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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.

Policy Impact:
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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.

Addition age related expectations and progress drives
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| T‘Ee of Calculation Method |

Year

Term

Step Knowledge

Term

Reception Telrm Starts in a later term Te2rm
Year |Term|Step]| Knowledge Term
Term Term
Year 1 1 Starts in a later term 2
Year |Term|Step Knowledge Knowledge [ |step] Knowledge
Term Term
Year 2 1 >
Year [Term Knowledge Knowledge Term
Year 3 Term
1
Year |Term|step Knowledge Term Knowledge Term Knowledge
Year 4 Telr m Starts in a later term Te2rm
Year |Term|Step Knowledge Term Knowledge Term|Step Knowledge
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Year 5

Term

1
Term Term
Year 6 1 5

Addition journey
complete

Addition journey
complete

Year 2 Term 1 — Addition
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Step 13 - | can add 1 to a 2 digit number

Remember to:

e find the number

e say which number comes next when you count (or, add one to the units digit)

Notes:

This would be taught alongside ‘just counting’ to 100 and the skill of ‘counting on’. So long as a child

can count to 100 they can add one to any 2d number by counting on one.

This step should develop to become purely mental using the FAB progression.

T[2]3]4]5]e]7]8]9]10
11219 4181617 18] 19 20
212223 |24 25 26 | 27| 20 |8 30
31 (9233 34|35 36 37|38 29| 40
AL 4243 4445 46 47|48 49 50
s152) 83 5455 56 87|50 59|60
o1 [62]63 ] 64| 65|66 67|68 |69 70
70|72 73|74 |78 | 76| 77| 78| 79 | 00
o102 03 04 05 |06 07|00 09 90
91929394 95 |96 97|98 |99 100

Understands

Can count addition
to 100

Step 14 - | can add 10 to a 2 digit tens number

Remember to:

e find the number

e add one to the tens digit

Notes:

At first, even if they only do it once, the children should count along 10 squares so they can feel the
line length being 10.The children will soon realise that they can just go down one number to add on
10 and that this saves them counting along ten units (i.e. to add on 10 on a 100 square you just find
the number beneath the starting number).

The further shortcut to ‘going down one number’ is just to increase the tens digit by one. This does

not necessitate the 100 square at all but it is useful to have felt and seen it first.

The link should also be made to the It’s Nothing New idea that, for example, 6 things and 1 thing is 7

things so 6 tens and 1 ten must be 7 tens.
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Step 15 - | can add 10 to any 2 digit number
Remember to:

e find the number
e add one to the tens digit

Notes:

This step is identical to step 14 except this time any 2d number is chosen as the starting number ra-
ther than just a multiple of 10.

The same teaching sequence holds true for this step except the point needs to be made that the
units digit does not change no matter which one it is when you start.

Year 2 Term 2 — Addition

Step 16 - | can add a 1 digit number to a 2 digit tens number
Remember to:

e say the tens number
e say the tens number with the units digit added on

Notes:

This would be taught alongside ‘just counting’ to 100 and the skill of ‘counting on’. So long as a child
can count to 100 they can add one to any 2d number by counting on one.

This step should develop to become purely mental using the FAB progression.

Step 17 - | can solve 2 digit + 1 digit
Remember to:

e find the 2d number
e count on the amount to be added
e write down where you have landed

Notes:

The ‘Remember to...” statements written out here are for the full written method (F in FAB).
All children will be able to easily succeed since they have all of the composite skills.

Progressing this to a more mental stage requires the use of the following ‘Remember to...’
statements:
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e partition the 2d number
e add the two units numbers together
e add the units total to the tens number (i.e. carry out the previous step — Step 16)

This is a crucial moment that needs to be assessed very carefully. Later on, at Step 20, we
will be asking children to add any 2d and 1d number together. The tendency for children that
aren’t properly numerate at that point is to place the larger number in their head and to count
on.

However it is here where that situation is avoided, since it is here that we ‘train the brain’ to
partition the 2d number in a split second so that the 1d add 1d Learn It fact ‘jumps out’ in the
child’s mind and then simply gets recombined to the 2d multiple of 10. We know this will
happen here since the Learn It should be so well known that it requires no thinking time to
see it.

When ‘training the brain’ it is useful for children to see a 2d add 1d question and initially be
challenged just to tell us the units part of the answer.

o

Step 18 - | can add a 2 digit tens number to another one
Remember to:

e use your 'Learn Its' to find how many tens altogether
e turn your tens total back into a number (6 tens = 60)
Notes:

If this step were to start with a fully expanded method (F in FAB) it would involve finding the larger 2
digit multiple of 10 and going down the same number of rows on the 100 square as there are tens to
add on.

However, this is a key moment in the child’s conceptual development since they should be able to
shift their thinking to using their ‘Learn Its’ facts to say, ‘2 tens and 6 tens are 8 tens because 2 and 6
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make 8'. In other words they apply ‘Swapping the Units’. This skill should be learnt in ‘It’s Nothing
New’ before it is reached on this addition Progress Drive.

As soon as this concept has been learnt then ‘It’s Nothing New’ for the children to be able to add
multiples of 100 that don’t involve ‘crossing 10’, such as 200 + 600.

S ided
facts ftotal
i,

i
{Countingtto’: ., Principle |
o

-

Step 19 - | can solve any 1 digit + 1 digit number in my head
Remember to:

e put the largest number in your head
e put up the number of fingers to be added on

e count on one for each finger

Notes:

The word any is used for all steps involving crossing 10 to show that once this skill is mastered then
the child’s success is not restricted by the size of numbers being added as it is for steps where adding
to 10 is the ceiling skill.

This is the first step with the need to quickly add 2 numbers that give an answer beyond 10. Itis a
key skill that all children need to master, and then use. We have already added 2 single digit num-
bers on a number line at Step 9. At this step we assess that the learner does not need a number line
but can find the answer mentally and quickly.

As soon as possible children need to learn all 1d add 1d number facts as ‘Learn Its’, but it maybe that
they get to this step of the addition Progress Drive without the recall of those secure, in which case
they need a strategy. So we may have a situation where the child does not have instant recall but
needs to add the numbers mentally. It should be made explicit to the learners that the ‘answer’ to a
any 1d add any 1d’ question can total no more than 18. It would be a mistake to assume children can
see this for themselves.

There are two main ways for children to be taught to solve 1d + 1d addition that crosses 10:

1. One way is to return to counting as shown in the ‘remember to..." statements here

2. the other one is to partition the number being added to make a total of 10 then add on
the rest (e.g. 8 + 5 = ... 8 needs 2 more to make 10, and so 2 is taken from the 5.... this
leaves 3 more to add on, giving a total of 13 altogether). Of course one would need to
check the learner had the appropriate number bonds already secure before expecting
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them to use them in a new context.

In summary then:

F - the full written version - on a number line as shown in Step 9.
A - the abridged written version - counting on using fingers as described above.

B - the brain only, mental, version - partitioning the number as described above, or just having
‘learnt it’ as a fact.

Before moving on it is worth showing the children that they now have everything they need to add
three 1d numbers more quickly then when they last did this at Step 12. When adding three 1d num-
bers they would initially drop one of them and just add two of them and find the total (using the
skills from this step). Then they would add on the extra 1d number using the skills gained from Step
12.

Year 2 Term 3 — Addition

Step 20 - | can solve any 2digit + 1digit
Remember to:

e partition the 2d number
e add the units
e add the units answer on to the multiple of ten

Notes:

This step is a significant and crucial one since it marks the culmination of all addition learning thus
far. Beware of those children that want to revert to placing the larger number in their head and
‘counting on’. If we spent enough time at Step 17, and the children know their 1d + 1d Learn lts,
then there should be no need to solve this by counting. The skills here also provides a significant
platform for progressing through the next stages of addition, which further use of mere ‘counting
on’ does not.

The FAB stages should be followed very thoroughly here.

F - The full written method involves partitioning the 2d number and seeing the Learn Its answer from
the 1d + 1d part of the question ‘jump out’ (see step 17 earlier on). This is then recombined with the
2d multiple of 10 left from the 2d number.

/
NP

e To do this some children might need the mini-step of adding the ten of a units answer onto
the multiple of 10 before adding the unit part. It is worth pointing out to the children that
since the units answer can’t be bigger than 18 (because it arises from 1d add 1d) then there
can only ever be a 10 that needs to be added onto the 2d multiple of ten.
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e A-Inthe abridged writing stage the children should begin by only jotting down onto Brain
Scanners the two numbers that they would be left with after partitioning and adding the two
units digits. (e.g. in the case of 68 + 9, 60 and 17)

This then progresses to jotting down these two numbers and the total, once they are added. This is
an important step since it allows the teacher to drill down specifically on any errors that are arising,
either in the final total or in the numbers being added to find that total.

e The next step is to expect children to hold the 2d multiple of 10 in their head... just park it up
and don’t let it drive off!

e B - Finally, we can expect children to hold both of these two numbers in their head, and re-
combine them in their head, and just write down the total. Now, we have pure brain only 2d
+ 1d maths... FAB!

e Avery small progression beyond any 2d add 1d is to be able to add 3d and 1d. This obviously
is the same process as above except with a hundreds digit in front of the 2d number. So,
now we can think of 568 + 9 as becoming 500 + (68 + 9), knowing the learner can definitely
solve the 2d + 1d part form the skills they have gained in this step.The same FAB journey
from full written method to brain only would again take place. Since we are generally still
operating with 2d numbers, teachers may wish to leave this skill and introduce it at Step
26 where a reminder is already incorporated in the text.

Step 21 - | can add any 2digit tens number to another one
Remember to:

e use your Learn Its to find how many tens altogether

e turn your tens total back into a number (17 tens = 170
Notes:

This is identical to step 18 of adding 2d multiples of ten, except this time the totals do cross the bar-
rier of 100.

Crossing 10 with 1d add 1d numbers has already been experienced though, and this means that this
new challenge is just a combination of two previously learnt skills.
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Step 22 - | can add a 2digit tens number to a 2digit number
Remember to:

e partition the 2d number
e add the tens together
e add on the units

Notes:

Here we are back to adding multiples of 10 with no crossing 10 (Step 18), except now one of then is
a 2d number before it is partitioned.

We already know the children can partition at this stage so the partitioning of the 2d number will be
easy.

|-
facts

Prttnning .\
2 mumears -
. recoe

e F - the full written version - at first children should ‘do and feel’ the partitioning in full and
see the resultant ‘2d multiple of 10 add 2d multiple of 10’ question (e.g. 20 + 40). This can
then lead to writing down the two ‘part-answers’, and then adding the two parts also.

22
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e A -the abridged written version starts with just jotting out the two numbers to be added to
get the total - and then with the total

e B -the brain only, mental, version - this step even keeps the 2 previously jotted numbers
only in the mind. Despite having started with the techniques of partitioning, children will
quickly feel like they are not partitioning but rather just ‘topping up’ the tens digit with the
extra amount of tens to be added. This is a good thing!

Step 23 - | can add a 2digit tens number to a 2digit number
Remember to:

e partition the 2digit number

e add the tens together
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e add on the units
Notes:

This step follows exactly the same line of FAB progression as step 22. There is only a tiny step up-
wards in terms of further challenge since now the tens that are added together means that the an-
swer crosses 100.

Step 24 - | can add a 2 digit number to a 2 digit number
Remember to:

e partition the numbers

e write out the 2 new questions

e add the units

e add the tens

e add the units answer to the tens answer

Notes:

This is the pre-cursor to the next major milestone of being able to add any two 2d numbers together
(step 25).

However this is the ‘dry-run’ as there is no need for the children to cross 10 for either the units or
the digits.

Learners should see the entire 5 step process so they can fully grasp the 5 ‘Remember to..." steps.
The concept of turning one question we can’t do into two that we can, is an important principle to
emphasise to learners.

Some children might quickly realise for themselves (and it would be worthwhile pointing it out to
them if they don’t) that they can just ‘tot’ - e.g. here, 4 + 5 =9 - the tens digits and then the units
digits -

so long as the teacher is sure the child has the place value understanding to license this shortcut and
that they know it only works because no crossing 10 is required. This step mustn’t be arrived at too
quickly though since the children should be using this step to become familiar with this crucial pro-
cess.

F - the full written version - the partitioning and the 2 ‘new’ questions are written out

e A -the abridged written version - here the separate totalling of the tens and the units is
completed entirely mentally but their totals are recorded to aid the final addition. Initially
with just the two sub-totals, and then with the 2 sub-totals and the answer, and then with
the one of the sub totals and the final total (i.e. one of the sub totals is held in the brain) and
finally just the answer.
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e B - the brain only, mental, version - just the final total is recorded.

Year 2 Term 3 — Column Addition
Step 1 - Isolve a 2 digit + 2 digit

Notes:

36
+ U2

78
This is the step where children are first introduced to a Column Method.

Children should be taught this step after ‘Basic Skills Addition: Step 24 which provides the
understanding to underpin the Column Method.

Confirming that the foundations of understanding are in place at this point is crucial, as all
future column addition steps can be more quickly understood without the need to unpick
them in great detail.

Note that here children are not ‘crossing 10’ with the total of each column, hence they are
solving a 2d + 2d question but not any 2d + 2d question.

Subtraction age related expectations and progress drives

Type of Calculation Method

Year |Term|Step Knowledge Term|Step Knowledge Term|Step Knowledge
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. |Term . Term
Reception Starts in a later term

Year |Term StepI Knowledge Term m Knowledge m Knowledge

Term
Term 2

Year 1 .
1 Starts in a later term

Year |Term|Step Knowledge m Knowledge Step Knowledge

Year 2 Term
1
Year |Term|Step Knowledge Term|Step Knowledge Term m Knowledge
Year 3 Term Term Term

3

Year |Term m Knowledge Term|Step Knowledge Term m Knowledge

Year 4 Te{m Tezrm Starts in a later term Te;‘m
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Knowledge Knowledge Term m Knowledge

Year |Term

Year 5 Term
Year |Term|Step Knowledge Knowledge Knowledge
Year 6 Term Subtraction journey Subtraction journey
complete complete
Term Term
2 3

Year 2 Term 1 - Subtraction

Step 13 — | can take 10 from a multiple of 10
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Remember to:

e find the starting number
e count back 10
e see where you have landed

Notes:

The key shift here is that the resource to support the subtraction moves from a number line to 20 to
a 100 square. The children will have already been introduced to the 100 square before now in the
other areas of CLIC. Indeed they may well have covered this concept through questioning such as
‘What’s 10 less than....?’

It’s important to follow the 3 stage model for FAB so the children can still ‘see’ the counting back of
one at a time, and make the realisation for themselves, that they will just end up at the number
above the starting number since the rows of numbers are clearly organised in 10s (this is obviously
due to the fact our place value system is based on 10, itself due to the fact we have 10 fingers).

The ‘Remember to..." statements for this step are presented here, but these will change slightly as
the FAB model is progressed. For example, by the last mini-step (B) the children will just be ‘remem-
bering to..” reduce the tens digit by 1. This allows them to show this easily on a chunk of number line
as shown in the Brain Scanner diagram below.

The A stage of FAB would mean that the learner is just going to the number above the starting num-
ber. This shortcutting of full meticulous counting back is worth highlighting as a concept in itself
since giving the children the idea of ‘shortcutting’ is what will eventually lead them to find their own
‘shortcuts’.

Allowing the children to go straight to the A stage without at least once counting backwards 10 is
risky. They may well be able to complete the ‘doing’ of "going up a number", but if they haven’t ex-
perienced counting back 10 to land at the number one above, then their ‘doing’ might not be accom-
panied by ‘understanding’.

The full mental stage entails the 100 square being put off to one side while the child takes 10 away
by visualising which number will be above the starting number. This skill necessitates a degree of
comfort with the first 10 multiples of 10, but again this will have already been acquired by this stage
through other areas of CLIC.

The child leaves this step once they are able to tell the teacher 10 less than any multiple of 10, and
to explain that they know the answer because of their ‘Learn Its’ (e.g. "l know 80 - 10 = 70, because |
know 8 tens - 1 ten = 7 tens, and | know that because | know 8 - 1 = 7... and, that | just know... as a
fact!")
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Step 14 — | can take 10 from a 2d number

Remember to:

e find the starting number
e count back 10
e see where you have landed

Notes:

Clearly, this is a slight progression from step 13. So long as the child was fully competent with the
last step and they are comfortable just counting forwards and backwards to 100 then this will be yet
another smooth move.
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Now though, the starting number could be any 2d number. All of step 13's practices and mini-pro-
gressions apply here also.

Many children will still benefit from the 5 minutes or so that it will take to start again at literally
counting back 10 before going through the same process of shortcutting this through the FAB model.

Soon though, all children will be able to ‘knock one off the tens digit’, keeping the units digit the
same, and explain why they are doing so.

This is an important place for the learners to be before progressing to the next stage since they are
about to subtract multiples of 10 and put off to one side the process of counting back one number at
a time (they return to it in the following step).

43-10=

1123 4|5 6|78 910
IPP12 01314151617 18 19|20
2112223 24|25 26|27 28 29 30
31132433 34|35/36|37|38|39|40
41 142 43 44 |45 46 |47 48 49|50
51 5253 54 55 56 57 58 59 60
61 | 6263 64|65 66|67 68 69 70
717273 7475 76|77 78 79 80
8| 82|83 84|85 86|87 88 89|90
91 92|93 94|95 96|97 98 99| 100

Step 15 — | can take a multiple of 10 from a multiple of 10

Remember to:

e find the starting number
e count back 10
e see where you have landed

Notes:

This is a classic ‘It’s Nothing New’ step and it will have been covered in earlier CLIC sessions. When it
is approached here it is not only a useful re-visit but also a ‘formalising’ of it as a calculation strategy.
When it was covered earlier it might have been a totally oral exercise (with Big Thought Boards), but
now it may well be 10 questions to be written out as full number sentences in pupils’ maths books.

Some children may well benefit from some time on the 100 square showing that they are moving,
for example, up 3 rows when they subtract 30 (F). However there should be no need to count back
one at a time since if no techniques for shortcutting of counting have been put in place then the
child shouldn’t be on this step!

The main job of the teacher here is to turn the child’s thinking so they can access use of their 1d sub-
tract 1d Learn Its. To do this, one has to insist that the children see the two numbers as amounts of
10s. So, ‘80 - 30 =’ becomes ‘8 tens - 3 tens =". If some children don’t have instant recall of ‘Learn
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Its’ to support this process then they should just be given them on a support card to ensure the fo-
cus is entirely on the calculation process, and not sidetracked by lack of recall.

Similarly one would expect the children to explain that they know 80 - 50 = 30 because they know 8 -
5 = 3 and that they know that as a fact.

A separate development of the same idea would be to ask the children to translate their thinking
into subtracting multiples of 100. If 8 tens - 5 tens = 3 tens and so on, then it must be true that 8
hundreds - 5 hundreds = 3 hundreds.

d-wd
Learn its

Pim
principle

-"'t

Year 2 Term 2 - Subtraction
Step 16 — | can take a 1d number from a multiple of 10

Remember to:

e find the starting number
e count back the right amount

e see where you have landed

Notes:

Having just subtracted a multiple of 10 from a multiple of 10, it follows nicely to keep subtracting
from a multiple of 10, this time taking away a single digit number. This in turn allows us to focus on
subtracting a single digit in progressively more challenging contexts, culminating in 3d take 1d
(which happens at Step 19).

The FAB progression takes children from counting backwards carefully on a 100 square (F), to look-
ing at the 100 square to count back mentally and/or drawing out a chunk of number line to count
backwards on (A), and then to finally solve without the 100 square (B).

At this final mental point the children will actually be moving from counting backwards in their
minds to using their jigsaw numbers to the next multiple of 10. So, although it is perfectly acceptable
for a child to solve 80 - 6 by counting backwards in their heads, it is clearly inefficient and the units
digit 4 should be jumping out in the child’s mind before the counting back has been completed.

By this stage one would expect a child to have instant recall of their jigsaw numbers. The teacher’s
task therefore is to verbally and explicitly make the link between the calculation process and the jig-
saw numbers. Taking the children through the F and A stages described above first will soon make
learners realise that their knowledge of jigsaw numbers to 10 are being cashed in on. Again, if some
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children have not acquired that instant recall of INN: Number Bonds to 10 to 10, for whatever rea-
son, then allowing them a resource card which they can immediately use for reference will allow
progress to continue.

Step 17 — | can solve 2idigt — 1 digit

Remember to:

e find the starting number
e count back the right amount

e see where you have landed

Notes:

This step actually picks up on the earlier step of taking a 1d number from a number to 20. This time
though we visit it with more subtraction experience under our belt and so we can cope with higher
2d numbers more easily.

To begin with this happens where no crossing of 10 is necessary - as opposed to step 18 of taking
any 1d number. Although the FAB model can be followed meticulously to ensure no micro-step of
progression is left out, this step will, for most children, develop to a use of their ‘Learn Its’.

Indeed at this stage it should develop to this, and if children do not have the ‘Learn Its’ recall neces-
sary to solve without support then they should have a resource card to give them the ‘Learn Its’.
Clearly a child that is constantly in need of resource cards for Learn Its in order for them to progress
with their subtraction is off track with their instant recall. A programme of intense hard-wiring
should take place to ensure they return to the correct place on the Learn It schedule.

This step will already have been addressed as an ‘It’s Nothing New’ activity since to learn5-3=2is
one thing, so to learn 35 - 2 = 32 is really ‘nothing new’ (so long as children are already comfortable
counting to 100).

Although technically this involves a ‘split second’ partitioning of the 2d number in our minds (i.e. we
quickly move the 30 away to solve the 5 - 2) it is not worth formalising this with the children as a ‘re-
member to...” statement. Rather, they should just ‘see’ that they can ‘shortcut’ the counting back
and to do so using facts is...well, nothing new!

Step 18 — | can solve any 2d digit- 1digit

Remember to:

e find the starting number
e count back the right amount

e see where you have landed

Notes:
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Progressing towards being able to subtract any 1d number from and 2d number means that the 10s
must now be crossed.

It is good practice to show the children that we can no longer simply reduce the units digit, as in the
last step, since the number being taken away is larger than the units digit of the 2d number.

F - the full written version - Children will benefit from seeing how (and doing) counting back on a 100
square takes us up to a new row and a new tens digit (1 less than the tens digit we started with).

A - the abridged written version - Then we move to visualising the counting back but with the 100
square still in front of the child. This step should also include the child drawing out their own chunk
of number line to count backwards on as a jotting

B - the brain only, mental, version - Finally, the child should be able to count back in their head (us-
ing their fingers, if needs be, to ensure they count back the correct amount).

Again, as with the earlier step (that involved subtracting a single digit number from a number to 20),
the partitioning of the single digit number into two parts (the units digit of the 2d number and its
bonding partner) is worth considering as an explanation to offer some children.

However, it is a thought process in advance of this step and so children should not have to think in
those terms in order to move on. Solving through counting back one at a time is quite acceptable
here. If children are developing overall numeracy then they will develop this method of speeding
things up for themselves when they are ready. To try and teach this partitioning process for sub-
tracting a single digit number to a child that’s not cognitively ready for it will be quite a test for even
the most believing teacher!

A small micro-step of progress would then be to spend some time just flashing a range of 2d take
away 1d questions at the learners and check that they can say which ones can be solved immedi-
ately by reducing the units digit and which ones need to cross the 10s fence (without actually solving
the questions). This then leaves the children with the skill of identifying which question invites which
methodology for answering, which is dictated by the numbers. This is not only a good skill for 2d
subtract 1d but it also teaches the key principle of having a numeracy tool box to call upon depend-
ing on the numbers and the context.

Step 19 — | can solve any 3digit - 1digit
Remember to:

e find the starting number
e count back the right amount
e see where you have landed

Notes:

This step is only a small progression from step 18, so long as the children are comfortable with
counting up to 1000 and are familiar with all of the numbers from 1 to 1000. However, some chil-
dren may not be so familiar with 3d numbers, and/or some teachers may wish to keep subtraction
just within the parameters of 2d numbers until we have passed Step 27 (subtracting any 2d from any
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2d number). In these cases this step can be missed out and returned to as part of Step 29 (a re-
minder to return to 3d - 1d is provided in the notes at that step).

In fact, if the hundreds digit is ‘parked up’ and the number is looked at as a 2d number then it is
identical to the previous step.

Hence, all of the comments from step 18 apply - even the task of identifying which 3d take 1d ques-
tions can just be quickly reduced (due to 1d take 1d ‘Learn Its’) and which ones need more thought-
ful counting back.

Again the FAB model is followed and the children pass through the activity of drawing out the rele-
vant chunk of number line to count back carefully. This transforms the whole process into a counting
activity. Obviously if this has been taught in the ‘Counting’ phase of CLIC at an earlier point, then it
will just be a smooth revisit.

Care needs to be taken where 100s are crossed (e.g. 403 - 8) but again, if this has been covered in a
counting backwards activity in ‘Counting’ sessions then it won’t be new.

It is also the last step where children literally take away by counting or ‘going’ backwards. It is worth
noting to the children that when they return to subtraction they will be going forwards to find the
difference. This will provide an advanced organiser in their minds that they will cash in on when they
do start subtracting by going forwards.

It is also worth pointing out that they will still get questions like the ones they’ve been solving and
that they will still need to consider solving them by going backwards.

Stop going backwards and start going forwards!

This is a highly significant location in the Progression Drive for subtraction since this is the moment
when children start to ‘find the gap’. The reasons for having an agreed point where a mindset shift is
made from going backwards to going forwards were discussed earlier.

Some general points about ‘finding the gap’ between two numbers are: Children could still count to
find the gap, but if we can find ways to shortcut the counting then we won’t have to count one at a
time and so we can find the gap much quicker and easier.

It is worth showing children why ‘find the gap’ works, e.g. by showing them that
101 - 99 could be solved by counting back, or literally taking away, 99, but that just leaves the gap
between the numbers as the ones left over anyway!

In Big Maths the overall gap is always found by finding 2 smaller gaps, or jumps, and then adding
them together. What doesn’t happen is that there are several jumps forward along a number line
and then all of those jumps are then added.

The first jump is always from the smallest number in the subtraction to the next round number (e.g.
100, a multiple of 100, or in the case of money a pound). The foundation for this step is Jigsaw Num-
bers.

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


https://app.bigmaths.com/framework/skills-step/218
https://app.bigmaths.com/framework/skills-step/207
https://app.bigmaths.com/framework/progress-drive/11
https://app.bigmaths.com/framework/subject-section/1
https://app.bigmaths.com/framework/subject-section/1

The second step is always from that round number to the target number. The foundations for that
skill are inbuilt into the Progress Drive planning steps that follow.

The steps in the subtraction Progress Drive that now follow are designed to provide incremental
structure to all these skills for ‘shortcutting’ jumping forwards.

Since the children could, in a test situation, or at any point in their future lives, still need to solve a
subtraction where it makes sense to think about going backwards, then it is important to share the
clarity with them. i.e. to explain that they will still get some questions where they will pull on their
skills of going backwards. Intermittent revisit sessions should be used to support this message and
ensure ‘going backwards’ skills are not lost.

Year 2 Term 3 - Subtraction

Step 20 — | can spot the next multiple of 10

Remember to:

e find the 2digit number

e ook along the row

e see which multiple of 10 is at the end
Notes:

his very first step of going forwards is a very gentle one! The children are given a 2d number and
have to say which multiple of 10 comes after it. This is actually just a counting exercise and so should
be met with 100% success for children operating at this level.

Despite the fact that all children should at this stage be able to just say which number the next mul-
tiple of 10 s, it is well worth spending some time showing them the 100 square and letting them vis-
ualise and internalise the movement forwards. This should also be presented on a chunk of number
line that is just quickly jotted out.

Obviously the ‘shortcutting’ tip to the children is to add one to the tens digit, lose the units digit (for
a zero), and that will be the next multiple of 10. However, as always, the high ‘doing’ should be
joined up with high understanding. The ‘doing’ should never be allowed to hide insufficient under-
standing.

What is the next multiple of 10
after 737

123 4 5 6 78 910
IE 12013 14 15/16/17|18|19 20
2022|2324 25 26|27 28 2930
313233 34 35 36|37 38 39|40
41 42|43 44 45 46 47 48| 49 50
51 52|53 54 55 56|57 58 59|60
61 62|63 64 65 66 &7 68 69 70
7172|7374 75 76| 77| 78| 79 |80
81 82|83 84|85 86 87(88 89|90
91 /92|93 94 95 96 97 98 99 100
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Step 21 — | can count to the next multiple of 10
Remember to:

find the 2d number
count along the row 1 number at a time
say what the total gap was

Notes:

This is the only step in the ‘going forwards’ model where the children do actually count. This makes
it conceptually significant because one of the main thrusts for Big Maths calculation is for the chil-
dren to see how they can shortcut counting. For the children to see, feel and do the shortcutting of
counting they need to appreciate the long winded counting version where possible.

Children will not want to spend too long on this step since there is a strong probability that they will
be able to just say what the gap to the next multiple of 10 is already ( ). The focus for the
teacher therefore is to check that all children can see ‘the gap’ and know that they can just count
‘the gap’, and that all children have a feeling of moving forwards.

Many children will also like the structure of ‘ticking off’ their progress. So if these 3 steps (of which
this is the middle one) are presented as a 3 step Progress Drive with ‘proof questions’ for each step
then the children can make the link as to how each step follows on from the next, and this will
deepen their understanding rather than just leaving them with a ‘doing” methodology. For the chil-
dren to really have deep understanding we should empower them to be able to teach it themselves!

Count the gap to the next
multiple of 10 after 73.
123 4|56 7|8 910
10 12[13]14 15 16 17|18 19|20
2112223 |24 25 26 27|28 29 30
3113233|34 35 36 37|38 39 40
4142|4344 45|46 47 48 49|50
5152 |53|54 55 56 57|58 59 60
61 62/63|64 65 66 67|68 6970
7172 7374 75 76|77 78 79 80
81 82|83 84 85|86 87 88 8990
9192 93 94|95 96 97|98 99 00

7

CY Y Y N XY Y'Y
73

Step 22 - | know the gap to the next multiple of 10

Globe Primary School Calculation Methods and Column Methods Policy — August 2020 Page 26


https://app.bigmaths.com/framework/skills-step/211

Remember to:

e look at the units digit
e use your Jigsaw Numbers to 10 to say what the gap must be
Notes:

This step builds on the concept that the children have of finding the gap to the next multiple of 10,
but now, at last(!), it allows them to marry up this notion with their knowledge of Jigsaw Numbers to
10 (complements to 10).

Hence, at this point the children should just be saying what the gap must be. They are using their
‘Learn Its’ to shortcut counting and they are conscious of that shortcutting process.

It is also worthwhile to explicitly explain to the children that when they were learning their Jigsaw
Numbers to 10 in Early Years, it wasn’t so they could just solve questions involving numbers to 10 it
was so they could do this ‘really advanced maths’! For the children to begin to see that learning facts
is not an end in itself is very important if we are to create conscious learners who can see their own
learning journey.

There is no need to use the 100 square at this stage, or at any of the following stages of subtraction,
other than to theatrically mark it’s passing as a tool for supporting subtraction.

However, it is important to ask children to set out a few questions on a number line where they just
write in the gap which they ‘just know’.

73— (20

This might seem slightly unnecessary to them but it is important that they can record what they are
actually thinking/seeing/saying so that they can develop their visualisation in preparation for more
challenging mental maths later on. Although all of the way through subtraction (and indeed all of
calculation) it is important to present and re-present the number sentences the children are produc-
ing as ‘missing number’ sentences, it is particularly important here.

20-[ |=73
[J-7=73
73 3 links

to7
- ®
Step 23 - | know the 1d gap from a multiple of 10

Remember to:
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e check the tens digits are both the same

e use the units digits to see the gap

Notes:

Again, another straightforward step but an important isolated skill to check that all children have ac-
quired in preparation for the juggling of skills and development of skills to follow in the remaining
steps.

Here, the children have to say what the 1 digit gap is from a multiple of 10. This is again a counting
and partitioning exercise since 84, for example, is clearly 4 more than 80...that is why it’s called 84!

In a similar fashion to the last step it is important to ask the children to set out their thinking on a
number line, so that they can see and feel the gap and the forward movement.

Again, presenting this concept as a missing number question is a good idea that deepens under-
standing before moving on.

Step 24 — | know the total gap across a multiple of 10

Remember to:

e find the gap to the multiple of 10
e find the gap from the multiple of 10
e add the gaps carefully

Notes:

The children have all of the pre-requisite skills necessary for this subtraction (including the addition
at the end). This is 2d take away 2d subtraction, except the 2 numbers at this step are immediately
either side of a multiple of 10. The following list is a progression of teaching points and micro-steps
for teaching.

Using the ‘Brain Scanners’ will keep a high check (ongoing assessment) on every child to ensure that
no one is lost off. It provides a process that takes children to a position where they can not only
complete these subtractions using a full written method on a number line in their books, but also
into the full FAB progression of mental maths. Each step is written as an ‘l can...” statement linked to
the following diagrams:

| can swap the two numbers in the question round to show the gap on a number line.

84-77=

77 sy

| can show which multiple of 10 | will use to create my 2 jumps.
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84.-77=

77 30 8u
| can jump to the multiple of 10.
84.73=
/3\1
77 80 8y
| can jump from the multiple of 10.
84-77=
/%
77 80 84
| can add the 2 jumps together.
84-77=7
fs\ifq‘\.
77 80 8u
| can find the 2 jumps in my head.
84.-77=
3 Y
| can add the 2 jumps in my head.
84-77=
3 u
7

| can find and add the 2 jumps, all in my head.
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Step 25 — | can take a multiple of 10 from any 2d number
Remember to:

e set out the gap on a number line
e find the tens digit of the gap by comparing the two 10s digits

e check the units digit hasn't changed

Notes:

This next step is a means to an end. It is progression from step 24 since it requires a bigger jump for-
wards from a multiple of 10 other than just 1 digit. However, it is actually part of a careful step by
step preparation for the critical step of subtracting any 2d number from any 2d number.

In order to do that then we have to be able to jump from any multiple of 10 to any 2d number and it
is that new skill that is taught in isolation here.

The children may remember taking a multiple of 10 from a multiple of 10 at Step 15, and so should
be able here to quickly reduce the tens digit on the 2d number.

This is good because it means the children will be quickly able to complete this step with ease and
do so totally mentally. In this example of 46 - 20, the shortcut thinking says ‘reduce’ the 4 in 46 by 2
to give 26.

However, it is important that the children see at first that they are going forwards and can visualise,
record and explain this way of thinking. In this way the FAB progression is made yet again.

All children should be able to jump forward from the starting number of the gap to the target num-
ber of the gap in one leap. If a child starts trying to make several jumps along the number line (such
as 10 at a time) - which is very unlikely if the subtraction Progress Drive has been followed all the
way from the beginning - then the teacher should intervene and go back to earlier steps and then
return to this task.

Ue-20=
26
20 ue

Step 26 — | can find the 2 gaps in a 2digit - 2digit question

Remember to:
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e show the gap on a number line

e write in the next multiple of 10

e jump to the next multiple of 10 using your Jigsaw Numbers
e jump from the multiple of 10 to the target number

Notes:

This step is also a very obvious means to an end. It is such a critical step however that it has
to be given a focus all of its own. We are heading towards giving all children the ability to
subtract any 2d number from any 2d number, and to do so mentally. In Big Maths this is
solved by going forwards since by finding the 2 gaps from either side of a multiple of 10 (i.e.
the next multiple of 10 after the lower 2d number), provides a structure that is high on do-
ing and understanding in both written and mental methods. Furthermore it links previous
steps and future steps (e.g. solving 3d subtract 2d, brain only, follows the same 2 jump
model... as do all of the other following steps after that).

Consequently, this step is a crucial building block for all that is to come. Having said that
though, it is not a difficult step at all...it is just important, and therefore is in need of isolated
teaching and learning before it is placed into a wider calculation context.

F - We know the children can:

write out the gap on a number line

identify the next multiple of 10 from the starting 2d number

jump to that ‘stopover point’ using their jigsaw numbers to 10

jump from the multiple of 10 to the target number.

Therefore the only ‘new’ learning here is to juggle those composite skills simultaneously.

B - Since the children will soon be subtracting 2d numbers mentally they should now be able
to just say out loud,

ue-17=
3 26

20

or write the 2 jumps on their ‘brain scanners’ if the teacher is assessing a group.
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They will only proceed to adding them together in the next step.

Ue-17=

3 26

Step 27 — | can solve any 2digit - 2digit

Remember to:

show the gap on a number line
e write in the next multiple of 10
e jump to the next multiple of 10 using your Jigsaw Numbers to 10
e jump from the multiple of 10 to the target number
e addthe 2 jumps
Notes:

So with the children already well practised with finding the 2 jumps either side of the ‘stopover’ mul-
tiple of 10, then the only progression here is to add the 2 resultant jumps to find the overall gap.

This is an addition process that can’t be any more challenging than 2d add 1d since the first jump to
the stopover point is always a 1 digit number by definition. This level
of addition will have been mastered already (Step 20) and so shouldn’t present any difficulty.

Again, the children should be aware that they are not being expected to learn anything new, but ra-
ther just to juggle more previously acquired skills simultaneously.

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’).

Column Method for Subtraction

Once learners have mastered this high-understanding subtraction of 2d - 2d, then it makes sense to
introduce children to the Column Method for subtraction, see Big Maths Column method Progress
Drives so that they have a more efficient written method for tackling questions later on that can’t be
solved mentally.
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Jump te
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Spot x10 Jump from
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Subtract 2 digit
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f
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nnnnnnn

The ‘Brain Only’ Moment: 2d - 2d

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.

63-26
The next
The first ;
gapis U dapie 33
4+33
= ]
Agood place an
to stop is 30

Brain Only Subtraction - FAB Maths!

From this point onwards children are simultaneously learning Column Method subtraction, see Big
Maths Column Methods. This means that some written questions are best solved by going down col-
umns as it is more efficient. However, we may have a situation where going down columns would be
less efficient since we can solve it more easily by subtracting mentally (e.g. 4000 - 1999) through
finding the gap between the 2 numbers. We also should want to extend the leaner’s ability to sub-
tract mentally since it will increase numeracy generally as well as reducing the reliance on having
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pencil and paper available to solve subtraction questions. So, our focus now turns to solving subtrac-
tion using a high-understanding (2 jump) written method that leads, through the FAB continuum, to
brain only subtraction

Year 2 Term 3 - Column Subtraction
Step 1 -1 can solve a 2 digit — 2 digit

Notes:

96
- 42

sS4

This is the step where children are first introduced to a Column Method for subtraction.

Children should be taught this step after ‘Basic Skills: Subtraction: Step 27’, which ensures children
can already understand subtracting a 2d number from a 2d number.

However, unlike addition, there is not a direct link between the High-understanding Method and the
Column Method for subtraction. This holds true as we progress up the Column Method Progress
Drive for subtraction. One could explain to children what is ‘really happening’ during column sub-
traction (including with ‘borrowing’ later on), but it is a laborious discussion and the whole premise
of Column Methods is that we sacrifice understanding for efficiency. All the more reason therefore
that ‘Basic Skills: Subtraction: Step 27’ has been secured prior to this step so that we know that the
children are already numerate before teaching the ‘high doing’ mechanics.

Note that here, children are not needing to ‘borrow’ from the tens column, so they are learning to
solve a 2d - 2d question but not any 2d - 2d question. Therefore, children will only be entering this
step once they are competent with all 1d - 1d ‘Learn Its’, so that finding the difference between the
top number and the bottom number of each column is not an issue.
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Multiplication age related expectations and progress drives

Term m Knowledge

| T‘ﬁe of Calculation Method |

Term|Step| Knowledge

Knowledge

Knowledge

Knowledge

Year Knowledge Knowledge
Reception Te{m Starts in a later term Tezrm Starts in a later term Te;‘m
Year |Term|Step Knowledge Term|Step Knowledge
Year 1 Term Term Starts in a later term Term
1 2 3
Year |[Term|step] Knowledge Step Knowledge
Term Term . Term
Year 2 Starts in a later term
1 2 3
Year |Term|Step Knowledge Term Knowledge
Year 3 Starts in a later term
Year Knowledge Knowledge
Year 4
Year
Year 5
Year Knowledge Knowledge
Basic Skills
Multiplication journey
Year 6 Te;m complete Te;‘m

Basic Skills
Multiplication journey
complete
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Year 2 Term 1 - Multiplication
Step 7 — | can write out repeated addition
Remember to:

e remember that x = 'lots of'

e find which number to keep adding

e find how many times to add to it

e write it out as an addition number sentence

Notes:

Now the children can record their ‘lots of’ on paper using the dots, the next progression step is to
start writing the number of dots instead of drawing the dots, and to use the addition sign to show
that they will be adding each group together.

This then leads the teacher to re-position the question as a multiplication question using the times

sign. This first introduction to the times sign should happen as a convenient way for the children to
record ‘lots of’. If the phrase ‘lots of’ has been used throughout the child’s time in school then this

stage is a smooth development. The teacher (and child) should just continue to use the phrase ‘lots
of’ but with the teacher intermittently saying ‘times’ synonymously.

The children should see that this is repeated addition but it is special because it is the same number
that is being added together again and again.

All the child needs to know is which number is being repeatedly added, and how many times it is
added (notice, and emphasise, the use of the word times in this context — of how many times the
number is added — since many children grow up using the word ‘times’ but never realising why we
use that word).

So, at a practical level this stage should involve three progressive steps:
the child rewrites their ‘dot arrangement’ into an addition number sentence

OEE®!

?._~_3+3+3+3"‘;

the child can read ‘4 x 3’ as "four lots of three" and "four times three"

3+ 3+ 3+ 3
: =uUx3

the child converts a ‘times’ number sentence into an addition one
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2+2+2+2+2

Notice that by the end of these three steps the dots are no longer being used and we are well on our
way to just using number.

Step 8 — | can solve repeated addition

Remember to:

e remember that x ='lots of'

e find which number to keep adding

¢ find how many times to add to it

e write it out as an addition number sentence

e add it all up to find the total

Notes:

All of the proceeding steps were a means to an end. The end being that the learner can now use re-
peated addition to solve multiplication. Furthermore, they have the understanding to go with it.

With the ability to turn a ‘times’ number sentence into a repeated addition number sentence then
all that remains is the skill of finding the total. Since these steps of the Progress Drive are focussed
on understanding multiplication, then how the child adds the numbers is not relevant here. One
would expect that a ‘shortcutting’ of counting would take place by using ‘counting on’ or ‘Learn Its’
(counting in multiples) but the key question for the teacher to consider is whether the child under-
stands multiplying as adding the same number several times.

Ironically, it is better to use questions that don’t relate to the children’s current Learn Its targets. For
example, if this step is being taught whilst the child is learning the 2 times tables then to ask the chil-
dren to solve 5 x 2 means there is a ‘danger’ of the child just knowing the answer and not feeling the
need to add repeatedly to solve the question. This means 5 x 2 may well be appropriate for this step
at age 6 and 3 x 4 might be more appropriate at age 7 (based on following the recommendations
from the Learn Its schedule).

Because of the conceptual purpose of this step, children should continue to record their number
sentences in full: They should not be taken down the FAB route to pure mental maths at this point.
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Having declared all of the previous steps were a means to an end, it should also be noted that this is
not really an ‘end’. This is because the ability to solve multiplication by repeated addition is also a
platform for understanding all future multiplication. This is especially important when the emphasis
shifts to the ‘doing’ side of solving non-calculator multiplication, and in the learning of knowing
when to use multiplication (e.g. saving £3.50 pocket money every week for 4 weeks can easily be
thought of as 4 lots of £3.50 and so a child could easily know to use multiplication to solve it).

Year 2 Term 3 — Multiplication
Step 9 — | can solve 1 digit x 1 digit (2, 3, 4, 5x tables)
Remember to:
e Learnlt!
Notes:

The Learn Its section provides a detailed discussion and framework for ensuring all children know
their 1d x 1d multiplication facts.

From this point onwards it is essential that children have instant recall of the appropriate times table
facts. Here we are concerned about facts for the x2, x3, x4 and x5 tables. If your school is following
the programme of progression discussed in the Learn Its schedule then children will know all of
these facts with instant recall by the age of 8. However it may be that this step, and the next two
steps after that, are being taught during that year (or even before that). In this case — or indeed any
case where children do not have the required ‘Learn Its’ recall — then it is sensible to give them a re-
source card with the relevant facts on for them to access. This is because while the children are pro-
gressing up Calculation Progress Drives they should be allowed to focus on learning these proce-
dures, i.e. to concentrate on the ‘understanding’ and the ‘doing’. Their progress with number fact
recall is still vitally important but it should be the concern of the ‘Learn It’ phase of CLIC, not the cal-
culation phase.

In practical terms, this step could be as simple as giving the class ten 1d add 1d questions (for the 2,
3, 4 and 5 times tables) and expecting everyone to get them all correct, either from their instant re-
call or the support resources provided. This may necessitate teaching some children how to use the
resources, e.g. multiplication square.
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Multiplication Square

x 2 3 4 5 6 7 8 9

2 4|6 8 10/12/14 /1618

3 6|9 |12/15/18 21 |24/|27

4 8 121620 24 28 32|36

5 10/15/20|25|30 3540 45

6 12 1824|300 364248 54

7 14/21(28|35|/42 49 56 63

8 1624 /32|40 48 56|64 72

9 18|27 |36|45|54 63 72 8l

x2, x3, x4 and x5 Tables
4 x2 \ 4 x3 \ K x4 \ // x5 \

Ix2=2 Ix3=13 Ix4= 4 Ix5=75
2x2= 4 2x3=6 2x4=8 2x5=10
3x2=6 I3Ix3=9 Ix4=12 3x5=15
4x2=18 4x3=12 4x4=16 4x5=20
5x2=10 Sx3=15 5x4=20 5x5=25
6x2=12 6x3=18 6x4=24 6x5=30
7x2=14 7x3=21 Tx4=28 7x5=35
8x2=16 8x3=24 8x4=32 8x5=40
9x2=18 9x3=27 9I9x4=36 9x5=40

\I0x2=20/ \|0X3=30/ \I0x4=40/ kl0x5=50/
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Division age related expectations and progress drives

Knowledge

| T‘ﬁe of Calculation Method |

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

Reception Term Term
P 1 Starts in a later term 2
Year |Term|Step Knowledge Term Knowledge Term m Knowledge
T T
Year 1 e{m Starts in a later term ezrm
Year |Term Knowledge Knowledge Step| Knowledge
Year 2 Term
1
Year |Term|Step Knowledge Knowledge Term|Step Knowledge
Term . Term . Term
Year 3 1 Starts in a later term ) Starts in a later term 3
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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 2 Term 1 — Division
Step 12 — | can find how many altogether by counting through each group

Remember to:

e count them all out into piles of the group size
e count how many altogether by counting in multiples of the group size
Notes:

This time all children do find out how many altogether by setting up the groups, but shortcutting the
individual counting by adding on another multiple of that number (2, 5 or 10) for each group.

This step will only prove successful if the learner has already learnt to count in 2s 5s and 10s. Any
children that, for whatever reason, hasn’t mastered the skill of counting in 2s, 5s and 10s could be
given a resource/support card so they can read off the multiples.

Year 2 Term 2 — Division
Step 13 — | can arrange a division number sentence

Remember to:

e set out the correct number in the starting pile
e know what size of group you are making
Notes:

We continue at this step with the recently learnt skills of counting out groups of objects but now we
use division as a concept and as a symbol.

This step is where the teacher explains that we can view division with a ‘grouping’ mindset. The
teacher has to continually promote the idea that division questions that say, for example, 15 + 3 are
actually saying, ‘How many lots of 3 are there in 15?7’

To support this mindset this step involves the children setting out their starting pile and recording
that they will be making ‘lots of’ 3.

The children do not actually make their piles of, for example, 3 at this stage and that helps isolate
this important concept for learning and assessment purposes.

However, it will be a very brief step since teacher and child will quickly want to progress towards the
solving process in Step 14.

It is useful to use questions that again involve making piles of 2, 5 or 10, along with 6,9, 12 or 15 ob-
jects being placed in piles of 3, or 8, 12, 16, 20 objects being placed in piles of 4.

Step 14 — | can solve a division number sentence with objects
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Remember to:

e set out the correct number in the starting pile
e know what size of group you are making
e pull out smaller piles until the starting pile has all gone
e count how many 'lots of' there were
Notes:

Now the children do separate out their starting pile into equal sized groups — the group size depend-
ing on what the question dictates to them.

As they find the number of piles they can make, they record it as an answer in their division number
sentence and read the entire sentence out loud. When reading out loud in this situation it is a good
idea to get the children to read in their ‘posh voice’ since it helps make a distinction between the
‘maths chat’ with friends as they go through the process and the formal writing of maths as mathe-
maticians.

We know they are capable of this separating (dividing) since they have already accomplished it in
previous division steps. Indeed some children may well anticipate the answer and not be in need of
the apparatus and the process to do so.

This is a really good thing from a ‘Learn Its’ point of view, but it is important that all children feel the
process and so it is important that they have actually physically done the separating out of a starting
pile at some point in their lives...and this is the day to do it!

Step 15 — | can solve division, using objects (with remainders)

Remember to:

e set out the correct number in the starting pile
e know what size of smaller pile you are making
e pull out smaller piles until the starting pile has all gone
e count how many 'lots of' there were
e record how many were left over
Notes:

This step is identical to Step 14 except the teacher plants questions that will leave a remainder of 1,
2 or 3 blocks. This exposes the children to a new connection (i.e. that sometimes the starting pile is
not a multiple of the number that is the pile size). Many children will see that this is the case once
they have been exposed to it through these ‘remainder’ questions, but as always the teacher should
be watchful to see which children need the teacher’s follow through explanation to ensure the con-
nection is made.

If all of the previous steps have been covered thoroughly, then learners at this point will be ready for
the concept of ‘remainders’ .
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Again, it is important that children do physically experience the feeling and seeing of left over blocks
‘remaining’ in the starting pile. This will give them a real foundation for the many cognitive conversa-
tions they will need to have when faced with abstract division leading to remainders.

Year 2 Term 3 — Division
Step 16 — | can use a Tables Fact to find a division fact (2, 3, 4, 5x tables)
Remember to:
e use your Learn Its and Fact Families to give the answer
Notes:

We now move away from blocks and physical division since the learners have a good conceptual ba-
sis on which to develop mental division skills with high understanding methods (achieved here, as
part of CLIC), as well as to develop an efficient written method (achieved through the Column Meth-
ods progression).

These next 4 steps (Step 17, Step 18, Step 19 and Step 20) are all centred on using the 2, 3, 4, and 5
times tables to solve division. The 4 steps of progression are then repeated for the 6, 7, 8 and 9
times tables and then again for INN: Multiplication tables.

The 4 steps for progression are:

using a single tables fact

using a single tables fact (with a remainder)

using 2 or more tables facts in combination

using 2 or more tables facts in combination (with a remainder)

At this step the children are given division questions and they are simply expected to use their tables
knowledge to ‘see’ the answer immediately.

The class teacher will obviously know which multiplication facts have been learnt and so will know
whether each child is ready for this step. If they are not ready, then more time should be spent on
multiplication ‘Learn Its’ rather than make this a negative or unsmooth experience.

In Big Maths the inverses of tables facts are covered through the constant further exploration of
turning ‘Learn Its’ into Fact Families. This means that there shouldn’t be too much ‘new teaching’
here.

This step is just a case of formalising the process of taking multiplication facts and turning them into
division facts. The point that they must be true should be illustrated again along with a further em-
phasis that it shortcuts the counting out involved when we physically separates out a group of ob-
jects.
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Step 17 — | can use a Tables Fact to find a division fact (2, 3, 4, 5x tables)

Remember to:

e use your Learn Its and Fact Families to give the answer
e say the remainder
Notes:

This is just a small nudge up the Progress Drive, and its success yet again comes down to secure ta-
bles fact recall. Furthermore, yet again, this will have been covered in ‘It's Nothing New’ through
playing ‘Finding Multiples’ (If the section describing ‘Finding Multiples’ has not been read yet it is a
good idea to read it now).

The example given here is a classic ‘Finding Multiples’ challenge. The children would have to spot the
largest multiple of 5 without going past 17. Once the children have identified 15 from their tables
knowledge, the next challenge would be to say which multiple of 5 it is, and how many away from 17
it was. In other words, this concept will have been explored ahead of this point and that will make
the simple shift from being able to understand it, and do it, to being able to say the answer an easy
one.

If, for some reason, the foundation concepts haven’t been laid and the teacher, finds him/herself
back-tracking to plug missed ideas, then playing ‘Where’s Mully?’ at this point will be a gentle way to
drive progress quickly and start discussions around multiples and where they fit in the number sys-
tem to 100, thus effortlessly exposing children’s personalised gaps to address.

Notice how the ‘Remember To...” statements reflect the early phase of children writing on their
‘brain-scanner’ mini-whiteboards and holding them up. For example, in this image we can see the
teacher has isolated the skill of the highest multiple ‘jumping out’ in the child’s brain (the first RT
statement)

Which multiple
was it? '
How many were
left over? '
43 divided
by 57

3I

Two further observations:

This is identical to playing Step 1 of ‘Finding Multiples’, except now the game context has been
dropped and it is simply pure brain only division!
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e If the learner knows their tables inside out (and has played ‘Where’s Mully?’) then this is easy! If
they don’t...then it becomes a negative experience for all concerned! In other words...getting the
CLIC chronology right across the school is the key to division success!
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