Year 1

Calculation Policy

Year 2

Year 3

+ = signs and missing numbers

3+4=[] [1=3+4
3+0=7 7=0+4
O+4=7 7=3+[]
+Vv=7 7=0+V

Promoting covering up of operations and numbers
using pictorial representations.

Bar Model for missing numbers

3+_ =7
7 (biggest number always at the top)
3 Draw ones to see how
many more are needed
to make 7

Numbered number lines,

+ = signs and missing numbers

Continue using a range of equations as in Year 1 but with

appropriate, larger numbers.

Pictorial, Written and mental addition of;

- 2 digit number and a 1 digit number (23 +6)
- 2 digit number and a tens (23 +20)

- 2two digit numbers (23 + 19)

- Adding 3 one digit numbers (4 + 6 + 9)

Written methods to include;

Partitioning and recombining

20+3

10+2

30+5=35

Next step:

+ = signs and missing numbers

Continue using a range of equations as in Year 2
but with appropriate, larger numbers.

Written methods to include;

Add numbers with 3 digits, including using
column addition

- Add 2 numbers with 3-digits together
using column addition without exchange
between units and tens

223 + 142




Teacher will model the use of number lines and
children will then use to help with their own addition
calculations.

7+4=11

A'A'ATA)
012345678910111213

Extend to a blank number line (with 100 square to
support adding the 10 if necessary)

58 + 14

+10 A\

58 68 72

Add up to 2-digit numbers using written methods
including column addition (without carrying)

23+42

23
+ 42

65

Use equipment such as base ten to support children’s
understanding.

- Add 3 numbers with 3-digits using
column addition where the units or tens
make more than 10

283 +1 42
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Use equipment such as base ten to support children’s
understanding.




Year 4

Year 5

Year 6

Written methods to include;

Add numbers using formal written methods with up

to 4-digits

- Add 2 numbers with 4-digits together using

column addition without exchange between

units and tens
- Add 2 numbers with 4-digits together using
column addition, where the units, tens or
hundreds when added make more than 10.
- Add 3 numbers with 4-digits using column
addition where the units, tens or hundreds
make more than 10

Written methods to include;

Add and subtract whole numbers with up to 5 digits,
including using formal written methods

Add 2 numbers with 5-digits together using
column addition without exchange between units
and tens

Add 2 numbers with 5-digits together using
column addition, where the units, tens or
hundreds when added make more than 10.

Add 3 numbers with 5-digits using column
addition where the units, tens or hundreds make
more than 10

Written methods to include;

As Year 5 but with larger numbers.

Children should also add negative integers on a
number line.

Children should be able to choose the most
reliable and efficient methods for themselves.
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Model negative numbers using a number line.

Model time problems using a number line.
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Add numbers with up to three decimal places
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Model negative numbers using a number line.

Model time problems using a number line

WRITTEN SUBTRACTION

Year 1

Year 2

Year 3

Pictures / marks - Visual / practical activities

Sam spent 4p. What was his change from 10p?

¢®¢¢®?®®®®
Geeidessens

- = signs and missing numbers

- = signs and missing numbers

Continue using a range of equations as in Level 1 but with
appropriate numbers.

Extend to 14 +5=20- [

Find a small difference by counting up

Beginning with the ‘numbered’ number line to subtract from
the largest number.

Find a small difference by counting up

Continue as in Level 2 but with;

- 3 digit number subtract a one digit

- 3 digit number subtract a ten

- 3 digit number subtract another 3 digit

As children become more familiar with working with
larger numbers and at the teacher’s discretion (taking
SEN into account) the column method of subtraction
will be introduced.




7-3=0 1=7-3
7-U=4 4=0-3
1-3=4 4=7-1
1-V=4 4=0-V

Number lines numbered;

11-4=7

IAAAA

01234567891011

Counting back from 11 to 7 (counting on top of the line)

Recording by - drawing jumps on prepared lines

- constructing own lines

(Teachers model jottings appropriate for larger numbers)

Extend to a blank number line (with 100 square to support

subtracting the 10 if necessary)

Written methods to include;

When children are secure with counting back (Year 1), they
may move onto subtracting by finding the difference
(complementary addition):

69 -42
N\}\
42 52 62 69
Next step:

Subtract up to 2-digit numbers using written methods including
column subtraction (without borrowing)

89-42

89

Written methods to include;

Subtract numbers with 3 digits, including using column
subtraction

- Subtract a 3-digit number from another using
column subtraction which requires no
exchange between the units, tens or hundreds

289 - 142

289
- 142

147

- Subtract a 3-digit number from another using
column subtraction which requires exchange
between the units, tens or hundreds

6 45 -4 7 3 =
5
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Use equipment such as base ten to support children’s
understanding.




58-14 Use equipment such as base ten to support children’s
understanding.
44 48 58
-4 -10
WRITTEN SUBTRACTION
Year 4 Year 5 Year 6

Written methods to include;
Add and subtract numbers using formal written methods
with up to 4-digits

- Subtract a 4-digit number from another using column
subtraction which requires no exchange between the
units, tens, hundreds or thousands

- Subtract a 4-digit number from another using column
subtraction which requires exchange between the

Written methods to include;
Add and subtract whole numbers with up to 5
digits, including using formal written methods

- Subtract a 5-digit number from another
using column subtraction which requires
no exchange between the units, tens,
hundreds or thousands

Written methods to include;

As Year 5 but with larger numbers.

Children should also subtract negative
integers on a number line.




units, tens, hundreds or thousands (or any two of
these)

- Use borrowing across to work out change from
£20.00, £10.00 and £5.00.

56|43|-34

Model negative numbers using a number line.

Model time problems using a number line.

- Subtract a 5-digit number from another
using column subtraction which requires
exchange between the units, tens,
hundreds or thousands (or any two of
these)

25643 - 134

2137161 -]1|2(67]1]|=
6
FAERIAL
-1112,6|7]]
| 1.090
Model negative numbers using a number line.

Model time problems using a number line.

Children should be able to choose the most
reliable and efficient methods for
themselves.







With support and real objects solve multiplication

X = signs and missing numbers

calculations

1. Pictures and symbols
There are 3 sweets in one bag.

How many sweets are there in 5 bags?

(Recording on a number line modelled by the
teacher when solving problems)

Extension

For those children who can show multiplication
calculations with pictures and symbols, introduce
arrays asin Year 2.

7x2=[] [1=2x7
7x0=14 14=0x7
Ox2=14 14=2x10]
OxV=14 14=0xV

Arrays continued and repeated addition

® ®© ® O 4x20r4+4
e 6 o o
2x4

or repeated addition

2+2+2+2

15x2=30

Partition
(10x2)+(5x2)

20 + 10

X = signs and missing numbers

Continue using a range of equations as in Year 2
but with appropriate numbers.

Written methods to include;
Write and calculate using multiplication; 2-digit x
one-digit; using mental and written methods

Grid method

35x2=70(TU x U)

Partition and introduce the grid methods as early
into Year 3 as possible.

oo
=0

W




Number lines

6x3




Year 4

Year 5

Year 6

X = signs and missing numbers

Continue using a range of equations as in Year 2
but with appropriate numbers

Written methods to include;

Multiply 2-digit and 3-digit numbers by 1-digit
number using formal written methods including
long multiplication.

2 3x 7=

X = signs and missing numbers

Continue using a range of equations as in Year 2 but
with appropriate numbers

Written methods to include;

Multiply numbers up to 4-digits by a 1 or 2-digit
number using formal methods, including long
multiplication

[\
w
x
(0]
I

|00 W

X = signs and missing numbers

Continue using a range of equations as in Year 2
but with appropriate numbers

Written methods to include;
Multiply 4-digit whole numbers by 2-digit whole
numbers

3721x14

Efficient methods — as in Year 5

Compact method for decimals

7 x 3.8 (1 decimal place)

7 x 3.86 (2 decimal places)
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WRITTEN DIVISION

Year 1

Year 2

Year 3

With support and real objects solve division
calculations

Pictures / marks

12 children get into teams of 4 to play a game.

How many teams are there?

ZE RR RA

+ = signs and missing numbers

6+2=10] J=6+2
6+0=3 3=6 +0J
[1+2=3 3=01+2
[1+V=3 3=01+V

Understand division as sharing and grouping

Sharing — 6 sweets are shared between 2 people. How
many do they have each?

6 + 2 can be modelled practically as:

+ = signs and missing numbers

Continue using a range of equations as in Level 2
but with appropriate numbers.

Written methods to include;
Werite and calculate using division; 2-digit divide
a one-digit; using mental and written methods

Understand division as sharing and grouping
18 + 3 can be modelled as:

Sharing — 18 shared between 3 (see Year 2
diagram)

Grouping - How many 3’s make 18?

i VA V' Vaih' Va4 U
0 3 6 9 12 15 18
Remainders
16 +3




Grouping — There are 6 sweets. How many people can
have 2 each? (How many 2’s make 6?)

Sharing - 16 shared between 3, how many left
over?

Grouping — How many 3’s make 16, how many
left over?

i Vi V'V VA

0 3 6 9 12 15 16




WRITTEN DIVISION

Year 4

Year 5

Year 6

+ = signs and missing numbers

Written methods to include;

Divide 2-digit and 3-digit numbers by 1-digit
number using formal written methods;- interpret
remainders as integers.

Sharing and grouping initially
30+6

e grouping — groups of 6 taken away and the
number of groups counted e.g.

e sharing — sharing among 6, the number given to
each person

44+4=11

+40
+1

“”“N\A

+ = signs and missing numbers

Written methods to include;
Divide numbers up to 4-digits by a 1-digit number
and 10 (with remainders).

Bus stop method for short division

234 | =6 =

Remainders
To be interpreted depending on the context such as
money, decimals if appropriate etc

Move onto chunking as long division when children
are ready to move onto division by a 2 digit number.

E.g. 348 + 12

+ = signs and missing numbers

Written methods to include;

Divide numbers up to 4-digits by a 2-digit
whole numbers and recognise remainders
as whole numbers, fractions, decimals or by
rounding.

Divide 4 digits by 2 digits.

826 +12




0

Moving onto;

40

Bus stop method for short division

234 =6 =

6|2°3 %

44

12|826

- 600 (50 x 12)
226
-120 (10x 12)
106
-60 (5x 12)
46
-36 (3x12)
10

Include fact boxes for; x1, x2, x5, x10, x20

Remainders

Quotients expressed as fractions or decimal
fractions

676 +8=84.5




1. Fractions, Decimals and Percentages Policy

Fractions, Decimals and Percentages Policy 2019

Use Singapore bar as a visual when and where needed.

Year 1

Objective

Examples

Models and Images

Recognising Fractions
Recognise, find and
name a half as one of
two equal parts of an
object or shape.

Find halves of shapes by folding.

» Find half of a variety of paper shapes by folding them in
different ways into equal parts.

L ==

= Shade half of each shape.

D

Recognising Fractions
Recognise, find and
name a half as one of
two equal parts of a
quantity.

Choose a number of counters. Place them onto 2 plates so that there is the same
number on each half.
When can you do this and when can’t you?
What do you notice?
Find one half of a set of up to 20 objects, e.g.
* Mary eats half of these cherries. How many does she eat?
P B <
@ L99
3000, 9
00g
R
= Using more than 10 cubes, make a stick of cubes which is
half red and half blue.
+ Ring one half of this set of 10 buttons.

(@])
Q.62
®@

®®
®®

N

What is half of 8? Half of 8 is 4.




Recognising Fractions
Recognise, find and
name a quarter as one of
four equal parts of an
object or shape.

Find % and % of shapes, e.q.

= Find % % of a variety of paper shapes by folding them in
different ways into 2 then 4 equal parts.

Shade % 71 of various shapes divided into 4 equal parts,
eq.
+ Draw this rectangle.

1 1 1
Colour 3 blue, 3 red and 3 Oreen.

Recognising Fractions
Recognise, find and
name a quarter as one of
four equal parts of a
quantity.

Choose a number of counters. Place them onto 4 plates so that there is the same
number on each quarter.

When can you do this and when can’t you?

What do you notice?

Mary puts a quarter of these buttons in a box. How many does

666 An array can be used

to demonstrate
: : : : sharing.
Sharing - sharing the counters among 4
people, each person gets 3.
Grouping- 3 groups/ lots of 4.

Can you ot the plrza bs hat?




&

Pupils should count in
fractions up to 10,
starting from any
number and using the
1/2 and 2/4 equivalence
on the number line.

8%,8,7,67%,

Counting in Fractional Spot the mistake What comes next?
Steps 7,7%,8,9,10 5%,6%,7%, e

9%,9,8%, ceer) e
... and correct it

1

?
0O & 1 14 2 2%+ 3 3t 4 44 5
L L L L 1 L L L L L 1
L] L] L L L] L] T L] L] L n
0o % 1 15 2z 2% 3 3% &4 af s

Recognising Fractions
Recognise, find, name

1
and write fractions /3,

1 2 3
/, /,and / of shape.

(En
&
<




Recognising Fractions
Recognise, find, name

1
and write fractions /3,
1 2 3
/4, /4and /4ofa set of

objects.

What fraction of these rabbits is grey?

them.

299
2555
259
2099
200
2990

Wite the fraction

Jack ate half the cherries on the plate. These are
the cherries that were left.

How many cherries were on Jack’s plate before he
ate half of them?

Here are 21 apples. Put a ring around one third of

Recognising Fractions
Recognise, find, name

1
and write fractions /3,

1 2 3
/4, /4and /4 of length.

Gemma has 60cm of ribbon.
If she cuts off half how much does she have left?

True or false?
Half of 20cm = 5cm
% of 12cm = 9cm

Recognising Fractions
Recognise, find, name

1
and write fractions /3,
1 2 3
/4, /4and /4of

numbers.

Find...

/4 of 40
2/, 0f 40
3/, of 40
4/4 of 40

Look at relationships between and the equivalent fractions.

Then try:
3/40f40=
Y30f21=

Coaemtag b bt £ 8 hisela s

60006600006,

Bar model

%of6=3
3

3 | 3

% of12=9

12
3 ‘ 3 | 3 | 3

If | can see % how many quarters can you see?

If 1 can see 2/3 how many thirds can you see?

| I




Year 3

Counting in Fractional
Steps

Count up and down in
tenths.

0.1,0.2,0.3,0.4,0.5,0.6,

*/10, /10, */10, */10, °/10, °/10

0.7,0.8,0.9,1.0

"f10, 310, °/10, *°/10

7.6,7.7,7.8,7.9,8.0
7%/10,7 /10

Recognising Fractions
Recognise, find and
write fractions of a
discrete set of objects:
unit fractions and non-
unit fractions with small

Liz drank /5 of her drink. If there is 200ml left, how much drink was there to begin
with?
| 100 ‘ 100 ‘ |

Harry ate /s of the sweets. If there are 12 sweets left, how many sweets were there to
start with?

1=10=110

2+10=210

Il’10| 2110 | 2110 I 210 I 2110 | 2110 | 210 I 210 I 210 | 210 I
2

! [4 [ 4 [ 4
denominators.
% of12=9
Recognising Fractions /10 of 10=1 v
Recognise that tenths ?/10 of 10=2 = 2
arise from dividing an /10 0f 20=2
object into 10 equal 2/,0 of 20=4

parts and in dividing one
— digit numbers or
guantities by 10.

True or false- 3/10 of 20 = 5?

Recognising Fractions
Recognise and use
fractions as numbers:
unit fractions and non-
unit fractions with small
denominators




Recognising Fractions
Recognise and show,
using diagrams,
equivalent fractions with
small denominators

Tick () each shape that s exactly al shaded,

?
30

| =

E0 O O O

Comparing and ordering
Fractions

Compare and order unit
fractions, and fractions
with the same
denominators

Rule 1 ifall of the fractions have the same denominator,
order them using their numerator.

Rule 2 ifall of the fractions have the same numerator,
order them using their denominator.

2 A b A A g
3 4 5 6 7

Ordering without pictures
Order these fractions from smallest to largest:

1/7; 1/5/ 1/10, 1/3

Addition of Fractions
Add fractions with the
same denominator

within one whole (e.g.

5 1 6
/+1 =)

Adding
Fractions

S D-9

$ = = =
4 4 4
Adding fractions
made easier

VAN

Use Cuisenaire rods to develop vocabulary of equivalence.

i




Subtraction of Fractions
Subtract fractions with
the same denominator
within one whole (e.g.

5 1 4
/-1="7)

Subtracting
Fractions

(_Z_ID TS
P si=
@ I

Problem Solving
Fractions

Solve problems that
involve all of the above

Sarah has a packet of balloons.

Ranty Balloons
Here is a chocolate bar

The contents of the packet are
5 red balloons

5 blue balloons

10 yellow balloons

Sarah says,

‘One-quarter of the balloons are red’.

William eats 3 pieces and Amber eats 2 pieces. Is Sarah correct?
Circle Yes or No
What fraction of the chocolate bar remains?

Year 4

Recognising Fractions
Recognise and show,
using diagrams, families
of common equivalent
fractions

Odd one out.

‘%? 5\;; Which is the odd one out in each of these trio
- € 3/4 9/12 4/6

1 3

4 8 9/12 10/15 2/3

(One-Half)  (One-Quarter) (Three-Eighths)  \Why?
What do you notice?
Find %/6 of 24
Find %/5 of 24
What do you notice?
Can you write any other similar statements?




Counting in Fractional
Steps

Count up and down in
hundredths; recognise
that hundredths arise
when dividing an object
by 100 and dividing
tenths by 10

Spot the mistake

sixty tenths, seventy tenths, eighty tenths, ninety tenths, twenty tenths
... and correct it.

What comes next?

8100, 821100, 8Y/100, wevevy werey weren
311100, /100, *H100, ceevey weure)

Addition and
Subtraction of Fractions
Add and subtract
fractions with the same
denominator

Ys+2[s=3/s

6/10_4/10=2/10

Comparing/Rounding
Decimals

Round decimals with 1
decimal place to the
nearest whole number
Compare numbers with
the same number of
decimal places up to 2
decimal places

Do, then explain

Circle each decimal which when rounded to the nearest whole number is 5.
53 57 52 538

Explain your reasoning

Top tips

Explain how to round numbers to one decimal place?

Also see rounding in place value

Equivalence including
fractions and decimals
Recognise and write
decimal equivalents of
any number of tenths or
hundreds

Recognise and write
decimal equivalents to
1/4,1/2,3/4

Complete the pattern by filling in the blank cells in this table:
1 2 3
10 10 10
10 |20 40
100 | 100 100
0.1 0.3

Another and another

Write a decimal numbers (to one decimal place) which lies between a half and three
quarters?

... and another, ... and another, ...

Ordering

Use the rows of a multiplication square to show equivalence e.g:
%, 214, 316, 418

2/3, 4/6. 6/9, 8/12

bl =]

LY

What should | cut my peza nto if
I have 200 people to serve?

Count back in 1 and 1/10 from 101.

Ya+ =",

=11%




Put these numbers in the correct order, starting with the smallest.

Yo 075 /i
Explain your thinking

Multiplication and
Division of Decimals
Find the effect of
dividing a one- or two-
digit number by 10 and
100, identifying the
value of the digits in the
answer as ones, tenths
and hundredths

Undoing

| divide a number by 100 and the answer is 0.3. What number did | start with?
Another and another

Write down a number with one decimal place which when multiplied by 10 gives an
answer between 120 and 130.

... and another, ... and anotbher, ...

Problem Solving
Fractions

Solve problems involving
increasingly harder
fractions to calculate
quantities, and fractions
to divide quantities,
including non-unit
fractions where the
answer is a whole
number

Solve simple measure
and money problems
involving fractions and
decimals to 2 decimal
place.

% of the class are going on a school trip. There are children in the class. How many
children are not going on the school trip?

A jacket in a shop costs £25. It is reduced in the sale by 20%. What is the new price of
the jacket?

Year 5




&

Recognising Fractions
Recognise and use
thousandths and relate
them to tenths,
hundredths and decimal
equivalents

(appears also in
Equivalence)

Continue the pattern

What do you notice?

One tenth of £41

One hundredth of £41

One thousandth of £41

What do you notice?
0.085+0.015=0.1
0.075+0.025=0.1

Continue the pattern for the next five number sentences.
True or false?

0.1 of a kilometre is 1m.

0.2 of 2 kilometres is 2m.

0.3 of 3 Kilometres is 3m (see below)

3km- 3000m. below this has been shared equally into 10 parts. Each part
representing 0.1

[300 [300 [300 [300 [300 [300 [300 [300 [300 [300 |
300 + 300 + 300= 900m s0 0.3 of 3km is 3m is false.
0.25 of 3m is 500cm.
2/s of £2 is 20p (see below)
e.g. Singapore Bar Method
| 40p | 40p | 40p 40p 40p

40 + 40 = 80p so /s of £2 is 20p is false.

Ordering and comparing
Fractions
Ordering and comparing
decimals.

Put these numbers into ascending/descending order.
Which digit do you have to look at to work this out?
5.51,3.75,7.35,5.73,3.77

Give an example of a fraction that is more than three quarters.
Now another example that no one else will think of.
Explain how you know the fraction is more than three quarters.

Imran put these fractions in order starting with the smallest. Are they in the correct
order?

Two fifths, three tenths, four twentieths

How do you know?

\%‘:-/
| eat 1 more piece of this cake. What fraction would

be left?
YR T )

( | \{ ‘_' ‘ = ’

\ L "" ‘ \\. L ’v’/ -
215x2=

7T . o - -

Ll £ ~ =
\: 7 \ / 172" -
N L G 4 v




Ordering and comparing
Fractions

Read, write, order and
compare numbers with
up to three decimal
places (Cover during PV)

Missing symbol
Put the correct symbol < or > in each box
4.627 - 4.06

12317 [l 1231

What needs to be added to 3.63 to give 3.13?
What needs to be added to 4.652 to give 4.1?

Comparing/Rounding
Decimals

Round decimals with
two decimal places to
the nearest whole
number and to one
decimal place (PV Week)

Do, then explain

Circle each decimal which when rounded to one decimal place is 6.2.
6.32 6.23 6.27 6.17

Explain your reasoning

Top tips

Explain how to round decimal numbers to one decimal place?

Also see rounding in place value

Equivalence including
fractions and decimals
Identify, name and write
equivalent fractions of a
given fraction,
represented visually,
including tenths and
hundredths

Odd one out.

Which is the odd one out in each of these collections of 4 fractions
10 35 /0 °/is

®/100 */10 /20 3/s

Why?

What do you notice?

Find 3°/100 of 200

Find */10 of 200

What do you notice?

Can you write any other similar statements?

Equivalence including
fractions and decimals
Read and write decimal
numbers as fractions

71
(e.g.0.71= /100)

Recognise and use
thousandths and relate
them to tenths,

Complete the pattern
71 |2 2|22
100 | 100 | 100 | 100
0.71 | 0.81 | ??? | ???

Complete the table.

Another and another Write a fraction with a denominator of one hundred which has a

value of more than 0.75?




hundredths and decimal
equivalents

... and another, ... and another, ...

Equivalence including
fractions and decimals
Recognise the per cent
symbol (%) and
understand that per cent
relates to “number of
parts per hundred”, and
write percentages as a
fraction with
denominator 100 as a
decimal fraction

Ordering

Put these numbers in the correct order, starting with the largest.
7/10, 0.73, /100, 0.073 71%

Explain your thinking

Which is more:

20% of 200 or 25% of 1807

Explain your reasoning.

Addition and
Subtraction of Fractions
Add and subtract
fractions with the same
denominator and
multiples of the same
number

What do you notice?

%and¥%=%4=1

4/4and % = 5/4 =1 %

5/4and%:6/4= 11/2

Continue the pattern up to the total of 2.

Recognise and convert
Fractions

Recognise mixed
numbers and improper
fractions and convert
from one form to the
other and write
mathematical
statements >1asa

Can you make up a similar pattern for subtraction?
The answer is 1 /5, what is the question




2
mixed number (e.g. /5 +

4 6 1
/,="1=11)

5

Multiplication and
Division of Decimals
Multiply proper fractions
and mixed numbers by
whole numbers,
supported by materials
and diagrams

Continue the pattern

“hx3=

x4 =

% x5=

Continue the pattern for five more number sentences. How many steps will it take to
get to 3?

5/3 of 24 = 40

Write a similar sentence where the answer is 56.

The answer is 2 %, what is the question

Give your top tips for multiplying fractions.

Undoing

| divide a number by 100 and the answer is 0.33 What number did | start with?
Another and another Write down a number with two decimal places which when
multiplied by 100 gives an answer between 33 and 38.

... and another, ... and another, ...

Problem Solving
Fractions

Solve problems involving
numbers up to three
decimal places

Applying RUCSAC to FDP problems

Problem Solving
Fractions

Solve problems which
require knowing
percentage and decimal

1 1
equivalentsof /, /,

1 2 4
/5, /5, /Sand those

Applying RUCSAC to fractions, decimals and percentages word problems




with a denominator of a
multiple of 10 or 25.

Year 6

Compare and order
Fractions

Compare and order
fractions, including

fractions >1.

Assessment: Match equivalent fractions, on cards or interactive games e.g 3/4 = 75/100 =

/16

Finding the LCM of the denominators e.g.3/s, */a, %/s = /a0
Is 3/5 > 2/8?

Review mixed and improper fractions e.g. 2 2/3 = 8/3
Is 11/, > 19/,

Sam put these fractions in order starting with the smallest. Are they in the correct
order?

Thirty three fifths

Twenty three thirds




Forty five sevenths
How do you know?
Give an example of a fraction that is greater than 1.1 and less than 1.5.
Now another example that no one will think of. Explain how you know.

Identify value of digits
in decimals

Identify the value of
each digit to three
decimal places and
multiply and divide
numbers by 10, 100
and 1000 where the
answers are up to three
decimal places.

Multiply one-digit
numbers with up to two
decimal places by whole
numbers.

PLACE VALUE HAS TO BE SOLID AT THIS POINT

Assessment:

True or false?

In all of the numbers below, the digit 6 is worth more than 6 hundredths.

3.6 3.063 3.006
6.23 7.761
3.076
Is this true or false?
Change some numbers so that it is true

Show that 6.543 is equivalent to 6 >3/1000 — what needs to be added to make a whole
thousand?

What needs to be added to 6.543 to give 7?

What needs to be added to 3.582 to give 5?

Suggest a fraction between 3.62 and 3.63

Circle the two decimals which are closest in value to each other.
0.90.090.990.10.01

Circle two decimals that make up a whole

0.324,0.538, 0.119, 0.676

Convert a larger metric unit to a smaller e.g. 3.125Km = 3125m

What do you notice?
Yax V=

or




Simplify using common
factors

Use common factors to
simplify fractions; use
common multiples to
express fractions in the
same denomination.

Odd one out.
Which is the odd one out in each of these collections of 4 fraction

s% 2 %/ ¥/

4/20 1/5 6/25 6/30

Why?

What do you notice?
8/5 of 25 =40

5/4 of 16 =20

7/5 of 36 =42

Can you write similar statements?

or

Equivalence including
fractions and decimals
Associate a fraction with
division and calculate
decimal fraction
equivalents (e.g. 0.375)

for a simple fraction (e.g.

3
/).

Complete the pattern
1 2 3
8 8 8

4
8

0.37 | ??? | ??? | ???

Complete the table.

Another and another Write a unit fraction which has a value of less than 0.5?
... and another, ... and another, ...

Equivalence including
fractions and decimals
Recall and use
equivalences between
simple fractions,
decimals and
percentages, including in
different contexts.

Ordering

Recognise patterns in equivalent fractions, e.g. for one half,
one third, one quarter, one fifth and one tenth.

Recognise that a fraction can be:

reduced to an equivalent fraction by dividing both
numerator and denominator by the same number, which is
called cancelling, e.g.

5=5++5=1

20 205 4

1 2
Which is larger, /,or /.? Explain how you know

Understand decimals up to 3 places.
5.251, 5.3, 5.708, 5.009, 5.15
Suggest a decimal fraction between 4.17 and 4.18

16 2= 13 = 12k
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Put the following amounts in order, starting with the largest.

23%, °/s, /5, 0.8

Addition and
Subtraction of Fractions
(Different
denominators)

Add and subtract
fractions with different
denominators and mixed
numbers, using the
concept of equivalent
fractions .

Another and another

Write down two fractions which have a difference of 1 2/... and another, ...

another, ...

Another and another
Write down 2 fractions with a total of 3 #/s.
... and another, ... and another, ...

and

Multiply and Divide
proper Fractions
Multiply simple pairs of
proper fractions, writing
the answer in its

1
simplest form (e.g. /4x
1 1

1="1).

Divide proper fractions
by whole numbers (e.g.

V2227,

Continue the pattern

Ys+2="1s
Ye+2=11
Yip+2=1

The answer is /g, what is the question (involving fractions / operations)

Give your top tips for dividing fractions.




Converting Decimals
and Fractions using
Division

Associate a fraction with
division and calculate
decimal fraction
equivalents (e.g. 0.375)
for a simple fraction
(e.g. 3/8) .

Use written division
methods in cases where
the answer has up to
two decimal places.

When | divide a number by 1000 the resulting number has the digit 6 in the units and
tenths and the other digits are 3 and 2 in the tens and hundreds columns. What could
my number have been?

Undoing

I multiply a number with three decimal places by a multiple of 10. The answer is
approximately 3.21

What was my number and what did | multiply buy?

Problem Solving using
Fractions

Solve problems which
require answers to be
rounded to specified
degrees of accuracy.

Assessment:

Do, then explain

Write the answer of each calculation rounded to the nearest whole number
75.7 x 59

7734 + 60

772.4x9.7

20.34x(7.9-5.4)

What'’s the same, what’s different?
... when you round numbers to one decimal place and two decimal places?
Also see rounding in place value




2. Models and Images Policy

Year 1 Year 2 Year 3
+ = signs and missing numbers + = signs and missing numbers Partition into fens and ones and recombine
E Consolidate:.
3440 2344 @ Adding three numbers 36+53=53+30+86
_ _ 34+5=30+] + [] =83+6
;:EJ ;E:S 32+ +[=100 35=1+[+5 M: -] = 89
Partition into tens and ones
0+v=7 7=0+V

0= 149 248 347 4+6

3 + 4 is the same as 7 as modelled using Numicon

Use Numicon to further understand the equivalence in a number
sentence.

Promoting covering up of operations and numbers.

Using Number lines

(Teacher model number tracks and lines with numbers and with
missing numbers)

1 El |-} T L]

7 +4 =11 Children go up in 1s
I I |

.

How to use a hundred square...

91 92.93]94]95}6_97[98 99 100!
81|82 83 |84 87 )0
71J72A73'74\ 5767778 79 80
61|62 63|64 |65|66 67|68 69|70
‘51f52 53 | 54 (55) 56 | 57 | 58 | 59 | 60
41|42 43 | 44|25 46|47 |48 49|50
31|32 33|34 35|36 | 37| 38 | 39 40
21@22 23|24 | 25| 26 | 27 | 28 | 29 | 30
11[12 13 [ 14 15 16| 1718 19| 20

2 s 47”5i6‘7‘8l97 J

+30

Lets solve

55 + 34 =7
55 + 30 = 85
85 + 4 = 89

So 55 + 34 = 89

+4

Partition into hundreds, tens and ones and recombine

Secure with addition

Partition the second
number only e.g.

358 + 73 = 358 + 70 + 3 0 3
=428+3 \m
=431

358 428 431
Adding 9 or 11 by adding 10 and adjusting by 1
=10
35+9=44 | —————
a
35 44&“_,-/'45
Partiti on hoth aweggs
TN 36=30+6
43=40+3
79=70+9
Al T 1 . Leading ta:
Adding 3
[49=(00 + %o + q 4+ o
3 5 = 30 + 5 Mp,h i numbers

Lt
|84 = 100 +30 + | line up the HTRU

' Able to use columnar addition




Able to use a hundred sguare securely for addition.

Number Square
?Tﬂﬂs OUniesfOnes = S SR ATy PR
4 0% oty L ofhe |

--Ii-‘l a -0 r -'-ﬂ

[ Ml .
T

Er 13 | nl I:] 14 | 33 18| 17| 18| 38

e okl |

<-- 21| 22| 23| 24 25 26| 27| 28| 20
= ¢ o | |
X Sl

(2%

e T EL] 45

41| az| as| aa a3 4s| a7

¥ ¥ - Bl | A R £l £ 57 £ ] =W

A \I r-_’ A.\_1 {‘-‘r}: s - | | !
| 9 k= . 5 o 2
"\tf? \}:-./, L Slenjaz]ex)oe o3 on)67) s8] &0
ks 1 ul .-_|| ra vn vn| vr| va| ww

- - :‘;“: $J.I L +3 ‘Bi B4 B85 &6 | 87| &8 | -1
If“ ’\i ﬂzl 3 ua ] ,!‘ 1Y wr “- L1}
Partition the second number only 443 -
23+12=23+10+1+1 =33+

+10 +1 +1

'-D
20
£
an
o
L1
T
B
ol

10|

A
Il
{

0

(23
+ 45

—
=

HTU
100 +20 +3 |sthe 2
4o + 5 samecas:+ 45

I8 = 1cO+C0 + 8§ IQB

[ 1=

+[ = [+[J=L]+[]

Rarsmber tc ¥
'Iing.upﬁll'tl.iu, +2 s Beoa,u,,s_p_ F+5=12

c32 ‘;‘;Wﬁ carry he
| Nt
| i
L+ 1=[]+[]—

O-0-0-0- 0-0-0-0




Pencil and paper procedures

Leading to formal method, showing numbers carried
underneath

500 + 400 +100 = [000. T™HTU fﬁmuf the
Gnﬂ%.e 1000 nkd 58:" H,T&U
the thowsonds +415
s Sl § § 2*N i
As 807010 = 1§o0, I !'\ ok the wilis.
tha 100 intes S ps F+5=12

andredss column: the T indo
the zuwmfsoﬁmm

™HTV

> TR ﬂ_“d"ﬂ:‘m

Pencil and paper procedures
Extend to decimals (same number of decimals

places) and adding several numbers (with different
numbers of digits).

Adding decimals using column oddifion. TV.%

39.2 F(mhc{d.nr
Y,

512

\;,rl

Line up the Add Add Add Add
decimal points thousandths hundredths tenths ones
1.234 1.234 1.234 1.234 1.234
+ 4.1 + 4.1 + 4.1 + 4,1 +4.1
—» __4—» ._34—» 334 —» 5334
1.820
21.10S
236.800

+ 0.900
260.635

'MJ.'G‘MG

Pencil and paper procedures
Explore addition of numbers through games, puzzles,
arithmagons Extend to use of decimals.

-] 2
5 + -2 = 3
¥ Show result
———
'
1
—  m
|
H
] L] ¥ B 4 3 Z A9 [ i 2 ] e -] ] v 8 8




Find two square numbers that tatal 45

N R

Wirite in the missing digis

M- [T+ =
0.437 E._ | D v
h 48 ol 1| s

04 OE o Il =

Whole
'?

I>

Part
7

L+ I=[+L]
L+[=0-1




Subtraction

Years 1 and 2 Years 3 and 4 Years 5 and 6
Pictures / marks - = signs and missing numbers _ . Find a small difference by counting on
Sam spent 4p. What was his change from 10p Continue using a range of equations as in Stage 1 but with
appropriate numbers. 102-97 = 508 -317 = 1002 -781 =

fdddeceoee e

Visual / practical activities

$88 — 83 = g2 1' ==

= signs a1 0000CCCOO0OCO0
OCOCOOa0C0

| missing
numbers
7-3=[] 0=7-3
7-0=4 4=[]-3 3
0-3=4 4=7-p OO AN
0-v=4 4=0-v OD 4+ 4 7
|

| The: difference between 7 and 4 is 3.

R

Understand subtraction as finding the “difference”

7

I 2 3 &

. Establish
e N
NN N N counting on
as a strategy
0 1 2 3 4 5 6 7 &8 & W0 02 .00

numbers are

9-4-=

Understand subtraction as take-away

Estahlish
counting back

as a stratepy.

10=3=_

1 2 |3 % | |5 |6 & 8 2 10
. T -
3 2 1

Consolidate

counting on as a
strategy when

m the numbers are

39 40 42

+ 1 |2

| Leading to counting back, first in 10s then 1s.

24 25 26 27 37 47

-1 -1 -1 -10 -10
34 22 -y
-
\ o
\’ / \ /'
-8 —
20
[F51 52 03 o4 o5 96 o7 |98 98 100]
B (5 o o500 o7 |onsolm] -2* o 5 61 =3 ',M Jrf‘-
Mi72 73078 75 76 77|78 19 80| 57 - 34 =2 Tkl
8162 63 64|65 66 67 08 69 70 | :)sd‘.\.wkn = Q[}.-r?, kil
81/62 53|54 |55 56 (57 )58 50 60| 57 - 30 = 27 | -i1= 047
41042 43 4a a5 a6 3 a8 49| & e
3 3 9 | 40 y - =10 +5
2 3334 3 36 3 38 % 40| 27 - 4 = 23 Db B
2122 ( u yeer25—26+(27 )28 20 3 & L -
- - T M-w

1 (1213 14151617 18 19|20 So 57 - 34 = 23
| = Ay
blzla][s[s] 7] sl0lul -

181 -57

181 -1m+mﬁ;’
e 07 = S0+7
124 100+20+ 4

Note: Counting back is not always the most efficient method
when the numbers are closer together. Reinforce concept with
practical strategies essential to see ‘difference’.

389 - 164 = 225

Leading to expanded

Leading to expanded method
without borrowing

method with borrowing




Constructing own lines, if appropriate: -5

—
|
| NSNS
0 14 19

Leading to counting back, first in 10s then 1s

52-1=137

774 - 432 = 935 - 587 =

8oo +100 +10
774=700+70 +4 935=080 +30+5
432=400+30+2 ™ 587=500+80+7

342 = 300 + 40 + 2 348 = 300 + 40 + 8
889 - 647 = 442 ; 1004 — 692 = 442
1000 100
8 89 N0 0 4
-6 4 7 - 6 9 2
4 42 — 4 4 2

Use both expanded and compact method together until pupils
become secure.

T U TU 'I'TU

,__mt_\ 1) 9 8 2) 3?-!5 3 28 6

. =117 -4 8 07 4
"'“___'_J 8 1 z 8 1162

Toddn

HTu HIVY t hth

cm_ b 1;3933-0 5) 6 Bt .1 &b
T 1 6 . 6150171313
217 4 0164089

=0~




Multiplication

Year 1 Year 2 Year 3
Pitures and symbols x = signs and missing numbers x = signs and missing numbers
Counting in 2's e.g. socks, shoes, Counting in 5's 7x2=[ 0=2x7 Continue using a range of equations as in Stage 2 but
Counting in 10’s e.qg. fingers, toes... EX E = ij 13 = g X E with appropriate numbers.
o T R X = = X
ULy PPP#E T | qxvis 14 = 0xV e o e B
ounting in2p's; Jp’e, 10p's Arrays and repeated addition e '
5;3 @ m ‘{; r:; e o o @ 4x2o0r4+4 lo% 8=80 1ox8=30 bwg8=30
1 @"-«‘:” > s o 7 ¥ xd P Sl wisin. )
e or repeated addition 2 +2 +2 + 2 S f' 20 \co 192
{Recording on a number line modelled by the teacher Add & v et ‘3
when solving problems) Qﬁ' 10 The answer
R (23 %x4=4qL H,T&auw

ﬂ\ % B 2 . 2 - 2
= f/ 4 ‘\‘\;’f |—\1{’ 1 V I ¥ L ‘11'.
01 z = 4 5 & T 2 9

1
10 11

Use bead strings, bars & Numicons to model groups of

2+ 2 43 42 = 4x1

Repeated addition using a number line. Understanding
multiplication as repeated addition is key to understanding formal

methods of multiplication Add ¥ {nkasg
AAAA  2losofd or 4x2-8 Member
Addd  dosof2or204-8 AT, =49 ‘Z:LMMM
Multiplication as m=xus

Repeated Addition )

74747 =91 +€ *C 16 4 46 +¢ 16
= ININCNONNOSNT,
9 7x3=21 © ¢ 1L 1’ M % % @

j[loo + 26 + 3

K— L1-|‘1-00+ 80 + 12 =492

—P“*'m ' 4% |00 20 kh—x?ﬁ 3
Doubling multiples of 5 up to 100 get the anvswer:
432
15x2 =30 1ottt @ H
iti 10x 2 5x2 432
Partition (10 x 2) + ( 5 x 2) + 8640
20 + 10 =30 | 9072
H| T U H TIU Eact Box
1) 3[5 2) 3 6 axs-6
x 5 x 8 3x8=24
1 7l 5 288 se5-40

6x8=48




Use cubes and pegs to show arrays and repeated
addition Isadlng on to number line.

H

_ A -
ex5=30 be oddud. instrad..

+6 +s)

Ay EM

- ;

Moo BEEOEEE-DEE @ e

Begin to learn 2, 5 and 10 times tables.
x = signs and missing numbers

"nw‘ con wo wiibe 7 lmes s ma iy
an o multiphcotion agquation
[
I ¢ N ¢ .
7 groups of 4 « 28
Take28

le=<x7F = (12
Vi . one

GxF =42 Use

t 0 36 4L
Add 5 Adty
qamm

4x9=36
5 x 9=45
6 x 9=54
7x9=63
8x9=72

x x
® & -
S oo




Multiplication

Year 4

Year 5

Year 6

Grid method

Grid method

bot

Joo|x WA

ThH T

x 8 4

umbers. Go

Pencil and paper procedures

(23x4= 4qL

numbker o
H_’,T&UL

[loo + 20 + 3*')

fv4|£5\oo+ g0 + 12 =492
Put the.

digit have .

%20 klrx?’ }
4% |00
Recomboune o
S&‘Urm.an/swec
56 * 43 =2A408 B .
the rows

—
x| 50O =
2000 + 24o = 22 40

3 | So + |\

Muttiply the
top nuambars by
the side.

V] Eact Box
6 2x8:16
8 3x8=24
8 5x8=40

6x8=48

2

=T |g8
2408

X = signs and missing numbers
Pencil and paper procedures

ThRHTV
Muﬂ&plﬁ%‘top 32 L (3xy)+(3x20)+(3%300)
Mrubtrb\ljﬂu.uniﬁs X 23 23
a?ivﬁz. Bo&u’m __/" q&?_

R
iply he + (20x300)
number bgm-bvrm I ')
of the Seound, mumber, Add B get
the answer.
Th HT U
5 3
1 8§ «— Ansverline 1 _x 45
TH 6 O sk K5
4920 (123 x 40)
1 7 8 <— Ansverline3 ? 35 (615 % 4920)
628
X 237
4 396 ones

18840tens
125600 hundreds
148836

x = signs and missing humbers
Pencil and paper procedures
3.77 x 2.8

3.77 (2 decimal places)

2.80 (2 decimal places)
Remove the decimals and multiply, then
add the decimal point after counting the
decimal places in the question.

377
x 280
30160
75400
10.5560
2 B 3:1 7 x
0 2 o 1 3
6 1 4 3 1 5 05 5 5
1l 0 2 3 12 /10 /15 -
9 8 8 2 4 8 4|/8|/6 8
s 45 2 3 18 6

278 x 34 = 9,452

(6-9)x10+3 =7?




Multiplying decimal numbers using the grid method.

X| 5 + 02

clao + 1.2

03/ 1.5 + ©.06

0-3:0.2

Toke care
21.20 o line up b,
(-3¢ ik, . A,
o ot e
32 .32C VAl halp.

(6—9)x10+"3
3 x10+3

= 3 x10 =3
= 30 +3
= *10

= 10/

Exponent {index or power)

6= 6X6X6
L_T_J

Base

Shorthand way Normal represenatation

of representation

{Base multiplied exponent
number of times)

BODMAS Pendas

BODMAS Pendas
Do Division and Multiplication
working from left to right

gﬂ;}—;ﬁ 20
E)(l-r;]-t-,;]: 20
- -




Pictures / mark:

; : L AN
6 mince pies are
shared equally 23

between 2 people. \’ f

How many does
each one get? s0 e cae
i33 123

Use practical resources - cubes & counters

S
[ ] ev e
1 4 6

6+2=[ 0=6+2

6+0=3 3=6 <+

0+2=3 3=[0+2

D+v=3 3=0+V

e

= | _

- 90 OD
=i

4 fish Givided into 2 tanks 2 fish per tank

I

B ))))JJ‘:::":I
16+ 3= 15'srlﬂr?sa‘nhiln}gen 3= :

228 2a2 aas
o )
&2 &2 =2
\/'\/\{,-’;:; XOOOOCOOOOCK v

z — S— —
OO~ OO~ 0O———~00000

ocoseo—_coioe—_sebes-

+ = signs and missing numbers

Understand division as sharing and qrouping

(A L L XX ] (LA ddd
L L 4 X X X
ecccee
factor focior  product dividie nd divisor  quatient
3 X 6 =18 18 = 3 = &
r T hY a T &
number number in number number number number in
ofgroups  each group inall inall of groups  eochgroup

24

+ 3=

20 + 3 = 6r2
20+ 5=4
20 + 8 = 2r4

20 =+ 7 = 2r6

+ = signs and missing numbers

Continue using a range of equations as in Stage 2 but with
appropriate numbers.

Understand division as sharing and grouping

Use repeated subtraction. Subtract 6 repeatedly

48 + 6 =
0 6 12 18 24 30 36 42

AR W N, N . W

-6 -6 -6 -6 -6 -6 -6 -6 48

(73,_";,*;‘2‘}“% ,/'EZ;'?IO
3

*8=2% _ 25 |px®¥=R0

:.. hl&s“u‘. lﬁhﬂoﬂﬂlﬂ 1
‘U\-
m,




NS EENEEEE RN NN N NN

BJT96

573
-50  (10x8)\
3 /\10+4=14
-20 (4x5)
3
How many 55 have been subtracted?
5 X1U 14 30ts of 5, with 3 left over.
Answer: 73+5=14r3
Bx10
16
Bx10 5 / 8’4‘7
Bx 2
32
J32R4




Year 4 Year 5 Year 6
+ = signs and. missing numbers Remainders P 5 + = signs and missing numbers
The disridand 3= 1y =26 r-
+2 = °]=‘8/ Jovs have . 0.8—"'0.&0’=80%
e [T = T 14 [369  p T Subteack i | |4 sy70-
-5 (5% 3iem g g ~280(20%14)  the lungesk 5 a0
905 here. 2.3 ig chunke- possible -0
23 () e
(]
= Ixi
— v —Lb L) Zo e 8|48 .3 2.4) 38.4
Churking w{th remainders ?Q tg= qul- p r . e
- ' q lets |'um. Quotients expressed as fractions or de?ma fractions
§[FC [/ lunlaha 676 =+ 8 = 84.5 48 + 8 =6
Thsit ~ 312 (q xg) “ﬂlH Expressing the remainder as a fraction. 4.8 0.8 =6
the rtandy ] 50 =4 = |2r2  The nemasder 480 +80=6
ot 0.48 + 0.08 = 6

Chunking using fimes table facts.

Childrenwill continue to explore division as repeated subtraction. They
will use their increasing knowledge of times tables to subtractin larger

chunks. |28—I—7‘='9P2
Use the [0
times Table
*[128 A to subtrack
- 720 (lox3) Mtsoy *
58 Subwk
— 35 (5%3) wsinq known
23 ) Uimes table Socts,
- 21 (3= w_/
2 The remornder

s
Chunking is best used for 2 or more digit divisors,
whilst short division is better for 1 digit or simple 2
digit divisors
115 r4
8 91244

thon b comitru '

who o decimal.
This leads to using short division using decimals
1. 3 8
137 ¥5
1 2 P .
3 Iﬁ 7 ‘ 926 54
0.45 ‘ 0 _1_2;7_;‘

= 8[1'1:0°%%
9/4./0's

30-5+4x2+14="

30+-5+4x2+14

= "6
= 6 +
= 6 + 8 +14
= 14 + 14
= o v

+4x2+14
8 +14

Do Addition and Subtraction
warking from left to r

BODMAS
BODMAS
BODMAS

ight.

1]

E

=3 =

4.

%9 =




17r7 Long division

14 12 4 195
12r6

2429
24
4514

48
6




