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Ramsqgate Arts Primary School ~ CALCULATION GUIDELINES

Rationale

This calculation policy has been created to meet the expectations of the new national curriculum
but most importantly the learning needs of our children at Ramsgate Arts Primary School. The
methods chosen match the national curriculum but have also been specifically selected after
consideration of our children’s learning styles.

Age Expectations

The policy has been organised by year group, considering the national curriculum 2014
expectations. The new curriculum focuses on skills and mastery and is not about moving children
on to the next method as soon as they can do the one before. Working on more complex and
richer problems rather than new methods will support this ‘mastering’ of maths. However, some
children will be working at levels well above their age and will require the introduction of new
methods.

At Ramsgate Arts Primary School we aim to deliver a consistent and progressive approach to the
teaching of calculation. We believe this allows our pupils the opportunity to secure their
understanding of familiar methods before being extended and challenged by new strategies. We
aim to teach our pupils mental and written calculation strategies for the four number operations
as well as the relationship between them. We think this will aid a more comprehensive
understanding of calculations in maths. We aim for all our pupils to be able to choose an efficient
method (mental, written or calculator) to solve a problem or calculation and check their answer.
By the end of Year 6, pupils will have been taught, and be secure with, a compact standard method
for each operation. Those pupils working at levels significantly beyond their peers will be using
and applying their calculation skills to more complex mathematical tasks.



General Progression and Approach

The following series of bullet points will be used as a guideline for the general progression of
teaching calculations:

#  Mental counting and counting objects

= Early stages of mental calculation and learning number facts, recording in a number sentence
#  Working with larger numbers and informal jottings

#  Non-standard expanded written methods

#  Standard written methods

#  Use of calculators

Wherever possible, calculations will be presented to pupils horizontally to encourage them to
select an appropriate method themselves.

Before carrying out a calculation, pupils will be encouraged to consider:
# Can I do it in my head?

# The size of an approximate answer

#  Could I use jottings to keep track of the calculation?

# Do I need to use an expanded or compact written method?

The use of vocabulary also needs to be consistent across the school when teaching calculation.

* Methods will be introduced to the children using the names set out in these guidelines.

= Digits will be talked about using the place value vocabulary i.e. the 9 in 96 will be referred to
as 90 so when doing the calculation 42 + 96 we would say 2 plus 6 is 8 and 40 plus 90 is 130. This
is particularly important when introducing compact calculation methods

* Children must be taught all words for each operation e.g. product, multiply etc. for x

In order to effectively carry out mental calculations pupils will be taught how to use and have the
opportunity to practice using a range of models and images to aid their thinking (The DfES
publication ‘Models and Images’ should be referred to for further guidance and ideas). They will
also need certain prerequisite skills in order for them to calculate mentally. These include:

#  Counting in ones, twos, tens, hundreds, thousands and any other appropriate unit

#  Remembering number facts, and recalling them without hesitation

# Understanding and using the relationships between the four operations to find answers and
check results

#  Developing a repertoire of mental strategies to do calculations, such as counting on or back in
ones or tens, bridging through ten, doubling and halving, rounding to perform a calculation, then
adjusting the answer

In order to assess whether or not pupils are ready for written calculations the following basic
assessment will be used:

#  Standard written methods of addition and subtraction should be delayed until after pupils can
add and subtract two-digit numbers mentally

# Standard written methods of multiplication and division should be delayed until pupils are
confident with multiplication facts for at least the 2, 3, 4, 5, and 10






Adding - Year 1

Focus: Adding with numbers up to 20

Children should use number lines (with the numbers on) to add by counting in ones.
Starting with the greatest number and counting on the smaller number.
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As well as using a numberline, children in Year 1 need to:

e Use a variety of equipment fo solve addition problems, including counting equipment,
everyday objects, number tracks etc.

¢ Read and write the addition (+) and equals (=) sign and use them in number sentences.

e Solve addition number sentences and missing number problems: 7+4=2,1+2+1=2,2 +
? =9 eftc.

e Use bead strings or bead bars to visualise bridging through 10s e.g. 8 + 5 = can be solved
by counting on 2 then counting on 3.
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Key Vocabulary
Add, more, plus, and, make, altogether, total, equal to, equals, the same as, double, most, count
on, numberline

Key Skills
e Reading and writing numbers to 100 in numerals.
e Woriting numbers to 20 in words including correct spelling.
e Counting to and across 100 in ones.
e Counting in multiples of 2, 5 and 10.
e Solving simple one step addition problems: using objects, numberlines and images to
support.



Adding - Year 2

Focus: Adding with 2 digit numbers.

Children should explore and understand how to use blank numberlines to add using their
knowledge of place value and how to partition numbers in dif ferent ways. Once confident
they should move onto written partitioning methods.

Adding a 2 digit number and units Adding a 2 digit number and fens Adding two 2 digit
numbers
16 +7 _ 27 + 30
16 20 23 27 37 47 57
63 + 16
+10 +6
63 73 79
34+23=57 58 + 43 = 101 78+47 = 125
30+20=50 50 + 40 = 90
70+40=110
4+3=7 8+3=11 8+7=15

Partitioning should be started with 2 digit numbers that do not bridge the tens or
hundreds so children become fully confident with the method itself

Once children are confident they can start using the partitioning method to add numbers
that bridge the tens and hundreds boundaries.

246 + 132 = 378
200+40+6
100+30+2
300+70+8=2378

Introduce the partitioning column method with numbers that do not bridge so children
become confident with the method itself.
Add units first!




Key Vocabulary
Add, more, plus, and, make, altogether, total, equal to, equals, the same as, double, most, count
on, numberline, sum, tens, units, partition, addition, column, tens boundary

Key Skills
e Add a2 digit number and units and a 2 digit number and 10s.
e Add pairs of 2 digit numbers.
e Add three signle digit number.
e Know and show that adding can be done in any order (the commutative law).
e Recall bonds to 20 and multiple of 10 bonds to 100.

e Count in steps of 2,3 and 5 and count in 10s from any number.
e Understand the place value of 2 -digit numbers (tens and ones).
e Compare and order numbers to 100 using < > and = signs.

e Read and write numbers to at least 100 in humerals and words.
e Solve contextual addition problems.



Adding - Year 3

Focus: Adding with numbers up to 3 digits
In year 3 we will move to the traditional column method and to support this, children
will continue to apply their partitioning skills to the partitioning column method

ADD UNITS FIRSTL

246 + 132 = 378 Introduce the partitioning column method with numbers
that do not bridge so children
become confident with the method itself.
200 +40+6
100+30+2
300+70+8=378

337 +188 =525 Once confident, children can start using the partitioning
column method to solve problems
that bridge the tens and hundreds boundaries.
300+30+7
100+80+8
400 + 110 + 15 = 525

116 + 343= 459 Now children are ready to move on to the traditional column
methods. Introduce this initially
with numbers that do not bridge any boundaries. It is important
children remember that it is
three hundred add one hundred, NOT 3 + 1!

343
+116
459
245 + 84 = 329 Once the method is secure children are now ready to be
introduced to ‘carrying’ which
happens when bridging in the column method. Make sure children
add the units first and
‘carry’ numbers under the bottom line.
245
+ 84
329
1

Key Vocabulary



Add, more, plus, and, make, altogether, total, equal to, equals, the same as, double, most, count
on, humberline, sum, tens, units, partition, addition, column, tens boundary, hundreds boundary,
increase, vertical, carry, expanded, compact

Key Skills
e Read and write numbers to 1000 in numerals and words.
e Add 2 digit humber mentally including those that bridge 100.
e Add a 3 digit number and ones, a 3 digit number and 10s and a 3 digit number and 100s
mentally.
o Estimate answers to calculations, using the inverse operation to check.

e Solve problems, including missing number problems using number facts and place value.
e Recognise the place value of each digit in a 3 digit number (hundreds, tens and units).
e Continue to practice many different mental addition strategies including adding to the

nearest multiple of 10, 100, 1000 and adjusting, using number bonds, using near doubles,

partitioning and recombining etc.



Adding - Year 4

Focus: Adding with numbers up to 4 digits

In year 4 children will consolidate their use of the traditional column method and will
be able to use it confidently to add numbers up to 4 digits. This could include carrying
units, tens and hundreds

4267 + 1584 = 5851

4267
+ 1584
5851

Children should already be familiar with the column method from year 3 but it is very
important to go over the method again ensuring children understand why they start
with the units, have to carry a number etc.

Remember!

1) The units must be added first!

2) 'Carry’ numbers underneath the bottom line!

3) Reinforce the place value! It is not 6 add 8, it is 6 tens add 8 tens!

Key Vocabulary
Add, more, plus, and, make, altogether, total, equal to, equals, the same as, double, most, count
on, numberline, sum, tens, units, partition, addition, column, tens boundary, hundreds boundary,
increase, vertical, carry, expanded, compact, thousands, hundreds, digits, inverse.

Key Skills
e Select most appropriate method: mental, jottings or written and explain why.
e Recognise the place value of every digit in a 4 digit number.
¢ Round any number to the nearest 10, 100 or 1000.
o Estimate and use inverse operations to check answers.
e Solve 2 step problems in different contexts, picking the correct operation to use.
¢ Find 100 more or less than a number.
e Continue to use a wide range of mental addition methods.
e Add numbers with up to 4 digits using column addition.



Adding - Year 5

Focus: Adding with more than 4 digits

In year 5 children will now use the column method to add decimal numbers in the
context of money and measures. It is important that children have place value skills
beyond 4 digits here and fully understand what a decimal number represents.

£23-
+ £7 - 55
£3 ]

The decimal point needs to be lined up just like all of the other place value columns and
must be remembered in the answer column. It is important children understand why
this is and geft info this habit very quickly.

2 34 R )
+ 1362

21843

Children should be working with numbers greater than 4 digits including numbers in the
ten thousands and hundred thousands.
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Children need to start using the column method to add more than two values, still
considering place value very carefully.

Remember!

1) It is important that children say 6 tenths add 7 tenths so they understand that they are
adding part of a number not a whole number.

2) Empty places should be filled with a zero to show the value of that place.

Key Vocabulary
Add, more, plus, and, make, altogether, total, equal to, equals, the same as, double, most, count
on, numberline, sum, tens, units, partition, addition, column, tens boundary, hundreds boundary,
increase, vertical, carry, expanded, compact, thousands, hundreds, digits, inverse, decimal place,
decimal point, tenths, hundredths, thousandths.



Key Skills

e Add increasingly large numbers mentally using an expanding range of strategies.

e Use rounding to check answers and make estimates.

¢ Understand the place value of tenths and hundredths.
e Solve multi step problems in different contexts, deciding which operations and methods
to use and explaining why.

e Read, write, order and compare number to 1 million.

e Round any number to 1 million to the nearest 10, 100, 1000, 10 000 or 100 000.
e Add numbers with more than 4 digits using column addition.



Adding - Year 6

Focus: Adding several numbers with an increasing level of complexity
In year 6 children need to use all the previous adding skills developed to add several

numbers with a variety of different decimal places. Many of these problems will be in
the context of money or measures.

23
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S9- 7
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Children need to use their knowledge of the decimal point to line up their amounts

correctly in the column. Zeroes should be added to support place value, showing that
there is no value to add.

Children should also continue to add multiple integers with 4 digits or more.

Key Vocabulary
Add, more, plus, and, make, altogether, total, equal to, equals, the same as, double, most, count
on, numberline, sum, tens, units, partition, addition, column, tens boundary, hundreds boundary,
increase, vertical, carry, expanded, compact, thousands, hundreds, digits, inverse, decimal place,
decimal point, tenths, hundredths, thousandths, integer

Key Skills
e Solve problems mentally, including those with mixed operations and large numbers, using
all the mental strategies learnt in previous years.



e Solve multi step problems in context, deciding which operations and methods to use,
e Use estimation to check answers to a calculation.
e Read, write order and compare numbers to 10 million and understand the value of each
digit.
¢ Round any whole number to the nearest 10, 100, 1000, 10 000, 100 000, 1 000 000 or 10
000 000
e Round decimal humbers to the nearest whole number.



Subtracting - Year 1

Focus: Subtracting from numbers up to 20

In year 1, children will use numberlines, objects and visual models to understand
subtraction as taking away but also as the difference between or distance between two
numbers.

Hundred squares, number tracks, counting objects and real life objects should all be
used as well to explore subtraction in a variety of practical contexts.

For 7 take away 4, the child would start on the numberline at 7 and count back 4 in
ones. This would give them the answer 3.
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To answer problems such as how many more is 7 than 4 or what is the difference
between 7 and 4, cubes should be made into rods so children can see the problem
visually. This method can also be used to answer 'find the distance’ problems.

Mental subtraction is equally important in year 1 and children should practice recalling
subtraction facts up to and within 10 and 20. In year 1 children should also be taught
about subtracting zero.

Key Vocabulary
Equal to, take, take away, less, minus, subtract, leaves, distance between, difference between,
how many more, how many fewer/less than, most, least, count back, how many left, how much
less is_?

Key Skills
e Given a number, say one more or one less.

e Count to and over 100, forward and back from any number in 1s.

e Represent and use subtraction facts to 20 and within 20.
e Subtract with one digit and 2 digit numbers to 20, including zero.

e Solve one step problems that involve subtraction using objects, pictures and numbered
lines.
¢ Read and write numbers to 100 in numerals.
e Whrite numbers in words to 20s, including correct spelling.



Subtracting - Year 2

Focus: Subtracting with 2 digit numbers

In year 2 children will start to use blank numberlines to subtract by counting back
which will greatly support the development of mental subtraction skills. Base 10 is also
a super subtraction tool and should be used alongside blank numberline methods.

- 10 - 10

24 25 26 27 37
47
For 47 - 23 = 24, children should start by partitioning the tens number and subtracting
that first by counting back in tens. They will then subtract the units number and
subtract that by counting back in 1s.

-

-20
_3 -
24 27 47

Once children develop their confidence of counting back they will be able to select
more efficient jumps to solve a problem and will not have to partition the tens and units
numbers separately.

-20
3 -2
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17 20 22 42

Once confident with efficient jumps, children are ready to subtract by bridging
through 10, again partitioning is very important here and the children will need to be
very confident with partitioning in different ways.

Counting on as a mental method
Counting on is a super mental method! It is especially useful for finding the difference
problems and numbers that are close together. It is important that children
understand that although they are counting on, they are finding the difference which is
subtraction!

— +1 +1 +1 +1
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Key Vocabulary
Equal to, take, take away, less, minus, subtract, leaves, distance between, difference between,
how many more, how many fewer/less than, most, least, count back, how many left, how much
less is_?, count on, strategy, partition, tens, units

Key Skills
e Recognise the place value of each digit in a 2 digit number.
e Recall and use subtraction facts to 20 fluently, use to derive related facts to 100.
e Subtract using objects, images, 100 squares and mentally including a two digit number
and ones, a two digit number and 10s and two 2 digit numbers.
¢ Understand and show that subtraction calculations cannot be done in any order.
e Use the inverse relationship between + and - to check calculations and solve missing
number problems.
e Solve simple subtraction problems in context using written and mental methods.
e Read and write numbers to at least 100 in humerals and words.



Subtraction - Year 3

Focus: Subtracting with 2 and 3 digit numbers

Children will consolidate their knowledge of counting back and counting on using a blank
numberline to subtract. They will use these methods both written and mentally. Once
children become fully confident they will be ready to move on to the partitioning column
method of subtraction.

Children will continue o subtract on a numberline using efficient jumps and now apply
these to 3 digit humber problems. Here is an efficient example of 340 - 127=
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Children will now have the mental skills required to approach the partitioning column
method of subtraction. At first they should attempt this where no exchanging is
required. Here is an example for 89 - 35 = 54

80+9
-30+5
50+4

Through practical subtraction children should be introduced to exchanging. Base 10 is a
vital tool here as is a solid grounding with partitioning in different ways. It is important
children realize that the value has not changed, we have just partitioned in a different
way. As you can see here for 72 - 47, before subtracting 7 units, a tens row will need
to be exchanged for 10 ust

/.

Children who are secure with the concept of ‘exchanging’ should now be able to use the
partitioning column method to subtract any 2 numbers.
238 -1 46= 92

\Zl*oe:Q+‘30+S
- 1O0+4L0 +6
0r 90 - 2

Counting on will also be used for problems greater than 100 using efficient jumps, the

use of 100 square can support children’s understanding of this method.
243 - 87 =
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Key Vocabulary



Equal to, take, take away, less, minus, subtract, leaves, distance between, difference between,
how many more, how many fewer/less than, most, least, count back, how many left, how much
less is_?, count on, strategy, partition, tens, units, exchange, decrease, hundreds, value, digit

Key Skills
e Subtract mentally: a 3 digit number and 1s, a 3 digit number and 10s and a 3 digit
number and 100s.
e Estimate answers and use the inverse to check.
e Solve problems in different contexts, including missing number problems.
¢ Find 10 or 100 more or less than a given number.
e Recognise the place value in a 3 digit number, 100s, 10s and 1s.
e Solving finding the difference problems using counting on.
¢ Reading and writing numbers up to 1000 in numerals and words.
e Practise and develop mental strategies including subtracting near multiples of 10 and
adjusting, counting on etc.



Subtracting - Year 4

Focus: Subtracting with numbers up to 4 digits

Children will consolidate their knowledge of the partitioning column method for
subtraction with 4 digit numbers including those where exchanging is required. Once
they are secure with this they will move on to the compact (traditional) method of
column subtraction.

275 4-1562-=1\V1192
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Children will consolidate their learning of the partitioning column method of
subtraction and exchanging by solving calculations with more complex numbers. Place
value counters will come in handy here when building children's confidence. Money can
also be partitioned for subtractione.g. £1+30+5-£1+10+2 =

251
—l1I5lel2
[ [[9]2

Once confident children are ready to move on to the compact method of subtraction.
Encourage children to complete a calculation in the partitioning column methods and
then model compact method. See if children can see how they are linked and discuss
which is simpler. Although this is seen as the 'easiest’ method it does not mean that it
is necessarily the best method and they need to carefully select the best method for
the problem they are solving.

Key Vocabulary
Equal to, take, take away, less, minus, subtract, leaves, distance between, difference between,
how many more, how many fewer/less than, most, least, count back, how many left, how much



less is_?, count on, strategy, partition, tens, units, exchange, decrease, hundreds, value, digit,
inverse.

Key Skills
e Subtract by counting on where numbers are close together or they are near to multiples
of 10, 100 etc.
e Children select a mental, written or jotting method depending on what the problem
requires.
e Children estimate and use the inverse operation to check a problem.
e Children solve 2 step problems involving + and -, picking the correct operation and
method.
e Children solve simple money and measure problems with fractions and decimals.
¢ Find 1000 more or 1000 less than a given number.
e Count backwards through zero including negative numbers.
e Recognise the place value of each digit in a 4 digit number.
¢ Round any number to the nearest 10, 100 or 1000.
e Solve number and practical problems that involve increasingly large positive integers.



Subtraction - Year 5

Focus: Subtracting with numbers beyond 4 digits including decimals

Children in year 5 will continue to use the compact column method of subtraction to
solve problems including those where exchanging is required. They will subtract larger
integers and begin to subtract decimal amounts.

205G
- 2| 29
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Children will come across problems where exchanging will need to take place several
times to complete the problem.

IX 6 A0
_"295 .8
5796 -5

Once confident with large integers, children will now be ready to move onto decimal
numbers including lots in the context of measures and money. Just like addition, it is
important that the children line up the decimal point and understand why they are doing
this.

Where there is a space in a column it is important that children add a zero so they
understand the value and know what to subtract in that column.

Key Vocabulary
Equal to, take, take away, less, minus, subtract, leaves, distance between, difference
between, how many more, how many fewer/less than, most, least, count back, how many
left, how much less is_?, count on, strategy, partition, tens, units, exchange, decrease,
hundreds, value, digit, inverse, tenths, hundredths, decimal place, decimal

Key Skills



e Subtract mentally with increasingly large numbers.
e Use rounding and estimation to check answers to calculations.
e Solve addition and subtraction multi step problems, deciding which operations to
use and why.
e Read, write, order and compare numbers to at least 1 million and understand the
value of each digit.
e Count forwards or backwards in steps of powers of 10 up to 1 million.
¢ Understand negative numbers in context and count forwards and backwards
through O.
¢ Round any number up to 1 million to the nearest 10, 100, 1000, 10 000 and 100
000.



Subtraction - Year 6

Focus: Subtracting with increasingly complex numbers including decimals

Inyear 6, children need to use mental methods and the compact column method of
subtraction to solve an increasingly complex range of calculation including those with
integers, those with decimals and those with mixed numbers.

Y. 6 Q9
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Children will use the compact method to solve problems involving integers up to 6 digits
and beyond and solve problems where they will need fo use ‘exchanging’ several times.

V'S - e q
- 36080
69 - 3319,

They will also solve problems in context involving increasingly large decimals. They will
need to continue using their knowledge of decimal points to line up their numbers and
place zeroes in any empty places so they fully understand the value of that column.

Key Vocabulary
Equal to, take, take away, less, minus, subtract, leaves, distance between, difference between,
how many more, how many fewer/less than, most, least, count back, how many left, how much
less is_?, count on, strategy, partition, tens, units, exchange, decrease, hundreds, value, digit,
inverse, tenths, hundredths, decimal place, decimal

Key Skills
e Solve addition and subtraction multi step problems in context, deciding which operations
to use and why.



e Read, write, order and compare numbers to at least 10 million and understand the value
of each digit.
¢ Round any whole number up to 10 million to the nearest 10, 100, 1000, 10 000, 100 000,
or 1 million.
e Use negative numbers in context and calculate intervals across zero.
e Look at a calculation and decide whether you need to use a mental method, a jotting, a
written method or a calculator to solve.



Multiplication - Year 1

Focus: Repeated addition with objects, arrays and pictorial representations.

In year one children will be exposed to many different multiplication based activities in
a variety of contexts. Much of this will be repeated addition activities or be linked to
counting in 2s, 5bs or 10s.

Children use images and pictorial representations to solve simple problems that involve repeated
addition. They may wish to use the picture to support or use other equipment. Adult support at
this stage is to be expected.

Some children may start to see the link between the problem below and counting in 5s
and be able to use mental skills to solve the problem.

How many legs will 2 cats have?

4+4:=8

There are 5 roses in each garden. How many roses in 3 gardens?

Key Vocabulary
Groups of, lots of, times, array, altogether, multiply, count

Key Skills
e Count in multiples of 2,5 and 10.



e Solve 1 step problems involving multiplication using objects, arrays or pictures with
support.
e Make connections between arrays and counting in 2s, 5s and 10s.
e Begin to understand doubling using objects and pictorial representations.
e Solve practical problem solving activities counting equal sets or groups.
e Have lots of practice counting and bundling groups of objects into 2s, 5s and 10s.



Multiplication - Year 2

Focus: Multiplying using arrays and repeated addition- 2,3,4,5,10x table facts

In year 2 children will be aware of simple arrays and pictorial representations and
understand what they mean. In year 2 children will develop the knowledge of how to
make their own arrays to solve a problem and also how repeated addition on a
numberline can get them to a solution.

Arrays are super for children to solve the answer to simple problems. They are also
great for showing children the commutative law, for example, if you turned this array
for 3 x4 = 12 sideways you would see that 4 x 3 also equals 12.

0000

000

000
4x3=12

3x4=-12
3x4=4+4+4:=12
4x3=3+3+3+3=12

+4 +4 +4

/7

0 4 38 12

Repeated addition is a good progression from arrays. It encourages the children to use addition
facts on a blank numberline and count up to their answer as shown on the example above which
models that 3 x 4 = 12.

5 10 15 20 25 30

00000000000.000000000000000000

Mental methods and practical apparatus are still very important at this stage. Visual images
such as the bead string to the left that demonstrates 6 x 5 = 30 will support children'’s
visualization of multiplication and allow them to develop stronger mental skills.

Key Vocabulary
Groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition,
column, row, commutative, sets of, equal groups, times as big as, once, twice, three times



Key Skills
e Count in steps of 2,3 and 5 from zero and in 10s from any number.

e Recall and use multiplication facts for the 2,5 AND 10 times tables.

e Recognise odd and even numbers.
e Worite and calculate number statements using the x and = signs.
e Show that multiplication can be done in any order (the commutative law).
e Solve arange of multiplication problems using objects, arrays, repeated addition, mental

methods and multiplication facts.

e Use and become familiar with all of the above multiplication language.



Multiplication - Year 3

Focus: Multiplying 2 digit numbers by 1 digit numbers

In year 3 children will move on from arrays and start using the grid method of multiplication. I't
is essential that before children move onto the grid method they are completely confident with
all previous methods and have a solid grounding with mental methods and partitioning.

Partition 2 digit number:
43 x 6

40 x 6 = 240

3x6=18

240 + 18 = 258

Before moving on to grid multiplication, children need to be able to ..
e Partition numbers into tens and units
e Multiply single digits by multiples of 10 (3 x 30 = 90).
¢ Quickly recall multiplication facts for the 2,3,4,5,6 and 10 x tables.
e Use any previous method to work out unknown multiplication facts, quickly and

accurately.
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The grid method should be introduced using an arrays model such as the one above for 14 x 6.
Children need to use their partitioning skills to partition the two digit number and then use their
existing knowledge of arrays to come to an answer with minimal support.
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X 30 5
7 210 35

210 + 35 = 2445

Multiplication grid method requires good organization but also a solid understanding of
partitioning and multiplication facts, as you can see in the example to the right for 35 x 7. The
children need to remember that once they have multiplied the partitioned parts of the number,
they then need to add the two numbers.

Key Vocabulary



Groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition,
column, row, commutative, sets of, equal groups, times as big as, once, twice, three times,
partition, grid method, multiple, product, tens, units, value

Key Skills
e Recall and use multiplication facts for the 2,3,4,5,6 and 10 multiplication tables and
multiply multiples of 10.
e Write and calculate number sentences using known x tables.
e Answer 2 digit x 1 digit problems using mental and written methods.
e Solve multiplication problems in context including missing number problems.
e Develop mental strategies using commutativity (e.g. 4x12x5=4x5x12=20x12=240) and for

missing number problems.



Multiplication - Year 4

Focus: Multiplying 2 and 3 digit numbers by 1 digit numbers

In year 4 children need to use the grid method confidently to solve problems where a 2 or 3
digit number is multiplied by a one digit number. They need to move on to the use of short
multiplication to solve 3 digit number multiplied by 1 digit problems.

X 600 10 3
5 3000 50 15
Add up 3000, 50 and 15 to make 3065.
613 x 5 = 3065

The grid method is extended in year 4 so children will now multiply 3 digit numbers by 1 digit
numbers. When adding the 3 answers up to create a total, column addition could be used to
ensure accuracy, especially where bridging will be needed.

4 6 3
X 8

37 0 4
5 2

The compact 'short multiplication’ method is tricky and needs to be approached carefully. At
first children should solve a problem using grid method and then observe the teacher solve a
problem using short multiplication and make comparisons. How are they similar? Children need to
go through it very slowly and carefully, unpicking each step until they are fully confident.

It is at this stage that approximation and estimation should become a regular part of classroom
practice. Children should approximate an answer before using a method so they know if there
answer is accurate or not.

253 x 9 is approximately 250 x 10 = 2500

Key Vocabulary
Groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition,
column, row, commutative, sets of, equal groups, times as big as, once, twice, three times,
partition, grid method, multiple, product, tens, units, value, inverse

Key Skills
e Count in multiples of 6,7,8,9,25 and 1000.
e Recall multiplication facts for all multiplication tables up to 12 x 12.
e Recognise place value of digits in up to 4 digit numbers.
e  Multiply large numbers and multiple values mentally using place value, known facts and
derived facts.



e Use commutativity mentally to solve problems.
e Solve problems in a range of contexts that are increasingly complex.



Multiplication - Year 5

Focus: Multiplying up to 4 digits by 1 or 2 digits

In year 5 children will continue to use short multiplication to solve increasingly richer problems
that involve multiplying by 1 digit. They will then move on to long multiplication for problems that
involve multiplying by 2 digits. Approximation will play an important part- with children making
approximations before using long multiplication to help check their answer is correct.

36 5 2

X

| 2
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Children will use short multiplication in a range of increasingly challenging problems. Solving
using the grid method and then comparing to the short multiplication method will help cement
the children’s understanding of the short multiplication method.

10 8

When multiplying by more than 1 digit, children need to use long multiplication. Like with short
multiplication, they will solve the problem using the grid method first and then make
comparisons until their understanding is secure. In the example below the top row shows 18 x 3
and the bottom shows 18 x 10. The final row shows the total of both calculations.

1|8
x [ 1 3
5| 4
2
1 . 8|0
2.3 |4

Once long multiplication methods are secure, children are ready to move on to more challenging
problems which require greater levels of mental calculation. The problem below shows 1234 x 6
on the top line, 1234 x 10 on the bottom line and the total of both calculations on the final row.

stm
58
q7¢¢

Key Vocabulary



Groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition,
column, row, commutative, sets of, equal groups, times as big as, once, twice, three times,
partition, grid method, multiple, product, tens, units, value, inverse, square, factor, integer,
decimal, short/long multiplication, carry

Key Skills
e Identify multiples and factors, using secure x table facts to 12 x 12.
e Solve problems where larger numbers are decomposed into their factors.
e Multiply and divide integers and decimals by 10,100 and 1000.
e Recognise and use square and cube numbers and their notation.
e Solve problems that have different combinations of operations, picking the most useful
methods.



Multiplication - Year 6

Focus: Consolidating short and long multiplication, multiplying decimals by 1 digit

In year 6 children will consolidate all they know about short and long multiplication before they
go to Secondary school. They will also learn the new skill of using short multiplication to multiply
decimal numbers to 2 decimal places.

3 |
X &
R

When multiplying decimals it is important o remember that the digit you are multiplying by
needs to be lined up with the ones digits. As with all decimal work, the decimal points must be
lined up and the children need to have a clear understanding why that is.

Key Vocabulary
Groups of, lots of, fimes, array, altogether, multiply, count, multiplied by, repeated addition,
column, row, commutative, sets of, equal groups, fimes as big as, once, twice, three times,
partition, grid method, multiple, product, tens, units, value, inverse, square, factor, integer,
decimal, short/long multiplication, carry, tenths, hundredths, decimals

Key Skills
e Multiply up to 4 digits by 2 digits using long multiplication.
e Solve mixed operation and large number problems using mental methods.
e Solve multi step problems involving a range of operations.
e Estimate and approximate answers of problems o improve accuracy.
e Round any integer to the determined level of accuracy.



Division - Year 1

Focus: Grouping and sharing small quantities without remainders

As an introduction to division, children in year 1 will solve problems in familiar and relevant
contexts where they have to group and share. They will use objects and pictorial
representations to solve problems and they will begin to use counting in 2s, 5s and 10s to
support their problems solving.

Children need to learn grouping and sharing alongside each other so they understand how they
are linked. Grouping will also help children understand how multiplication can be used to solve
division problems. Contextual problems will strengthen children's understanding of division.

A farmer has 15 roses and shares them between 3 friends. How many roses do they each get?

15 roses shared between 3 = 5 roses each

Bats fly in groups of 2. How many groups of 2 will there be if there are 8 bats?

b 2 b 2 4
bl b 4 4

8 bats put in to groups of 2 = 4 groups

Key Vocabulary
Share, share equally, one each, two each..., group, groups of, lots of, array

Key Skills
e Solve one step problems involving multiplication and division using concrete objects with
support from adults.



e Children use grouping and sharing to understand division and to begin to understand
finding simple fractions.
¢ Children make connections between arrays and counting in 2s, 5s and 10s.
e Children use halving and understand that this is the same as sharing into 2 equal groups.



Division - Year 2
Focus: Grouping and sharing larger quantities using written methods and symbols

Children will continue to use the methods of sharing and grouping in division with objects to
support their understanding of arrays for sharing and grouping and the division numberline for

grouping.

The difference between grouping and sharing should be discussed regularly and visual models
and diagrams are very important. Children should solve a variety of contextual problems that will
require them to group or share.

To solve problems such as 15 + 3 =, children will share 15 objects into 3 groups like in the first
array or make groups of 3 until they get to 15, like in the second image.

Completing both of these processes will help children see the link between sharing and grouping
but also the link between 15+ 3 =5and 15+ 5 = 3.




+3 +3 +3 +3
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Children will start to group on a numberline- which will help cement their understanding of
division as grouping. When grouping on a numberline, children will start with a zero at the
beginning and then will jump in steps of the divisor. The example above shows a numberline for
the calculation 12 + 3 = 4 as there were 4 jumps of 3 fo get to 12.

Key Vocabulary
Share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by,
divided into, division, grouping, number line, left, left over

Key Skills
e Count in steps of 2,3 and 5 from O.
e Recall and use x and =+ facts for the 2,5 and 10 times tables.
e Solve division problems and write division number sentences for problems.
e Understand that division is not commutative unlike multiplication.
e Solve increasingly challenging division problems using concrete objects, arrays, and
simple written methods such as grouping on a numberline.



Division - Year 3

Focus: Dividing 2 digit numbers by 1 digit numbers moving from numberline methods to
short division

Children in year 3 will continue to use a numberline to solve division problems and will begin to
jump more than one step at a time in the style of 'chunking’. Once confident they will move on to
short division without any remainders.

+3 +3 +3  +3  +1
NN

0 3 6 9 12 13

Children will begin to use the grouping numberline method to solve problems with remainders.
They will start on zero and then jump in steps of the divisor until they get as close to the end as
possible. Whatever is left over is the remainder. Using cubes or arrays alongside the numberline
will consolidate understanding.

10 x 4 10 x 4 3y 4

e e

0 40 80 92

Once confident children will begin to solve problems on a grouping numberline involving bigger
numbers. To solve this effectively they will need to subtract chunks of the divisor. As you can
see in the image for 92 + 4, a step of 10 groups of 4 has been jumped, followed by another step
of 10 jumps, finally followed by a step of 3 jumps of 4. This means that in total 4 was jumped 23
times making 23 the answer.

32
39 6

Once children are confident with numberline methods then they should start work on short
division. First of all arrays should be used be used to show a division calculation, the same
calculation should then be shown in the short division method. Place value should be regularly
discussed so children realize that they are partitioning the dividend and dividing the units then
then tens by the divisor.

Initially children will start with simple problems where each digit is a multiple of the divisor.

Key Vocabulary



Share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by,
divided into, division, grouping, number line, left, left over, inverse, short division, carry,
remainder, multiple

Key Skills
e Recall and use and = facts for the 2,3,4,5,6,8 and 10 x tables (using doubling to connect
the 2,4 and 8 x tables)
e Solving division problems where a 2 digit number is divided by a 1 digit number using
mental and written.
e Solve problems in a variety of contexts including missing number problems.
e Pupils begin to derive related facts e.g. 9 + 3 = 3 means 90 + 3 =30 or 90 + 30 = 3.
e Pupils develop confidence in written methods, moving from numberlines to short division.

Division - Year 4

Focus: Consolidating and extending use of short division

Children in year 4 will continue to use short division to solve division problems. They will begin to
work on remainders, including problems where there are remainders in the first numbers but not
in the final answer.

8 196
Once confident with the method of short division, they will move on to problems where the first
digit of the dividend is not a multiple of the divisor and therefore a remainder will need to be

carried. Children may need to use other equipment to calculate the division and multiplication
facts required.

Children who can use short division problems with remainders (but not those in the final answer)

are now ready to work on 3 digit problems. Again, there should be remainders in the calculation
but never in the final answer.




0 3 9
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Once children are confident at dividing with 3 digits, they need to attempt problems where the
answer in the first column (hundreds column) is a zero. They may wish o record the hundred
initially as this will help them remember its place and the numbers value.

Key Vocabulary
Share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by,
divided into, division, grouping, number line, left, left over, inverse, short division, carry,
remainder, multiple, divisible by, factor

Key Skills
o Recall multiplication and division facts for all numbers to 12 x 12.
e Use place value and known facts to derive facts mentally- including multiplying and
dividing by 100, 10 and 1.
e Practise mental methods and extend this to three digit numbers using derived facts- e.g.
100 + 5 = 20 so0 20 x 5 = 100.
e Solve two step problems with increasingly harder numbers in a range of contexts, using
language to identify the correct operation.
e Correspondence problems should be intfroduced such as 3 cakes are shared equally
between 10 children, 1 man has 6 cats so how many cats do 3 men have etc.



Division - Year 5

Focus: Extending use of short multiplication to 4 digits and remainders
Children in year 5 will use short division to solve problems up to 4 digits long. For the first time
they will use short division to solve problems that have a remainder in the final answer.

0663+ 5
) 5°3°0%9

Inyear 5 children will begin to solve division problems where a number up to 4 digits is divided
by a single digit number including answers with remainders. These division problems need to be

contextual so the children learn how to express the remainder- as a number, a fraction, a
decimals, rounded up or rounded down.

Key Vocabulary
Share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by,
divided into, division, grouping, number line, left, left over, inverse, short division, carry,
remainder, multiple, divisible by, factor, quotient, prime number, prime factors, composite
number (non-prime)

Key Skills
e Multiply and divide numbers mentally, using known facts.
e Identify multiples and factors, including all factor pairs of a number and common
factors between 2 numbers.
e Solve x and + problems where larger numbers are decomposed into their factors.
e Multiply and divide whole numbers and decimals by 10, 100 and 1000.
e Use vocabulary of prime numbers, prime factors and composite numbers.
e Work out whether a number up to 100 is prime and know all prime numbers to 30.
e Use and understand multiplication and division as inverses.
e Present division with remainders answers differently, showing the remainder as a
fraction, decimal or whole number by rounding.
e Solve problems with a combination of all four operations including fraction scaling
problems and problems involving simple rates.



Division - Year 6

Focus: Using short division to divide 4 digit numbers and express remainders as decimals
and long division for dividing 2 digit numbers

In year 6, children will use short division to divide decimal numbers by single digit numbers. The
final step of division will be long division which will be used to divide numbers by 2 digits.

The focus in year 6 is not so much the method of short division but how the remainders are
expressed- children need to express remainders as decimals and fractions- depending on the
context of the question.

0 -1 25
8)6 94'7-0'0%0

The remainder in this answer would have been 1 but it has been expressed as a decimal. To do
this, children need to insert a decimal point next to the units and carry the remainder over the
decimal point. Zeroes are inserted to the right of the decimal point to show that there was no
value.

291

45)13895

409
405
45
45
To divide by 2 digit numbers, the children will use the method of long division. The example
below clearly shows the method in the '‘Burger’ steps, where as the example to the left shows
what a completed method would look like. Any remainders would need to be expressed in a way
that matched the context of the problem.
3
Divide: 2 ’ 15 3 goes into ]
Lt

2 times...
with some extra!

2
Multiply: 3)75 283 =
[P

2
Subtract: 3)75
__l>

2
Bring Down: 3%)75
=Ly

15
25 €—
Repeat: 3)15 5+%=5
05 5%3=
=

Key Vocabulary
Share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by,
divided into, division, grouping, number line, left, left over, inverse, short division, carry,
remainder, multiple, divisible by, factor, quotient, prime number, prime factors, composite
number (non-prime), common factor



Key Skills
e Use multiplication and division facts up to 12 x 12 to solve more complex problems.
o Decide when to use short or long division and interpret remainders in a way that is
appropriate to the problem.
e Perform mental calculations for problems involving large numbers and mixed calculations.
e Identify common factors, common multiples and prime numbers.
e Use estimation to check answers to calculations and determine accuracy.
e Use written methods of division to solve decimal problems up to 2 decimal places.
e Solve problems which require rounding to 10, 100, 1000 and beyond.



Using Calculators

The end of KS2 SATs papers ho longer require the use of calculators. However, when used
appropriately calculators are an important mathematical tool. Pupils need to be taught how and
when to use a calculator effectively to help them solve calculations. Calculators will be used
throughout the years 3, 4, 5 and 6 but to make their use most effective, some skills will need to
be taught explicitly. Teachers will use their professional judgment to decide when a pupil is ready
to be taught explicit calculator skills. This section outlines the skills we aim for our pupils to be
able to employ when using a calculator.

= Clear the display before starting

» Use the [clear] and [clear entry] keys, use the [+], [-], [x] and [,] keys, the [=] key
and decimal point to calculate with realistic data

* Change an accidental wrong entry by using the [clear entry] key
* Recognise a negative number output and use the [sign change] key where appropriate

* Key in and interpret the outcome of calculations involving sums of money, interpret
the outcome of 8.2 as £8.20; key in £6.30 + 85p as 6.3 [+] 0.85 [=], recognising that ‘0.’
signals no pounds and only pence (alternatively, change money to pence and divide final
answer by 100 fo convert back to pounds)

* Begin to select the correct key sequence to carry out calculations involving more than
one step: for example, 8 x (37 + 58)

* Interpret arounding error such as 6.9999999 as 7

* Read the display of, say, 0.3333333 as 'point three recurring’, know that it
represents one third, and that 0.6666666 represents two thirds

* Start to use the memory and select the correct key sequence to carry out calculations
involving more than one operation including brackets: for example, (23 + 41) x (87 +48)

» Use a calculator to check a calculation, including using the inverse operation
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These guidelines will be reviewed as appropriate in response to local or national initiatives,
evaluation of monitoring procedures and as detailed in the School Improvement Plan. Annual
meetings will review the needs of calculation teaching, e.g. resourcing, personal development and
training needs and will form the basis for an action plan which will inform the School Plan.



