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Article 29 (Goals of education):
Children’s education should develop
each child’s personality, talents and

abilities to the fullest.
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Policy Intent:

The following calculation written methods and column methods policy has been devised to
meet requirements of the National Curriculum 2014 for the teaching and learning of
mathematics, It is also designed to give pupils a consistent and smooth progression of
learning in calculations across the school, to manage the cognitive load of pupils.

At Globe we use Big Maths, as we believe the programme supported by other materials and
interventions helps us to raise standards in Mathematics. As an Inner London School we
serve a diverse community of learners and want them to have the knowledge, skills and
understanding to work with and manipulate numbers and learn within the wider maths
curriculum with confidence.

The Big Maths approach uses the basic mathematical skills as the foundation for all
mathematical concepts and develops true fluency, reasoning and problem solving in a fun
and engaging way. We embed the basic skills through repetitive and daily input where we
are able to move knowledge over from the working memory to the long-term memory.

This policy is driven by Cognitive Load Theory, that is, the transfer of knowledge from the
short-term memory to the long term-memory. Cognitive Load Theory is important to this
policy, through a whole school systematic approach to enable an organised curriculum
content and smooth expected journey. This policy and the curriculum framework breaks
down calculation methods into small learning steps of progression building.

Policy Implementation:

At Globe we have embedded structured lessons, based around the children understanding
core number. A typical lesson will consist of — Counting 5 minutes, Lean its (number facts) 5
minutes, Its Nothing New (connecting prior learning to future learning) 5 minutes,
Calculation/Column Methods (retrieving previously taught strategies) before moving into
the main objective. Thus, within a lesson children are taught at least 5 different skills,
straightforwardly identified from assessments, hence, appropriately challenging them and
managing their cognitive load.

Progression in each Year Group, as based on age related expectations. From these age
related expectations our children have learning pitched appropriately, building their
knowledge from previous learning. At Globe we ensure our children are comfortable with
new learning because they are continually building on previous knowledge, making
connections because their learning is guided through the curriculum, as a result, new
learning is doable and old learning sticks (is in the long term memory).

This is because at Globe, we have organised the calculation and column methods content
detail into small manageable steps for the children. If children have gaps in their learning
then previous steps can be taught, to address misconceptions so they can confidently
develop the skills in subsequent steps. Though these sequential steps all children are able to
embed their understanding of mathematical concepts form the working memory to the long
term memory.
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Policy Impact:

At the end of each term, we have clearly defined end points. That is the calculation
knowledge each children should have at the end of every term, in each year group. Low
stake weekly core number assessments (CLIC) allows us at Globe to track children’s
progress.

Age Stage Expectations:

The calculation methods and column methods policy is organised according to age stage
expectations as set out in the National Curriculum 2014, however it is vital that pupils are
taught according to the stage that they are currently working at, being moved onto the next
stage as soon as they are ready, or working at a lower stage until they are secure enough to
move on.

Calculation Methods and Column Methods:

Column methods are the traditional compact algorithms for solving calculations using pencil
and paper. Column methods are a generic title describing how (for all 4 operations) we
move from column to column, addressing each column at a time. Column methods,
however, are generally low on understanding but they are much more efficient than high-
understanding written methods. Therefore, this policy includes both written calculation
methods and column methods to ensure the children at Globe have high understanding of
the operations in conjunction with efficient written methods. Column methods are not
taught until Year 2.
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Addition age related expectations and progress drives

T

pe of Calculation Method

Year Step Knowledge Term
Reception Telrm Starts in a later term Te2rm
Year |Term|Step| Knowledge Term
Term Term Term
Year 1 1 Starts in a later term 2 3
Year |Term|Step Knowledge Knowledge [ [step) Knowledge
Term Term
Year 2 1 >
Year |Term|Step Knowledge Term|Step Knowledge Term
Term Term
Year 3 1 >
Year |Term |Step Knowledge Term | Step Knowledge Term Knowledge
Year 4 Telr m Starts in a later term Te2rm Tegrm
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Year |Term|Step Knowledge Knowledge Knowledge

vears |Te™M
1
Term Term
Year 6 1 2 Addition journey Addition journey

complete complete

Globe Primary School Calculation Methods and Column Methods Policy - August 2020  Page 6



Year 6 Term 1 — Addition

Step 39 — | can solve additions with several numbers

Remember to:

e line the numbers up in their columns
e add the thousands

e add the hundreds

e add the tens

e add the units

Notes:
his step is where we indulge in adding several numbers brain only.

In these situations we are again actually using the Column Method in our minds, but with no cross-
ing of 10. Hence we can actually get children to add several numbers mentally.

Again, this is an easy skill for learners at this point, but again it is an important skill to ‘tick off’ since
it can be very useful in the real world.

123

3

20

+ 3W

Step 40 — | can solve 2 decimal place + 1 decimal place

Remember to:

e line the numbers up in their columns
e add the units
e add the tenths
e add the hundredths
e add the totals
Notes:

The ‘Remember to...” statements written out here are for the full written method F in FAB).

Solving addition questions with different amounts of decimal points ‘brain only’ is a formality at this
stage. If the learners built up the habits of adding the tenths digit first at Step 36 and Step 37, then
they will be repeating a skill they already know well, and consequently will find adding the single
hundredths digit on to the tenths part-answer an easier task than was presented at those earlier
steps.
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Have a look at the working example below (taken from Step 41) to see the ‘train of thought’ for solv-
ing this step. Obviously this step would be even easier since there is no crossing
of 10.

867498

Heold this part
answer and add

Let the tenths Hold the tenths
: part-answer answer and add on

jump out first the hundredths on the units

toral

Step 41 — | can solve any 2 decimal place + 1 decimal place

Remember to:

e line the numbers up in their columns
e add the units

e add the tenths

e add the hundredths

e add the totals

Notes:

The ‘Remember to...” statements written out here are for the full written method (F in FAB).

Again, solving addition questions with different amounts of decimal points ‘brain only’ is a formality
at this stage. If the learners built up the habits of adding the tenths digit first at Step 36 and Step 37,
then they will be repeating a skill they already know well, and consequently will find adding the sin-
gle hundredths digit on to

the tenths part-answer an easier task than was presented at those earlier steps. See below for the
“train of thought’ used to solve this step.
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17 17

Hold this part

Let the tenths Hold the tenths o
part-answer answer and add on answer and a
on the units

jump out first the hundredths
H total

Year 6 Term 1 — Column Addition

Step 11 — | can add numbers with 1 decimal place

Notes:

18.7
+ 56M

75.1

11

The understanding foundations for this step are found in ‘Basic Skills: Addition: Step 34 and Basic
Skills: Addition: Step 35’. It is worth going back and revisiting this high understanding method before
linking it into the high doing of going down columns in this step.

However, prior to this even, pupils should have acquired the ability to mentally add two 1dp num-
bers. This is first taught in ‘INN: Addition and Subtraction: Step 4’ and then extended further in ‘Basic
Skills: Addition: Step 32 and Basic Skills: Addition: Step 33’.

As long as all of this prior learning has been secured, it will be easy to blend the understanding of
tenths with the skills of adding down columns, leading to more easy success.

Of course the size of the whole number ahead of the tenths can gradually be increased. So, starting
with 1d.1dp + 1d. 1dp (4.3 + 5.7) progressing to 2d.1dp + 2d.1dp (44.3 + 35.7) etc.

It is also useful here to provide children with questions with numbers that are not presented in col-
umns so that they have to align their own tenths columns and decimal points up themselves. This
adds an important layer of understanding that we wouldn’t want any individual to miss.

Step 12 — | can add numbers with 2 decimal places
Notes:
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8.68
+ 6.5

15.22
11

The understanding foundations for this step are found in ‘Basic Skills: Addition: Step 36 and Basic
Skills: Addition: Step 37’. However, a more useful ‘door in’ is to go back to Step 6 of this Column Ad-
dition Progress Drive and use the addition of money skill. By removing the pound signs (i.e. swap
‘the thing’ from pounds to just ‘units’), we make the point that the skill is identical, whilst stressing
the understanding behind the tenths and hundredths columns (which children are already familiar
with from their CLIC journey). Hence £8.75 + £5.49 becomes 8.75 + 5.49.

It is again useful here to provide children with questions with numbers that are not presented in col-
umns so that they have to align the tenths column, hundredths column and decimal point them-
selves.

Again the size of the whole number ahead of the tenths and hundredths can be increased gradually.
Step 13 — | can add numbers with 3 decimal places

Notes:

8.689
+ 6.54

15.229
11

In terms of technique, this is a small and easy step forward from the previous step, as we now intro-
duce a third decimal column. Setting up the question and going down the columns using the same
procedures provides little extra challenge.

Again, this illustrates how crucial it is that children have a good understanding of what they are do-
ing. By this stage, the concept of thousandths, the thousandths column, and the ability to read and
write 3dp numbers, will have been secured from the earlier CLIC journey.

Extending this learning into measures is a useful progression and similar to the move to money that
we made from the addition of 3d numbers at Step 5. For example 3.629 + 7.231 can easily become
3.629 Kg + 7.231 Kg and again, children will understand this if they have been brought up with Swap-
ping the Units from CLIC.

Once this is successful, placing these questions into real life scenarios (Wider Maths) is also a very
important part of the journey.

Step 14 — | can add numbers with mixed amounts of decimal places
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Notes:

8.689
+ 6.5U

15.229
11

The understanding foundations for this step are found in ‘Basic Skills: Addition: Step 40 and Basic
Skills: Addition: Step 41’.

Initially, it is useful to provide questions where the numbers to be added are already in the correct
columns (a 2dp number being added to a 1dp number). This provides a visual image of the issue that
there are different amounts of decimal places. Initially learners can be asked to write in a zero where
there is no hundredths digit on the 1dp number. After a few questions like this, the need to write in
the zero will diminish as the child understands that technically it is there.

We can then take a line of progression where we build up the varying amounts of:

decimal places (e.g. 3dp + 1dp),
whole number digits (e.g. 2d.1dp + 1d.2dp),
numbers being added (e.g. 1d.2dp + 1d.3dp + 2d.1dp).

Another line of progression is to provide questions where the numbers are not presented in columns
and children are required to set up the question (as with Step 9). The emphasis is then placed on set-
ting up the question by aligning the units digits in a straight line (or by using the decimal point as an
anchor) and keeping the other respective digits in their correct columns also. As this is a skill in itself,
it is profitable to assess this ‘setting up of the question’ in isolation and reward success before mov-
ing on to asking the learner to go down the columns as before.

Again, it is important to extend all of this learning into the context of measures.
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Subtraction age related expectations and progress drives

Type of Calculation Method

Year |Term|Step Knowledge Term m Knowledge m Knowledge
. L . T
Reception e{m Starts in a later term ezrm
Year |Term|Step Knowledge Term m Knowledge m Knowledge
Term
Term 2
Year 1
ear 1 Starts in a later term
Year |Term|Step Knowledge m Knowledge Step Knowledge
Term Term
Year 2
ear 1 5
Year |Term|Step Knowledge Step Knowledge Term m Knowledge
Term Term
Year 3

3
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Term m Knowledge

Year Term Knowledge Term|Step Knowledge

Term Term Term

Year 4 Starts in a later term

Year |Term|Step Knowledge Knowledge Term m Knowledge

Year 5 Term
Year |Term|Step Knowledge Knowledge Knowledge
Year 6 Term Subtraction journey Subtraction journey
complete complete
Term Term
2 3
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Year 6 Term 1 - Subtraction
Step 37 — | can subtract numbers with different decimal places
Remember to:

e draw out the 2 gaps on a number line
e jump to the next whole number

e jump from the next whole number

e addthe 2 jumps

Notes:
The ‘Remember to...” statements written out here are for the full written method (F in FAB).

This final subtraction challenge presents the situation whereby the two numbers involved have dif-
ferent amounts of decimal places (most usually one will have 1 dp and the other 2dp). Again, to do
this brain only is really an extension challenge for more able children. Having said that, if learners
have thoroughly mastered the 1d.1dp - 1d.1dp of Step 35 (which itself was very similar to Step 27,
2d - 2d), then this is not much more of a leap.

Whichever way round the 2dp and 1dp numbers are doesn’t make any difference to the child who
has learnt Big Maths subtraction. This child knows exactly how to jump to the next whole number
either from a 1dp or a 2dp number.

Similarly, the Big Maths learner also know how to jump from a whole number to a 1 dp number or a
2dp number. In any event the outcome is an addition of 2 numbers one of which has 1dp and the
other of which has 2dp.

The very last micro-step of this entire subtraction Progress Drive is the addition of these two gaps.
So long as this has been mastered previously (in the final step of the Addition Progress Drive) then
even this final challenge is a skill already mastered.

The Big Maths subtraction Progress Drive is a good example of the application of the philosophy that
with small enough steps, each step makes sense and the entire progression becomes easy and acces-
sible to all.

3.7-178=

0.22 1.7 1.70+0.22
=192

178 37
200
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W
h 022 17 17
a 87 022 17 192

S35 192 192

write down just write ene
the two jumps of the two
add them up to
find the total hold the other
number in

Year 6 Term 1 — Column Subtraction
Step 9 — | can subtract numbers with 1 decimal place

Notes:

16
- U9
As children are totally comfortable with ‘tenths’ at this stage of their journey, and because they can

already ‘do’ column method subtraction, there is little new challenge as we move into subtracting
with decimals for the first time.

The same mini-steps of progression apply except here we can also increase the size of the whole
number ahead of the decimal place.

Just to recap, these are:

Increasing the amount of ‘borrowing’ required.

Increasing the number of digits in the number being subtracted.

Moving into the context of measures by ‘swapping the thing’ (the constant use of ‘Swapping the
Units’).

Moving the context into real life scenarios (Outer Numeracy).

Challenging children to solve mentally if no ‘borrowing’ is required.

Giving children questions that are already set up in columns, and then questions where they need to
set up the question themselves.

Step 10 — | can subtract numbers with 2 decimal places

Notes:
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7,
67
A
3.76

As children are totally comfortable with ‘hundredths’ at this stage of their journey, and because they
can already ‘do’ column method subtraction, there is little new challenge as we move into subtract-
ing with 2 decimal places for the first time.

The same mini-steps of progression apply — with a particular emphasis on relating to the subtraction
of money.

Just to recap, these are:

Increasing the amount of ‘borrowing’ required.

Increasing the number of digits in the number being subtracted.

Moving into the context of measures by ‘swapping the thing’ (the constant use of ‘Swapping the
Units’).

Moving the context into real life scenarios (Outer Numeracy).

Challenging children to solve mentally if no ‘borrowing’ is required.

Giving children questions that are already set up in columns, and then questions where they need to
set up the question themselves.

Step 11 — | can subtract numbers with 3 decimal places
Notes:
7,111
675
- 4.908
3.717

There is little new challenge as we move into subtracting with 3 decimal places for the first time be-
cause children are already familiar with ‘thousandths’.

The same mini-steps of progression apply — with a particular emphasis on relating to the subtraction
of units of measure involving thousandths such as Kg and Km.

Just to recap, these are:

Increasing the amount of ‘borrowing’ required.

Increasing the number of digits in the number being subtracted.

Moving into the context of measures by ‘swapping the thing’ (the constant use of ‘Swapping the
Units’).

Moving the context into real life scenarios (Outer Numeracy).

Challenging children to solve mentally if no ‘borrowing’ is required.
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Giving children questions that are already set up in columns, and then questions where they need to
set up the question themselves.

Step 12 — | can subtract numbers with mixed amounts of decimal places

7,1
.625

{s

3.825

As with the Equivalent Addition step, it is useful to begin with questions where the numbers to be
subtracted are already in the correct columns (e.g. a 1dp number being subtracted from a 2dp num-
ber).

This provides a visual image of the issue that there are different amounts of decimal places. Initially
learners can be asked to write in a zero where there is no hundredths digit on the 1dp number. After
a few questions like this, the need to write in the zero will diminish and the child is left to under-
stand that technically it is there. We can then take a line of progression building up and varying
amounts of:

decimal places (e.g. 1dp - 3dp),
whole number digits (e.g. 2d.1dp - 1d.2dp)

An important line of progression here, is to provide questions where the numbers are not presented
in columns and children are required to set up the question themselves. The emphasis is then placed
on setting up the question by aligning the units digits in a straight line (or by using the decimal point
as an anchor) and keeping the other respective digits in their correct columns also. Since this is a skill
in itself, it is profitable to assess this ‘setting up of the question’ in isolation and reward success be-
fore asking the learner to go down the columns as before.

When solving questions where there are more decimal places in the bottom number than the top
number, the pupil must remember to write a zero in the appropriate decimal column so that when
‘borrowing’ takes place there is a zero ready to turn into a ‘10’ thus enabling the ‘going down the
column’ subtraction to be successful. It is important to extend all of this learning into the context of
measures.
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Multiplication age related expectations and progress drives

Type of

Calculation Method

Term m Knowledge

Term m Knowledge

m Knowledge

Term|Step

Knowledge

Knowledge

Knowledge

Year Knowledge Knowledge
. |Term . Term . Term
Reception 1 Starts in a later term ) Starts in a later term 3
Year |Term|Step Knowledge Term|Step Knowledge
Term Term . Term
Year 1 Starts in a later term
1 2 3
Year |Term m Knowledge Step Knowledge
T T T
Year 2 erm erm Starts in a later term erm
1 2 3
Year |Term|Step Knowledge Term Knowledge
Year 3 Starts in a later term
Year Knowledge Knowledge
Year 4
Year |Term m Knowledge m Knowledge
T
Year 5 erm
1
Year |Term Knowledge Knowledge
Basic Skills
Multiplication journey
Year 6 Tezrm complete Te;m

Basic Skills
Multiplication journey
complete
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Year 6 Term 1 — Multiplication
Step 17 — | can solve 1 digit x 1digit.1 decimal place

Remember to:

e partition the number
e times the tenths

e times the units

e add the two totals

Notes:

At Step 17 we show the learner that they can easily multiply by tenths. They will have already multi-
plied units by tenths at Step 4 of INN: Multiplication in It’s Nothing New. Here we extend this to mul-
tiply units by a one digit number with tenths, for example 3 x 4.6.

This step provides the understanding behind Column Method Multiplication Step 8, but here we se-
cure it as a high understanding full written method before moving it to ‘brain only’ as we journey
along the FAB continuum.

The full written method is very similar to the 1d x 2d process of Step 11, except now the ‘Remember
To...” statements would be as shown in the opposite column.

(Notice how the learner has all of these pre-requisite skills, and so will be learning with EASE)

Naturally, now we would develop FAB maths and secure the ability to do this ‘brain only’.

Five different questions a day,
every day, for a week, before
moving on.

Notice how the ‘Remember To...” statements to the child are exactly the same as for adding 2d + 2d
(Addition Step 25) and for 1d x 2d (Multiplication Step 11 and Step 14). In other words, the child’s
brain is already used to this process at this stage.

However, here we invite the child to see the multiplication of tenths first and then hold that and add
it back on to the 1d x 1d part-answer (this is slightly different to Multiplication Steps 11 and 14).

Globe Primary School Calculation Methods and Column Methods Policy — August 2020 Page 20


https://app.bigmaths.com/framework/progress-drive/20
https://app.bigmaths.com/framework/skills-step/312
https://app.bigmaths.com/framework/skills-step/237
https://app.bigmaths.com/framework/skills-step/214
https://app.bigmaths.com/framework/skills-step/237
https://app.bigmaths.com/framework/skills-step/240

FAB Maths Multiplication Step 17: 1d x 1d.1dp

3xue
e eee cller e e
i1z 18
/Remember to: ﬂ!emember to: Remember to: \ (Remember to: \ /Rememberm:
® write out ® turnitinto * write ® just write ® hold both
your full 2 questions down the 2 one of the numbers in
written in your answers 2 numbers your brain
method head o add them down ® add them in
® write up to find * hold the your brain
down just the total other * write down
the two number in just the
\ answers J / your brain answer

The ‘Brain Only’ Moment: 1d x 1d.1dp

Even though we have journeyed along the FAB continuum, when we get to the moment when the
child is multiplying a 1 d number by a 1d number with tenths, ‘brain only’, for the very first time, we
still need to build up the mini-skills gradually. This is a principle already explored.

So, initially we can ask the child to do something similar by dropping the tenths digit (from the
1d.1dp number) in their mind and just give us the 1d x 1d part-answer. Again, for several questions.

Then the child is asked to drop the units digits in their mind and just give us the ‘units x tenths’ an-
swer. This should be repeated for several questions as we ‘train the brain’, reminding children that
the answer is never larger than 8.1 (which comes from 9 x 9 being the highest possible 1d x 1d ques-
tion).

Uxu9o
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With the brain already ‘warmed up’ for seeing the tenths answer immediately then we can now ex-
pect the child to face new 1d x 1 d.1dp questions by finding the tenths answer first, park it up in
their brain, solve the units answer, hold that in their brain, and then retrieve the tenths answer until
they just have the two mini part-answers ready to add together. If the child can now tell us the 2
numbers (the 2 part-answers) in their head then that is isolating the skill of holding and retrieving
the first part-answer while solving the second part-answer. This is why it is useful to carry out sev-
eral questions just as this stage without rushing on to asking for the final total, since the brain will
need to be trained at this mini-step to hold and then retrieve a number while it carries out another
process.

Obviously once the child can provide the 2 part-answers every time, and have had sufficient time to
wire this skill up, they are now ready to find the final total as well.

So, finally then, this is what it looks like as an end result.

i Ux63 Child sees question 4 x 0.3

A A A

Child re-sees Child parks up 1.2 Child retrieves 1.2 Child adds the 2 part-
question as 4 x 0.3".  and re-sees question and holds the 24, answers.
as'4x 6. checking that both

new numbers are
securely held.

Child says the final
rotal successfully.

Step 18 — | can solve 1 digit x 1digit.2 decimal places
Remember to:

e partition the number

e solve the 2dp part as if it were a 1d x 2d question
e think of these as hundredths

e times the units

e add the two totals

Notes:
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At first we can remind learners that they can already multiply units by hundredths from Step 5
of INN: Multiplication from It’s Nothing New.

E.g. 4 x 0.08 = 0.32 because 4 lots of 8 hundredths must be 32 hundredths (using Swapping the
Units)

Then we can use exactly the same process and lines of development that we used in Step 17 to show
children that they can also multiply 1d numbers by units and hundredths. For example, at Step

17 we mastered the ability to solve 3 x 4.6 brain only, so now we could solve 3 x 4.06 brain only, so
long as we know there are definitely no tenths to concern us, and so long as we remember that the
hundredths part of the answer are an amount of hundredths (and not tenths!). In this example the
child would hold 0.18 in their brain (acquired from the 3 x 0.06 part of the question), and then would
solve the 1d x 1d part easily enough (in this example, 12), and then add the two part-answers to-
gether (in this example 12.18). Since we have no tenths to concern us the hundredths part of the an-
swer never needs to interfere with the units part-answer, it can always just be slotted on to the end!

Easy!

Now we want to coach children to solve 1d multiplied by numbers with units, tenths and hun-
dredths...brain only!

Since we enter this step knowing the child can multiply a 1d number by a 3d number, brain only
(from Step 15), then that reduces these seemingly very challenging step into something we can all
definitely do!

In summary then, what happens here is that we initially treat the 2 decimal digits as a 2d number.
We know we can multiply 1d x 2d numbers brain only so all we need to do is remember that we are
really finding an amount of hundredths.

If we can then think of this as an amount of hundredths then we can park it up, hold it in our brain
while we solve the 1d x 1d part, and then pop the 2 part answers together.

Unpicking the question like this also provides the understanding behind Column Method Multiplica-
tion Step 9.

The ‘Brain Only’ Moment: 1d x 1d.2dp

So, initially the child is asked to drop the units digit and tenths digit in their mind and just give us the
‘units x hundredths’ answer. This should be repeated for several questions as we ‘train the brain’,
reminding children that the answer is never larger than 0.81.

5x9.37
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Then, we can ask the child to do something similar by dropping decimal digits in their mind and just
give us the units x units answer, repeating for several different questions.

Now we can ask the child to just give us the tenths digit x 1d number part of the answer. Again, for
several questions.

7x7.29

With the brain already ‘warmed up’ for seeing the tenths part-answer immediately then we can now
expect the child to face new 1d x 1d.2dp questions by finding the tenths answer first, park it up in
their brain, solve the hundredths answer, hold that in their brain, and then retrieve the tenths an-
swer until they just have the two mini part-answers ready to add together. In other words they drop
the units digit and solve it like a 1d x 2d question, as we know they can from Step 14. To help chil-
dren ‘get into the question’, we can say. ‘Remember To... see the middle digit first’.

Notice how the digits were treated with their true value in the build up. It is only at this moment
that we momentarily think of the decimal digits as a 2d number. This is not a cheat or a trick, or low
on understanding, since it is true that they are indeed the correct amount of hundredths, and we are
careful and respectful to keep appreciating that we have an amount of hundredths.

Once the learner has the 1d x 2d (i.e. 2 decimal digits) part of the question solved then this needs to
be ‘parked up’ whilst the 1d x 1d part of the question is solved. Popping the ‘amount of hundredths’
part-answer on top of the hundreds part-answer will be easy since the 1d x 1d part-answer will
clearly be a familiar whole number.

Globe Primary School Calculation Methods and Column Methods Policy — August 2020 Page 24


https://app.bigmaths.com/framework/skills-step/240

The overall thinking for solving any 1d x 1d.2dp therefore looks like this:

Y x 7.63  Child sees question ‘4 x 7.63

A A A

Child re-sees Child parks up 240 Child retrieves 240 Child adds the 2
question as ‘4 x 60", and re-sees question and holds the 12, part-answers and
as'4 x 3" checking that both  parks that total
new numbers are up as an amount
securely held. of hundredths,

expressed as a
decimal. Then solves
the Idx Id part- |
answer before
totalling them
Child says the final
, total successfully

It is well worth developing this skill, since it is impressive mental numeracy. Of course this step
should then be moved into the context of money.

Step 19 — | can show my understanding for 2 digit x 3 digit
Remember to:

e partition the numbers

e set out the grid

e times the units

e times the tens (Smile Multiplication)

Notes:

At this step we have now a high-understanding method for solving 2d x 3d. The grid method has
been used very successfully in many primary schools for many years. Its advantages are that, if
taught well, it is extremely easy for all children to master, and it is high on understanding. INN: Mul-
tiplication is the key to making this easy since with the INN: Multiplication concept secure, then 5 of
the 6 cells in the grid are indeed INN: Multiplication and the last one is merely 1d x 1d.

However, the addition of the 6 cells to find the overall total is time consuming, i.e. inefficient com-
pared to the Column Method.

However, this step does provide excellent understanding foundation behind Column Method Multi-
plication Step 5. Therefore it is recommended that children at least set out and complete the grid a
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handful of times before starting (or during, or even after) Column Method Multiplication Step 5, if
we want to keep understanding high.

This process also reinforces the distributive law and ensures there are fertile conceptual foundations
for later learning in the field of algebra.

We do not need to go any further than this since we will not expect all children to solve 2d x 3d brain
only, although some very talented children may well wish to give it a go!

Year 6 Term 1 - Column Multiplication

Step 7 — | can solve 4 digit x 2 digit

Notes:

3123
X 22
6246
62460

68706
1

Similar to Step 6, there is no new learning here but the scope of each question increases. This means
pupils will have to be very focused if they are to continually produce correct answers, and that as
teachers our emphasis shifts to encouraging focus and carefulness.

Again, although we have not started to multiply by decimals yet, it is useful to represent the 4 digits
as an amount of money (i.e. 4582 becomes £45.82, and so 4582 x 57 can become £45.82 x 57).
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Before leaving the multiplication of whole numbers it is also worth considering stretching pupils to
multiply 3d numbers by 3d numbers (placing 2 zeros in the third mini-stage answer space before ad-
dressing the tables bit as an ‘amount of hundreds’).

Step 8 — | can solve any 1 digit. 1 decimal place x 1 decimal place
Notes:
2
5.6
22 M

The understanding for this step is again secured through the CLIC journey. In fact children may well
learn to solve this step ‘brain only’ as they move along the FAB continuum (see ‘Basic Skills: Multipli-
cation: Step 17’).

Nevertheless it is useful to ensure that this step is mastered since it is the very first step of using col-
umn methods to multiply decimal numbers.

Learners have already mastered the mechanics of column method multiplication by now, indeed this
step is extremely similar to Step 1 here. They have also got a very good understanding of decimals by
this point from CLIC (e.g. Place Value) and they also have succeeded with pure multiplication of deci-
mals at Step 4 of the INN: Multiplication Progress Drive. This means the only new learning here is the
slight shift to managing the decimal point successfully.

When it comes to setting out the question, we should be pedantic and insist on aligning the 1d num-
ber under the units digit as in the example shown. This then gives us the reasoning to pull the deci-
mal point down into the answer knowing the columns are strong and immovable from the question
into the answer space.

When we come to multiply the tenths by the units then we can again see the power of It's Nothing
New, because although we might think ‘Four 6s are 24’, we want children to understand that we are
really thinking ‘Four lots of 6 tenths are 24 tenths’. This then makes sense when we explain why we
place the units digit of the mini-answer into the tenths column and then carry the tens digit of the
mini answer into the units column for the overall question.

UlODE Friimdry Scinool udiCulduoll Mew1ous dilu GOLUIIL IVIELIIOUS FOLICY — AUgBUSL Z2U4VU rage 4/


https://app.bigmaths.com/framework/skills-step/243
https://app.bigmaths.com/framework/skills-step/243
https://app.bigmaths.com/framework/skills-step/305
https://app.bigmaths.com/framework/progress-drive/3
https://app.bigmaths.com/framework/skills-step/128
https://app.bigmaths.com/framework/progress-drive/20
https://app.bigmaths.com/framework/subject-section/3
https://app.bigmaths.com/framework/subject-section/3

Step 9 — | can solve any 1 digit. 2 decimal place x 1 digit

Notes:

1 2
5.24
X 6
31.44

This is a slight progression from Step 8 and the understanding foundations are again found in CLIC
(see ‘Basic Skills: Multiplication: Step 18’).

It is also very similar to Step 3 here, indeed if pupils transferred Step 2 here into money questions,
then here we take off the pound sign and continue ‘as we were’. Whether we have or haven'’t taken
that door into this step we should extend mastery of this step into money and other measures.

Furthermore, we are also used to multiplying by decimals using the column method now, and so the
new learning is just the introduction of the hundredths column.

Again it is important to align the units digits in both numbers in the question. Now we can see the
hundredths digit multiplied by the units digit as an ‘amount of hundredths’. This layer of understand-
ing is important to begin with but can soon be dropped as we focus on efficiency.

It is also useful to extend this step into a progressive mini-step of multiplying numbers with 3dp by a
1d number. This can then be extended into the context of measures such as 1.832 Km x 4, or 3.829
Kg x 8 etc.

Step 10 — | can solve any 1 digit. 1 decimal place x 2 digit
Notes:
1
52

312
156.0

187.2
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As with Step 4, there is a larger increase in progression here as we take on a new procedure. Now
we are multiplying a decimal by a 2d number. However, it is still similar to previous steps multiplying
by 2d numbers.

Again, setting the question up should involve keeping the columns aligned and the decimal point can
therefore be brought down to the mini-stage answer spaces and the overall answer space.

Initially, multiplying the decimal number by the units digit of the 2d number is identical to Step
8 here.

Then, as we start to multiply the decimal number by the tens digit of the 2d number we can see that
we need to shuffle the digits one column to the left, this is done by inserting a zero in the tenths col-
umn before continuing as normal. Again, showing the understanding to pupils in a grid multiplication
format is very useful. This allows us to explain each step within the grid, using the understanding

of INN: Multiplication and the principle of swapping the thing (i.e. Swapping the Units).

Step 11 - | can solve any 1 digit. 2 decimal place x 2 digit

Notes:
1 2
5.2

3144
104.80

13?.2‘4

Initially, multiplying the decimal number by the units digit of the 2d number is identical to Step
9 here (this step is also similar to 3d x 2d from Step 5 here).

Yet again, setting the question up should involve keeping the columns aligned and the decimal point
can therefore be brought down to the mini-stage answer spaces and the overall answer space.

Then, as we start to multiply the decimal number by the tens digit of the 2d number we can see that
we need to shuffle the digits one column to the left, this is done by inserting a zero in the hun-
dredths column before continuing as normal.

Since we are multiplying numbers with 2dp there are clear opportunities to extend this step into the
context of money.

Further extensions could include multiplying decimal numbers by 3d numbers, or extending the deci-
mal number to 3dp numbers (and therefore into the context of Km and Kg etc.)...or both!
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Division age related expectations and progress drives

Type of Calculation Method

Year

Term[Step] __Knowledge __|Term|Step| _ Knowledge

Step Knowledge

Term
3
Reception Term Term
P 1 Starts in a later term 2
Year |Term|Step Knowledge Term|Step Knowledge Term m Knowledge

Term
3

Term . Term
Year 1 Starts in a later term

Year |Term|Step Knowledge Knowledge m Knowledge

Term
Year 2

Knowledge Term|Step Knowledge

Knowledge

Year |Term

Step

Term . Term . Term
Year 3 Starts in a later term Starts in a later term
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Year |Term|Step Knowledge Term|Step Knowledge Knowledge
Year 4 Term Term Starts in a later term Term
1 2 3
Year |Term Knowledge Knowledge Term m Knowledge
Term
Year 5
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Year |Term|Step Knowledge Term|Step Knowledge Term|Step Knowledge

Basic Skills Division Basic Skills Division
journey complete journey complete

Term Term

Year 6
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Year 6 Term 1 — Division
Step 32 — | can use a Tables Fact to find a decimal division fact

Remember to:
use your Learn Its to find the digits in the answer
think which columns the digits must be in

check that your division sentence reads backwards as a multiplication sentence

Notes:

We now move to the final 2 steps of incorporating decimals into division number sentences. Both of
these steps will have been tackled mentally already in ‘It's Nothing New’ so the formalising and
extending of these practices should be a smooth process.

This step is really an extension of INN: Multiplication. By this point children will have been so used to
Smile Multiplication that they will see straight away that the first ‘Remember To...” statement is
quite obvious. The digits in the answer can easily be found by looking at the decimal number being
divided as if it was a whole number.

So for 5.6 + 7 we would think of it briefly as 56 + 7 so that we know 8 would be the digit in the
answer.

The second ‘Remember To..." statement ensures that we think about which column the digit 8
should be in. Clearly, 5.6 was not really 56 and so the answer cannot be 8 and it clearly wouldn’t be
80 (to a child well versed in INN: Multiplication), and so it ‘must be’ 0.8! In reality, it was 56 tenths
divided by 7 giving us 8 tenths, all we have done is swapped ‘the thing’ from units to tenths

using Swapping the Units.

The emphasis on the ‘must be’ is important because it is the underlying concept that we don’t need
to re-calculate because we have already understood the multiplication fact that we are using to
solve the question. In other words, ‘It’s Nothing New’!

~+8=7?7
Muttiple Choice! 24-8=1
Which one must it be? a) 3
Why can't it be the other two? b) 03
y ° c) 30

Step 33 — | can use a Tables Fact to find a decimal division fact

Remember to:
use your Learn Its to find the digits in the answer
think which columns the digits must be in

check that your division sentence reads backwards as a multiplication sentence
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Notes:

This step sees a blending of the skills from Step 32 with the skills of Finding Multiples Division.

Questions to give children for this step are basically a tables fact and decimal tables fact from the
same table added together. The children’s task is to separate them back out. So, if you take
multiples of 6, you could take 42 and 18...except if the 18 was turned into a decimal fact of 1.8 and
added to the 42 we have 43.8. This means that 43.8 + 6 is an appropriate question to give.

Clearly, children with good tables knowledge will simply be able to see the 42 jump out like so:

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

These children would also be able to tell us how many lots of that was (in this example, 7) and see
and record the 1.8 remaining. This is where the previous step on the Division Progress Drive comes
in, because if they were successful there, then to solve 1.8 + 6 to give 0.3 will be a formality!

Obviously the final step will be to add the ‘lots of amounts, in this case 7 and 0.3 giving 7.3.

It is also worth making links to how the inverse of this was learnt in Step 14 of multiplication which
the children will have already have passed through.

! Uls-6 Child sees question‘43.8 + 6’

o o

7 lots
0.3 lots

Child sees tables fact Child sees how many Child holds in brain hew Child says the final
jump outand how many more lots there must be  many lots have been total successfully
:are left uscd and adds them

e
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Year 6 Term 1 — Column Division
Step 8 - | can solve any 3d + 2d

Notes:

This is the first time pupils divide by a 2d number. The new challenge this presents is that we can no
longer use the 1d x 1d ‘Learn Its’ to solve division. However we do have other prior learning to lean
on for success.

If pupils have been through the CLIC journey successfully then they will have gained the

understanding necessary to underpin the column method from Step 5 of the ‘Finding Multiples’
Progress Drive from It’s Nothing New.

Similarly, the pupil will also be able to quickly write out the first 10 multiples of the 2d number from
the skills they developed in ‘Coin Multiplication’, and can also add multiples together to quickly find
any multiple of the 2d number. This is extremely useful here since the pupil can then quickly answer
the division challenge as they move along the columns (one could easily develop Coin Multiplication
to the point where the child sees for themselves that they could continue to just find the highest

multiple of the number without going past the target number in the question, and not need to keep

doing it in ‘bits’ as they move along the columns — this is a natural extension of the thinking behind
‘Finding Multiples’).

x
N
(4]

23
ue
69
92
15
138
161
184
207
230

W oo ~NONEON =

-
o

Just to be clear then, as soon as the learner sees the 2d number in the question they quickly write
out their full coin card ready to use.

One further challenge is that sometimes the remainder for each individual column’s division
guestion is less easy to spot mentally compared to when we were dividing by 1d numbers. So,
typically, the highest multiple of the 2d number is written under the digits in the question so that a
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simple column subtraction can be applied to find the remainder. At this point, instead of writing the
remainder (i.e. the difference between the highest multiple of the 2d number and the number it is
being divided into) as a mini-tens digit for the next column in the question, the digit from the next
column in the question is brought down to place on the end of the remainder, and this is used to
divide the 2d number into.

This process can then continue until we have found the whole number answer to the overall
question.

An important progressive step is to then move on to provide questions where there is a remainder.
This can just be presented as a remaining figure at this point, but it is useful to continue with the
discussion of assessing the context of the remainder (when the question is set in a real life context).

Step 9 — | can solve any 4d + 2d and show the remainder as a fraction

Notes:

280 r12
23| gus2

This step has 2 mini-steps of progression:

Firstly to extend the skills of 3d divided by 2d into 4d divided by 2d (which requires no new skills just
slightly greater numerical reward).

Secondly to then take the remainder figure and represent it as a fraction. This is as easy as placing
the remainder as a numerator with the 2d number from the division question as a denominator. In
the example shown here the remainder would be:

12

23

Choosing carefully constructed questions initially will allow for learners to access the understanding
of why this shows the remainder as a fraction (for example, with 294 divided by 28 we find the an-
swer is ‘10 remainder 14, looking at the 14 as a numerator over 28 as a denominator allows learners
to see that it must be a half, i.e. we actually found that there are 10 and a half 28s in 294). It is also
useful to choose questions where learners can then easily reduce the fraction into its simplest terms.
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Step 10 - | can solve division with decimal places in the answer

Notes:

305.5

22 | 67210
- 66|
A
121
- 110V
110

This last step sees the pupil now being asked to show the reminder as a decimal. In practice it is not
as challenging as it may sound. After all, the children are used to the mechanics by now of whizzing
along the columns, the only new skill is to take the final remainder and place it (as a mini-tens digit)
in the tenths column of the question which is set up quickly by inserting a decimal point after the
units column and then placing a zero in the tenths column.

It may be useful to retreat to division questions from earlier steps (e.g. dividing by 1d numbers)
whilst this new skill is mastered and then returning to questions such as 4d divided by 2d after that.

Pupils ability should also be extended to questions that require 2 decimal places in the answer.
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