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Aims of tonight's meeting...

» To share with parents the school’s calculation
policy

» To share with parents the strategies and
methods employed at school so that they are
mirrored at home.

» To give parents the knowledge and skill to
develop their children’s understanding of
calculation methods.

» To highlight to parents other areas that
would lead to a mastery of calculation for
your child.



End of year expectations for calculations.

EYFS

Year 1

Year 2

» count reliably with numbers from
one fo 20.

» place numbers in order.

« say which number is one more or
one less than a given number.

* using quantities and objects, they
add two single-digit numbers and
count on to find the answer.

« using quantities and objects, they
subtract two single-digit numbers
and back to find the answer.

* solve problems, including doubling,
halving and sharing.

« read, write and interpret mathematical
statements involving addition (+),
subtraction (-) and equals (=) signs

* represent and use number bonds and
related subtraction facts within 20

¢ add and subtract one-digit and two-digit
numbers to 20, including zero

* solve one-step problems that involve
addition and subtraction, using concrete
objects and pictorial representations, and
missing number problems suchas 7 =7 -9.

* solve one-step problems involving
multiplication and division, by calculating the
answer using concrete objects

« solve one-step problems involving
multiplication and division using pictorial
representations and arrays with the support
of the teacher

solve problems with addition and subtraction:

using concrete objects and pictorial representations, including those
involving numbers, quantities and measures

applying their increasing knowledge of mental and written methods
recall and use addition and subtraction facts to 20 fluently

derive and use related facts up to 100

add and subtract numbers using concrete objects, pictorial
representations, and mentally, including:

a two-digit number and ones

a two-digit number and tens

two two-digit numbers

adding three one-digit numbers

show that addition of two numbers can be done in any order
(commutative) and subtraction of one number from another cannot
recognise and use the inverse relationship between addition and
subtraction and use this to check calculations and solve missing
number problems

recall and use multiplication and division facts for the 2, 5 and 10
multiplication tables, including recognising odd and even numbers
calculate mathematical statements for multiplication and division
within the multiplication tables and write them using the
multiplication (x), division (+) and equals (=) signs

show that multiplication of two numbers can be done in any order
(commutative) and division of one number by another cannot
solve problems involving multiplication and division, using materials,
arrays, repeated addition, mental methods, and multiplication and
division facts, including problems in contexts




Power Maths, Mastery and Mindsets...

» DfE approved Mastery programme developed with the White Rose Maths Hub
- the largest in the UK.

»  Power Maths and mastery methods focus on the distinction between ‘fixed’
and ‘growth’ mindsets (Dweck, 2007). Those with a fixed mindset believe
that their basic qualities (for example, intelligence, talent and ability to learn)
are pre-wired or fixed: ‘If you have a talent for maths, you will succeed at it.
If not, too bad!’ By contrast, those with a growth mindset believe that hard
work, effort and commitment drive success and that ‘smart’ is not something
you are or are not, but something you become. In short, everyone can do
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Flexible Flo is open-minded and up - even though he doesn't always sometimes gets distracted.

sometimes indecisive. She likes choose the most efficient methods!

to think differently and come up
with avariety of methods

orideas ‘Let's try again.’

" ‘What If we tried this ...?'

‘I wonder..." L
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‘Mistakes are cool!" Is there a pattern here?" —

‘Have I found all of the solutions?’

M |a°w| Spnrl(s the Cat

‘Let's try it this way ..."
‘Can we do It differently?”

Brave Astrid is confident, willing to take
risks and unafraid of failure. She is never
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scared to jump straight into a problem or
question, and although she often makes

./
simple mistakes she is happy to talk them
through with others.

T've got another way of doing this!
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Concrete, Pictorial and Abstract (CPA)

» Strategies are set out in a Concrete, Pictorial, Abstract
(CPA) approach to develop children's deep understanding
and mastery of mathematical concepts. Children use
concrete objects to help them make sense of the concept
or problem; this could Il?)e anything from real or plastic
fruit, to straws, counters or cubes.

» This is then developed through the use of images, models
and children's own pictorial representations before moving
on to the abstract mathematics.

» Children will travel along this continuum again and again,
often revisiting previous stages when a concept is
extended. It is also worth noting that if a child has moved
on from the concrete to the pictorial, it does not mean that
the concrete cannot be used alongside the pictorial. Or if a
child is working in the abstract, ‘proving’ something or
‘working out’ could involve use of the concrete or pictorial.




Addition in Reception

Before addition is introduced children work through the number
objectives in the 40 - 60 month band of Development Matters.

We use Number blocks and a practical Mastery approach to ensure a
depth of understanding about numbers.

Children build on their previous knowledge of ‘more’ by learning that
adding two groups of objects together gives them a larger number (more
objects).

Adults model addition vocabulary for example “addition means we add
two groups together / we put 2 lots of objects together. Equals means
we find out how many we have got altogether. 3 add 2 equals 5. We have
got 5 altogether”.

Adults support children in recording their addition sums in the written
form on whiteboards and in their maths books.




Addition in Year 1

Concrete

Pictorial

Abstract

Year 1
Addition

Counting and adding more
Children add one more person or objectto a
group to find one more.

Counting and adding more
Children add one more cube orcounterto a
group to represent one more.

One more than 4 is 5.

Counting and adding more
Use a number line to understand how to link
counting on with finding one more.

one more

One more than 6 is 7.
7 is one more than 6.

Learn to link counting on with adding more
than one.
0. 1.2 .3 % €

5 6 7 8
9000000
5+3=8

q 10

Understanding part-part-whole
relationship

Sort people and objects into parts and
understand the relationship with the whole.

’The parts are 2 and 4. The whole is 6.

Understanding part-part-whole
relationship

Children draw to represent the parts and
understand the relationship with the whole.

The parts are 1 and 5. The whole is 6.

Understanding part-part-whole
relationship

Use a part-whole model to represent the
numbers.
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6+4=10
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Addition in Year 1 (cont)

Knowing and finding number bonds
within 10

Break apart a group and put back together
to find and form number bonds.

Knowing and finding number bonds
within 10

Use five and ten frames to represent key
number bonds.
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5=4+1
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Knowing and finding number bonds
within 10

Use a part-whole model alongside other
representations to find number bonds. Make
sure to include examples where one of the

parts is zero.

a)

b)

4+0=4
3+1=4

Understanding teen numbers as a
complete 10 and some more
Complete a group of 10 objects and count

more.
=)

Understanding teen numbers as a
complete 10 and some more

Use a ten frame to support understanding of
a complete 10 forteen numbers.

Understanding teen numbers as a
complete 10 and some more.

1 ten and 3 ones equal 13.
10+3=13

Bridging the 10 using number bonds
Children use a bead stringto complete a 10
and understand howthis relates to the
addition.
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7 add 3 makes 10.
So, 7 add 5js 10 and 2 more.

Bridging the 10 using number bonds
Children use counters to complete aten
frame and understandhowthey can add
using knowledge of number bonds to 10.

Bridging the 10 using number bonds
Use a part-whole model and a number line
to supportthe calculation.
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Addition in Year 2
-

Concrete Pictorial Abstract
Year2
Addition
Understanding | Group objects into 10s and 1s. Understand 10s and 1s equipment, andlink | Representnumbers on a place value grid,
10sand 1s with visual representations ontenframes. | using equipment or numerals.
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Adding a Complete a 10 using number bonds. Complete a 10 using number bonds. Complete a 10 using number bonds.
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There are 4 tens and Sones. ® ol * 7=5+2
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Learning focus

In this lesson, children will develop their
understanding of comparing numbers. Children will
start to use their understanding of place value to aid
them in their comparisons.

0 Use these cards to complete the sentences.

Use each card once. -

6 i q Two cards could go
¢ J ©  inthe second box.
2 8 I will look at the
)4 third box first and
see what is left/\
8 tens and 7 ones < tens and 5 ones.
4 tens and ones < 48.
tens and ones < 32.




Addition in Year 2 (cont)

Adding a Exchange 10 onesfor1ten. Exchange 10 onesfor 1ten. Exchange 10 onesfor1ten.
1-digit number
to a 2-digit T o T (0
number using 2|4
exchange g "‘"ﬁ . /8
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Adding a Addthe 10s andthenrecombine. Addthe 10s andthen recombine. Addthe 10s andthenrecombine.
multiple of 10
to a 2-digit 37+20=7
number y '
SRR ¥ 30+ 20=50
50+ 7=57
27is 2 tensand 7 ones. 29298 -
50is 5 tens. , 37+20=257
66 s 6 tensand 6 ones.
66+ 10=76

There are 7 tens in total and 7 ones.
So, 27+ 50is 7 tenig and 7 ones.

A 100 square can supportthis
understanding.
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Not aligning numbers
Not aligning numbers
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The Language of Addition

» +, add, more, plus

» make, sum, total

» altogether

» score

» double, near double

» one more, two more... ten more
» how many more to make...?

» how many more is... than...?

» how much more is...?




Subtraction in Reception

Children need to have a secure knowledge of number in order to begin
subtraction it is introduced through practical games and activities.
Children act out subtractions to physically subtract a number of objects
from a group.

This is reinforced by opportunities through play and provision.
Children build on their previous knowledge by learning that subtracting
means taking away a certain number of objects from a group (leaving
them with fewer objects).

Adults model subtraction vocabulary e.g. “subtraction means we take
away objects from a group / we have 11 fewer objects now.

Adults support children in recording their subtractions in the written
form on whiteboards and in their maths books.




Subtraction in Year 1

Year1
Subtraction

Counting back and taking away
Children arrange objects and remove to find
howmany are left.

Q90U |:

1lessthan6js 5.
6 subtract 1 is 5.

Counting back and taking away
Children draw and cross outoruse
countersto representobjectsfroma
problem.
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There are D children left,

Counting back and taking away

Children countbackto take awayanduse a
numberline ornumbertrackto supportthe
method.

Finding a missing part, given a whole
and a part

Children separate a whole into parts and
understand how one partcan be found by
subtraction.
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Finding a missing part, given a whole
and a part

Childrenrepresentawhole and a partand
understand howto find the missing part by
subtraction.

5)-(J)=00

Finding a missing part, given a whole
and a part

Children use a part-whole modelto support
the subtractiontofind a missing part.

7-3z2

Children develop an understanding of the
relationship between addition and
subtractionfacts in a part-whole model.

O-0=0
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Subtraction in Year 1 (cont)

Finding the difference
Arrange two groups so that the difference
betweenthe groups can be worked out.

1181714
1288542

8 is 2more than 6.
6 s 2/essthané.
The difference between 8and6is 2.

Finding the difference
Represent objects using sketches or
counters to supportfinding the difference.
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5-4=1
The difference between Sand 4is 1.

Finding the difference
Children understand ‘find the difference’as
subtraction.
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10-4=6
The difference between 10and6is4.

Subtraction bridging 10 using number
bonds
Forexample: 12 -7

Arrange objectsintoc a 10 and some 1s,
then decide on howto splitthe 7 into parts.

XIN

Subtraction bridging 10 using number
bonds

Representthe use of bonds usingten
frames.
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7is2and 3, sol take awaythe 2and
thenthe 5.

For 13- 5, | take away 3 to make 10, then
take away 2to make 8.

Subtraction bridging 10 using number
bonds

Use a numberline and a part-whole model
to supportthe method.

13-35

2 3

567 89100 1213

Subtracting 10sand 1s
For example: 18 -12

Subtract 12 by first subtracting the 10, then
the remaining 2.

VDY FDDD
25299 2999

First subtractthe 10, then take away 2.

Subtracting 10sand 1s
For example: 18-12

Useten framesto representthe effident
method of subtracting12.

@eeee @eeee
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First subtractthe 10, then subtract 2.

Subtracting 10sand 1s
Use a part-whole modelto supportthe
calculation.

(14)
(1) (&)

18- 14

19-10=9
9-4=35

So, 19-14=3




Subtraction in Year 2

Year2
Subtraction
Subtracting Use known number bonds and unitisingto | Use known number bonds and unitisingto | Use known number bonds and unitisingto
multiples of 10 | subtract multiples of 10. subtract multiples of 10. subtract multiples of 10.
COAAAAAA 100 ()
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8 subtract6 is 2. 10-3=7 , 7 tens subtract5 tens is 2 tens.
So, 8 tens subtract 6 tens is 2 tens. So, 10tens subtract3 tensis 7 tens. 70- 50=20
Subtractinga | Subtractthe 1s. This maybe doneinorout | Subtractthe 1s. This maybe doneinor out | Subtractthe 1s. Understandthe link
single-digit of a place value grid. of a place value grid. between counting back and subtractingthe
number 1s using known bonds.
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# 39-3=36
Subtractinga | Bridge 10 byusing known bonds. Bridge 10 by using known bonds. Bridge 10 by using known bonds.
single-digit
number iy
bridging 10

i

35-6

| took away 5 counters, then 1 more.

3l
eoleses

35-6
First, | will subtract 3, then 1.
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16 17 18 19 20 21 22 23 24 25 26

24-6=2
24-4-2z7
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Subtraction in Year 2 (cont)

Subtractinga | Exchange 1tenfor10ones. This maybe Exchange 1tenfor 10 ones. Exchange 1tenfor 10 ones.
single-digit doneinor outof a place value grid.
number using o)
exchange T o ! ° ; .g
| ‘2 1 299
[ 3 Hifi 98 - 7
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25-7=18
Subtracting a Exchange 1tenfor 10 ones. Thensubtract | Using column subtraction, exchange 1ten
2-digit number the 1s. Then subtractthe 10s. for 10 ones. Then subtractthe 1s. Then
with exchange subtractthe 10s.
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The Language of Subtraction

» —, subtract, take (away), minus
» leave

» how many are left/left over?

4

4

now many have gone?

one less, two less, ten less...
» how many fewer is... than...?
» how much less is...?
» difference between

—
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Multiplication in Reception

» By the end of Reception, children are expected to understand the
concept of doubling and to be able to double a number up to 10.

» We teach the double facts as part of Big Maths as learned facts., 1+1
and 2+2 etc.
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Year1
Multiplication

Recognising and making equal groups
Children arrange objects in equal and
unequal groups and understand howto
recognise whetherthey are equal.

A B C
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Itiplication in Year 1

Recognising and making equal groups
Children draw and representequal and
unequal groups.

"90 00O @

0
... ... (=X
£2 40 L

Describe equal groups using words

Three equal groups of 4.
Fourequal groups of 3.

Finding the total of equal groups by
counting in 2s,5s and 10s

R T N N T TN N

There are 5 pensin each pack...
5...10...15...20...25...30...35...40...

Finding the total of equal groups by
counting in 2s,5s and 10s

100 squares andten frames support
countingin 2s,5s and 10s.
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Finding the total of equal groups by
counting in 2s,5s and 10s

Use a numberline to supportrepeated
addition through countingin 2s, 5s and 10s.

I0 10 10 10 10

(YYYY)

i 4 4 i '
I

0 10 20 30 40 50

This is reinforced with Big Maths being able to count securely in 2,5’s and 10’s




Multiplication in Year 2

Year2
Multiplication
Equal groups | Recognise equal groups and write as Recognise equal groups using standard Use a numberline and write as repeated
and repeated | repeated addition and as multiplication. objects such as counters and write as addition and as multiplication.
addition repeated addition and muttiplication.

Whﬁ hﬁ 000 000 000 |—+—+—

O O O O O O 0 5 10 IS
3 groupsof chairs 5+5+5=15
15 chairs altogether 3 groupsof 5 3x5=15
15in total
Using arrays to | Understandthe relationship between Understandthe relationship between Understand the relationship between arrays,
represent arrays, multiplication andrepeated addition. | arrays, multiplication andrepeated addition. | multiplicationand repeated addition.
multiplication
s 4II“III“III‘4IMII‘ 00000
understanding [WYY\V
©0OVBE LW o ® %
SOOCO 0 5 10 5 20 25
'l‘l“l‘i‘l 0eeee
Le88° ©0000 5x5:25

4 groupsofd 4 groupsofd ... 3 groupsofd
Understanding | Use arrays to visualise commutativity. Form arrays using counters to visualise Use arrays to visualise commutativity.
commutativity commutativity. Rotate the array to showthat

| cansee 6 groupsor3.
| can see 3 groups of6.

orientation does notchange the
multiplication.

This is 2 groups of 6 and also 6 groups of 2.

. s . . .

4+4+4+4+4=20
5+5+5+5=20
4x5=20and5x4=20




is2 b i cralielee
e A dragon is 2 times as tall as the king. ',LN. 3
If the king is 5 @ tall, how tall is the dragon? P

The dragon is O tall

I could use blocks to help
with these calculations.




The Language of Multiplication

» lots of, groups of

» X, times, multiply, multiplied by

» how many times have | got?

» once, twice, three times... ten times...
» repeated addition

» array

» double

p—



Division in Reception

» By the end of Reception, children are expected to understand the
concept of halving and sharing.

» Children are then introduced to the concept of halving and sharing
through practical games and activities.

» They act out ‘halving and sharing’ through activities such as sharing
food for their Teddy Bear’s Picnic, sharing resources equally to play

a game.
» This is reinforced by exploring their ‘doubling’ skills.




Division in Year 1

Year1
Division

Grouping

Learnto make equal groups from a whole
andfind how many equal groups of a
certain size can be made.

Sort a whole set people and objects into
equal groups.

Grouping
Representa whole and work outhow many
equal groups.

There are 10 in total.

Grouping
Children may relate this to counting backin
stepsof 2, 50r 10.

0123456789I100N012I131&I5

There are 5 in each group.
There are 2 groups.
There are 10 children altogether.
There are 2 in each group.
There are 5 Qroups.
Sharing Sharing Sharing

Share a setof objects into equal parts and
work out howmany are in each part.

Sketch or drawto representsharinginto
equal parts. This may be related to
fractions.

10 shared into 2 equal groups gives 3in
each group.




Division in Year 2

Year2

Division

Sharing Start with a whole and share into equal Representthe objects sharedinto equal Use a bar model to supportunderstanding
equally parts, one at a time. parts using a barmodel. of the division.

0000000000 0CCOC0O0O00

000000000000 ooloo|ooloo 8 .
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g 20sharedinto 5 equal parts. 18+2=9

12 shared equally between 2. There are 4 in each part
Theyget 6 each.

Start to understand howthis also relates to
grouping. To share equally between3
people, take a group of 3 and give 1to each
person. Keep going until allthe objects
have beenshared
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They get5 " . each.

15shared equally between 3.
|;l’hey get 3 each.




Division in Year 2 (cont)

Grouping Understand howto make equal groups from | Understandthe relationship between Understand howto relate divisionby
equally awhole. grouping andthe division statements. groupingto repeated subtraction.
ropow800 [po|ec)welog | 2:3-¢ Y ) YV YY) )
XD XXX 000006000000
8 divided into 4 equal groups. Rib4=3 W
There are 2 in each group. 00000 0O0e®S® o 2345678910001
2+6=2 There are 4 groups now,
@ o® ee oje 0@ 0@ 8 ;i oupsors
2:+2=6 12%3=4
0000 OO®O®O®O® ® @ merearesgroups.
Using known Understand the relationship between Link equal grouping with repeated Relate times-table knowledge directly to

times-tables to
solve divisions

multiplicationfacts and division.

e e R S

4 groupsof3 cars jg 20 carsin total.
20divided by 4is 5.

subtraction and known times-table facts to
supportdivision.

40divided by 4is 10.

Use a barmodelto supportunderstanding
of the link between times4able knowledge
and division.

division.

Ixi0=10

2x10=20

3x10=30 I used the 10
4 x10 =40 times-table

5x10=50 to help me.

6 x10 =60 3 x10=30.

7x10=70

8x10=80

| know that 3 groupsof 10 makes 30, se |
know that 30 divided by 10js 3.

3x10=30 so 30+10=3




4 pirates share 20 E;;;} :
How many do they get each?
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When I am sharing,
I don't know how many
each pirate will get until
I have finished.

o 5 children want a go on the trampoline
before lunch.

They share the time equally for half an hour.

Draw a bar model to show how much time each
child gets.

+5=




The Language of Division

» share, share equally

» one each, two each, three each...
» group in pairs, threes... tens

» equal groups of

» =, divide, divided by, divided into
v left, left over

» halve

p—



Thank you for listening...

Any questions?




