Primary Schoo

Calculation Methods in Year 3—A guide for
Parents and Carers

Article 29 (Goals of education): Children’s education should develop each child’s
personality, talents and abilities to the fullest.



Rationale:

The following calculation approaches have been devised to meet requirements of the National Curriculum 2014 and
for parents and carers to support the learning of their child in mathematics. It is also designed to give pupils a
consistent and smooth progression of learning in calculation methods, both in and outside Globe Primary School.
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Year 3—National Curriculum Expectations

Addition and Subtraction

Mathematics — key stages 1 and 2

Number - addition and subtraction

Statutory requirements

Pupils should be taught to:

= add and subtract numbers mentally, including:
= athree-digit number and ones
= a three-digit number and tens
= a three-digit number and hundreds

= add and subtract numbers with up to three digits, using formal written methods of
columnar addition and subtraction

= estimate the answer to a calculation and use inverse operations to check answers

= solve problems, including missing number problems, using number facts, place
value, and more complex addition and subtraction.

Notes and guidance (non-statutory)

Pupils practise solving varied addition and subtraction questions. For mental calculations
with two-digit numbers, the answers could exceed 100.

Pupils use their understanding of place value and partitioning, and practise using
columnar addition and subtraction with increasingly large numbers up to three digits to
become fluent (see Mathematics Appendix 1).




Year 3 —National Curriculum Expectations

Multiplication and Division

Number — multiplication and division

Statutory requirements
Pupils should be taught to:
= recall and use multiplication and division facts for the 3, 4 and 8 multiplication tables

= write and calculate mathematical statements for multiplication and division using the
multiplication tables that they know, including for two-digit numbers times one-digit
numbers, using mental and progressing to formal written methods

= solve problems, including missing number problems, involving multiplication and
division, including positive integer scaling problems and cormrespondence problems in
which n objects are connected to m objects.
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Mathematics — key stages 1 and 2

Notes and guidance (non-statutory)

Pupils continue to practise their mental recall of multiplication tables when they are
calculating mathematical statements in order to improve fluency. Through doubling, they
connect the 2, 4 and 8 multiplication tables.

Pupils develop efficient mental methods, for example, using commutativity and
associativity (for example, 4 x 12 x 5=4 x 5 x 12 = 20 x 12 = 240) and multiplication
and division facts (for example, using 3x 2=6,6+3=2and 2 = 6 + 3) {o derive related
facts (for example, 30 x 2 =60, 60 = 3 =20 and 20 = 60 + 3).

Pupils develop reliable written methods for multiplication and division, starting with
calculations of two-digit numbers by one-digit numbers and progressing to the formal
written methods of short multiplication and division.

Pupils solve simple problems in contexts, deciding which of the four operations to use
and why. These include measuring and scaling contexts, (for example, four times as
high, eight times as long etc.) and correspondence problems in which m objects are
connected to n objects (for example, 3 hats and 4 coats, how many different outfits?; 12
sweets shared equally between 4 children; 4 cakes shared equally between 8 children).




3 times table

4 times table

8 times table

Say multiples | — 5
Ix3=3
2x3=6
3x3=9
4x3=12
5x3=I5

Say multiples | — 5

Say multiples | — 5

6 fact challenge

[
)

Say multiples |
Ix3=3
2x3=6
3x3=9
4x3=12
5x3=I5
6x3=18
7x3=2I
8x3=24
9x3=27
10x3 =30

Ix4=4 Ix8=8
2x4=8 2x8=l6
3x4=12 3 x8=24
4x4=16 4x8=32
5 x 4=20 5 x 8=40
Say multiples | — 10 Say multiples | — 10
Ix4=4 Ix8=8
2x4=8 2x8=l6
3x4=12 3 x8=24
4x4=16 4x8=32
5 x 4=20 5x 8=40
6x4=24 6x8=48
7x4=28 7x8=56
8x4=32 8x8=64
9x4=36 9Ix8=72
10x4 =40 10x8=280

Say multiples
6x6=36
6x7=42
7x7=49
9x6=54
9x7=63
9x9=81

Say tables in order

Say the tables when they are jum-
bled

Say tables in order

Say tables in order

Say tables in order

Say the tables when they are jumbled

Say the tables when they are jumbled

Recall the fact families

Recall the fact families

Say the tables when they are jum-
bled

Recall the fact families

Recall the fact families




Step 1—I can solve any 2d + 2d

The new learning for your child here is to ‘carry the 10’ and remembering to add it to the total of

the tens column.
| ; 6
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Step 2 - I can solve a 3d + 2d

Here, the hundreds column is used for the first time. To isolate the new skill of coping with the
hundreds column, we retreat to units and tens columns that don’t cross 10.

+ 36
78




Step 3 - | can solve any 3d + 2d

The new learning here is to carry a 1 from the tens column total into the hundreds column. This
‘1’ of course is really a hundred!

-+
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Step 4—1I can solve a 3d + 3d

Here we use the hundreds column for both numbers for the first time. To isolate the new skill of
coping with both hundreds columns, we again retreat to units and tens columns that don’t cross

636
+ 2U2

8/8




Step 5—1I can solve any 3d + 3d

This step should be a mere formality since your child has just mastered 3d + 3d on step 4 and will
already have encountered ‘crossing 10’ into the hundreds column. So, there is very little new
learning here.

This step should finish with questions where the hundreds digits total more than 9, requiring the
first use of the thousands column.

It is also useful to extend this step into the addition of two amounts of money (e.g. £8.75 + £5.49).

686
+ 5U9
1235
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Step 1 — | can solve any 2d—2d

Here your child is faced with questions where they can not simply ‘go down the columns’ as they now come
across situations where the units digit in the bottom number is larger than the units digit in the top number.

The new skill for your child to master here is to reduce the tens digit on the top number by 1 (by crossing
through the original tens digit and writing a new tens digit reduced by 1, and then writing a mini 1 next to the
units digit, thereby creating a mini-tens column within the units column). This is done so that we can now go
down the units column and subtract the bottom digit successfully!

It is a very wordy process to explain, so repeated modelling / supporting is the best way forward.

It is worth providing two key points to your child. The first point is to remind your child that they must
‘Remember To..." reduce the tens digit by 1 (noting that it is always a reduction of 1) as this will definitely pro-
vide them with ‘a way into’ the question. The second point is to be explicit in showing that we haven’t at this
point done any subtraction, we have just rewritten the question to turn it from one question we can’t do
straight away, into two that we can!

6
us
28
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Step 2 — | can solve a 3d—2d

Here, the hundreds column is used for the first time with a Column Method for subtraction. To isolate the new
skill of coping with the hundreds column we retreat to questions where no borrowing is required

986
42

ouy
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Step 3 — I can solve any 3d—2d

Here your child is again faced with questions where they can not simply ‘go down the columns’, as they come across situations
where ‘borrowing’ is required.

We begin with a 3 digit number on the top, where just the units digit in the bottom number is larger than the units digit in the
top number. This is identical to step 1, except with a hundreds digit to simply drop into the answer.

e Once comfortable with the above step, progress to questions where just the tens digit in the bottom number is larger than
the tens digit in the top number. The new skill for your child to master here is to reduce the hundreds digit on the top number
by 1 (by crossing through the original hundreds digit and writing a new hundreds digit reduced by 1, and then writing a mini 1
next to the tens digit thereby creating a 2 digit number within the tens column). This is done so that we can now go down the
tens column and subtract the bottom digit successfully!

e Finally your child progresses to questions where both the units digit and the tens digit of the top number require borrow-
ing in order for the bottom digit to be successfully subtracted. It is worth highlighting here that the ‘borrowed 1’ from the
hundreds column is written next to the new digit in the tens column, rather than the crossed out original digit (see example
shown).

Again, it is worth being explicit with your child regarding the key skill of reducing the next digit along (i.e. to the left) by 1

(always 1) as ‘a way into’ the question.
4%

8u9
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Step 4 — | can solve any 3d - 3d

Here we use the hundreds column for both numbers for the first time. To begin with, we can re-
treat to questions where no borrowing is required.

It is also useful to extend this step into the subtraction of amounts involving money (e.g. £6.45 -
£3.13) and then other measures.

Increase the challenge of this step by progressing through the same mini-steps detailed at step 3.

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

Moving the context into real life scenarios.
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Step 1 — | can do smile multiplication (2,3,4, 5 x 5ables)

This step is really, ‘I can multiply multiples of 10’ It is called Smile Multiplication because your
child is taught to draw a smiley mouth line as they link the two digits that form the ‘tables
question’ This first step, of recognising that the digits in the answer come from the ‘tables bit’, is
going to be called back on again and again, and the children will still be using it to be successful
when multiplying hundredths.

A x50 = (180
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Step 2 — I can solve 1d x 2d (2,3,4,5x tables)

This is a big moment in your child’s life! They are about to master multiplying a 1d number by a 2d number. This step also
provides vital understanding behind Column Method Multiplication. This skill involves pulling together 4 composite skills that
have been previously learnt which makes this crucial new step ‘a doddle’! The 4 pre-requisites that have already been mas-
tered are:

e partitioning a 2d number

e multiplying a 1d number by a 1d number (i.e. tables knowledge, and here it is just for x2, 3, 4, 5)
using smile multiplication and

e adding a 2d number to a multiple of 10.

This means the only new learning here is to:

e understand how we can re-write a 2d x 1d question (that we can’t immediately do) as two questions (that we can do), such
as 4 x 23 becoming 4 x 20 and 4 x 3, and
carry out these pre-mastered skills simultaneously

»  astwo number sentences (we will use this method to develop a working example) « asagrd
Ux23=
Ux 23 =
x 20 3
U x 20 _ :
4x 3 o ‘
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Step 3 — I can solve a 2d x 1d
This is the step where your child is first introduced to a column method for multiplication.

Obviously the first new issue is to present the question as a formal column method, and for your
child to recognise it as a familiar 1d x 2d question.

Then, the next new learning point is that the 2d product of the 1d x 1d multiplication is split so
that the units digit from the answer goes into the units digit space for the overall answer, but the
tens digit is carried into the tens column ready to add to the answer from the next stage.

2
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Step 1 — | can solve a 2d + 1d (using x2, 3, 4, 5) with no remainders inside the question

23

3| 69

This step introduces your child to division using the layout sometimes known as the ‘bus-stop’.
As with that step, the assumption here is that your child knows the relevant tables that they need with no hesitation (in this case x2,3,4,5).

Here, to begin with there are no remainders in the answer. Hence, the new learning is just the skill of going along the columns and developing the verbal rhythm that goes with
it, "Fours into 8 go 2, fours into 4 go 1."

Not only are there no remainders in the answer at this first step, there are also no remainders inside the question, i.e. ass your child moves along the columns they find that the

number divides perfectly e.g.

2| us

3| 96

U | 8y

51 55
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