ﬂwConcrew-PiotmiabAbstruot«Approudv: Children develop an understanding of a mathematical concept through the three steps of:
Concrete Representation: This is the first step in a child's learning. The child, is introduced to- an idea or skill by acting it out with real objects.
This is a ‘hands on’ component using real objects and it is the foundation for conceptual understanding.

Pictorial Representation: Once the child has sufficiently understood the ‘hands on' experience, they can be progressed onto relating them to
pictorial representations, such as a diagram or a picture of the problem.

Abstruct Representation: This is the third step in a child's learning. The child should now he capable of representing problems by using
mathematical notation, for example: 12 + 2 = 6

Maths in the Early Yewrs

Maths is separated into two areas: ‘Number’ and ‘Numerical Patterns’. Children are taught to count confidently, develop a deep understanding of the
numbers to 10, the relationships hetween them and the patterns within those numbers. By providing frequent and varied opportunities to build and apply
this understanding - such as using manipulatives, including small pebhles and tens frames for organising counting - children will develop o secwre base of




knowledge and vocabulary from which mastery of mathematics is built. In addition, owr maths cwrriculum includes rich opportunities for children to
develop their spatial reasoning skills across all areas of mathematics including shape, space and measwres. We aim to enahle the children to develop
positive attitudes and interests in mathematics, look for patterns and relationships, spot connections, ‘have a go’, talk to- adults and peers ahout what they,
notice and not be afruaid to- make mistakes!

We follow WhiteRose which ensures the five counting principles are taught and emhedded.:

1 - The one-one principle - This involves the children assigning one numhber name to each ohject that is being counted.

2 - The stahle-order principle - Children understand when counting, the numhers have to he said in a certain order.

3 - The cardinal principle - Children understand that the numhber name assigned to the final ohject in a group us the total numhber of objects in that
group.

4 - The ahstruction principle - This involved children understanding that anything can he counted including things that cannot be touched including,
sounds and movements e.g. jumps.

5 - The order-irrelevance principle - This involved children understanding that the order we count a group of ohjects is irrelevant. There will still e the
same number-

Overview of Addition and Subtruction Methods Y1-6

Method | Year Examples Benefits




Part Whole
Maodels

All

This part-whole model supports children in their understanding, of
aggregation and partitioning. Due to its shape, it can he o
as & cherry part-whote model. Sperred
When the parts are complete and the whole is chi o
aggregation to add the parts together to find the total.

When the whole is complete and at least one of the parts is empty,
children use partitioning (o form of subtraction) to find the missing

part.

Part-whole models can be used, to partition a number into two or
more parts, or to help children to partition a number into tens and,
ones or other place value columns.

In KS2, Cmidmbmappig,m“nd; | ling of the part-

Bar Model
Single

All

Concrete

7
|

?

Dlscrete|ll|||I|||I|||l|

4 3 ? 3
,

Combination ..

Continuous | 4 | 3 H ? 1/5/

477 53

|I 283 | 194 \ | 39 |14 ‘

The single bar model is another type of a part-whole model that can
support children in representing calculati to help oo
structure. them unpick
Cuhes and counters can be used in a line as a concrete
representation of the bar model.
Each, box represents one whote. point with smaller numbers.
The comhbination bar model can st ¢ children to by

ing on from the larger number. It is a good stepping stone
Continuous bar models are useful for a range of values. Each
rectangle represents a numhber. The question mark indi the
to be found. indicates the value
In KS2, children can use bar models to |
decimals and, fractions. J thers




Bar Model
Multiple

All

Discrete

7+3=10

| 7 | |

2,394 |

0w

2,394 — 1,014 = 1,380

1,380

The multiple bar model is a good way, to- compare quantities whilst
Two or more hars can he drawn, with a bracket labelling the whole
he represented with a discrete har model whilst continuous bar
Multiple bar models can also be used, to represent the difference in
subtraction. An arrow can he used to- model the difference.

When working with smaller numbers, children can use cubes and a
discrete model to find the difference. This supports children to see

Nuwmber
Shapes

Early

Yews , 1,

7=4+3 7=3+4

7+3

6+4

2
g

Numher shapes can he useful to support children to subitise numbers
as well as explore aggregation, partitioning and numhber honds.
When adding numbers, children can see how the parts come
together making a whole. As children use numher shapes more
aften, they can start to subitise the total due to their familiarity with
When subtracting numbers, children can start with the whole and,
then place one of the parts on top of the whole to see what part is
missing. Again, children will start to be able to- subitise the part that
Children can also work systematically to find numher bonds. As
they increase one numhber by 1, they can see that the other numhber
decreases hy 1 to find all the possible number bonds for a number.




Cuhbes

EYFS, 1

7=4+3

7=3+4

7-3=4

Cuhes can be useful to support children with the addition and
subtraction of one-digit numbers.

When adding numbers, children can see how the parts come
together to make a whole. Children could use two different colowrs
of cuhes to represent the numbers hefore putting them together to
create the whole.

When subtracting numbers, children can start with the whole and
then remove the number of cubes that they are subtructing in order
to find the answer. This model of subtraction is reduction, or take
away.

Cuhes can also be useful to look at subtruction as difference. Here,
hoth numhbers are made and, then lined up to find the difference
hetween the numbhers.

Cuhes are useful when working with smaller numhbers but are less
efficient with larger numhbers as they are difficult to suhitise and
children may miscount them.

Frames
within 10
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When adding and subtracting within 10, the ten frame can support
children to understand the different structures of addition and,
subtruction.

Using the language of parts and wholes represented, by, objects on
the ten frume introduces children to- aggregation and partitioning.
Aggregation is a form of addition where parts are combined together
to make a whole. Partitioning is a form of subtraction where the
whaole is split into parts. Using these structures, the ten frume can
enahle children to find all the numhber bonds for a numhber.

Children can also use ten frames to look at augmentation (increasing
a number) and take-away (decreasing a numhber). This can be
introduced through a first, then, now structure which shows the
change in the numhber in the ‘then’ stage. This can he put into a
story structwre to help children understand the change e.g. First,
there were 7 cars. Then, 3 cars left. Now, there are 4 cars.




Frames
within 20
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When adding two single digits, children can make each numhber on
separute ten frumes bhefore moving part of one number to- make 10
on one of the ten frames. This supports children to see how they,
have partitioned one of the numhers to- make 10, and makes links to
effective mental methods of addition.

When subtracting a one-digit numhber from a two-digit number,
Jirstly make the larger numhber on 2 ten frames. Remove the smaller
number, thinking carefully about how you have partitioned the
numhber to- make 10, this supports mental methods of subtruction.
When adding three single-~digit numbers, children can make each
numhber on 3 separate 10 frames hefore considering which order tor
add, the numhers in. They may bhe able to find a numher bond to 10
which makes the calculation easier. Once again, the ten frames
support the link to effective mental methods of addition as well as
the importance of commutativity.




Bead,
Strings

Year1

Different sizes of bead strings can support children at different
stages of addition and subtruction.

Bead strings to 10 are very effective at helping children to investigate
number bonds up to 10.

They can help children to systematically find all the number bonds
to 10 by moving one head at a time to see the different numhbers
they have partitioned, the 10 beads into e.g. 2 +8 =10, move one
bead, 3 +7 =10.

Bead strings to 20 work in a similar way but they also group the
to 10 and see the links to- numhber honds to 20.

Bead strings to 100 are grouped. in tens and can support children in
number bonds to 100 as well as helping when adding by making
ten. Bead strings can show a link to adding to the next 10 on
number lines which supports a mental method of addition.

Number
Tracks

Year 1

54+3=8

[1l2fs]+]®e]7]|@[2]w]

10-4=6

Al‘
[12]s[4]s]@]7[8]2]@

8+7=15
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5|6 7|(B)|s;|10|n|12|'z|14|@||§|1?|1e||5;

Number tracks are useful to support children in their understanding
When adding, children count on to find the total of the numhers. On
a numhber track, children can place a counter on the starting numhber
and then count on to find the total.

When subtructing, children count back to find their answer. They
start at the minuend and then take awuay the subtrahend to find the
difference bhetween the numhbers.

Number tracks can work well alongside ten frames and bead strings
which can also model counting on or counting back.

idea of counting on using a numhber track hefore they move on to
number lines.




Year 2 5+3=8 Labelled number lines support children in their understanding of
o addition and subtraction as augmentation and reduction.
m Children can start by counting on or hack in ones, up or down the
R T number line. This skill links directly to the use of the number track.
01 2 3 45 6 7 8 9 10 Progressing further, children can add numbers by jumping to the
nearest 10 and then jumping to the total. This links to the making 10
. method which can also he supported by ten frames. The smaller
18+ 7=15 number is partitioned to support children to make a number bond to
INRYAN 10 and to then add on the remaining part.
2 5 5 5 Children can subtract numhbers by, firstly jumping to the nearest 10.
A, T + Again, this can be supported by ten frames so children can see how
©123456789N0WNRBEKRBUY BB
[
14-6=8
AN 2 4
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\ £Y N
©123456789WNREKRBEKYEB2W




Blank number lines provide children with a structure to add and

Elumbp,r Year? 35+37=72 subtract numhbers in smaller parts.
Li Developing from lahelled number lines, children can add by jumping
unes +5 + 30 + 2 tUthznzarestmand,t}wnaddmg/ﬂwrestojlth@mmmueiﬂwra&a
meremmuy,aisucmuwbad%mwnunlhermwmot again
35 40 0 72 by jumping to the nearest 10 and then subtructing the rest of the
number.
35137 =72 Blank number lines can also be used effectively to help children
done by, starting with the. smaller numhber and then counting on to
+5 + 32 the larger numhber. They then add up the parts they have counted on
35 40 /2
72 — 35 =737
+W
35 40 0 72
Straws Year 2 74+6=13 Smsmmqj}ectumwug,wsupporbchudxmmthur
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42 -17=25
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| unbundle group 100V
'J\ J\ of 10 straws A

Chudrenoanbzumduwd,wﬂwmqibundlm@gmup&ojm
when adding smaller numhbers and when representing 2-digit
numbers. Use elastic hands or other ties to- make bundles of ten
straws.

When adding numbers, children bundle a group of 10 straws to
represent the exchange from 10 ones to 1 ten. They then add the
total.

When subtrocting numbers, children unbundle a group of 10 straws
to represent the exchange from 1 ten to 10 ones.

Straws provide a good stepping stone to adding and subtracting

with Base 10/Dienes.




Base 10
Addition

KS2

Tens Ones

1| [0

|

&

Hundreds Tens

Ones

[T

[
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38
+23
61

265
+ 164

429

Using Base 10 or Dienes is an effective way, to support children's
understanding of column addition. It is important that children write
out their calculations alongside using or drawing Base 10 so they
Children should, first add without an exchange before moving on to
addition with exchange.. The representation becomes less efficient
with larger numbers due to the size of Base 10. In this case, place
value counters may be the hetter model to use.

When adding, always start with the smallest place value column.
Here are some questions to support children.

How many ones are there altogether?

Can we make an exchange? (Yes or No)

How many do we exchange? (10 ones for 1 ten, show exchanged 10
in tens column by writing 1 in column)

How many ones do we have left? (Write in ones column)
Repeat for each column.

Base 10
Subtraction

KS2

Tens

Ones

TS

e x
> XEIP Y

5 1
65

— 28
S¢

Hundreds Tens

Onés 435

i |
L I
 Httk

— 2D

262

Using Base 10 or Dienes is an effective way to support children's
understanding of column subtraction. It is important that children
write out their calculations alongside using or drawing, Base 10 so
they can see the clear links hetween the written method and the
motdel.

Children should, first subtract without an exchange hefore moving on
to subtraction with exchange. When huilding the model, children
should just make the minuend using Base 10, they then subtruct the
subtrohend. Highlight this difference to addition to- avoid errors by
making hoth numbers. Children start with the smallest place value
column. When there are not enough
ones/tens/hundreds to subtract in a column, children need to move
to the column to the left and exchange e.g. exchange 1 ten for 10
ones. They can then subtract efficiently.
Thwmodzl,ls,q@ﬁwmtwwhupwlr digit numhers. PLawvuluz




Place
Value
Counters

KS2

Hundreds Tens Ones

000 i.ﬁ_] 00

384
+257
621

11

Hundredths

365
+ 2.41

6.06

Using place value counters is an effective way to support children's
understanding of column addition. It is important that children write
Children should, first add without an exchange hefore moving on to
addition with exchange. Different place volue counters can be used
to represent larger numbers or decimals. If you don't have place
value counters, use normal counters on a place value grid to enable
children to experience the exchange between columns.

When adding money, children can also use coins to support their
understanding. It is important that children consider how the coins
amounts.

Place
Value
Counters
Subtruction

KS2

Hundreds Tens

:...ﬁ 0000

\|ooes®

L ]
oesee

Thousands | Hundreds

Tens Ones

C22c 000

5388

27 0009
DD

652

— 207

445

4357
— 2735
1622

Using place value counters is an effective way, to- support children's
understanding of column subtraction. It is important that children
they can see the clear links hetween the written method and, the
motdel.

Children should first subtract without an exchange hefore moving on
to subtraction with exchange. I you don't have place value
counters, use normal counters on a place value grid to enable
children to experience the exchange bhetween columns.

using counters, they then subtract the subtrohend. Children start
with the smallest place value column. When there are not enough
ones/tens/hundreds to subtract in a column, children need to move
to the column to the left and exchange e.g. exchange 1 ten for 10
ones. They can then subtract effici 3

Addition and Subtraction Glossary

Addend -A numher to be added to another-

Aggregation -comhining bwo or more quantities or measuwres to find o total.
Augmentation -increasing a quantity or measure by another quantity.




Comunutative —-numhbers can be added, in any order.
Complement -in addition, a numher and its complement make a total e.g. 300 is the complement to 700 to make 1,000

Exchange -Change a number or expression for another of an equal value.
Minuend -A quantity or number from which another is subtrocted.

Partitioning -Splitting a numher into its component parts.
Reduction -Subtruction as take away.

Subhitise -Instantly recognise the numher of ohiects in a small group without needing to count.

Subtrahend -A number to he subtructed from another.
Sum -The result of an addition.
Total -The aggregate or the sum found by addition.

Overview of Multiplication and Division Methods 1-6

Method

Year

Examples

Benefits




Bar model

All

5X5=25

3x7=21
/I x3=21

21+7=3

Children can use the single bar model to represent
multiplication as repeated addition. They could use
counters, cuhbes or dots within the bar model to support
calculation hefore moving on to placing digits into the bar
rrwdthcrepmsenthulﬂpucaMn
Itl&mlpurbuntwherbwh/mg/word,pmbiem&dmthzb,ar
model represents the problem.

Sometimes, children may look at scaling problems. In this
case, more than one har model is useful to represent this

type of problem, e.g. There are 3 girls in a group. There are
5 times more hoys than girls. How many boys are there?
The multiple bar model provides an opportunity to compare
the groups.




Numher KS1 Number shapes support children’s understanding of

Children can build multiplications in a row using the

5% 4 =20 nwnhershape&Whmu&ng,odd,numhm,erwoumg@

A% 5=20 children to interlock the shapes so there are no gaps in the
row. They can then use the tens number shapes along with

oﬂwrnacessurg,shupz&werﬂwtop,ojlthzmwwdwd%m

£ %4 — 20 hildren, in. di . of multiplicati
e.g. odd xodd =even, odd xeven =odd, even xeven =even.
4x5=20 When dividing, numhber shapes support children's

how many groups of the numhber there are altogether e.g.

18+-3=06
Bead Strings KS1
5x3=15 15+3=5 ChidmmnMidﬂwmdhphmhonusmg,thzbead& The
3x5=15 colour of beads supports children in seeing how many,

groups of 10 they have, to calculate the total more

officiently.
-Q2220 Q2R COO00~ | Encourmge childen trcount in mliples asthoy buld the
number e.qg. 4, 8, 12, 16, 20.
Children can also use the head string to count forwards
5%3=15 BaRE and backwards in multiples, moving the heads as they
3x5=15 count.
R R, 0 R0 000000 O dividing by e.g. 20 divided, by 4 —Make 20 and, then group
the heads into groups of four. Count how many groups
4%x5=20 20 sA4=5 you have made to find the answer.
5x4=20




Number KS1 . - - , ; - Number tracks are useful to support children to- count in
Trach C T N N N multiples, forwards and backwurds. Moving counters or
CHBCHECRRCRACRRCRRCRE cubes along the numhber track can support children to keep.
- o - track of their counting. Translucent counters help children
™ N B to see the numher they have landed on whilst counting.
@ [2]s[«[s1®[e]o[0]n|@n]u[s[e]r@n]x] When multiplying, children place their counter on O to start
and then count on to find the product of the numhbers.
6x3=18 When dividing, children place their counter on the numhber
ZIx6=18 theg,adeLdmg,aMthzwumbapk,menp&oj&thz
Chddmvmwrdhmmmmywmp&thzghwzmudzw}md,
- the answer to the division.
A " " " " Number tracks can be useful with smaller multiples but
‘@|1‘2‘®‘4‘5‘®‘? a‘@‘10‘n|@)‘13‘14|@){1&‘1 ‘19 20| whmrwmwmmwmbmmm
18+3=6 '
Number lines KS1 _ )
lahelled, Labelled number lines are useful to support children to

countmnwlﬂpie&}mwwd&andbudawd&a&dea&

WhmnwltxpLgmg, children start at O and,thmoounbonw
When dividing, sm:‘babthznumbzrmwg,md»ndmg,and,
until they reach 0.

Children record how many jumps they have made to find
the answer to the division.
Labdlednumberhne&canb@u&gﬁ@w%smuﬂzrnuﬂhpjz&




Number lines KS1 Children can use blank numhber lines to represent scaling as
blank x4 multiplication or division.
Blan,k,numherhnzs,wuhuwervul&cansupportdumw
I E! 'E! 12 I I I I I Blan,k,nwnherhnzs,wuhgubuwmul&canalscrbzused,}or
children to represent scaling.
A red car travels 3 miles.
A blue car 4 times further.
How far does the blue car travel?
X 4
3
A blue car travels 12 miles.
A red car 4 times less.
How far does the red car travel?
Base 10 KS2 Using Base 10 or Dienes is an effective way to support
ltinlicati Hundreds Tens Ones chiidms,undmtandwoyoowmmuwphmMn Itis
l I J. < .J X 3 and written representations, match.
As numbhers hecome larger in multiplication or the amounts
| | U ] 72 of. groups hecomes higher, Base 10 / Dienes hecomes less

exchanges needed.

Base 10 also supports the area model off multiplication
well. Children use the equipment to build the number in a
calculating the total volue of the pieces This area model
can be linked to the grid method, or the formal column
method of multiplying 2-digits by, 2-digits.




Base 10

KS2

Tens

68 + 2 =34

Using Base 10 or Dienes is an effective way, to support
children’s understanding of division.

When numhers become larger, it can he an effective way, to
move children from representing numhbers as ones towards
representing them as tens and ones in order to divide.
Children can then share the Base 10/ Dienes hetween
different groups e.g. by drawing circles or by rows on a
place volue grid,

vuluzcmd,wvrk,oﬁmmleaﬂbwnght I}tfwreamang,l,@ﬁtma
column, they exchange e.g. one ten for ten ones.

When recording, encowrage children to use the part-whole
model so they can consider how the numhber has been
partitioned in order to divide. This will support them with
mental methods.




Place Value
Counters

KS2

Tens Ones
0000000
0000000
000{0000
0000000
0000000

P
\

@0/000) -

©0/000(@
©0|000(®
00 000|0
00000

34
X 5

170

12

-

X 52

80
120
+ 1200

1408
1

Using place value counters is an effective way, to support
children’'s understanding of column multiplication. It is
and written match.

As numbers become larger in multiplication or the amounts
of groups hecomes higher, Base 10 / Dienes hecomes less
efficient due to the amount of equipment and numhber of
exohangz&nzedzd,Thzwunwsshowd,bzuszd,tUamporb
support the arithmetic.

Place value counters also support the area model of
multiplication well. Children can see how to- multiply, 2-
digitnumhbershy, 2-digitnumhbers.




Place Value
Counters
Divisi

KS2

1223
4| 4892

Using place value counters is an effective way to support
children’s understanding of division.

When working with smaller numbers, children can use
place volue counters to share between groups. They, start
left to right. If there are any counters left over once they,
have heen shared, they exchange the counter e.g. exchange
one ten for ten ones. This method, can he linked to the part-
whole model tor support children to show their thinking.
Place volue counters also support children's understanding
af short division by grouping the counters rather than
sharing them. Children work from left to right through the
place volue columns and, group the counters in the numhber
after they have been grouped, they exchange the counter
e.g. exchange one hundred, for ten tens.

Multlplwatwnand/Dmelossurg{

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

Comumutative -Numbers can he multiplied in any order.
Dividend -In division, the number that is divided.

Divisor -In division, the numhber 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 o product.
Multiplicand -In multiplication, a numhber to he multiplied by another.
Partitioning, -Splitting a numher 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




KEY STAGE 1

they should learn that

subtruoﬂxm

Thegbanvhomemundmwwmg,ojHOsdebwdwdopthurmsmwgw& espzaaligmaddtﬂmmmd

Addition and subtraction: Children first learn to
connect addition and subtraction with counting,
an understanding of parts and wholes, and an
understanding of unitising 10s, to develop efficient
known numhber bonds and an increasing
awareness of place value. Addition and,
subtraction are taught in o way that is interlinked,
A key idea is that children will select methods and,
approuches based on their numher sense. For
example, in Year 1, when faced with 15 - 3 and
15 - 13, they will adapt their ways of approuching
mathematical thinking to ensuwre accuracy and
using known numbher facts to harness their recall
of honds within 20 to support both addition and,
subtruction methods.

In Year 2, they will start to see calculations
presented, in a column format, although this is not
expected, to he formalised until KS2. We show the
column method in Year 2 as an option; teachers
may not wish to include it until Year 3.

Multiplication and division: Children develop an
counting in equal steps, starting with 2s, 5s and
10s. In Year 2, they learn to connect the language
af equal groups with the mathematical symhols
Jor multiplication and, division.

They learn how multiplication and division can be
related to repeated addition and repeated
subtraction to find the answer to the calculation.
In this key stage, it is vital that children explore
and,expmma/vurw,tg,oﬂstmng,mgz&m

mdudmgcoweieexpznmces,a&wewa&absimot

calculations.

Chudrenbeyntorecausomkeg,mmuplwauon

thzZ 5 and 10 Umzsrtablp,s,and,huwthzg,m

related to- counting.

Fractions: In Year 1, children

In Year 2, thug/dmfelnpan
experience non-unit fractions, and
they learn to write them and read
them in the common format of
numerator and denominator.




Year1
Addition

Counting and adding more Counting and adding more Counting and adding more
Children add, one more person or ohject to-a | Children add one more cube or counter toa. | Use a number line tor
group to find one more. group to represent one more. understand, how to link
ing, on with, findi
e one more.
00 O Ofal
EETRERERE
One more than 4 is 5.
One more than 6 is 7.
7 is one more than 6.
Learn to link counting on
with adding more than one.
0 1 23 4556 7 8
0090090090 O®OOO0
5+3=8
Undgrsm,dmg,pwtrparb-whule Und,erstundmg,parb-parb-whote Und.erstundmg,parb-pnrb-
relationship whole relationship
Sort people and ohjects into parts and Children draw to represent the parts and, Use a part-whole model tor

(6)+[4)=[0]
The parts are 1 and 5. The whole is 6. 64 =10
The parts are 2 and 4. The whole is 6.
Knowing and finding numher honds Knowing and finding numher honds Knowing and finding,
within 10 within 10 numher honds within 10
Break apart a group and put back together | Use five and ten frames to represent key Use a part-whole model
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4+0=4
3+71=4
Understanding teen numhers as @ Understanding teen numhers as a Understanding teen
complete 10 and some more complete 10 and some more numhers as a complete 10
Complete a group of 10 objects and count Use a ten frame to support understanding of | and some more.
more. a complete 10 for teen numbers.
r«/"/a\ 1 ten and 3 ones equal 13.
0 » ] : 10+3=1713
TR 00000 0o
) N— 00000 ¢
13 is 710 and 3 more. 13 (s 10 and 3 more.
Adding by counting on Adding by counting on Adding by counting on
Children use knowledge of counting to 20 to | Children use counters to support and Children use numher lines or
ind a total by counting on using people or | represent their counting on strategy. number tracks to- support
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7+5=)
Adding the 1s Adding the 1s Adding the 1s
Children use bead strings to recognise how | Children represent calculations using ten Children recognise that a

to add the 1s to find the total efficiently.

A e i s i OOL000,

2+3=5
12+3=175

Jrames to add a teen and, 1s.

00000 00000
00000

2+3=5
12+3=175

teen is made from a 10 and
some 1s and use their

within 10 to work efficiently.

3+5=8
So;, 13+5=18

Bridging the 10 using numher honds

Bridging the 10 using numher honds

Bridging the 10 using

Children use a bead string to- complete a. 10 | Children use counters to complete a ten numher honds
and understand how this relates to the Jrame and understand how they can add, Use a part-whole model and
addition. using knowledge of numhber honds to 10. a numher line to support the
calculation.
0000000 00— OO~
00000 (0000
7 add 3 makes 10. ““
So;, 7 add 5 is 10 and 2 more.
00000 ©O0O0
0000e (Y
‘ll Ib IlI I12 I‘3
9+4=1]3
Year1 Counting hack and taking away Counting hack and taking away Counting hack and taking
Subtruction Children arrange objects and remove to find | Children draw and cross out or use counters | awuy
how many are left. to represent objects from a problem. Children count back to take
away and use a number line
or number track to support

the methodl.
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1-0-0

There are D children left.

Finding a missing part, given a whole and
a paut

Children separate a whole into parts and,
subtraction.

O

Finding a missing part, given a whole and
a part

Children represent a whole and a part and
suhbtractior.
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128852

00000
0900 ®

8 is 2 more than 6. 5-4=171 012345673819

6 is 2 less than 8. The difference between 5 and 4 is 1.

The difference between 8 and 6 is 2. 10-4=6
The difference between 10
and 6 is 4.

Subtruction within 20 Subtruction within 20 Subtruction within 20

Understand when and how to subtract 1s Understand when and how to subtract 1s Understand how to use

iciontly, Wiciontly, l ledge of bonds withi
10 to subtract efficiently.

U head string to subtract 1s efficiently.

- w : COEO®®® [@@B & & |, ;..

998008809800 OO0 ®)®)® 15-3=12

5-3=2

5-3=2

15-3=12 15-3=72

Subtructing 10s and 1s Subtructing 10s and 1s Subtructing 10s and 1s

For example: 18 - 12 For example: 18 - 12 Use a part-whole model tor
support the calculation.

Subtract 12 by, first subtracting the 10, then | Use ten frames to represent the efficient 0

the remaining 2. method of subtracting 12.

BRBERD TDDD (00000 @eeee ©) ()

BBBBE BDDD |ceeee eee

First subtract the 10, then take away 2. First subtract the 10, then subtract 2. 5¢97;f;45=5

Subtruction hridging 10 using numher Subtruction bridging 10 using numher Subtruction bridging 10

honds honds using numher honds

For example: 12 - 7




Represent the use of honds using ten Use a numher line and a
Arrange ohjects into- a 10 and some 1s, then | frames. part-whole model to support
decide on how to split the 7 into parts. the method.
T RS ooss
Fori3 - 5, I take away 3 to make 10, then
782 and 5, so I take away the 2 and take away 2 to- make 8.
= -3
then the 5. —_—
5 6 7 8 9 10 Il 12
Year1 Recognising and making equal groups Recognising and making equal groups Descrihe equal groups
Multiplication | Children arrange ohjects in equal and, Children drow and, represent equal and using words
unequal groups and understand how to unequal groups.
recognise whether they are equal. Three equal groups gf 4
‘90 @O @ Four equal groups gf. 3
A B C oo O ' X
Fo (kS EHEY s ® o0 00
" A AL 5
AA L4
A A AA
counting in 2s, 5s and 10s counting in 2s, 5s and 10s groups hy counting in 2s,
100 squares and ten frames support 5s and 10s
counting in 2s, 5s and 10s. u number line to- support
O e e R R R ks uuuuu > sed '
o8 830000 o6 P ine :
00| (0/0] (00| [®/0] [0/ counting in 2s, 5s and 10s.
_ ole [o/0 (0/0] (e/0] @[0)
There are 5 pens in each pack ... CEREREER
5..10...15...20...25...30...35...40.... i [ [n[w]s]6 |76 m @) I0 10 10 10 10
21| 22[23[24] 25 26 [ 27 28] 24 [G30) NW
31132(33(34|35(36|37(38 3q
41|42 43[44] 45| 46] 47 48] 4a |(50) } ' 1 J ' |
0 10 20 30 40 50
Year1 Grouping Grouping Grouping
Division Learn to- make equal groups from a whole Represent a whole and work out how many, | Children may relate this to

equal groups.




Sort a whole set people and, objects into

000000000

There are 10 in total.
Thefea/*e5meadbgmup.
T/zemarengup&

Share a set of ohjects into equal parts and,
work out how many are in each part.

X X X X OO

B e e

% & (3% %

Sharing
Sketch or draw to represent sharing into
equal parts. This may be related to




Year 2
Addition

Understanding
10s and 1s

Group objects into 10s and, 1s.

Understand 10s and, 1s equipment, and link

Represent numhbers on a place value grid,
using equipment or numerals.

Ones
()

So; I know that 4 tens add 3 tens is 7 tens.

So; I know that 4 tens add 3 tens is 7 tens.

Use known honds and unitising to add 10s.

4+3=:]

4 +3=7
4 tens + 3 tens = 7 tens
40 + 30 = 70

Add the 1s to find the total. Use known
honds within 10.

Add the 1s.

Understand the link hetween counting on
and using known number facts. Children
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honds to improve efficiency and accuracy.
32 33 34 35 36 37 38 39 40

This can be represented horizontally, or
Complete a 10 using numher bonds.

Add the 10s and then recomhine.

should he encouraged to- use known numhber

+5
43 44 45 46 47 48 49 50 51 52 53
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| ]
27 is 2 tens and 7 ones.

50 (s 5 tens.

|

This can also be done in a place value grid.
T
1
e |

I need toradd 7. I will use 5 to complete a

10, then add 2 more.
Add the 10s and then recomhine.
R

47 add 6 ones is 4 tens and 7 ones.
[®) )
i
<
>
L
a3
Complete a 10 using numhber honds.
There are 4 tens and 5 ones.

471 is 4 tens and 1 one.

[+
10 § 10

to a 2-digit

Adding a
multiple of. 10
numher




There are 7 tens in total and 7 ones.
So;, 27 + 50 is 7 tens and 7 ones.

66 is 6 tens and 6 ones.
66 + 10 =76

A 100 square can support this
understanding.

I |23 5|6|7(8|a]l0
njii3 16|17 (1819 |20
21|122|23 25|26|27 (28|29 |30
31 (3233 35(36|37 383940
4 | 42|43 45| 46| 47 [ 48|49 |50
51| 52|53 55(56 57 |58 |59 | 60
6l 63 65|66 | 6768|6970

772|713 75|76
7] 88 69 o}

9l |92|93|94|95(96| 97|98 |99 |100|
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&
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-
¥
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""""".
CAEENENENERTNENENEA
""""".
ARNEATAE NNV
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5+3=8
There are 8 ones. in total,

3+2=5
There are 5 tens in total.

35 +23 =58

Add the 10s and 1s separately. Use a
part-whole model to support.

32 +

17=10+1
32+10 = 42
42 +1=43

32 + 71 =43

Add the 10s and the 1s separately, bridging
10s where required. A numher line can

support the calculations.

+10

Use known number honds and, unitising to
subtract multiples of 10.

Use known number honds and, unitising to
subtract multiples of 10.

Use known number honds and, unitising to
subtract multiples of 10.
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8 subtract 6 s 2.
So; 8 tens subtract 6 tens (s 2 tens.

( 100
| 30

10-3=7
So; 10 tens subtract 3 tens is 7 tens.

Sheb

7 tens subtract 5 tens is 2 tens.
70 - 50 = 20

Subtructing @ | Subtruct the 1s. This may be done in or out | Subtruct the 1s. This may be done in or out | Subtract the 1s. Understand the link hetween
single-digit of a place value grid. af a place value grid. counting back and subtracting the 1s using
numher known honds.
el seeoaw §:§§§i —t————+———+——+——+——+—+—
N[ e o999 30 31 32 33 34 35 36 37 38 39 40
JEY @ & ¥ B
T ) -2
P——— 3 9
10.*‘ --- o, 3
e @
T | o 3 6 9-3=6
39 -3=36
Subtructing a | Bridge 10 by using known honds. Bridge 10 by using known honds.
single-digit - -
numher :::: ::::l 00| (00 [0[0] 99 =4
idgi 0009 L) 0000 00 s
bridging10 | leje| @@/ 0l0| /s o/e|[0/0]/0/0® A
I oo/ 0000 ——t—t—t—t—t—+—+—+—
CILICCICIL olo]0/0/[0®] 16 17 18 19 20 21 22 23 24 25 26
35 -6 35-6 24-6=7?
[ took away 5 counters; then 1 more. First, I will subtract 5, then 1. 24-4-2=7
Subtructing a | Subtruct by taking away. Subtract the 10s and the 1s. Subtract the 10s and the 1s.
2-digit numher

This can be represented on a 100 square.

This can be represented on a numher line.

-10 -10 -10 -10

64 - 41 =7




0000 0O e
QQOOOOOOQ) B EIDEIEIEIE 63 - 40 = 23
O00O0000O0O00O 31 (3233343536 | 37(38 39 |40 64 - 41 =23
OOOOOOOOOO 4l |42 | 43 |44 | 45| 46 | 47 (48 (49|50
O00LgT TN 51|52 53|54 5556 57[s8] 5960 e - p_"
61 |62 |63 |64 65|66 |67 6869 (70 : : ; i
zg@z@gg@zg 7172173 |74 |75|76|77 |78 |79 | 80 = 26 .o -
Q 8l |82|83|84|85(86(87(88(89(90 46 - 20 = 26
911929394 (95|96 (97 (98 (99 (100 26 - 5 =27
61~ 15 46 - 25 = 21
I took away 1 ten and 8 ones.
Year 2
Multiplication
Equal groups ReoogmszecwaLgmup&andwniea& Recognise equal groups using standard Usecunumberhnzandwntea&repeaxzct
l#*# lk*# l:t# 000 000 o000 | I |
OO0 OO OO
3 groups of 5 chairs 5+5+5=15




I can see 6 groups gf 3.
I can see 3 groups gf 6.

Form arrays using counters to visualise

commutativity. Rotate the array to show

multiplication.

escssscesees

This is 2 groups gf 6 and also 6 groups gf 2.

4+ 4 +4+4+ 4 =20
5+5+5+5=20
4 x5=20and5 x 4 = 20

Develop an understanding of how to unitise
groups of 2, 5 and 10 and learn

3 groups gf 10 ... 10, 20, 30

3 x10 =30

Understand how to relate counting in
000000000
0]0/0/0]0/6[0]0/0]0);

0]0]0]0]0]0]0[6[6]0)

0 [0 20 30

10 + 70 + 10 = 30
3 x 10 =30

Understand how the times-tahles increase
and contain patterns.




1010 10 10 10 10 10 [

1010 10 10 10 10 10 10 {10}

1010 10 10 10 10 10 10 10 (o

101010 10 10 10 10 10 10 10

101010 10 10 10 10 10 10 10 10 (I8

5 x 10 = 50
6 x 10 = 60

Start with o whole and share into equal
parts, one at a time.

Represent the ohjects shared into equal parts
using a bar model.

Use a har model to support understanding of




000000000000

12 shared equally between 2.
They get 6 each.

Start to understand how this also relates to
grouping. To share equally bebween 3
people, take a group of 3 and give 1 to each
person. Keep going until all the objects have
heen shared,

15 shared equally between 3.
They get 5 each.

OC00O000O0O0O0O0O0O0O0O0O0O0OO
18

Understand how to make equal groups from
a whole.

20800 [o20)zéjod

8 divided into 4 equal groups.
There are 2 in each group.




2+3=4

XN xIrxIrxnoxrxrx

12+4=3

XX rnoxrxoxrn

2+6=2

@ oo oe o o® o0 o

2+2=6

XX XYY YN xxrxyYx

000000000000

0 2 3 4 5 6

There are 4 groups now.

12 divided into groups gf 3.

12+3=4

There are 4 groups.

G $ign S S .

4 groups gf 5 cars is 20 cars in total,
20 divided by 4 is 5.

Link equal grouping with repeated
subtraction and known times-tahble facts to

(0000000000 0000000000 0000000000 0000000000

N

0 10 20 30 40

40 divided by 4 is 10.

Use a har model to support understanding

Relate times-table knowledge directly to

livisi

Ix10=10
2x10=20
3x10=30
4 x 10 =40
5x10=50
6 x 10 =60
7x10=70
8 x10=280

I used the 10
times-table
to help me.
3 x 10 = 30.

I know that 3 groups gf 10 makes 30, so I
know that 30 divided by 70 is 3.

3xJ10=30 so 30+10=3




KEY STAGE 2

In Years 3 and 4, children develop the hasis of written methods by building their skills alongside a deep understanding of place value. They should use
value equipment to support their understanding, but not as a substitute for thinking.

Key language: partition, place value, tens, hundreds, thousands, column method, whole, part, equal groups, sharing, grouping, bar model

Addition and subtraction: In Year 3 especially,
the column methods are built up gradually.
Chudrmdeda\feLopthwwqdmtandmg,oj&how
exchanges, reLatz&topLawvuhw. The example
calculations chosen to introduce the stages of each
method may often be more suited to a mental
method. However, the examples and the
progression of the steps have heen chosen to help
children develop their fluency in the process,
alongside a deep understanding of the concepts
and the numhers involved, so that they can apply
calculations. The class should be encouruged to
calculations, and children should he encouwraged at
every stage to make choices ahout which methods
to apply.

In Year 4, the steps are shown without such fine
their understanding with a secure basis in place
value. In subtraction, children will need to develop
their understanding af exchange as they may need
to exchange across one or two columns.

By the end of Year 4, children should have

dmrdopzd}hwnwmwhunnmﬂhnd&alﬂngsm

Multiplication and division: Children build a
solid grounding in times-tables, understanding the
multiplication and division facts in tandem. As
such, they should be as confident knowing that 35
divided by 7 is 5 as knowing that 5 times 7 is 35.
Children develop key skills to support
multiplication methods: unitising, commutativity,
and how to use partitioning effectively.

Unitising allows children to use known facts to
mluplg,and,dWLdzmuluplz&ojHO awd,100

allows children to extend their skills to- multiplying
and dividing 2- and 3-digit numhers by a single
digit.

Children develop column methods to support
multiplications in these cases.

For successful division, children will need to- make
choices ahout how to partition. For example, to
divide 423 by 3, it is effective to partition 423 into
300, 120 and 3, as these can he divided by 3
Children will also need to- understand the concept
af remainder, in terms af a given calculation and,

Frucuon& Chudx'ervdevetoptkwkeg,conceptoj&
wmd,dWLdmg,tmrw,meratorsand/dznommatom as
well as exploring the visual concept through
Jractions of shapes. Children learn how to find a
Jraction of an amount, and develop this with the
aid of a bar model and, other representations
alongside.

in Year 3, children develop an understanding of
how to add and subtract fractions with the same
denominator and find complements to the whole.
This is developed alongside an understanding of
than 1. In Year 4, children begin to work with
Jractions greater than 1.

Decimals are introduced, as tenths in Year 3 and
then as hundredths in Year 4. Children develop an
relationship with fractions, with dividing by, 10
and 100, and also with place value.




Understand, the cardinality of 100, and, the
link with, 10 tens.

Use cuhes to place into groups of 10 tens.

ococooo
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0000000000
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0000000QC00Q0OQCCOC
(XX X X XXX KX
[EX XXX XXX X
[ XX XXX X X K]
(A X X X XXX KX
(A XXX XX N X X
0000000000
0000000000
[(EX XXX XXX X]
Sa333Ys8Ns

o

Unitise 100 and count in steps af 100.

Represent steps of 100 on a number line and,
a number track and count up to- 1,000 and
back to 0.

200 10
O J] o

Unitise 100s, 10s and, 1s to build, 3-digit
numbhbers.

TP e o o & 4
PEEGGCGG

g
200 I l 240 l l 24| l
Use a place value grid to support the
structure gf numhers to 1,000.

Place value counters are used alongside
other equipment. Children should
understand how each counter represents a

Represent the parts of numhers to 1,000
using a part-whole model.

(25)
@9 (0) ()

215 =200 + 710 + 5

Recognise numhbers to 1,000 rt on
a numher line, including those hebween
intervals.

Adding 100s

Use known facts and unitising to add,
multiples of 100.

Use known facts and unitising to- add,
multiples of 100.

Use known facts and unitising to- add,
multiples of 100.



e — — L — — 3 = — —
3+2=5

3 hundreds + 2 hundreds = 5 hundreds
300 + 200 = 500

3+4=7
3 hundreds + 4 hundreds = 7 hundreds
300 + 400 = 700

Represent the addition on a number line.

Use a part-whole model to support
Hising,

3+2=5
300 + 200 = 500

Use numher honds to add the 1s.

[ o

10 LOLLIES

204 +4 =7

Now there are 4 + 4 ones in total.
4+4=8

214 + 4 =218

Use numher honds to add the 1s.

17 O

™

bonds to add
the Is.

KE+4=q

245 + 4
5+4=9

245 + 4 = 249

Understand the link with. counting, orn.

245 + 4

245 246 247 248 249 250

Use number bonds to- add the 1s and,
understand that this is more efficient and
less prone to error.

245+ 4 =7
I will add the 71s.

5+4=9
So; 245 + 4 = 249

Understand, that when the 1s sum to 10 or
maore, this requires an exchange of 10 ones
Jor 1 ten.

Exchange 10 ones for 1 ten where needed.
Use a place value grid to support the
understanding.

Understand how to bridge by, partitioning to
the 1s to- make the next 10.
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135+ 7 =742

135 +7=72
135 + 5 + 2 = 142

Enswre that children understand how to add
1s bridging a 100.

7198 +5=7

798 + 2 + 3 =203

hond, for the 10s.

351 +30 =7

Calculate mentally by, forming the number
hond, for the. 10s.

753 + 40

T knowthats + 4 =9
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234 + 50

There are 3 tens and 5 tens altogether:
3+5=8

In total there are 8 tens.

234 + 50 = 284

+ e

5 tens + 3 tens = 8 tens
357 + 30 = 387

S0, 50 + 40 = 90
753 + 40 = 793

Understand the exchange of 10 tens for 1
hundred.

Add by exchanging 10 tens for 1 hundred.

184 +20 = ?

H T [ o

184 + 20 = 204

Understand how the addition relates to
counting on in 10s across 100.

N N\

-ttt
184 190

184 +20 =7

Icancount in 10s ... 194 ... 204
184 + 20 = 204

Use numher honds within 20 to support

385 + 50

There are 8 tens and 5 tens.
That is 13 tens.

385 + 50 =300 + 130 + 5
385 + 50 = 435

Use place volue equipment to make and
comhine groups to model addition.

W 0. &

Use a place value grid to organise thinking
and adding of 1s, then 10s.

Use the vertical column method to represent
the addition. Children must understand how
this relates to- place volue at each stage of
the calculation.




Use place value equipment to- model
addition and understand where e;
required.

Use place value counters to represent
154 + 72.

Use this to decide if any e;
required.

There are 5 tens and 7 tens. That is 12 tens
so I will exchange.

Represent the required exchange on a place

275 +16 =7

(0]

L —

275 + 16 = 2971

Note: In this example, @ mental method,
example calculation have bheen chosen to
allow children to visualise the concept and
see how the method relates to place value.
Children should he encouraged at every
stage to select methods that are accurate

Use a column method with exchange.
Children must understand how the method,
relates to place value at each stage of the
calculation.

H T
2 7
|

+

275 + 16 = 291

Use place volue equipment to make a
representation of a calculation. This may or
may not be structured, in a place value grid.

326 + 541 is represented as:

Represent the place value grid with
equipment to model the stages af column

Use a column method to solve efficiently,
using known honds. Children must
understand how this relates to place value
at every stage of the calculation.
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There are 13 ones.

I will exchange 10 ones for 1 ten.

Model the stages of column addition using
place value equipment on a place value grid.

il

H

|
+H2

T
2
|

3 4
I

126 + 217 = 343

Note: Children should also study examples
where exchange is required in more than
O‘rwoolumn,}arex,ampw 185 + 318 = ?

Children understand and create bar models
to represent addition problems.

275 +99 =7

374
1

[ )

Use representations to support choices gf
appropriate methods.
[ )

I will add 100, then subtract 1 to find the
wm’ ;L'




275 + 99 = 374

128 + 7105 + 83 = ?
I need toadd three numbers.

128 +105 = 233
233

' :

(28 | 105 | 83|

316
1

233

Use known facts and unitising to subtract
multiples of 100.

e — — L — — - — — 3

5-2=3
500 - 200 = 300

Use known facts and unitising to subtract
multiples of 100.

4-2=2
400 - 200 = 200

Understand the link with counting hack in
100s.

Ll Ll 1 1 1
0 00 200 300 400 500

400 - 200 = 200

Use known facts and unitising as efficient
and accurate methods.
I know that 7 - 4 = 3. Therefore, I know
that 700 - 400 = 300.

Use number bonds to subtract the 1s.

Use numhber honds to subtract the 1s.

Understand the link with counting back
using a nuwmhber line.

Use known numbhber honds to calculate
mentally.
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10 LOLLIES

214 - 3 =271

9-4=5
319 - 4 =315

@
@9 () ()

6-4=2
476 - 4 = 472

Understand why an exchange is necessary

by exploring why, 1 ten must be exchanged.

Use place value equipment.

Represent the required exchange on a place
value grid.

1571-6=7

Calculate mentally by using known honds.
151 -6 =7

151 -71-5=1745

Subtract the 10s using known honds.

381 -10=7

8 tens with 1 removed is 7 tens.

Subtract the 10s using known honds.

-

Stens - 1 ten = 7 tens
387 - 710 = 377

T

Use known honds to subtract the 10s
mentally.

372 -50 =7?
70 - 50 = 20

So, 372 - 50 = 322




3871 - 10 = 371

Use equipment to understand the exchange
af 1 hundred for 10 tens.

Represent the exchange on a place value

210 -20 =7

I need to exchange 1 hundred for 10 tens; to
help subtract 2 tens.

H T

210 - 20 = 190

Understand, the link with counting back on a
numhber line.

Use flexible partitioning to support the
calculatiom.

235-60 =7

@
(09) (39) (5

235 =700 + 130 + 5
235-60=1700+70 +5
=175

Use place volue equipment to explore the
effect of splitting a whole into two parts,

Represent the calculation on a place value
grid.




Use equipment to enact the exchange of 1

hundred for 10 tens, and 1 ten for 10 ones.

Model the required exchange on a place

175 -38 =72
I need to subtract 8 ones; so I will exchange

i

T

M

175 - 38 = 137

I the subtraction is a 3-digit numhber
subtract a 2-digit numbher, children should
understand how the recording relates to the
place value, and sohow to line up the digits
correctly.

Children should also understand how to
exchange in calculations where there is a
zero in the 10s column.

Use bar models to represent subtractions.

‘Find the difference’ is represented as two
hars for comparison.

Team A [ 454 )

128 |¢ E

Team B 5

Bar models can also he used to show that a

Children use alternative representations to
methots.

Children use inverse operations to check
The part-whole model supports
understanding.

I have completed this subtraction.

525 - 270 = 255

I will check using addition.




Children continue to build understanding of
They, recognise hoth examples and non-
examples using objects.

< ﬁgsﬂ

Chudrmreoogmsethabarray&canbauwd,
to model commutative multiplications.
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I can see 3 groups gf 8.
I can see 8 groups of. 3.

8 groups gf 3 is 24.

3+3+3+3+3+3+3+3=24
8 x3 =24

A bar model may represent multiplications
as equal groups.

24
1

(+ 1+l +[+=%]%]

6 x4 =24

Understand how to use times-tables facts
Hlexibly,

Understand how times-table facts relate to

Understand, how times-table facts relate to




There are 6 groups gf 4 pens.
There are 4 groups gf 6 bread rotls.

I can use 6 x 4 = 24 to work out both
totals.

6 x4 =24
4 x6=24

I need to work out 4 groups gf’ 7.
Iknowthat7 x 4 = 28
so; I know that

4 groups gf 7 = 28
and

7 groups gf 4 = 28.

Understanding
and using x3,
x2, x4 and x8
tahles.

Children learn the times-tables as ‘groups

I can use the x3 table to- work out how

many keys.
I can also use the x3 table to work out how

many batteries.




Explore the relationship hetween known
times-tables and multiples of 10 using place
value eguipment.

80660 060 000 0060

Make 4 groups gf 3 tens.

|01 0100 [0 O 0 1 3 i
01 (310 [ 5 0 14
[HEEROEnEED)

(07 0 0 C 1 1 0 [ [ E]spsy) ] iy [Dooooooooo)
I 10 I I 1 1 L 120 0 OrTrTITTy
[EEOECEEEEE) [ElEf=iS|olstsiS|slE) ElEEEElSis]REs)

What is the same?
What is different?

Understand how unitising 10s supports
multiplying by multiples of, 10.

4 groups gf 2 ones is 8 ones.
4 groups gf 2 tens is 8 tens.

4x2=8
4 x 20 = 80

Understand how to use known times-tables
to multiply multiples of 10.

+2 +2 +2

0 1

! ! ! !
T T T T
2 3 4 5
+20 +20 +20 +20

(Y Y YY

I 1 l 1 1 1 l

T T |l T T T T

! l
I T
0 10 20 30 40 50 60 70 80

4x2=8
4 x20 =80

Understand how to link partitioning a 2-
ligi l " inluing,

Each person has 23 flowers.

Each person has 2 tens and 3 ones.

v
3

e v A dT

There are 3 groups gf 2 tens.

There are 3 groups gf 3 ones.

Use place value to support how partitioning
is linked with multiplying by a 2-digit
numbher.

Use addition to complete multiplications of
2-digit numbers by a 1-digit number.

4x73=72
4x3=12 4 x 10 = 40
12 + 40 = 52

4 x 13 =52




Use place value equipment to model the

€§

A
L

There are 3 groups gf 3 ones.

There are 3 groups gf. 2 tens.

=
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(i)
(Easssasans)

3 x20 = 60

60 +12=72

3Ix24 =72

Use place volue equipment to model how 10
ones are exchanged for a 10 in some
ltinlications.,

I x24 =7

3 x20 =60
Ix4 =172

3Ix24=60+12
3x24=70+2
I x24 =72

Understand that multiplications may, require
an exchange of 1s for 10s, and also 10s for

100s.

4 x23=7




5x3=175
5 x 20 =700
5x23=1715

Use knowledge of known times-tables to

QLU AARENTID

Use knowledge of known times-tables to
leulate divisions,

Use knowledge af known times-tables to

I need to work out 30 shared between 5.



4 x12=48
48+ 4 =12

I know that 6 x 5 = 30
sol knowthat30 =+ 5 = 6.

A bar model may, represent the relationship

32+:8=4

Use equipment to understand that a
remainder occwrs when a set of ohiects

i 2aal

There are 13 sticks in total.
There are 3 groups gf 4, with 1 remainder:

Use images to explain remainders.

22 = 5 = 4 remainder?

Understand that the remainder is what
cannot be shared equally from a set.

22+5=7

Ix5=17]5

4 x5=20

5 x5 =25 ... this is larger than 22
So, 22 = 5 = 4 remainder 2




Use place value equipment to understand,

Make 6 ones divided by 3.

(so)(@o)(so)

Now make 6 tens divided by 3.

What is the same? What is different?

Divide multiples of 10 by unitising.

(T

12 tens shared into 3 equal groups.
4 tens in each group.

Divide multiples of 10 by a single digit

180 +3=7
180 is 18 tens.

18 divided by 3 is 6.
18 tens divided by 3 is 6 tens.

18+3=6
180 = 3 = 60

Children explore, dividing 2-digit hers by,
EEEEEEE S
EEESEEEEEE)

EEEEEEEEEE
CTTTTTTTTY

6000
0000

First divide the 10s.

particulor divisions.
(=)
(2) ()

[ssaaasassa)
CITITITITD

I need to partition 42 differently to divide by
3.
()
ONO

(™) (soan)
(™) (coon)
(sosoa)

()

42 =30 +12

Children partition @ numhber into 10s and 1s
to divide where appropriate.

60 =2 =30
E8+2=4
30 + 4 =34
68 +2 =34
Children partition flexibly to divide where
appropriate.

42+3=7
42=40+2

I need to partition 42 differently to divide
by 3.

42 =30 + 12




o000
00060

Use place value equipment to understand,

Make 29 from place value equipment.
Share it into 2 equal groups.

G (@ze9e

There are two groups gf 14 and
1 remainder:

Use place value equipment to understand

G @

29 =2 = 14 remainder7

67 children try to make 5 equal lines.

67 =50 +177
50 +5=170

717 = 5 = 3 remainder 2
67 = 5 = 13 remainder2

There are 13 children in each line and
2 children left out.

relationship hetween 1,000s and 100s.

2,000 + 500 + 40 + 2 = 2,542




5,000 + 60 + 8 = 5,068

Understand and read 4-digit numhers on a
numhber line.

5,010

)
5,020

Use unitising and known facts to support
mental calculations.

Make 1,405 from place value equipment.
Add 2,000.

Now add the 1,000s.
1 thousand + 2 thousands = 3 thousands

1,405 + 2,000 = 3,405

Use unitising and known facts to support
mental calculations.

Th H T
Ceee |©® @@@oo.

I can add the 100s mentally.
200 + 300 = 500

S50; 4,256 + 300 = 4,556

Use unitising and known facts to support
mental calculations.

4,256 + 300 = ?
2+3=5 200 + 300 = 500

4,256 + 300 = 4,556

Use place volue equipment on a place value
grid tor 5o thinking.

Ensuwre that children understand how the
columns relate to place value and what to
do if the numhers are not all 4-digit
numhers.

Use equipment.to show 1,905 + 775.

Th H 1

OO @@@’..0.0
ee Ol0,

0
’.O 0/0/0)

exchanges.

Use a column method to add, including
exchanges.




Why have only three columns been used for
the second row? Why is the Thousands box
empty?

Which columns will total 10 or more?

H T

[ 1] 1 ] JO0000) ...
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(111 ] 00000
e® 000,
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Include examples that exchange in more
than one column.

(Th)

|
A
5

y.

—

Include examples that e;
than one column.

Bar models may be used to represent
additions in problem contexts, and to justify
mental methods where appropriate.

Use rounding and estimating on a numher
line to check the reasonableness of an

} } } } } } s } } } |
k t t t } t t } t t i
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000




I chose to-work out 574 + 800,
then subtract 1.

6.000
( |
( 2,999 3,001 )

This is equivalent to 3,000 + 3,000.

912 + 6,149 = ?

I used rounding to work out that the
1,000 + 6,000 = 7,000.

Use place value equipment to justify mental
methods.

1D

What number will be left if we take away
3007

Use place value grids to support mental
methods where appropriate.

Th H T
CECLEIOTOTTOTC NN
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7,646 - 40 = 7,606

to subtract mentally where appropriate.

3507 - 2,000
3 thousands - 2 thousands = 1 thousand

3,501 - 2,000 = 1,501

Understand why exchange af a 1,000 for
100s, a. 100 for 10s, or a 10 for 1s may he

necessary.

Represent place value equipment on a place
value grid to subtract, including exchanges
where needed.
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Understand why two exchanges may be
necessary.

2,502 - 243 = ?

o

I need to exchange a 10 for some s, but
there are not any 10s here.

Make exchanges across more than one
column where there is a zero as a place
holder.

2,502 - 243 = ?

Th | H
©e @000
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Make exchanges across more than one
column where there is a zero as a place
holder.

2,502 - 243 = ?




Th H T O
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2 4 3
2 2 5 19

? 2,899

Yes votes No votes

I can work out the total number gf Yes votes
using 5,762 - 2,899.

Bar models can also represent find the
difference’ as a subtraction problem.

?
>

Luis [ ]

Danny 849

Use inverse operations to check subtractions.

I calculated 7,225 - 799 = 574.

The parts do not add to make 1,225.
I must have made a mistake.




Use unitising and, place volue equipment to
1, 10 and 100.

1l

E

E
Il
il =

3 groups gf 4 ones is 12 ones.

3 groups gf 4 tens is 12 tens.
3 groups gf 4 hundreds is 12 hundreds.

Use unitising and place value equipment to
1, 10 and 100.

3Ix4=17]2
3 x40 =120
3 x 400 = 1,200

value and commutativity to- multiply
mentally.

4 x7=28

4 x 70 = 280
40 x 7 = 280

4 x 700 = 2,800
400 x 7 = 2,800

by 1 and O.

Represent the x11 table and x12 tables in
relation to the x10 tahble.
000000000 4

oo B

5555500000
Soccooooool :
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2x711=20+2
3x71=30+3
4 x71=40+4

if
i
i)
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4x12=40+8

Understand how times-tahles relate to
counting patterns.
Understand links hebween the

x3 tub]a, x6 tahle and *x9 tahle
5% 6 isdouble 5 x 3

x5 tahle and =6 table
I knowthat 7 x 5 = 35
sol knowthat7 x 6 =35 + 7.

x5 table and x7 table
Ix7=3x5+3x2

3x5 32

——r
00000
00000
00000

x9 tahle and x10 table
6 x 10 = 60
6x9 =60-6

Make multiplications by partitioning.

4 x 12 is 4 groups gf 10 and 4 groups gf 2.

Use partitioning to- multiply 2- digit numbers
by  single digit.

18x6=7?




4x12=40+8

12 +20 =32

4 x8=32

18x6=10x6+8x6

=60 + 48
=108

18x6=710x6+8x6
60 + 48
108

Use place volue equipment to- make

Make 4 x 136 using equipment.

OO~ 000000
0000000

000! {1144
000000

Use place value equipment alongside a

3-digit numhers by a single digit.

000000 :
00000 - 3
00000

Use the formal column method for up to
3-digit rumbers multplied by a. single digit.

Understand how the expanded column
method, is related to the formal column
method and understand how any exchanges
are related to place value at each stage of
the calculation.

2
x

|
1 0
(|

O00000 000000 000000
O00000 000000 000000

00000® OO0O0O0O0O OOOOOO 0OOO0OO0O
00000® 0O0O0O00O0O 0O0O0OOOO 000000

000000
000000

000000
000000

Use knowledge of factors to simplify some
ltinlications,

24 x5=]12x2x5




2%x2%5=
2x6x10=120 ]
12 x10 =120 12x10 =120

10 x6 x2=1720 So, 24 x5 =120
60 x 2 =120

Each sheet has 2 x 5 stickers.
There are 3 sheets.

There are 5 x 2 x 3 stickers in total,
5x2x3=30

L

10 x3=30

Represent divisions using an arroy.

(...’...) I kbnowthat5 x 7 = 35
0000000 sor 1 know all. these facts:
0000000 557225
0000000 e

35=7x5
35+5=7
35+7=5
7=35+5
5=35=+7

Represent divisions using place value Use known facts to divide 10s and 100s by
equipment. a single digit.

15=3=5

28:7=4




8 ones divided into 2 equal groups
4 ones in each group

8 tens divided into 2 equal groups
4 tens in each group

8 hundreds divided into 2 egual groups
4 hundreds in each group

a:3=(_]
COOCOOROO
w:3=_]

Ceeeeeeee
a00+3-]
806600668

9:3=3

9 tens divided by 3 is 3 tens.
9 hundreds divided by 3 is 3 hundreds.

7150 + 3 = 50

1500 = 3 = 500

Dividing 2-digit
and 3-digit
numhers by a
single digt by
into 100s, 10s
and 1s

Partition into 10s and 1s to divide where
appropriate.

3x10=30

39=30+9

30 +3=10
9+3=3
39+3=13

Partition into 100s, 10s and, 1s using Base
10 equipment to divide where appropriate.

39:3=7

3 groups of | ten

ﬁﬂfl

on

ﬁﬂﬂ

3 groups of 3 ones

39=30+9

Partition into 100s, 10s and, 1s using a part-
whole model to divide where appropriate.

142 +2=7

OO0
wo:2= ] 40+2=( ] 6:2=(]

100 = 2 = 50
40 =2 =20
6+2=3
50+20+3=73

142 =2 =73

Use place value equipment to explore why
different partitions are needed.

42 +3=7

Represent how to partition flexibly where
needed.

84 +7=7

Make decisions about appropriate




I will split it into 30 and 12, so that I can

I will partition into 70 and 74 because I am
ividing by 7

70:7=10 14+7=2

84+7=12

ﬁ (72) (72) (72)
OJOROIONORONORO
72+2=36 72 +3=24 72 +4=18 72+6=12

Understand, that different partitions can he
used to complete the same division.

60+3=2060:3=2012:3=4
132 +3=44

120:3=40 12:3=4

30+3=1030+3=1030+3=1030+3=10 2+3=4

Use place value equipment to find
remainders.

85 shared into 4 equal groups

There are 24, and 1 that cannot be shared.

EE,

Represent the remainder as the part that

72 + 5 = 14 remainder 2

Understand how partitioning can reveal
inders of divisions.




In upper Key Stage 2, children build on secure

KEY STAGE 2

in calculation, and develop fluency, accuracy and flexibility in their approuch to the four
operations. They work with whole numhbers and adapt their skills to- work with decimals, and they continue to develop their ahility to select appropriate,

Key language: decimal, column methods, exchange, partition, mental method, ten thousand, hundred thousand, million, factor, multiple, prime number,

square numhber, cube numher

Addition and subtraction: Children build on their
column methods to add and subtract numhbers
with up to seven digits, and they adapt the

value at every stage.
Children compare and contrast methods, and they

select mental methods or jottings where
appropriate and where these are more likely to he
efficient or accurate when compared with formal
column methots.

Bar models are used to represent the calculations
required to solve problems and may indicate

Multiplication and division: Building on their
wmsmnding,,dwdrmdwdopm@thod&w
2-digit numhers.

Children develop column methods with an
understanding of place value, and they continue to
by 10, 100 and 1,000.

Written division methods are introduced and,
adapted for division by single-digit and 2-digit
numbers and are understood alongside the area
model and, place value. In Year 6, children
develop a secwre understanding of how division is
related to fractions.
Multiplication and division of decimals are also
introduced and refined in Year 6.

Fructions: Children find fractions of amounts,
multiply a fraction by a whole numhber and by,
another fraction, divide a fraction by a whole
numhber, and add and subtract fractions with
different denominators. Children hecome more
Understanding of decimals with up to 3 decimal
Jractions, and children calculate with decimals in
the context of measure as well as in pure

in relation to hundredths, and they understand
how to- work with, common percentages: 50%,
25%, 10% and 1%.




Use place value equipment to represent

Add a row gf counters onto the place value
grid to show 15,735 + 4,012.

Represent additions, using place value
equipment on a place value grid alongside
written methods.

TTh Th T 0
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I need to exchange 10 tens for a 100.

TThTh H
2 0

T
5
7
2

|
|
3
[

Bar models represent addition of two or
more numbers in the context of problem
solving.

l[ £19579 | | £16725 j

Jen £2,600
?
| £1.450 ]

Holly ([ £2,600
L

T
£4,050
h

I will use 23,000 + 8,000 to check.

Two lengths of fencing are 0-6 m and

02 m.

How long are they when added together?

Use a har model with a number line to add
tenths.

06 m
] 1
| | 1

I[O-Ir'nl()-lmI()-ImIO-Im|0-Im|0-|miO-Im‘O-ImJ

1 1 [l ! 1 1 1
T T T T T T T

I
I
0 1 02 03 04 05 06 07 08 049

10+10_10

6 tenths + 2 tenths = 8 tenths
06 +02=08




06 +02=08
6 tenths + 2 tenths = 8 tenths

Use place value equipment to represent

additions.

Show 0-23 + 0-45 using place value

counters.

Use place value equipment on a place value
grid to represent additions.

Represent exchange where necessary.

(6] . Tth Hth

] @8

- loee J

e

Include examples where the numhbers of
0 . Tth Hth

OO
@ @®
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5=0 0
|
6

“2 5
-2 5

+

Add using a column method, ensuring that

34 +065=7?

O Tth Hth
3:-4 0
0

+0-6 5

Use place value equipment to- understand,

where ¢

2,250 - 1,070

are required.

T

Represent the stages of the calculation using
place value equipment on a grid alongside
the calculation, including exchanges where
required.

15,735 - 2,582 = 13,153

Use column subtraction methods with
exchange where required.

TThTh H T
% 27 0 4
3
6

-1 8 5
4 3 5

62,097 - 18,534 = 43,563
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Now subtract the |0s. Exchange | hundred for 10 tens.
T [ o ] TThTh

TTh Th [ H

- 2

[
o nooo’ooooo;z ; loooyﬁ‘ I 5
8%

Subtract the 100s, 1,000s and 10,000s.
TTh T

° oom‘ .,:l!ﬁ‘ 53 oo

Bar models represent subtractions in Children can explain the mistake made
d’lﬂ e‘ e‘ Lce,- wllm.

= % Correct method
Athletics Stadium [ ,

TThTh H T © TThTh H T

l o 17 8 7
Hockey Centre I< « i 5 & 0 L
' 5 8 8

7 2 1

Velodrome 15,735 5 !

Use approximation to check calculations.

I calculated 18,000 + 4,000 mentally to
check my subtraction.

To subtract two large numbers that are
close, children find the difference by
counting omn.

2,002 - 1,995 =7

+5 +2

A

Il ! !
T T T

1,995 2,000 2,002

Use addition to check subtractions.
I calculated 7,546 - 2,355 = 5,791.
I will check using the inverse.




Explore complements to a whole number by,

Use a place value grid to represent the
stages af column subtraction, including
exchanges where required.

574 -2:25=7

O Tth Hth O - Tth Hth
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Exchange | tenth for |0 hundredths.
Tth Hth

OOOOL 00000
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Now subtract the 5 hundredths.
(0] . Tth Hth O - Tth Hth

00000 (COOOL | 0008e -7 4
. |©@ EEOY ‘2 5

Now subtract the 2 tenths, then the 2 ones.
o] . Tth Hth
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0000®| - 2 -2 5

Use column subtraction, with an
ing of lue, i ,
l . J ” ith, digp %
af decimal places.
3921 -375=72
O - Tth Hth Thth

3 -9 2 |
-3 -7 5 0

Use cubes or counters to explore the
meaning af ‘square numhbers.

25 is a square number because it is made
Jrom 5 rows gf 5.

Use cubes to explore cube numbers.

Use images to explore examples and non-
examples of square numhbers.

Understand the pattern of square numhbers
in the multiplication tables.

Use a multiplication grid to circle each
square numhber. Can children spot a pattern?




¥

8 is a cube number:

12 is not a square number, because yow
cannot multiply a whole number by itself to
make 12.

Use place volue equipment to- multiply, by,
10, 100 and 1,000 by unitising.

4x|=4ones=4 o o o ]

4 x 10 =4tens =40

[sasssnnsss N esssannnns S aannssnns Qs sunnnnnns)

4 x 100 = 4 hundreds
=400

Understand the effect of repeated
multiplication by, 10.

Understand how exchange relates to the

digits when multiplying by 10, 100 and
1,000.

77 x 710 = 170
77 x 100 = 77 x 10 x 10 = 1,700
77 x 1,000 = 77 x 10 x 10 x 10 = 17,000

Multiplying by
multiples of 10,
100 and 1,000

[asnnnssnns)
[ssssnsunns]
EEsamsEEEs
)

5 groups gf 3 ones is 15 ones.
5 groups gf 3 tens is 15 tens.

So; I know that 5 groups gf 3 thousands
would be 15 thousands.

Use place value equipment to represent how
to- multiply by multiples of 10, 100 and

4x3=712
4 x 300 = 1,200
2,400

5x4 =20

5 x 40 = 200

5 x 400 = 2,000

5 x 4,000 - 20,000

5,000 x 4 = 20,000




Explore how to use partitioning to- multiply,
Wiciontly,

Ex77=72

equipment and add the 1s, then 10s, then
100s, then 1,000s.

T

0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000
0000000000

{ 2 )
0000000

0000000

8 x10=380
80 + 56 =136

8)(7:56

So, 8 x 17 =136
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Use an area model and then add the parts.

100 60 3

100 x5=500 | 60x5=300 3% 5=15

Use a column multiplication, including any
required exchanges.

3 6

Partition one numhber into 10s and 1s, then
add the parts.

23x15=72

There are 345 bottles of milk in total.

23 x 15 = 345

Use an area model and add the parts.

28 x75=7

20 m 8m

20 x 10 =200 m? 8 x 10 = 80 m?

20 x 5 =100 m? 8 x5=40m?

28 x 15 = 420

3 4
% 27

2328 34 x 7
68 0 34x20




3 4

% 2
2328 34 x 7
6 80 34x20

9 1 8 34x27
[

Use the area model then add the parts.

100 40 3

143 x 12 = 1,716

There are 1,716 boxes of cereal in total.

143 x 12 = 1,716

oo oo oo ofl0

Use column multiplication, ensuring
understanding of place value at each stage.

4
|

143 x 10

3
2
6 143 x 2
0
6 143 x 12

8
3
I

Progress to include examples that require
multiple exchanges as understanding,

1,274 x 32 = ?
First multiply 1,274 by 2.
I 2 7 4

3 2
2 5 4 8 1,274 x 2

Then multiply 1,274 by 30.

4
2
8 1,274 x 2
0 1,274 x 30




1,274 x 30
1,274 x 32

4
2
8 1,274 x 2
0
8

3
4

|
1,274 x 32 = 40,768

Multiplying Use place volue equipment to explore and Represent multiplication by 10 as exchange | Understand how this e; is
decimals by 10, | understand the exchange of 10 tenths, 10 represented on a place value chart.
100 and 1,000 | hundredths or 10 thousandths.

=
=
- 18
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2:5x10=25
2:5x 100 =250
25 x 1,000 = 2,500

OOV
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0-14 x 10 = 14

Use equipment to explore the factors of a Understand that prime numhbers are
given numher. numbers with exactly two factors.

:::::::: 13+7=13 I know that 31 is a prime number because it
00000000 13:2=6r1 can be divided by only 1 and itself without
24+3=8 13+4=4r1 leaving a remainder.

24+ 8=3
8 and 3 are factors qf 24 because they 1 and 13 are the only, factors gf 13. I know that 33 is not a prime ruunber as it
divide 24 exactly. 13 is a prime number: can be divided by 1, 3, 11 and 33.

24 % 3= 4 remainder4, I know that 1 is not a prime number, as it
444 has only 1 factor:
00000 :
00000




5 is not a factor gf 24 because there is a
remainder:

Use equipment to group and share and to
explore the calculations that are present.

I have 28 counters.
I made 7 groups gf 4. There are 28 in total,

I have 28 in total. I shared them equally
into 7 groups. There are 4 in each group.

I have 28 in total. I made groups gf 4.
There are 7 equal groups.

explore the families of division facts.

(e000)(0000)(0000)(0000)(0000)
(e000)(0000)(0000)(0000)(0000)
(e000)(0000)(0000)(0000)(0000)

60 = 4 =15
60 =15 =4

(Jx3=n

+3=12

Understand missing numhber problems for
division calculations and know how to solve
22+2=2

22+2=7?

?+2=22

?222=2

Dividi hol
numhers hy 10,
100 and 1,000

Use place volue equipment to support

4,000 + 1,000

4,000

7N
oo x ()

4,000 is 4 thousands.
4 x 1,000= 4,000

So; 4,000 = 1,000 = 4

Use a har model to support dividing by,

380 + 10 = 38

on a place value grid when dividing by, 10,

100 or 1,000.

Th H Ul (¢]

380 is 38 tens.
38 x 10 = 380
10 x 38 = 380
So, 380 = 10 = 38

1B ()] [

3,200 =100 = ?

3,200 is 3 thousands and 2 hundreds.
200 =100 =2

3,000 = 700 = 30

3,200 = 100 = 32

So; the digits will move two places to the
right.




Dividing by

multiples of 10,

100 and 1,000

Use place value equipment to represent

Represent related facts with place volue
) when, dividing by, unitising.

[Eessansnnn] OO [EessssEsnE]

ot e e e 000 [EesnssasEn]

(Eesssssnnn) [Eessssssnn] [Eessssssns]

CEETEFEEEES 000110 [EesEsaasEs]

15 ones put into groups gf 3 ones. There are

5 groups.
15+3=5

15 tens put into groups gf 3 tens. There are 5
groups.

7150 =30 =5

5 5 O

180 is 18 tens.

18 tens divided into groups gf 3 tens. There
are 6 groups.

7180 = 30 = 6

12 ones divided into groups gf 4. There are 3
groups.

12 hundreds divided into groups gf 4
hundreds. There are 3 groups.

1200 + 400 = 3

Reason from known facts, based on
aof the inverse relationship to check.

3,000 = 5 = 600
3,000 = 50 = 60
3,000 = 500 = 6

5 x 600 = 3,000
50 x 60 = 3,000
500 x 6 = 3,000

eguipment.
268 =2 =7
There is 1 group gf 2 hundreds.

There are 3 groups gf 2 tens.
There are 4 groups gf 2 ones.

Use place value equipment on a place value
grid alongside short division.
The model uses grouping.

A sharing model can also be used, although
the model would need adapting.

Use short division for up to 4-digit numhbers
divided by o single digit

0556
7(3 3839 “

3,892 = 7 = 556




T

264 =2 =134 Use multiplication to check.

n T 556 x 7 =7
OOO)

6 x7 =42
1 (2] I 50 x 7 = 350
iz ROOE 500 x 7 = 3500

3,500 + 350 + 42 = 3,892
Lay out the problem as a short division.

There is 1 group gf 4 in 4 tens.
There are 2 groups gf 4 in 8 ones.

Work with divisions that require exchange.

T o) First, lay out the

OEEEE OO problem.
CEEE

T How many groups of 4 go

0I0 Ol0 0 into 9 tens?
0@00 2 groups of 4 tens with | ten

left over.

o) Exchange the | ten left

T
..‘.. over for 10 ones.
00@0 1®@@@®| We now have 12 ones.
[ClC)]

T How many groups of 4 go

0l0 010 [ ° | into 12 ones?
h&d& @ 3 groups of 4 ones.

Understand remainders using concrete Use short division and understand
versions of a problem. remainders as the last remaining 1s.

80 cakes divided into trays of 6.

S 1iRitiitiill




T Lay out the problem 683 =736 x5 +3

as short division.

80 cakes in total, They make 13 groups gf 6, 683 +5=1736r3
with 2 remaining.

T How many groups of 6 go
into 8 tens?

LO®®
There is | group of 6 tens.

There are 2 tens remaining.

How many groups of 6 go
into 20 ones?

There are 3 groups of 6
ones.

There are 2 ones remaining.

Dividing Understand, division by 10 using exchange. ivisi i Understand, the movement of digits on a
decimals hy 10, i place value grid.
100 and 1,000

2 ones are 20 tenths. C L O | *|Tth| Hth | Thth
- 0 8] 5.
B0 [M¥8 35

20 tenths divided by 10 is 2 tenths. —EO0EE 0

0-85 =70 = 0-085

;§\~> 5

1-5 is. 1 one and 5 tenths. 85 #1700 = 0-085

This is equivalent to 10 tenths and. 50
hundredths.

10 tenths divided by 10 is 1 tenth.

50 hundredths divided by 10 is 5
hundredths.

15 divided by 10 is 1 tenth and. 5
hundredths.




75170 =0.75

Use a bar model and, other fraction
representations to show the link hetween
Jractions and division.

I+3=%

Use the link between division and fractions
to calculate divisions.

Represent 7-digit numhbers on a place value
grid, and use this to support thinking and
mental methods.

M HTh TTh

Di imilarities and. dig? l
methods, and choose efficient methods
hased on the specific calculation.

Compare written and mental methods

alongside place value representations.

|
43,265

Th | H T [ ©

CE) 8®®®®Foooo

000 000000  |0®

Use bar model and number line
representations to- model addition in
problem-solving and measure contexts.

Use column addition where mental methods
are not efficient. Recognise common errors
with column addition.

32,145 + 4,302 = ?

TTh Th

Column methods are also used for decimal
additions where mental methods are not

icient,




+| hour

12:05 13:05 13:13

- Tth Hth
-0 9
-8 ¢

-9 8
|

Represent 7-digit numbers on a place value
grid, and use this to support thinking and,
mental methots.

M HTh TTh Th [ H
L) O ° }ooo

2,411,307 + 500,000 = ?

This would be 5 more counters in the HTh
place.

So, the total is 2,971,301.

2,411,301 + 500,000 = 2,911,301

Use a har model to support thinking in

257,000 + 99,000 = ?
?
]

f
l £257,000

£100,000

I added 100 thousands then subtracted
7 thousand.

257 thousands + 100 thousands = 357
thousands

257,000 + 100,000 = 357,000
357,000 - 1,000 = 356,000

So, 257,000 + 99,000 = 356,000

Use place volue and unitising to support
mental calculations with larger numbers.

795,000 + 6,000 = ?
7195 + 5 + 1 =207

195 thousands + 6 thousands = 207
thousands

So; 195,000 + 6,000 = 207,000

Model calculations using a bar model to
demonstrate the correct order of operations
in multi-step calculations.

Understand the correct order of operations in
Understand how brackets affect the order of
operations in a calculation.

4 +6x176

4+ 96 =100




16 x 4
1

r 1
cab  (4]s|a]a]a]4]s]a]a]a]4]s]a]4]4]4)
?
trailer (6] 6[6[6[6][6][6][6][6]6]6]6]6]6]6]6]
L J

1|
16 x 6

This can be writtenas: 16 x 4 + 16 x 6

Ex 9+ (9

64 + 96 =160

(4 +6)x16
710 X176 =160

Use counters on a place value grid to

Th

H

T

O

OOOOR
VR

Compare subtraction methods alongside
place value representations.

-4 -30

N H H
t t t
2,145 2,149 2,179

Th H T

OBRBBY OOOONW
AN

Usea,bu.rnwd,al,bcrrepm&enbcalculanmw,
as comparison.

[ computer game

l puzzle book i< £12-50

Compare and select methods.

Use column subtraction when mental
methods are not efficient.

Use two different methods for one
calculation as a checking strategy.

Th H T O +6 - 400

W W—\
-1 5 5 8

Il 1
T T

_ 3 9 4 5521558

Use column subtraction for decimal
problems, including in the context of

O - Tth Hth
9-6 0
6 -4 0
3.2 0

Use a har model to show how unitising can
support mental calculations.

950,000 - 150,000

Subtract efficiently from powers af 10.

70,000 - 500 = ?




That is 950 thousands - 150 thousands

( )

So, the difference is 800 thousands.
950,000 - 150,000 = 800,000

Use place volue equipment to compare
methods.
Method |
@588 c-C 00000)
@26 ee:c 00000

@e6 66 -0 00000)
@ee ee -0 00000) -

3
3
3
3
2

|
Method 2

(0]
®®
®®
©e

4x3.000 4x200 4x20 4x5
12,000 + 800 + 80 + 20=12,900

Understand area model and short
ltinlication.

Compare and select appropriate methods for
i tinlications.
Method 3

3000 200 20 5
4| 12,000 |800| 80 | 20 |

12,000 + 800 + 80 + 20 = 12,900

Method 4

32 25
%

1 2900

Use an area model alongside written
ltinlication.

Method |
1,000 200 30

20| 20,000 | 4,000

1,000 200

I x 1,235
20 x 1,235
21 x 1,235




Ix5

I x 30

1 x200

1 x 1,000
20x5

20 x 30
20 x 200
20 x 1,000
2l x 1,235

wWlo oo oo o w
oo oocoo oo wu—wu

2
2

5x5=5 =25
S5x5x5=5=25x5=]25

Compare methods visually using an area
model. Understand that multiple approuches
accurately.

5,200 5.000 200

20 | 5,200 x 20 25 | 5,000 x 25 | 200 x 25
5| 5200x5

5,200
5,000 200
20 | 5,000 x 20 | 200 x 20 5.200 x 25
5[ 5,000x5 200 x5

5,200
5200 x5
5200 x 5
5200 x 5
5,200 x 5
5,200 x 5

Represent and compare methods using a bar
model.

Use a known fact to generate families of

1,870 + 11 =170
170 x 12 17 x 110

Use factors to calculate efficiently.

15 x 6
=3x5x2x8
=3x8x2x5
= 24 x ]O
=240

Understand how the exchange affects
decimal numbers on a place value grid.

OOOOOROOOD
COOOOOOOOO

Use knowledge of multiplying by 10, 100
and 1,000 to multiply by multiples of 10,
100 and 1,000.

8 x 100 = 800
8 x 300 = 800 x 3
= 2,400

25 %710 =25
25 x20=25x]10x2




T [lO e Tth

- | ©9®

Represent 0-3.

-
)| =
-

OOOOOOOGE
QOOOOOOOOO

elololelelelele1el0)

3

Multiply by 10. Exchange each group

of ten tenths.
03x710=7?
0-3 is 3 tenths.
70 x 3 tenths are 30 tenths.
30 tenths are equivalent to 3 ones.

Explore decimal multiplications using place | Represent calculations on a place value grid. | Use known facts to- multiply decimals.
value equipment and in the context of
measiures. 3x3=9 4 x3=17]2

4x03=12

SEESER 4 x 003 =072

T O Tth

205005 -1
3 groups gf 4 tenths is 12 tenths. Find families of facts from a known
4 groups of 3 tenths s 12 tenths. Understand the link hetween multiplying | Multiplication.

‘m I know that 18 x 4 = 72.

o +02 +02 +02 +02

I3cmI-3cm -3 cm I-3cm OO0 /| .
2 |90 This can help me work out:

4X7an=4_an 7.8 x 4 =7
4X0-3_cm—7.2€m/ 18 %04 =7
4 x13=4+12=52cm 180 x 0-4 = ?

18 x 004 =72

Use a place value grid to- understand, the




Use equipment to explore different factors of | Recognise prime numbers as numhbers Recognise and know primes up to 100.
a numher. having exactly two factors. Understand the | Understand that 2 is the only even prime,
link with division and remainders. and that 1 is not @ prime numher.

o)e)lelele)e)®)
alelalelelelClo ' @B« [®) 6@ 8]a]w
09999900 | ® f@ 2 14|15 | 16 I8 20

|
24 +4=6 30 + 4 =7 remainder 2 ® 21 | 22 24| 25|26 28 30

(]
17+4=4r] 17+5=3r2 32 343536 38 40

4 is a factor gf 24 but is not a factor gf 30. 4 | 42 44| 45| 46 48 50

Use equipment to make groups from a total. (" How many ) Use short division to divide by o single digit.

groups of 6

0000000000000 0
0000000800000 (" How many )
0000000000000 : groups of 6

0000000000000 arein I3 tens?
[elelelelclolslolelslolele] —

e N\
How many

There are 78 in total, @OOO®] | oou-oC,
There are 6 groups gf 13. | | .
There are 13 groups gf 6.




Use an area model to link multiplication and
livision.

10 -
60 [6]6]

20 2
6| 120 [ 12 ]

132 =120 + 12
32:6=20+2=22

used when dividing by a numher that is not
prime.

Use factors and repeated divisiomn.

1,260 = 14 = ?

1,260

1,260 = 2 = 630

630 = 7 =90
1,260 = 14 = 90

Use factors and repeated division where
appropriate.

2,100 =712=7

Use equipment to build numbers from
groups.

HATAHT THA T30

182 divided into groups gf 13.
There are 14 groups.

a

Use an area model alongside written
division to- model the process.

37713 =7

3 | 377

10 ?
B[ o | 247

10 ?
B[ Bo | [ w ]

"o q !

HIEN [ w ]

377 13 =29

37713 =7

Il Il 1 ! Il Il ! Il 1 ]
T T T T T T T T

L

k T 1

0 13 26 39 52 65 78 ql 104 17 130
xI3 IxI13 2x13 3x13 4x13 5x13 6x13 7xI3 8x13 9x13 10x13

0




377+ 13 =29

A slightly different layout may be used,
than at the side.

Divisions with a remainder e

Dividing hy 10,
100 and 1,000

Use place volue equipment to explore
division as exchange.

Represent division to show the relationship
with multiplication. Understand the effect of
dividing by 10, 100 and, 1,000 on the digits
on a place value grid.

12
1

hﬂuhﬂuhﬂuhduhﬂui

s 2% 10 = 12

Use knowledge of factors to divide by
multiples of 10, 100 and, 1,000.

w—( 210 ][ 5 J—>

w—[ 5 ][ 0 J]—>




Exchange each 01 for ten 0-0ls. Divide 20 counters by 10.

0-2 is 2 tenths.
2 tenths is equivalent to- 20 hundredths.
20 hundredths divided by 10 is 2
hundredths.

Understand how to divide using division by,
10, 100 and 1,000.

12=20=7?

12
|

RIERIEIEIEIEIEIEIEY |-2]‘
[

HENNERRRRRRRRNNNNNE

12:10=12 1'2:2=06

40 +5=8
&+10=08

S0, 40 = 50 = 0-8

Use place volue equipment to explore
livision, of decimals.

8 tenths divided into 4 groups. 2 tenths in
each group.

Use a har model to represent divisions.

4x2=8 8+4=2

S0,4x02=08 0-8+4=02

Use short division to divide decimals with
up to 2 decimal places.
8|4 -2 4
0.
814 -2 4
0-5
8|4 -%2 %
0 -5 3

8|4 -%2 %




Tumes Tables

Skill: 2 times table

Year: 2

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

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

Use different models
to develop fluency.




Skill: 5 times table

Year: 2

Em 5 % % 1 20 25 30 3 % w5 %0 % %
NAAA

ey
e

i

2

3

4

&

¥

g

g

n

12

13

14

&

17

8

19

21

22

23

24

26

27

28

29

51

a2

a3

34

36
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15

a4

41

42
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E®C@

46

av

48

e ®®|Ee)

49

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

Look for patterns in
the five times table,
using concrete
manipulatives to
support. Notice the
pattern in the ones as
well as highlighting
the odd, even, odd,
even pattern.




Skill: 10 times table

Year: 2

o

&

19

[N
=]

29

in
o

39

49

69

7

79

Fla|S|& &

a7

89

)
an

97

99

ooPPEREE e

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

Look for patterns in
the ten times table,
using concrete
manipulatives to
support. Notice the
pattern in the digits-
the ones are always
0, and the tens
increase by 1ten
each time.




Skill: 3 times table

Year: 3

LIL

12|@|als|®|7]8 @0
i @) 13 | 4 |3 18 | 7 (@] 19 |20
(@) 22 | 23 |@3)| 25 | 26 |@D)| 28 | 20 |GO
B 3?@3-1 55@3? 36 | 39 | 40
41|42 |43 |a4| 45|46 | a7 48| 49|50

ALLL

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

L ook for patterns in
the three times table,
using concrete
manipulatives to
support. Notice the
odd, even, odd, even
pattern using number
shapes to support.
Highlight the pattern
in the ones using a
hundred square.




Skill: 4 times table

Year: 3

tlzz|(@s|e|7 g [0
i @] 13|14 |15 |@8)| 17 | 18 | 19 |2 ......
21|22 |23 29|25 | 26 | 27 |@8)| 29 | 30 ......

31 |@2)| 33 | 34 | 35 |G9)| 37 | 38 | 39 |(eg

41 | 42 |43 @] a5 | 26 | 27 (48| 40| 50

4 8 12 16 20
4 8 12 16

24 28 32 36 40

4. 48 22 ob 60

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the four times table,
using manipulatives
to support. Make links
to the 2 times table,
seeing how each
multiple is double the
twos. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
{o support




Skill: 8 times table

Year: 3

1)2]3|4a]|s|s|7|@E) 9|0

m 12|13 |14 ]|15|08)| 17 18] 19|20

21|22 |23 |@4)[ 25|26 |27 |28 | 29|30

31 |(32)| 33|34 | 35| 38 | 37 | 38 | 39 |20

dl [ 42 | 43| 44 | 45 | 46 43@4‘3 a0

51 |52 |53 |54 | 55 (58| 57 | 58 | 59 | 60

61| 62 | 63 |64)| 65 |66 | 67 |68 | 69 | 70

8 16 24 52 71 |@D)| 73 | 74 |75 |78 | 77 | 78 | 72 |(BD

81 |82 |83| 84|85 |85 |87 |88 |89 |90

8 16 24 32 40 o1 |92 |93 |94 |95 |96 |97 |98 |99 |00
48 56 64 72 80

-+ttt
O 8 16 24 32 40 48 56 64 72 80 388 96

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the eight times table,
using manipulatives
to support. Make links
to the 4 times table,
seeing how each
multiple is double the
fours. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support




Skill: 6 times table

Year: 4
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Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the six times table,
using manipulatives
to support. Make links
to the 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
fo support




Skill: 9 times table

Year: 4

RN

18

27

36 45

o4

63

2

81 90

1l2|3|4]|5|6|7 |8 (9|0
n|12]1a || |16 |7 |G8)| 12|20

22 | 23| 24 |25 | 26 |(27)] 28 | 29| 20
31 |32 |33 |34 (3538 357 38| 39|40
|42 |43 | 44 |(@5)| 46 | 47 |48 | 49|50
51 | 52 | 53 |(64)| 55 |56 | 57 | 58 | 59 | 60
61|62 |63) 64 | 65 | 66 | 67 | 68 | 69 | 70
7 (@73 74|75 |76 |77 |78 |79 |80
&) 82| 83| 84| s |86 | 57 |88 | 89 |@D
o1 |92 |93| 94|95 96|97 | o8 |@|100

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.
Look for patterns in
the nine times table
using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
support as well as
noting the odd, even
pattern within the
multiples.

¥




Skill: 7 times table

Year: 4
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Encourage daily
counting in multiples
both forwards and
backwards, supported
by a number line or a
hundred square.

The seven times
table can be trickier
to learn due to the
lack of obvious
pattern in the
numbers, however
they already know
several facts due to
commutativity.
Children can still see
the odd, even pattern
in the multiples using
number shapes to
support.




Skill: 11 times table

Year: 4

M| 22 | 33| 44 | 55 | 66 L I N I I I B
()| 12| 13|14 |15 || |8|1m|20
77188 | 99 | 10 121 | 152 21 |@2)| 23 |24 |25 | 26 | 27 |28 | 29 | 30
31 32 |(33)| 34 |35 |36 | 37 |38 | 39 |40
00 QO OO [:lolgslslslelslx
Oo Oo 51|52 |53 |54 |65) 56 | 57 | 58 | 59 |60
61|62 |63 | 64| 65 |68)| 67 | 68 | 69 | 70
Oo 71 |72| 73| 74| 75|76 |G| 78 | 79 |80
g1 |82 |83 |84 |85 |86 |87 (BD| 89|90
o1 |92 | 93|94 |95 |96 | 97 | o8 |@I|100
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|
1
oOmn

22 33 Lk 55 66 77 883 99 MO 121 132

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

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




Skill: 12 times table

Year: 4

!%

1|2 als|s|7|8|9|wo
48 | 60 n {213 ]4|15|1.|7|8|a|20
108 | 120 21| 22|23 |@d)| 25 |26 |27 |28 | 29|30
31|32 33| 34|35 |@8)| 37| 38| 39 |40
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81 |82 |83 |@2)| &5 | 8 | 87 |88 |89 | 90
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a0
an an
e aw
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1
24 36 48 60 72

|
8k 96 108 120132 Tk

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the 12 times table,
using manipulatives
to support. Make links
to the B times table,
seeing how each
multiple is double the
sixes. Notice the
pattern in the ones
within each group of
five multiples. The
hundred square can
support in
highlighting this
pattern.




