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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
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Year 5 Term 1 — Addition

Step 32 — | can solve 1decimal place + 1decimal place

Remember to:

e think of the digit as 'tenths'

e add the tenths

e write the total as a decimal
Notes:

Although this step moves away from money it builds on the capability to add with tens of pence, in
that the children have already added the digit to the right of the decimal point.

The children will have already come across the idea of adding tenths in ‘It’'s Nothing New’ sessions.
Certainly their place value understanding will have moved to incorporate decimals through ‘Count-
ing’ sessions.

Also, the children have come across the idea that it doesn’t matter what you are adding - they have
added units, tens, pounds and so on. This means that the notion of 3 tenths and 4 tenths being 7
tenths will not be a problem. It is merely further use of Swapping the Units.

Step 33 — | can solve any 1decimal place + 1decimal place
Remember to:

think of the digit as 'tenths'
add the tenths

write the total as a decimal

Notes:

Here we move to adding decimals that cross the total of 1. The children have already used this con-
cept in the context of units, tens, hundreds and pounds. After several years of being shown Swap-
ping the Units then there is little doubt that all children can make this shift to decimals.

The only caution with the slight progression to this step is to note the misconception that some chil-
dren may still hold, even at this stage, and that is where they may want to write 17 tenths as 0.17
rather than 1.7 (especially if the hundredths column hasn’t been fully appreciated).

This misconception is best prevented (as opposed to having to cure it) by regular counting of tenths
(along with a clear visual display) in the ‘Counting’ phase of CLIC, until the children no longer want to
say, “...0.7,0.8,0.9...0.10"(i.e. zero point TEN!)

Year 5 Term 2 — Addition

Step 34 — | can solve | digit.1decimal place + 1 digit.1decimal place

Remember to:
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e add the units
e add the tenths
e add the totals

Notes:

This will prove exceptionally easy at this point if all of the previous steps, and their accompanying
concepts, have been fully internalised. With no crossing of tens necessary then this step may well
only take 10 minutes to pass through.

Again, it would be very easy to just move straight to allowing the digits to lose their value and simply
add corresponding digits together since there is no crossing of 10. However, while the addition is so
straight forward it is a good idea to guide all children through the following FAB progression to en-
sure deep understanding is developing and that good cognitive habits are becoming embedded.

F - the full written version - the partitioning of the two numbers and the 2 resultant ‘mini-questions’
are written out.

3+2 O0U+05
[

__________

A - the abridged written version - just the resultant totals are jotted down, but the lines drawn to-
wards them note the partitioning.

,,,,,

Then, just the 2 resultant totals are jotted down. Without the final total being calculated. This allows
the teacher (and children) to isolate their focus on the 2 ‘mini-questions’ being completed entirely
mentally.

**********

__________

B - the brain only, mental, version - at first the 2 resultant totals are written down too, so that the
teacher can ‘see’ the child’s thinking.

__________

This will prove invaluable for assessment purposes if the answer is not correct since the teacher (and
the child) can ‘drill down’ to see which part of the mental process led to the incorrect answer, and
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then respond accordingly. Finally just the answer would be written down. Notice at this ‘brain only’
stage how we ultimately ‘just tot’ since we don’t cross 10.

We can also take this step into Column Methods (Column Methods Addition Step 11).

Step 35 — | can solve any | digit.1decimal place + 1 digit.1decimal place
Remember to:

e add the units
e add the tenths

e add the totals

Notes:

This step requires exactly the same skills as step 34, except now crossing 10 is needed.

This means the units answer could be as high as 18 and the tenths answer could be as high as 1.8 - it
is worth explaining to the children that if they do need to ‘transfer’ units from the tenths answer to
the units answer then it will only ever be 1.

When we get to the ‘brain only’ part of this step it is useful to encourage children to solve the tenths
add tenths part of the question first, and then parking that up and solving the 1d + 1d part of the
question and then adding the 2 totals together.

In accordance with all of the other ‘step ups’ from not crossing 10 to crossing 10 it is a sound idea to
move gradually. So, ask the children to just solve questions with the units crossing 10 and the tenths
not, and then with the tenths crossing 10 and the units not. This will leave them with all the isolated
skills they need to accomplish this step.

The FAB progression is identical to the previous step.

Year 5 Term 3 — Addition

Step 36 — | can solve additions with 2 decimal places

Remember to:

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).

This is a similar step to Step 30, which itself was similar to Step 28. Once the pound sign is removed
the technique of adding is identical - it just needs a healthy dose of place value input to ensure the
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children can understand the process as well as ‘do’ it! Learners will already be familiar with hun-
dredths from the Counting and It’s Nothing New phases of CLIC. The link from money to numbers
with 2dp should be made along the lines outlined in Step 28.

Since it is the first time the children have added pure number with 2 decimal places they should be
reminded to align their decimal points when they write out the 3 ‘mini-totals’ ~ and then this should
be insisted upon. Again, they would only do this briefly before moving along the FAB continuum. No-
tice in the brain only how we can just tot since we don’t cross 10.

we know
£U37 +EU62=
£899

What if each £1
was 1unit and each
p was 0.017

So, what must
437+ 4.62be?

Step 37 — | can solve any additions with 2 decimal places

Remember to:

e add the units
e add the hundredths
e add the tenths

e add the totals

Notes:

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

Crossing 10 skills and place value understanding are combined here to make the smooth progression
to adding any numbers with 2 decimal places.

Micro-steps of progression would mean solving questions with crossing 10 needed in just some ar-
eas to begin with:

just the units

just the tenths

just the hundredths

just the units and tenths

just the tenths and hundredths etc.

When it comes to solving ‘brain only’ the same journey should be taken as detailed in Step 28, Step
29, Step 30 and Step 31 (i.e. children are told, ‘Remember To...start with the tenths’)
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The ‘Brain Only’ Moment: 1d.2dp + 1d.2dp

Even though we have journeyed along the FAB continuum, when we get to the moment when the
child is adding any 1d.2dp number to any other 1d.2dp number, ‘brain only’, for the very first time,
we still need to build up the mini-skills gradually. This is a principle already explored at Step 17 of
this Progress Drive, again at Step 24 and Step 25 and at Step 29.

So, initially the child is asked to drop the tenths digit and hundredths digits in their mind and just
give us the ‘units + units’ answer. This should be repeated for several questions as we ‘train the
brain’, reminding children that the answer is never larger than 18.

3.85+8.67

Then we can ask the child to do something similar by dropping the units digit and the tenths digits in
their mind and just give us the hundredths answer. Again, for several questions.

0.05+0.07

P

10.12]

L ——a

Now we can ask the child to just give us the tenths digit + tenths digit part of the answer.
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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.2dp number add 1d.2dp number questions by finding the tenths an-
swer first, parking it up in their brain, solving the units answer and adding the two totals together
(the child has already performed this skill at Step 35).

e

Once the learner has the 1d.1dp number add 1d.1dp number part of the question solved then this
needs ‘parking up’ whilst the hundredths part of the question is solved. Finishing with adding these
two

totals together to find the final total. The overall thinking for solving any 1d.2dp number + 1d.2dp
number therefore looks like this:

3.85+8.67

Step 38 — | can solve additions with larger numbers

Remember to:

e add the thousands

e add the hundreds

e addthe tens

e add the units
Notes:

This step is where we indulge in adding larger numbers brain only.

In these situations we are actually using the Column Method in our minds, but with no crossing of
10. Hence we can actually get children to add very large numbers mentally.
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Although this is an easy skill for learners at this point, it is an important skill to ‘tick off’ since it can
be very useful in the real world. Interestingly, since we know there is no crossing of 10 we can move
along the columns from left to right (as opposed to the usual right to left for Column Method Addi-
tion). Notice how we can almost begin to read the number as we ‘tot’ the columns, especially if we
have glanced to see how many digits the answer will have. By giving children these kind of questions
with larger numbers they will begin to use their radar when faced with new addition questions to
check if they can just ‘whizz along the columns’, and if they can...they wouldn’t want to miss the op-
portunity!

8U9302
+ 130557

Year 5 Term 2 — Column Addition
Step 9 — | can use Column Addition for several numbers

Notes:

868
582
+ 65U

2104
21

Before starting on this step it is useful to check that the pupil can add 3 single digit numbers
together mentally with increasing amounts of challenge. If successful, try 4 single digit num-
bers.

This is a pre-requisite skill for success at this step and has not been covered previously on the
Column Method Progress Drive (however it is an extension of an earlier high-understanding
step: ‘Calculation: Addition: Step 20°).

The key teaching point here is to provide questions where the numbers are not presented in
columns and children are required to set up the question. The emphasis is then placed on set-
ting up the question by aligning the units digits in a straight line and keeping the other respec-
tive 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 before moving on to asking
the learner to go down the columns as before.

Obviously, it is useful to build up, beginning with the addition of 3 different numbers (with-
out crossing 10 and then with), before moving on to 4 different numbers and so on.

Year 5 Term 3 — Column Addition

Step 9 — | can solve any 5 digit + 5 digit
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Notes:

81686
+ 66549

148235

111

This step is an extension of Step 8, except now we gradually move into larger numbers. Lines
of mini-step progression would be followed using the same principles already described.

This step finishes with 6d answers, therefore, it is important that learners are already familiar
with and can already read and write 6d numbers (from the appropriate part of ‘Basic Skills:
Reading Numbers: Step 7°).
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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 5 Term 1 - Subtraction

Step 31 -1 can solve 4 digit — 2 digit
Remember to:

e show the gap on a number line
e drawaline at 100

e jumpto 100

e jump from 100

e add the two jumps

Notes:

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

Now that we have the children able to subtract a 2d number from a 3d number then the door is
open to several other steps with very little increase in difficulty.

First, here is the slight advancement of starting with a 4d number instead of a 3d number. The same
jump to 100 from the 2d number will apply, but now the jump from 100 heads to a 4d number. How-
ever, the same method of reducing the hundreds digit by 1 will also apply. The only time that could
be tricky is if it crosses through a multiple of 1000 (e.g. 4028 - 100), but even that is easily addressed
by using place value knowledge to look at the number of hundreds (in this case 40) and continuing to
reduce it by 1.

The final addition step can still be added by ‘parking up’ the hundreds...it’s just that there are more
hundreds!

The full written method (ahead of the FAB maths journey) would therefore look like this:

3358

;:f/ffﬂ——_ﬁ‘\;ISB

100
1" 3358
3369

Year 5 Term 2 - Subtraction

Step 32 — | can solve 3 digit — 3 digit

Remember to:

e show the gap on a number line

e draw a line at the next multiple of 100
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e jump to the next multiple of 100 (using your Jigsaw Numbers to 100)
e jump from the multiple of 100
e add the two jumps

Notes:

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

Showing children how their understanding of 3d subtract 2d can easily be transferred to 3d subtract
3d will ensure another simple step of progression.

All of the same key points made at Step 30 also apply here:

Not all questions will be accessible, brain only, to all children
All children should master the full written method, and then access those questions, brain only,
which they can manage (starting with those that lead to the easiest of additions when totalling the 2

jumps)

Some children can be shown to differentiate between the different approaches for different num-
bers within this single step

Let us look at the slight adjustment needed for the full written, high-understanding, method:

With the overall gap starting with a 3d number we must already be past 100. So, this time to create
2 jumps it is the next multiple of 100 that provides the stopover point.

628-235=

235 628

It is almost impossible for a child to get to this point of the CLIC framework without easily being able
to spot the next multiple of 100 from any 3d number, but if they can’t then it can easily be taught in
isolation from the wider calculation process.

Having identified the next multiple of 100 then again it is INN: Number Bonds to 10 to 100 that pro-
vides the first gap.

628-235=

65

300

The second jump is from the multiple of 100 to the 3d target number,
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628-235=

65 328

300

which was mastered at Step 29. In practice, it is simply a case of reducing the 3d target number (as
before) by the multiple of 100 that we are using as a stop over point.

The final addition of the 2 jumps will always be a 2d number added to either a 3d number or a 2d
number, both of which are skills the children have already mastered by this point.

In short, the skill of finding 2 jumps by choosing a stopover point and then using INN: Number Bonds
to 10 to 100 means this step is accessible to all those who have accessed the previous step.

Mastering this step also allows 4d subtract 3d to be attained easily by simply following the same
principles (Step 36).

Step 33 - | can solve 3 digit — 3 digit as money

Remember to:

e draw out the 2 gaps on a number line
e jump to the next 'round pound'
e jump from the next 'round pound'
e add the 2 jumps
Notes:

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

Step 33 here applies exactly all of the same principles from step 32, except now it is in the context of
money. Of course, we are constantly taking our new learning throughout the CLIC process into new
real life contexts, this moment is given a special place because it is such a small shift from the previ-
ous step (we just rewrite 3d numbers as money, but the skills and process are the same) and a small
shift to the step 34 (we just take the pound signs away and suddenly we are subtracting, brain only,
with 2 decimal places).

If a teacher was to establish that the answer to 564 - 389 is 175, then if the teacher asks, “What hap-
pens if they are pennies?’, so it is actually 564 pence take away 389 pence, then it will make sense to
the children to say that the answer must be 175 pence. This is Swapping the Units in action, see It’s
Nothing New. If the Pim Principle has been practised regularly (ideally, almost every day in CLIC)
throughout a child’s learning journey then they will make this link easily.

In other words, to progress from 3d subtract 3d to ‘money subtract money’ (single digit pounds, and
pence) requires no new maths. It just requires the ability to think of units as pennies and to equate
hundreds of pennies to pounds. If this Pim Principle line of questioning (i.e., “‘What would that be if it

Globe Primary School Calculation Methods and Column Methods Policy — August 2020 Page 19


https://app.bigmaths.com/framework/skills-step/218
https://app.bigmaths.com/framework/progress-drive/30
https://app.bigmaths.com/framework/progress-drive/30
https://app.bigmaths.com/framework/skills-step/225
https://app.bigmaths.com/framework/skills-step/221
https://app.bigmaths.com/framework/skils-step/223
https://app.bigmaths.com/framework/progress-drive/12

was money?’) has been followed throughout, then it’s nothing new for the teacher to do the same
here.

If there is any difficulty making this connection then several 3d take 3d questions, re-presented im-
mediately after as ‘money take money’, can be explored. When it comes to setting the number line
out in order to see the gap, then the stopover point will definitely be the next ‘round pound’.

£6.28-£235=

£2.35 £6.28
£3.00

INN: Number Bonds to 10 to 100 will again provide the first jump.

£6.28-£235=
£0.65

£235 £6.28

The second jump will be found by slicing away the number of pounds (from the round pound stop-
over point) from the target number.

£6.28-£235=
£0.65 £3.28
£235 £6.28
£3.00

The final stage of adding the money will again have been covered in the addition Progress Drive be-
fore this point.

Again, it is worth noting that for those subtraction questions where each digit of the number being
subtracted is lower than, or equal to, the corresponding digit in the number of the starting amount
(e.g. £5.68 - £3.44) then it is of course quicker to just go through one digit at a time, finding the dif-
ference between corresponding digits, to find the answer.

It is only right to allow children to use this practice since it is what any sensible and numerate person
would do in real life. To ensure that this is carried out as ‘safe practice’ and not an open invitation to
attempt to use it in all subtractions (which would of course be disastrous), it is a good idea to explain
to children how to spot those questions and then give them opportunities to identify which, from a
series of subtraction questions, can be solved in this way without actually solving any of them.

This isolates the specific skill of analysing each question type. Another useful activity is to show the
children an extreme example of, say, a 10d number subtract a 10d number and show how it can be

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


https://app.bigmaths.com/framework/progress-drive/17

solved in ‘next to no time’ if all the digits of the subtracted number are lower than, or equal to, their
counterparts (e.g. 5,397,830,249 - 4,211, 530,137).

Year 5 Term 2 — Column Subtraction
Step 8 — | can solve any 5 digit — 5 digit
Notes:
98646
P68

+ 54719
uo0937

There is very little new learning at this step, but it deserves recognition on its own because
we introduce a 5d number for the first time with column subtraction.

The same lines of progression within the step (see Step 4 and Step 5) should be followed.
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 (Wider Maths).
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.

Year 5 Term 3 - Subtraction
Step 34 — | can subtract numbers with hundredths

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
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Notes:

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

We would not expect all children to solve these subtraction questions with 2 decimal places, brain
only. However, it can be useful to show some children the full written method and ask them to
quickly jot down the 2 jumps. If they can then quickly add the 2 jumps together, brain only (because
we have given them questions that lead to simple additions at this point), then this does become a
useful quick way to subtract such numbers.

Indeed, some children may find it fun to time themselves solving these questions in this way and
compare it to the time taken to solve such questions using the Column method and see which is
more efficient. For particularly able children they may even be able to cope with any 2dp numbers,
and hold the two jump part-answers in their head, and total them as well (especially if the addition
does not involve any crossing 10). Incredible...but possible!

As a full written step, again there is ‘no new maths’, and that’s because it follows exactly the same
procedures as step 32 and step 33. The only difference is that now the context is back to pure num-
ber (as opposed to money) but the decimal point and 2 decimal digits from the last step remain.

So, at the ‘doing’ level the message to the children is to carry out the same process as for the last
step but without the pounds signs. At the understanding level the message is to see that the num-
bers are units with tenths and hundredths. This understanding depends on where the learners are
with their knowledge of place value. Since we are now at such a standard of subtraction, the chil-
dren should have become familiar and comfortable with tenths and hundredths in the Count-

ing phase of CLIC. They should also have already experienced solving simple and obvious questions
involving tenths and hundredths in the It's Nothing New phase of CLIC.

Consequently, the understanding and the ‘doing’ for success with this step are straightforward af-
fairs.

It can clearly be seen by now just how powerful the Jigsaw Numbers to 100 skill is when placed in
this context. It is a worthwhile skill in itself, but in Big Maths subtraction it is the golden gate to the
rest of the Subtraction Progress Drive.

857-288= 0.12+557

0.12 557 o

284 857
3.00

Step 35 — | can subtract numbers with tenths

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 add the two jumps
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Notes:

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

This may well seem slightly strange to subtract tenths (1dp) after having already tackled hundredths
(2dp). The reason this has been planned is that it is such a smooth progression in terms of the full
written high-understanding method from 3d subtract 3d, to money, to hundredths.

Furthermore the simple subtraction of tenths on their own will have already have been explored in
the ‘It’s Nothing New’ phase of CLIC. For example if we know 8 - 5 = 3 then 8 tenths - 5 tenths must
be 3 tenths.

This step is almost identical in process to Step 27 when we subtracted any 2d number from any 2d
number. Here though, we jump to the next whole number. The idea of jumping to the next whole
number is straightforward by this stage, as is finding the gap from the whole number.

Moving this to mental subtraction will also be a formality if the FAB lines of progression have been
followed throughout (see next diagram). Many children will relish the challenge of holding the 2
gaps totally in their brains, and only writing down the final answer (see proceeding diagram, ‘The
Brain Only Moment’).

F - the full written version - this would involve writing out the two jumps with the next whole num-
ber as the stopover point.

A - the abridged written version - this would be just jotting down the two gaps

B - the brain only, mental, version - this would be holding the two gaps in one’s head and adding
them purely mentally as well.

h ou 33 33
26 63 37

30 oY 33
o 53 87 a7

write out turn it into write down just write hold both
your full two jumps the two. one of the numbers in
written write down jumps two jumps your brain
method just the two add them up heold the add them in
jumps to find the other your brain
total number in
your brain

The ‘Brain Only’ Moment: 1d.1dp - 1d.1dp

If we look at the thinking process when we finally get to the ‘brain only’ moment it would look like
this. If the child has been through the correct run up to this moment then they will find this thought
process easy as well as having all of the individual skills necessary for success.
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63-26

The next
The first sopis 3.3

gap is 0.4

ou+33
=37
A good place 3
to stop is 3.0

Step 36 — | can solve subtraction with larger numbers
Remember to:

e choose a sensible way to create 2 jumps
e find the first gap
e find the second gap
e add the 2 gaps together
Notes:

At this step we make sure that the child can succeed with brain only subtraction with a variety of
whole number questions. For example we haven’t yet explored 4d minus 3d, or 4d minus 4d. We
have two areas of development here:

Firstly, using the 2 jumps with larger numbers. By this stage the principles of finding a sensible stop-
over point to land at, and break up the total gap into two easily identifiable gaps, will have become
deeply embedded into the children. They have, after all, been subtracting using these principles
from Subtraction Step 20. With all of the appropriate concepts and skills in place then the children
will be able to carry out larger number subtractions such as these. It is important to stress that we
should select our questions very carefully so that the 2 gaps will easily stand out and that the addi-
tion of the 2 gaps is also straightforward. In other words, we are training the learner to spot for
themselves when they are able to select this method and when they will need to resort to a written
Column Method. Good questions to start off with include:

4002 - 1998
7100 - 2650
8350 - 700

You can see in all of these questions how the 2 jump method makes perfect sense to solve them
brain only.

Once we have hooked into questions such as these then we can gradually nudge up the level of chal-
lenge accordingly.

Secondly, we should now encourage children to solve large number subtractions where they can
spot that we can use Column Method brain only, i.e. all the upper digits are larger than the lower
digit counterpart and so we can just whizz along the columns in our brain. Good questions to start
with include:
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4888 - 555
7869 - 2600
12462 - 2300

Again, once we have hooked into the child’s ability then we can develop this skill with more chal-
lenging numbers, even into numbers with several decimal places.

Notice how the skill to teach is the scanning along the question to check that every single digit pair
fits the criteria for the upper digit being larger. Once we have established that this is the case then
we can just ‘chop’ each of the upper digits down by the right amount. Interestingly, we tend to carry
out this ‘chopping’ process left to right as we almost read the answer as we go...as opposed to writ-
ten Column Method for subtraction where we tend to move right to left, and then read the answer
at the very end.
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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 5 Term 1 — Column Multiplication
Step 4 — | can solve any 2 digit x 2 digit

Notes:

3
85
x 16
510
850

1360

At this step pupils have a slightly new procedure to learn since we are now multiplying by a 2d num-
ber instead of a 1d number.

The first part is of course identical as we multiply by the units digit.

Then we need to multiply by the tens digit (the answer for that is written underneath the answer for
the units digit). Before going into the ‘tables bit” we write a zero in the units space for the answer for
this mini-stage. Again we can see the value of INN: Multiplication if we want children to understand
why we do this. Immediately we are into finding out an ‘amount of tens’ since the zero has shuffled
the ‘tables bit” into the tens column.

The final stage is to add the 2 separate mini-answers. This is a straightforward affair since the num-
bers are already in columns, and the children have already mastered this standard of column addi-
tion.

It is very useful to build on the children’s high understanding methods in CLIC, progressing to show
2d x 2d as grid multiplication. This can be effective before, during or even after this column method
is taught if we want to keep understanding high without selling out to efficiency (see ‘Basic Skills:
Multiplication: Step 16’). This layer of understanding is important to begin with but can soon be
dropped as we begin to focus purely on efficiency.

Year 5 Term 2 - Multiplication

Step 15 — | can solve 1 digit x 3 digit

Remember to:

e solve the 1d x 2d part of the question
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e solve the 1d x 3d multiple of 100 using Smile Multiplication
e add the two totals together

Notes:

Since we enter this step knowing the child can multiply a 1d number by a 2d number, brain only
(from Step 14), then that reduces these seemingly 3 part questions into a 2 part question...and 2
part questions are something we can all definitely do!

In summary then, what happens here is that we initially drop the hundreds digit from the 3d num-
ber, treat the question as a 1d x 2d question, solve it as such and then hold and retrieve that part-
answer before popping it on to the hundreds part-answer.

To get to that stage we need a ‘FAB’ journey, and that means starting with a full written method.
The full written method involves turning it from one question we can’t do into three that we can.
This ability comes from the child’s ability to partition the 3d number, which will have been secured
on the Place Value Progress Drive in Counting phase of CLIC before now.

From 1question we can't do
' 6x725= '
Into 3 that we can!

6x700=
6x20=
6x5=

This exposition provides the understanding behind Column Method Multiplication Step 3 which will
become the standard written method for 1d x 3d but not until we have secured the understanding
glue here.

This now gives us our full written method that is high in understanding. The learner may only do this
2 or 3 times before we move on.

At the abridged stage we could now expect children to hold up the 3 part-answers as they can parti-
tion, and solve each part-question using Smile Multiplication and our tables.

Globe Primary School Calculation Methods and Column Methods Policy - August 2020 Page 29


https://app.bigmaths.com/framework/skills-step/240
https://app.bigmaths.com/framework/progress-drive/3
https://app.bigmaths.com/framework/skills-step/229

6x725 =

——————— - - -

4200 1 120 ' | 30 !

_______ -—-—

Notice again how the
use of the name
‘Smile Multiplication’
allows for clear and efficient
communication from teacher
to learner

The ‘Brain Only’ Moment: 1d x 3d

Even though we have journeyed along the FAB continuum, when we get to the moment when the
child is multiplying any 1d number by any 3d number, ‘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 the child is asked to drop the hundreds digit and tens digit in their mind and just give us
the ‘units x units’ answer. This should be repeated for several questions as we ‘train the brain’, re-
minding children that the answer is never larger than 81.

5x 937

Then, we can ask the child to do something similar by dropping the tens digit and the units digits in

their mind and just give us the hundreds answer, making quick reference to INN: Multiplica-
tion. Again, for several questions.
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Now we can ask the child to just give us the tens digit x 1d number part of the answer, again
making quick reference to Smile Multiplication. Again, for several questions.

With the brain already ‘warmed up’ for seeing the tens answer immediately then we can now
expect the child to face new 1d x 3d questions by finding the tens answer first, park it up in
their brain, solve the units answer, hold that in their brain, and then retrieve the tens answer
until they just have the two mini part-answers ready to add together. In other words they drop
the hundreds digits and solve the 1d x 2d as we know they can from Step 14. To help children
‘get into the question’, we can say. ‘Remember to...see the middle digit first’.

 axaus
X SXQO@
3x5

Once the learner has the 1d x 2d part of the question solved then this needs ‘parked up’ whilst
the hundreds part of the question is solved. Popping the 1d x 2d part-answer on top of the
hundreds part-answer will be easy since the ‘amount of hundreds’ will certainly have 2 zeros
on the end. The overall thinking for solving any 1d x 3d therefore looks like this:
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Step 16 — | can show my understanding for 2digit x 2digit
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 2d. 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. Smile Mul-
tiplication is the key to making this easy since with the INN: Multiplication concept secure, then 3 of
the 4 cells in the grid are indeed Smile Multiplication and the last one is merely 1digit x 1digit

However, the addition of the 4 cells to find the overall total can be considered slightly time consum-
ing, i.e. inefficient compared to the Column Method.

However, this step does provide excellent understanding foundation behind Column Method Multi-
plication Step 4. Therefore it is recommended that children at least set out and complete the grid a
handful of times before starting (or during, or even after) Column Method Multiplication Step 4, 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 2d brain
only, although some very talented children may well wish to give it a go.

38 x 69 =

Year 5 Term 2 - Column Multiplication

Step 5 — | can solve any 3 digit x 2 digit

Notes:
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53
uss
X 16
2910
uss50

7760

1

Again, there is not much new learning here.

Learners have already grasped the new skills of multiplying by a 2d number, here we just extend
both mini-stages to multiplying by a hundreds digit.

Even if it just takes a few moments it is worth showing the 3d x 2d grid that provides the under-
standing to underpin the ‘doing’ of this column method step (see ‘Basic Skills: Multiplication: Step
19).

This means we could end up with a 4d and a 5d number to add together at the end. In other words,
if we accept that the key to having correct answers for Column Methods is to a) know what to do
and b) do it carefully, then the key focus at this step is ‘b’...to do it carefully!

Year 5 Term 3 — Column Multiplication

Step 6 — | can solve any 4 digit x 1 digit

Notes:

31
8152
X 6
48912

This step just seeks to take the child’s skills a step further, and without much of a cognitive stretch.

The mechanics of moving along the columns are already in place here so the extension into 4d num-
bers should not pose any further issues other than the need to continue to focus on doing it care-
fully!
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Although we have not started to multiply by decimals yet, it is useful to represent the 4d as an
amount of money (i.e. 4582 becomes £45.82, and so 4582 x 7 can become £45.82 x 7).\
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Division age related expectations and progress drives

Type of Calculation Method

Year |Term|Step Knowledge Term m Knowledge m Knowledge
Term
3
Reception Term Term
P 1 Starts in a later term 2
Year |Term Stepl Knowledge Term|Step Knowledge Term m Knowledge
Term
3
Year 1 Te{m Starts in a later term Tezrm
Year |Term|Step Knowledge Knowledge m Knowledge
Year 2 Term
1
Year |Term|Step Knowledge Knowledge Term|Step Knowledge
T T T
Year 3 e{m Starts in a later term ezrm Starts in a later term e;m
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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 5 Term 1 — Division
Step 24 — | can use a Smile Multiplication fact to find a division fact

Remember to:
e use your Learn Its, Smile Multiplication and Fact Families to give the answer
Notes:

We now start a 4 step Progress Drive (Step 25, Step 26 and Step 27) that uses the same 4 step
sequence that we have just used twice (once for x2, 3, 4 and 5times tables, and again for x6, 7, 8 and
9 times tables).

There are 3 pieces of prior learning that, when overlapped, make this ‘new learning’ successful. The
3 essential pre-requisites are:

Instant recall of ‘Learn Its’ for tables facts from2x2to9x9
A thorough understanding of INN: Multiplication
A thorough understanding of Fact Families

If learners have these 3 pre-requisites ‘ticked off’ then the new learning of applying these 3
elements to division will be smooth and successful.

Furthermore, this step will have been covered in ‘It’s Nothing New’ (Finding Multiples: Step 3) by
now.

Giving the children questions such as 480 + 6 will soon reveal if there are any gaps, and which there
are, and how to drill down in a personalised fashion to bring all children up to speed for this step.

Example questions would be; 210 + 3, 240+ 4, 280 + 7.

Some teachers may wish to allow their children to quickly write out a INN: Multiplication table to
ensure that they meet with success independently.

Step 25 — | can use a Smile Multiplication fact to find a division fact (with remainders)

Remember to:

use your Learn Its, Smile Multiplication and Fact Families to find the highest multiple
find the remainder

Notes:

If a teacher strengthened Step 24 and, keeping with the example in the previous step, said to the
children that solving 480 + 6 is like having 480 Smarties in one big pile and then putting them in little
piles of 6 until they were all gone. In that case we could make 80 little piles of 6. This must be true
because we know if it was 48 Smarties then we could make 8 piles of 6 (which we just know as a
fact).
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So, this step allows for that idea to be nudged forward by then asking the learners what would
happen if there were 481 Smarties in the starting pile and we were making piles of 6. They should be
able to see that this time we can make 80 piles of 6 as before, but now we have 1 Smartie left over.
With 482 in the starting pile there would be 2 left over and so on.

Discussions around piles of Smarties are useful to help children visualise the process. We wish to
keep them high on understanding as well as high on ‘doing’. There is a key rule of thumb here, i.e.
keep to examples that have been previously used as we hit new concepts. In other words,‘always
nudge from where you’ve been’!

This way of thinking can be trained up by just initially just asking children for the INN: Multiplication
fact that jumps out:

ugy + 6 :
480

Which muttiple

How many were

left over? '

486 divided
by 67

Year 5 Term 2 — Division
Step 26 — | can combine a Smile Multiplication fact with a Tables Fact to solve division

Remember to:

say the Smile Multiplication fact that jumps out
think how much is left over

find how many lots that is

find how many 'lots of' there are altogether by adding
Notes:

The natural development of the Smarties discussion in Step 25 is to then ask the children what
would happen if there were 486 Smarties in the starting pile and we are making piles of 6. Hasty
children, might want to suggest that there could be 80 piles made with 6 left over. However, as we
know, if you have enough ‘remaining’ to make another pile (to the size that you have been asked)
then you don’t have a remainder at all...you just have one more pile, i.e. one more on your answer.

This takes us neatly to the stage where we now have 2, or more, facts needing to be used to arrange
the starting pile in multiples. For example. We could now ask how many piles of 6 we could make
from 492 (i.e. with 12 more beyond the 480 that we already know make 80 piles).
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The same ‘Where’s Mully?’ (Step 4) way of thinking and should be followed, with the children
looking immediately at the starting pile and picking out the highest INN: Multiplication multiple they
can see. Since we know this will definitely end in a zero it will make finding the remainder of the
starting pile easier. This way of thinking can be trained up by just initially just asking children for the
Smile Multiplication fact that jumps out:

-------------------------------------------------------------------

------------------------------------------------------------------

This can then be followed by appropriate questioning:

Which multtiple
was it?

How many were
left over?

How many more
lots is this?

So, how many

lots altogether? A 30 and 3..83!

More able children may well cope when 2 INN: Multiplication facts are needed. For example with
798 + 6 one could take away 600, as 100 lots of 6, and be left with 198. The remaining 198 would
present 180 as being another 30 lots of 6 (since 3 x 6 = 18) with 18 now remaining. This would
present 3 lots of 6, giving a total of 133.

Step 27 — | can combine a Smile Multiplication fact with a Tables Fact to solve division (with remain-
ders)

Remember to:

think of a Smile Multiplication fact
see how many more there are

add on how many lots this is too
find the remainder

Notes:

At this step children should be left with the ability to solve many 3d divided by 1d questions, brain
only!
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The use of Smile Multiplication means that large numbers can quickly be divided by a single digit
because somewhere ‘in’ that large number is a multiple of the single digit number that can easily be
found by applying INN: Multiplication to the ‘Finding Multiples’ mindset.

To make sure children can solve many more 3d number divided by 1d number questions, remainders
have to be taught on top of Step 26. This is the step where questions leading to remainders are
given, but obviously by now the children are certainly comfortable with the concept and the ‘doing’
of remainders. Again, when teaching the new skill it is useful to use familiar examples, as shown
below.

Following this journey really works... you might be amazed how many children you can get to solve
3d divided by 1d in their head! The key to success isn’t just a strong grasp of tables, it’s also the use
of INN: Multiplication and Finding Multiples.

Key Point:

Success at this step doesn’t mean the learner can solve any 3d + 1d brain only, but it does mean they
are far better equipped to decide if they can solve any particular question without needing to rely on
the support of a written method (as well as the resources of pen, paper and time!).

{500+ 6  Child sees question'S00 + &'

A A A

Child says the final
total successfully

Year 5 Term 2 — Column Division
Step 6 - | can solve any 2d + 1d and 3d + 1d with remainders

Notes:

83 r5

6 | 503

This step is where we confirm that children can find remainders in their answers too.

It is by no means a new concept as previously in CLIC we had pupils finding remainders as they
divided with objects (‘Basic Skills: Division: Step 15°).

And more recently pupils have also been finding remainders as they move along the columns, it’s
just that now they don’t move the remainder into the next column, they just record it as a
remainder in the answer.

Globe Primary School Calculation Methods and Column Methods Policy — August 2020 Page 41


https://app.bigmaths.com/framework/progress-drive/20
https://app.bigmaths.com/framework/progress-drive/22
https://app.bigmaths.com/framework/skills-step/271
https://app.bigmaths.com/framework/progress-drive/20
https://app.bigmaths.com/framework/progress-drive/%2022
https://app.bigmaths.com/framework/skills-step/260

This is a significant milestone though since children can now solve any 2d (and then 3d) divided by
1d question.

Again, if appropriate, this could also be extended to ask children to think about contexts where the
remainder is meaningful (see Step 7 here) if they are ready to grasp such a concept easily.

Year 5 Term 3 — Division

Step 28 — | can use a coin fact to find a division fact

Remember to: write out your full Coin Card to give the answer
Notes:

Now we turn our attention to dividing by 2d numbers, brain only! We might not be required to do
this, but it is very easy, very good numeracy and great fun!

To do this we must now progress up a further 3 steps (Step 29, Step 30 and Step 31) using the same
sequence of progression that we have now used 3 times over already. On the previous 3 times the
facts have come from: the 2, 3, 4 and 5 times tables, the 6, 7, 8 and 9 times tables, and INN:
Multiplication.

In the next 4 steps the facts will come from ‘Coin Multiplication’. This is an approach to
multiplication that is covered in the ‘It’s Nothing New’ section and obviously taught in the ‘It’s
Nothing New’ phase of CLIC sessions. It may well be worth reading the section on ‘Coin
Multiplication’” now if you haven’t already done so. Coin Multiplication provides high levels of
numeracy with high levels of understanding, and it leads to easy mastery of many other aspects of
maths (such as percentages and ratio).

What is meant by ‘Coin Facts’ are the 1st, 2nd, 5th, 10th, 20th, 50th, 100th and 200th multiples of a
number (the coin denominations that any decimal system uses). These can all be ascertained by an
ability to multiply by 10, double and halve. No tables knowledge is needed. This is a good thing since,
now we are looking for high multiples of 2d numbers to solve division, our tables knowledge is a lot
less useful!

As with the other 4 step sequences the first step gives children questions where they can use their
facts. This means that for each question the children write out their coin multiplication facts for the
2d number and one of them will be the answer. In other words the answers here will either be 5, 10,
20, 50, 100 or 200. The children should be told this before and, if they are already used to writing
out their coin facts from ‘It's Nothing New’ sessions, this will be a quick and easy step. If you are
teaching children that aren’t already versed in coin multiplication then spend some time on it in
isolation, and certainly away from the context of division, and then come back to it with that skill-set
in place.

With the answer pre-agreed as 5, 10, 20, 50, 100 or 200 it is amazing how quickly children can begin
to spot the answer mentally using estimation and then explain why it is true using the coin
multiplication approach.
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: %
280 - 4 =20
10 M0

Note for Steps 28 — 31
These steps link to Step 8 of the Progress Drive for Column Method Division when amounts are
divided by 2d numbers for the first time.

What is interesting is that the Column Method approach to dividing by 2d numbers still relies on us
knowing our multiples of the 2d number, and Coin Multiplication is by far the quickest and easiest
way to find high multiples of a 2d number.

In other words, many learners may well find the Coin Multiplication and ‘Where’s Mully?’ approach
to dividing by 2d numbers quicker than the so called highly-efficient Column Method.

Indeed, the challenge of finding the highest multiple of a 2d number without going past a given
target number is more akin to Sudoku or a crossword puzzle, and can have the same
satisfaction on completion!

Step 29 — | can use a coin fact to find a division fact (with remainders

Remember to:
write out your full Coin Card to give the answer
find the remainder

Notes:

Moving to providing questions that not only have coin facts as ‘straight’ answers, but also have
remainders will be another smooth step. For example, the question 286 + 14 would lead to
identifying that 280 is the 20th multiple of 14 and that there are 6 remaining.

Children will quickly start to solve these entirely mentally, especially once they have had some time
and space to jot down their full coin card over a period of weeks before they realise they don’t need

to bother!

x4

286-14=20r6

1
2
1%

( zg %% ) ré

Note for Steps 28 — 31
These steps link to Step 8 of the Progress Drive for Column Method Division when amounts are
divided by 2d numbers for the first time.
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What is interesting is that the Column Method approach to dividing by 2d numbers still relies on us
knowing our multiples of the 2d number, and Coin Multiplication is by far the quickest and easiest
way to find high multiples of a 2d number.

In other words, many learners may well find the Coin Multiplication and Finding Multiples approach
to dividing by 2d numbers quicker than the so called highly-efficient Column Method.

Indeed, the challenge of finding the highest multiple of a 2d number without going past a given
target number is more akin to Sudoku or a crossword puzzle, and can have the same satisfaction on
completion!

Step 30 — | can combine 2 or more Coin Facts to solve division

Remember to:

write out your full Coin Card for 2d number

add coin pieces until you have found the target number
find the total amount of 'lots of' used

Notes:

Understanding that we can add together multiples of a number to find a larger multiple is not new
learning here, it has already been covered thoroughly in Finding Multiples.

The key to ensuring progression here is to guide the questions very carefully so that the children
experience to begin with finding answers that are only one more than a ‘straight’ coin fact answer to
begin with (i.e. answers of 6, 11, 21, 51). They could also include answers of 40, 15, 25, 55. All of
these involve combining 2 coin facts.

Children should set out their multiples of the 2d number using their full coin card as their base and
keep adding together more coin multiples until they find the target number.

The teacher can progress this idea forward by asking questions that nudge up the challenge in terms
of how many different coin facts need to be added. The best way to make sure this happens is to
consider a potential answer before considering the question.

If the answer is 17 then that can be broken down into 3 coin parts (10, 5 and 2) and therefore makes
it less challenging than 34 which has 4 coin parts (20, 10, 2 and 2), but more challenging as an
answer of 11 which has 2 coin parts (10 and 1).

The other dimension that makes questions more difficult is the ease with which the 2d number lends
itself to transferring into coin facts. For example finding the coin facts for 42 is a good deal easier
than for 37.

The great thing about using coin facts to solve 3d divided by 2d questions is that the process should
be the epitome of ‘Finding Multiples Division’ since the child should find (but doesn’t have to) the
very highest multiple on their full coin card before recording it on the division question. This is the
ultimate of pencil and paper division since it means there is no subtraction at all (unless there is a
remainder, as in the final next step).
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Once children have got the idea of finding the very highest multiple without going past the starting
pile number, then they may wish to start using the full coin card method of recording in combination
with smile multiplication to solve 3d (or 4d) divided by 1d and therefore not need to partition the
starting number into tables fact and INN: Multiplication fact multiples.

Just to be clear then, this step does not lead to full ‘brain only’ 3d divided by 2d but it is definitely
beneficial in that it:

Allows for learners to see the understanding behind ‘long division’

Will speed up ‘long division’ by providing learners with the multiples of 2d numbers that they will
need to find anyway using Column Method Division by a 2d number

Gives individuals a choice to start using a jottings method to solve ‘long division’ that often proves
more efficient than a more formal method

Makes the learner more genuinely ‘numerate’

308 + W =22
x14
1 L]
C 2z | 28 )
5 70
10 140
20 280 )
50 700

Note for Steps 28 — 31
These steps link to Step 8 of the Progress Drive for Column Method Division when amounts are
divided by 2d numbers for the first time.

What is interesting is that the Column Method approach to dividing by 2d numbers still relies on us
knowing our multiples of the 2d number, and Coin Multiplication is by far the quickest and easiest
way to find high multiples of a 2d number.

In other words, many learners may well find the Coin Multiplication and Finding Multiples approach
to dividing by 2d numbers quicker than the so called highly-efficient Column Method.

Indeed, the challenge of finding the highest multiple of a 2d number without going past a given
target number is more akin to Sudoku or a crossword puzzle, and can have the same satisfaction on
completion!

Step 31— | can combine 2 or more Coin Facts to solve division (with remainders)

Remember to:
write out your full Coin Card for 2d number

add coin pieces until you have found the target number
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find the total amount of 'lots of' used

find the remainder

Notes:

As with the other 4 step sequences, at the final step all of the hard work (’learning’) has been done.
Generally it is the third step that is the key since that is where combinations of facts are put together
for the first time.

Once that has been mastered then the up-levelling of questions to find remainders is only a small
further challenge. The only complication at this stage is that remainders can potentially be quite big.
Although this is unlikely in a ‘test’ situation.

Being able to solve any 3d number by any 2d question posed by a random number generator means
this time children don’t just feel mastery over numbers, or even that they have mastered division
but that they have complete mastery over high-understanding pencil and paper calculation...and
that is a feeling and an achievement that will stay with them for life!

310+ M=22r2

x4

1 [ x4 310 | r
2 | 28 ) 20 | 280 | 30

5 70 2 28 | 2

10 1o 22 | 308 | r2
20 280 )

50 700

Key Point:

Success at this step doesn’t mean the learner can solve any 3d + 2d brain only, but it does mean they
can use a highly efficient jottings method, and that they are far better equipped to decide if they can
solve any particular question without needing to rely on the support of a written method (as well as
the resources of pen, paper and time!). Children might find it interesting to see for themselves if
they can now solve any 3d + 2d quicker using the Column Method or by using this method.

Note for Steps 28 — 31
These steps link to Step 8 of the Progress Drive for Column Method Division when amounts are
divided by 2d numbers for the first time.

What is interesting is that the Column Method approach to dividing by 2d numbers still relies on us
knowing our multiples of the 2d number, and Coin Multiplication is by far the quickest and easiest
way to find high multiples of a 2d number.

In other words, many learners may well find the Coin Multiplication and Finding Multiples approach
to dividing by 2d numbers quicker than the so called highly-efficient Column Method.
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Indeed, the challenge of finding the highest multiple of a 2d number without going past a given
target number is more akin to Sudoku or a crossword puzzle, and can have the same satisfaction on
completion!

Year 5 Term 3 — Column Division
Step 7 - | can solve any 4d + 1d and interpret the context of the remainder

Notes:

666 4
6 | 1000

Initially this step takes a small nudge of progression from children solving any 3d divided by 1d
guestion to solving any 4d divided by 1d question.

However, this is also the point where we don’t move on until we know the learner has firmly
grasped the concept of ‘meaningful remainders’.

Meaningful remainders are where there is a real life context to the division scenario and the
remainder can’t be discounted since it has a significance. For example, we might have 29 people
sleeping in 6 birth tents and whilst the division answer is 4 (i.e. 4 tents) the other 5 people still need
a tent, and so 6 tents would be needed altogether.

Even if the context means the remainder is not significant (e.g. If there were 16 sweets being shared
between 5 people) then the child still needs to have grasped the concept of meaningful remainders
in order to know this.

The ‘meaningful remainders’ concept is not suddenly sprung on children at this step, indeed it can
be modelled, with probing questions, all the way through the journey, including right back when
children first came across remainders with objects (‘Basic Skills: Division: Step 15’) and even before
that as they learn through play in the very early years, for example by placing 13 eggs into half dozen
egg boxes shows that an extra box is needed, albeit just for one egg.
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