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Early Years Foundation Stage Calculations: F1

Foundation Stage: F1

Before addition can be introduced, children need o have a secure knowledge of number. In F1, children are introduced to the concept of counting, number order and
number recognition through practical activities and games.

This is tfaught through child initiated games, such as hide and seek and I spy. Children also learn how to count 1-1 (pointing to each object as they count) and that
anything can be counted, for example, claps, steps and jumps. This is reinforced by opportunities provided in the outdoor area for the children to count e.g.
counting building blocks, twigs etc.

Introduction to addition:

Once children are secure in their number knowledge, children are introduced to the concept of more and less. Children learn how to distinguish the difference
between sets of objects and when two groups are of the same size. Adults model the initial addition vocabulary supported by age appropriate definition. An example
of this is

"This group has more, this group has
less. These groups have the same.
They are equal”

Children are taught all number objectives within the 30-50 month age band from the Development Matters curriculum beginning to extend into 40-60 months.
Children are then given opportunities to transfer adult taught skills during independent play. This is supported by the three Characteristics of Effective Learning:
playing and exploring, active learning, creating and thinking critically

Before subtraction can be introduced, children need to have a secure knowledge of number. In F1, children are introduced to the concept of counting backwards.
This is taught through child initiated games indoors and outdoors such as acting out counting songs and running races (children shouting “5,4,3,2,1,0 - GO!").



Introduction to subtraction:

Once children are secure in their number knowledge, children are introduced to the concept of less and subtracting by counting backwards. Children learn how to
take 1 object away through singing songs such as '5 little monkeys'. Children use their fingers o represent how many monkeys are left with adults modelling how to
'subtract’ one finger / monkey away each time.

Adults model the initial subtraction vocabulary supported by age appropriate definition. An example of this is

“subtract / take away, we have one less
monkey, OH NO! One monkey has gone
away!”

Children are taught all number objectives within the 30-50 month age band from the Development Matters curriculum beginning to extend to 40-60 months..
Children are then given opportunities to transfer adult taught skills during independent play. This is supported by the three characteristics of effective learning:
playing and exploring, active learning, creating and thinking critically

Doubling
Doubling and halving is not expected in F1, however the concepts can be introduced through discussion and play if appropriate.
Before doubling can be introduced, children need to have a secure knowledge of counting, number facts and addition in order to double.

Children are then introduced to the concept of doubling through practical games and activities, including the use of the outdoor areas. Children act out 'doubling’ by
physically adding two equal groups together to find out the 'doubles’ answer.

What is double 2? Double 2 equals 4

Children build on their previous knowledge of ‘addition’ by learning that doubling is when you add two equal amounts together.
Double 2 is 4! That means that 2

add 2 equals 4, 2 times 2 equals 4.



Halving

Before halving can be introduced, children need to have a secure knowledge of counting forwards and backwards, number facts and subtraction in order to halve and

share.

Children are then infroduced 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 opportunities provided in the outdoor area for the
children to halve and share out objects such as building blocks, twigs etc.

Children build on their previous knowledge of 'subtraction’ by learning that halving and sharing is when you divide an amount into equal groups.

Adults model halving, sharing and initial division vocabulary supported by age appropriate definition. An example of this is

One for you, one for me...! How many have
you got? (Adults to model counting to
check) We have got the 3 same. You have
got 3 cakes and I have got cakes



Foundation Stage: F2




Early Years Foundation Stage: Addition

GUIDANCE / MODELS AND IMAGES

KEY VOCABULARY

If available, Mumicon shapesare introduced straight away and can be used to:

» jdentify 1 more/less

« combine piecestoadd.

¢ find number bonds.

¢ addwithout counting.

Children can recordthis by printing or drawing around Mumicon

pieces.
Introduce + = (equal to or same as)

Children begin to combine groups of objects using concrete apparatus
+

Construct number sentencesverballyor using cards to go with practical activities.

Children are encouraged to read number sentences aloud in different ways
“Three add two equals 5" "5 isequal to three and twao”™

Children make a record in pictures, words or symbols of addition activities already carried out.

Solve simple problems usingfingers

S+l1=6

Mumbertracks can be introduced to countup on and to find one more: | 1| 2| : | 4| E| f'|

Whatiz 1 more than 47 1 more than 137
Mumber lines can then be used alongside number tracks and practical apparatus to Seaze HITIRIEES
solve addition calculations and word problems.

Children will need opportunities to look at and talk about different models and images as they move between
representations.

Gamesand songs
can be a useful way
to beginusing
vocabulary involved
inaddition e_g.
Alice the Camel

add

rmore

and

rmake

ST

total

altogether

SCore

double

one more, two more, ten

more...

how many more to
make...?

how many more is._.
than..?




Early Years Foundation Stage: Subtraction

GUIDANCE / MODELS AND IMAGES

KEY VOCABULARY

Children begin with mostly pictorial representations

XXX takeaway 2 X| xx |=1

Introduce — to mean take away and = as equals and is the same as
Concrete apparatusisused to relate subtraction to taking away and counting how many oooox
objectsare left. 5-1:=4

Concrete apparatus modelsthe subtraction of 2 objects from a set of 5.
Construct number sentencesverbally or using cards to go with practical activities.

Children are encouraged to read number sentences aloud in different ways “five subtract one leaves four” “fouris
equal to five subtract one”

Children make arecord in pictures, words or symbols of subtraction activities already carried out.

Solve simple problemsusing fingers

5-1 4

Number tracks can be introduced to count back and to find one less:

Whatis1lessthan 9?71 less than 20?

Number linescan then be used alongside number tracks and practical s<and Il ’ ! ! ’ -
o123 8910

apparatus to solve subtraction calculations and word problems. Children R
count back under the number line. 1:

P
Children will need opportunities to look at and talk about different models and images as they move between
representations.

Games and songs can be
auseful way to begin
using vocabulary
involved in subtraction
e.g.

Five little menin aflying
saucer

take (away)

leave

how many are left/left
over?

how many have gone?

one less, two less... ten
less...

how many feweris...
than...?

difference between

isthe same as




Section 3: Development Matters in the Early Years Foundation Stage (EYFS)
This non-statutory guidance material supports practitioners in implementing the statutory requirements of the EYFS.



22 — 36 months

Creates and experiments with
symbols and marks
representing ideas of number.
Begins to make comparisons
between guantities.

Uses some language of
guantities, such as ‘more’ and
‘a lot’.

Knows that a group of things
changes in quantity when
something is added or taken
away.

30— 50 months

Beginning to represent
numbers using fingers, marks
on paper or pictures.
Compares two groups of
objects, saying when they
have the same number.
Separates a group of three or
four objects in different ways,
beginning to recognise that
the total is still the same.

40 — 60 months

Says the number that is one
more than a given number.
Finds one more or one less
from a group of up to five
objects, then ten objects.

In practical activities and
discussion, beginning to use
the vocabulary involved in
adding and subtracting.
Records, using marks that they
can interpret and explain.

Early Learning Goal for
Numbers

Children count reliably with
numbers from one to 20,
place them in order and say
which number is one more or
one less than a given number.
Using quantities and

objects, they add and
subtract two single-digit
numbers and count on or
back to find the answer. They
solve problems, including
doubling, halving and
sharing.




The importance of language development in FS mathematics
The sequential development of a childs language and vocabulary has a direct effect on their ability to explain their understanding
to others. In terms of mathematical calculations a child also has to develop subject specific vocabulary alongside the
development of their understanding of calculation concepts. These include:

Recite number names in sequence ( 22-36 months)

Uses number names and number language spontaneously (30-50months)
Uses some number names accurately in play (30-50 months)

Recites numbers in order to 10 (30-50 months)




Year 1 - Addition

Mental Strategies

Written Method

- Children should experience regular counting on and back from different
numbers in 1s and in multiples of 2, 5 and 10.

- Children should memorise and reason with number bonds for numbers to
20, experiencing the = sign in different positions.

- They should see addition and subtraction as related operations. E.G 7 + 3
=10 isrelated to 10-3 = 7.

- Use bundles of straws to model partitioning feen numbers into tens and
ones and develop understanding of place value.

- Children should begin to understand addition as combining groups and
counting on.

Children’'s Representations

SECOECeEe®
SESSEE®

Which line has most money?

How much more?

S

i, { g
| |
6 and how many ) )
more make 10?
=10 Ty
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+ = signs and missing numbers

Children need fo understand the concept of equality before using the '=' sign.
Calculations should be written either side of the equality sign so that the sign is not
just interpreted as ‘the answer".

2=1+1

2+3=4+1

Use weighing pans/balances to explore this.

Missing numbers need to be placed in all possible places.
3+4=0 1=3+4
3+0=7 7=0+4

Children have opportunities to explore partitioning numbers in different ways. e.g.
7 =6+1,7=5+2,7=4+3=

Counting and Combining sets of Objects
Combining two sets of objects (aggregation) which will progress onto adding on to a

set (augmentation)
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Understanding of counting on with a number track.

Understanding of counting on with a humber line (supported by models and images).
7+ 4

Together for Newark
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Year 1 - Addition

Key Vocabulary

Addition, add, forwards, put fogether, more than, total, altogether, distance, between, difference between, equals = same as, most pattern, odd, even digit, counting on.

Key Questions and Generalisations

True or false? Addition makes numbers bigger.
True or false? You can add numbers in any order and still get the same answer.

(Links between addition and subtraction)

When introduced to the equals sign, children should see it as signifying equality.

They should become used to seeing it in different positions.

How many altogether? How many more to make...? I add 3 more..? What is the
total? How many more is..than..? How much more is..? One more, two more, ten
more...

What can you see here?

Is this true or false?

What is the same? What is different?

Links from other curriculum areas:
Combine and increase numbers, counting forwards and backwards.
Develop the concept of addition and subtraction and ... use these operations

Mastery

Use the pattern to complete the number
sentences.

OO ® o+5-5
Ooee®e ! t[FS
SIST 1 1 TR
OIS IST 1 Ry
OO OO s+ S
OO0 s+ s

Now do the same for rows of 6 counters, 7 counters, 8 counters, 9 counters and
10 counters.

Children should be able to recall all number bonds to and within 10. Exposing the
structure of the mathematics supports this process. They should then apply this to

Together for Newark




flexibly.

Discuss and solve problems in familiar practical contexts, including using
quantities.

Compare, describe and solve practical (measure) problems e.g. longer, more than,
heavier than

Problem terminology should include: put together, add, altogether, total, take
away, distance between, difference between, more than and less than, is the
same as.

number bonds to 20, so if 5+3=8,15+3-18

I'm thinking of? Explain how you know.

I'm thinking of a number. Ive added 8 and the answer is 19. What number was I
thinking of? Explain how you know.

I know that 7 and 3 is 10. How can I find 8 + 3? How could you work it out? Show
children a price list with items costing up to 20p.

I have 20p to spend. If I spend 20p exactly, which two items could I buy? And
another two, and another two.

If I bought one of the items how much change would I have? And another one, and
another one.

Year 2 - Addition

Mental Strategies

Written Method

Children should count regularly, on and back, in steps of 2, 3, 5 and 10. Counting forwards
in tens from any number should lead to adding multiples of 10.

Number lines should continue to be an important image to support mathematical thinking,
for example to model how to add 9 by adding 10 and adjusting.

10

= -

35 4445
4

Children should practise addition to 20 to become increasingly fluent. They should use the
facts they know to derive others, e.g using 7 + 3 = 10 to find 17 + 3= 20, 70 + 30 = 100

They should use concrete objects such as bead strings and humber lines to explore missing
numbers 45+ __=50.

Missing humber problems e.g 14 + 5 = 10 + [ 32+ +0=100 35=1+0+5
It is valuable to use a range of representations (also see Y1). Continue to use numberlines o
develop understanding of:

Counting on in tens and ones

23+12=23+10+2 +10 +2
=334+2 /—\/\
=35 23 33 33

Partitioning and bridging through 10.

The steps in addition often bridge through a multiple of 10

e.g. Children should be able to partition the 7 to relate adding the 2 and then the 5.
+5

;\/\
8+7-15 8 10 15
Adding 9 or 11 by adding 10 and adjusting by 1

Together for Newark



http://ictgames.com/catapultCountOn/

As well as number lines, 100 squares could be used to explore patterns in calculations such
as 74 +11, 77 + 9 encouraging children to think about ‘What do you notice?' where
partitioning or adjusting is used.

Children should learn to check their calculations, by using the inverse.

e.g._Add 9 by adding 10 and adjusting by 1 +10
35+9=44
4d—4
Partitioning in different ways and recombine * _145
47+25
47 25 o 60 + 12

og Og —
They should continue to see addition as both combining groups and counting on. //// 20" + // og ////// Lo,
o oo %
They should use Dienes to model partitioning into tens and ones and learn to partition
numbers in different ways e.g. 23 =20+ 3 =10+ 13 Leading to exchanging: 72
Expanded written method 40 +

Key Vocabulary 40+7+20+5= .
add, addition, more, plus, make, sum, fotal, altogether, how many more to make..? how many | 40+20+7 +5 = * 38 : =72
more is... than...? how much more is...? =, equals, sign, is the same as, Tens, ones, partition, 60+12 =72 -
near multiple of 10, tens boundary, More than, one more, fwo more... ten more... one
hundred more
Year 2 - Addition Mastery
Key Questions and Generalisations Fill in the missing numbers and explain what you notice.
Noticing what happens when you count in tens (the digits in the ones column stay the same)

Odd + odd = even; odd + even = odd; etc 23+ ? =30 33-2 =30

show that addition of two numbers can be done in any order (commutative) and
subtraction of one number from another cannot 43+ ? =50 53-3=7?

Recognise and use the inverse relationship between addition and subtraction and use
this to check calculations and missing number problems. This understanding could be
supported by images such as this.

How many altogether? How many more to make..? How many more is... than..? How much
more is..?

Is this true or false?
If T know that 17 + 2 = 19, what else do I know? (e.g. 2 +17=19;19-17=2;19-2=17;
190 - 20 = 170 etc).

What do you notice? What patterns can you see?
Links from other curriculum areas:

Solve problems:
- Using concrete objects, pictorial representations (numbers, quantities &

If each peg on the coat hanger has a value of 10, find three ways to partition the
pegs to make the number sentences complete.

00O
LIL1L]
0go

Together for Newark




measures)
- Applying increasing knowledge of mental & written methods
- Partition numbers in different ways
- Discuss and solve problems that emphasise the value of each digit in two digit Explain your reasoning.
numbers

What is the total of each addition sentence?
Will the total always be the same?

'An odd number + an odd number = an even humber'.

(They should) develop the concept of addition and subtraction and ... use these operations Explain your reasoning.
flexibly. Concrete resources might help their reasoning.

(Number addition and subtraction, Non statutory guidance.)

Together for Newark




Year 2 - Addition
Fractions

Counting in fractions up to 10, starting from any numbers using halves visually and on a
number line

GOOGLOHE

Children's Representations

Use a range of concrete and pictorial representations, including:

Tooooeees
ooeoeee
Which bine tas most money?

How mech more!

aa 54 S5 56 57

)

54 57

Real everyday objects

Place Value Counters.

©000000000000000 Ry

Number lines

g

Number tracks

14

Together for Newark




Year 3 - Addition

Mental Strategies

Written Method

Children should continue to count regularly, on and back, now including multiples of
4, 8,50, and 100, and steps of 1/10.

The number line should continue to be used as an important image to support
thinking, and the use of informal jottings should be encouraged. This will help to
develop children's understanding of working mentally.

Children should continue to partition numbers in different ways.

They should be encouraged to choose the mental strategies which are most
efficient for the numbers involved, e.g.

Add the nearest multiple of 10, then adjust such as 63 + 29 is the same as 63 +
30-1;

counting on by partitioning the second number only suchas 72 +31=72+30+1=
102 +1=103

Manipulatives can be used to support mental imagery and conceptual
understanding. Children need o be shown how these images are related eg.
What's the same? What's different?

Jol 32 44
On
o O ?

0 00O
00 20®

Missing number problems using a range of equations as in Year 1 and 2 but with
appropriate, larger numbers.
Partition into tens and ones
Partition both numbers and recombine.
Count on by partitioning the second number only e.g.
247 + 125 = 247 + 100 + 20+ 5
=347+20 +5
=367 +5
=372
Children need to be secure adding multiples of 100 and 10 to any three-digit number
including those that are not multiples of 10.
Towards a Written Method
Introduce expanded column addition modelled with place value counters (Dienes
could be used for those who need a less abstract representation)

lesE| 2V
® o+ 1?5
® oo @@
e° 372
Leading fo children understanding the exchange between tens and ones.
°
-

Some children may begin to use a formal columnar algorithm, initially introduced
alongside the expanded method. The formal method should be seen as a more
streamlined version of the expanded method, not a new method.

Together for Newark




Year 3 - Addition
Key Questions and Generalisations

Noticing what happens to the digits when you count in tens
and hundreds.

Odd + odd = even etc (see Year 2)

Inverses and related facts - develop fluency in finding
related addition and subtraction facts.

Develop the knowledge that the inverse relationship can be
used as a checking method.

What do you notice? What patterns can you see?

When comparing two methods alongside each other:
What's the same? What's different? Look at this number
in the formal method; can you see where it is in the
expanded method / on the number line?

N2 223 = LOO+ 4O+ 2 ‘
+ 200+ 20% 3
600+ 60+ 5 = 6b5
[ *200\ T20N\F3\
b2 642 662 665

Links from other curriculum areas:

Fractions

Addition of fractions with the same
denominator within one whole.

Addition of fractions
with the same denominator

2+3=5
5 & 5

Mastery
What do you notice?
Is there a relationship between the calculations?

500 + 400 = 523 + 400 = 523 +28 =
400 + 500 = 423 + 500 = 423 + 28 =
300 + 600 = 323 +600 = 323+28 =
200 + 700 = 223 +700 = 223 +28 =
100 + 800 = 123 + 800 = 123 +48 =

Using coins, find three ways to make £1.

Flo and Jim are answering a problem:

Danny has read 62 pages of the class book, Jack has
read 43. How many more pages has Danny read than
Jack?

Flo does the calculation 62 + 43. Jim does
the calculation 62-43. Who is correct?

Explain how you know.
Pupils might demonstrate using a bar model to explain their
reasoning.

Together for Newark




- Pupils should estimate the answers to a calculation
and use inverse operations to check answers.

- Add amounts of money using both £ and p in
practical contexts.

- Measure, compare and add lengths (m/cm/mm),
mass (kg/g) and volume/capacity (I/ml)

Sophie has five coins in her pocket. How much
money might she have? What is the greatest
amount she can have?

What is the least amount she can have?

If all the coins are different:
What is the greatest amount she can have? What is the
least amount she can have?

Year 3 - Addition
Key Vocabulary

Hundreds, tens, ones, estimate, partition, recombine, difference, decrease, near
multiple of 10 and 100, inverse, rounding, column subtraction, exchange
See also Y1 and Y2

Children's Representations

Usea ran%e of concrete, pictorial and abstract representations, including those below
Bundles of straws

0+50+3
1044043
043043
042043

method using
representations

il il A TA
0+10+3 Z
50+ 043 .. S . S
42+31=73 ’q P
4 \ I--.|\I-||I|'.u/- |
76+ 21 ﬁ N7
(11
=7046+20+1 NN . ll'" 15 | |88
—— What is the same and what js 0
=00 + 7=97 different about all these methods?
'Enus andpa[! alue conntprs

Fartitioning and recambining

Together for Newark




Year 4 - Addition

Mental Strategies

Written Method

Children should continue to count regularly, on and back, now including multiples of 6, 7, 9, 25

and 1000, and steps of 1/100.

The number line should continue to be used as an important image to support

thinking, and the use of informal jottings should be encouraged where
appropriate.

Children should continue to partition numbers in different ways.

They should be encouraged to choose from a range of strategies:

Missing number/digit problems:

Mental methods should continue to develop, supported by a range of models and
images, including the number line. The bar model should continue o be used to help
with problem solving.

Written methods (progressing to 4-digits)

Expanded column addition modelled with place value counters, progressing to
calculations with 4-digit numbers.

e (o0 22

e o0 33
@

® g @@
(o]
6)
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*Counting forwards: 77 + 47, count on 40 from 77, then add 7
*Reordering: 28 + 75 = 75 + 28 (thinking of 28 as 25 + 3 so 75 + 25 + 3)
*Partitioning: counting on or back: 5.6 +3.7=56+3+0.7=8.6 + 0.7
*Partitioning: compensating 138 + 69 =138 + 70 - 1

‘Partitioning: using ‘'near’ doubles: 160 + 170 is double 150, then add 10, then add
20, or double 160 and add 10, or double 170 and subtract 10

*Partitioning: bridging through 60 to calculate a time interval - What was the time
33 minutes after 2.15pm?

*Using known facts and place value to find related
facts.

30 3

N

2:15 2:45 2:48

Compact written method

Extend to numbers with at least four digits.
L L
o0

3 2634
50 3+ 4517
7151

@

7 1 5 1
° o

Children should be able to make the choice of reverting to partitioning if

experiencing any difficulty.

Add numbers up to two places of decimals (same number of decimals places) and

adding several numbers (with different numbers of digits).

72.8
+546

127.4

Year 4 - Addition

Key Vocabulary

add, addition, sum, more, plus, increase, sum, fotal, altogether, double, near double, how many more to make..? how much more? one's boundary, tens boundary, hundreds
boundary, thousands boundary, tenths boundary, hundredths boundary, inverse, how many more/fewer? Equals sign, is the same as.

Key Questions and Generalisations Children's Representations

Use physical/pictorial representations alongside expanded and columnar methods,

Bundles of straws Using Dienes

2407

Investigate when re-ordering works as a
strategy for addition. Eg. 120 + 133 =120 +
130 + 3.

Mastery
1°+j“ Werite down the four relationships you can see in
£12.32 0+30+3 the bar model.
+EM81 0108
w el | £2413 50+ 0 +3

Together for Newark 42431=73

Compensating in mental addition

Re-partitioning

for the column

3=

. e+

Place value cards & counters to counters, sugport the expanded methad in readiness

sk what is the same and
what is different about all

\\tﬁhese methoEsV




What do you notice?
How do you know?

Links from other curriculum areas

- Estimate and use inverse operations to
check answers.

- Solve addition two step problems in
context, deciding which operations and
methods to use and why.

- Identify, represent and estimate
numbers using different
representations.

- Recognise the place value of each digit
in a four digit number.

- Estimate, compare and calculate
different measures, including amounts
of money in £ and p (including fractions
and decimals)

Fractions

Addition of fractions with the same denominator to become
fluent through a variety of increasingly complex problems
beyond one whole.

Counting using simple fractions and decimals, both forwards and
backwards.

Vi

I
R

L |3

Ve

o |=—=
4 |2
o [P0

L

Fill in the missing numbers.

352+ |=480
70499+ |=270
[ ]-55=384
[ ]-3000 =600

Complete this diagram se that the three numbers ineach row and column add up to 140

Q
@0
909

Wow create your own diagram with a total of 230,

Write three calculations where you would use
mental calculation strategies and three where
you apply a column method.

Explain the decision you made for each calculation.

Year 5 - Addition

Mental Strategies

Written Method

Together for Newark




Children should continue to count regularly, on and back.

The number line should continue to be used as an important image to support
thinking, and the use of informal jottings should be encouraged where appropriate.
Children should continue to partition numbers in different ways.

They should be encouraged to choose from a range of strategies:

e Counting forwards and backwards in tenths and hundredths: 1.7 + 0.55

e Reordering: 47 +56-07=47-07+56=4+56

e Partitioning: counting on or back 540 + 280= 540 + 200 + 80

e Partitioning: bridging through multiples of 10:

e Partitioning: compensating: 5.7+ 3.9=5.7+4.0-0.1

e Partitioning: using 'near’ double: 2.5 + 2.6 is double 2.5 and add 0.1 or double 2.6
and subtract 0.1

e Partitioning: bridging through 60 to calculate a time interval: It is 11.45. How
many hours and minutes is it to 15.20?

e Using known facts and place value to find related facts.

15mins 3hrs 20mins

N N N

11:45 12:00 15:00 15:20

Children should continue to count regularly, on and back, now including steps of
powers of 10.

Key Vocabulary

Use vocabulary from previous years; inverse & decimal places, decimal point, tenths,
hundredths, thousandths, digits, integers.

Missing number/digit problems:

Mental methods should continue to develop, supported by a range of models and
images, including the number line. The bar model should continue to be used to
help with problem solving. Children should practise with increasingly large
numbers to aid fluency

e.g. 12462 + 2300 = 14762

Focus on what they notice about the digits changing as they add different
numbers.

Written methods (progressing to more than 4-digits)

As year 4, progressing when understanding of the expanded method is secure,
children will move on to the formal columnar method for whole numbers and
decimal numbers as an efficient written algorithm.

172.83
+ 54.68

Place value counters can be used
alongside the columnar method to develop
understanding of addition with decimal

S S W
227.51

The decimal point should be aligned in the same way as the other place value
columns, and must be in the same column in the answer. Pupils should be able to
add more than two values, carefully aligning place value columns.

T U . th hth
1 9. 01 -
3 6 5 Empty decimal places can be
0. 7 0 filled with zero to show the
place value in each column.

Say "6 tenths add 7 tenths” to reinforce place value.

Together for Newark




Year 5 - Addition

Key Questions and Generalisations
Sometimes, always or never true? The difference
between a 2 digit number (or greater) and its
reverse will be a multiple of 9. For example the
difference between 23 and 32 is 9.

What do you notice about the differences between
consecutive square numbers?

How can the numbers be increased or decreased
without the answer changing, what can you
generalise? 23+46=24+45

What do you notice?

What's the same? What's different?
Can you convince me?

How do you know?

Links from other curriculum areas

Solve problems involving up to three decimal
numbers.

Solve addition and subtraction multi step problems
in context, deciding which operations and methods
to use and why

Use all four operations to solve problems involving
measure [e.g. length, mass, volume, money] using
decimal notation,

Calculate the perimeter of composite rectilinear
shapes in centimetres and metres

Use angle sum facts and other properties to make
deductions about missing angles

Solve comparison, sum and difference problems
using information presented in a line graph

Fractions

Add fractions with the same denominator and denominators
that are multiples of the same number (to become fluent
through a variety of increasingly complex problems and add
fractions that exceed 1 as a mixed number)

+3=

2+
4 4

3=5
4 4

N =

Children's Representation

Use physical/pctoral reresentations alongside columnar methods where needed,

12452+ 230
= 12462+ 2000+ 300
= 14462+ 300
14762

Aok what isthe same and
Whatis diferent about all
these methads?

Patitoning and

1ezombining

Jotlings to support mentil
taleuleton

Fldci Ve coletés o ot colimn addon

o e
Em ln

1
1 |

Mastery

Set out and solve these calculations using a
column method.

3254+ 2 =7999

2431= ? -3456

6373- ? =3581
6719= 2 -4562

The table shows the cost of train tickets from
different cities.
What is the total cost for arefurn journey to

York for one adult and two children? How much
more does it cost for two adults to make a

single journey to Hull than

to Leeds?
York Hull Leeds
Adult Single £13 50 £1660 £1100
Return £24:30 £30:00 £20-00
Child Single £975 £1100 £8:00
Return £1500 L1850 £13°50

Sam and Tom have £67-80 between them.

If Sam has £6:20 more than Tom, how much does
Tom have?

Sam - + ::-320_]

Y £6T &0

Tonl - J

E67-E0 — £6 20 = £61-60
£alal = 2= £30-80

Together for Newark
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Year 6 - Addition

Mental Strategies

Written Method

Consolidate previous years.

Perform mental calculations, including with mixed operations and large numbers, using
and practising a range of mental strategies.

Children should experiment with order of operations, investigating the effect of
positioning the brackets in different places, e.g. 20-5x3=5; (20-5) x 3 =45

Missing number/digit problems:

Mental methods should continue to develop, supported by a range of models
and images, including the number line. The bar model should continue to be
used to help with problem solving.

Written methods

As year B, progressing to larger numbers, aiming for both conceptual
understanding and procedural fluency with columnar method to be secured.
Continue calculating with decimals, including those with different numbers of
decimal places

Together for Newark




Problem Solving

Teachers should ensure that pupils have the opportunity to apply their
knowledge in a variety of contexts and problems (exploring cross curricular
links) to deepen their understanding

Children's Representations

Adding several numbers with different numbers of decimal places (including

Use physical/pictorial representations alongside columnar methods where needed. Ask what is money and measures): Tenths, hundredths and thousandths should be

the same and what is different?
12462 + 2300 - pe 234 kg + 49 kg = 273 kg
=12 462 + 2000 + 300 e
=14 462 + 300 200+30+4
=14 762 40+ 9

200+ 70 +13

correctly aligned, with the decimal point lined up vertically including in the
answer row. Zeros could be added into any empty decimal places, to show
there is no value to add.

I can explain my
method using place
value counters

Partitigning, and recom bining

What is the same and what js.
differant about all these methods?

Place Value counters to suppot column addition

1
. 2 Empty decimal places can be filled with a
g 393
T + 308 . (0] zero as a place value holder
1
T 1

O w O
N o ©
oonmNn

To ensure an increased complexity pupils will need to add a several numbers
and with more than four digits

Year 6 - Addition

Key Vocabulary

See previous years.

Key Questions and Generalisations

Order of operations: brackets first, then multiplication
and division (left to right) before addition and subtraction
(left to right). Children could learn an acrostic such as
BODMAS, or could be encouraged to design their own ways
of remembering.

Fractions Mastery
Add fractions with different denominators and Calculate 362 + 19-8
mixed numbers, using the concept of equivalent

- with a formal written column method
- with a mental method, explaining your
reasoning.

fractions.
Start with fractions where the denominator of one
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Sometimes, always or never true? Subtracting numbers
makes them smaller. (Think about negative numbers.)
What do you notice?

What's the same? What's different?

Can you convince me?

How do you know?

Links from other curriculum areas

Use their knowledge of the order of operations to
carry out calculations involving the four operations
(BODMAS)

Solve problems involving all four operations
Algebra: use symbols and letters to represent
variable and unknowns eg.a+b=c

What do we notice about these numbers? What if
¢ was 5?

Solve problems involving the calculation and
conversions of units of measure, using decimal

notation of up to three decimal places where appropriate

Using the number line, pupils use, add and subtract
positive and negative integers for measures

such as temperature

Calculate and interpret the mean as an average
Interpret and construct pie charts and line graphs
and use these to solve problems

Find missing angles, and express geometry
relationships algebraically (e.g. d=2r)

fraction is a multiple of the other (e.g. 3 +1/8 =
5/8) and progress to varied and increasingly
complex problems.

Practice calculations with simple fractions and
decimal equivalents to aid fluency.

| -

=
I e ] N

i A |

Write different number sentences using the
digits 2, 3,5 and 8 before the equals sign,
using:

- one operation

- two operations but no brackets

- two operations and brackets

Canyou write a number sentence using the
digits 2, 3,5 and 8 before the equals sign,
which has the same answer as another number
sentence using the digits 2,
3,5 and 8 but which isa different sentence?

Jasmine and Kamal have been asked to work
out 5748 + 893 and 5748 - 893.

Jasmine says,'893 is 7 less than 900, and
900 is 100 less than 1000, so I can work

out the addition by adding on 1000 and
then taking away 100 and then taking

away 7.

What answer does Jasmine get, and is she
correct? Explain why.

Year 1 - Subtraction

Mental Strategies

Written Method

Subtract one digit and two digit numbers to 20, including zero.

Read, write and interpret mathematical statements using symbols (+, -, =)
signs.

Represent and use number bonds and related addition facts within 20

Subtract one digit and two digit

Undersiand subtracton a5 ke oy’

|~

Find a ‘difference’ by counting up:
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Solve one step problems using concrete objects and pictorial representations,
and missing number problems suchas 7 = ? -9

Memorise and reason with number bonds

Add using objects, Numicon, cubes etc and number lines and tracks
Check with everyday objects

Ensure pre calculation steps are understood, including:

—2=3

Counting objects, Conservation of

number.
Subtraction as “taking away”

OO000000000000  The difference
OO0 becymenil
and 14 is 3
T 14—11=3
T 4+ =14
—_— T

Subtraction as “the difference between”

Children's Representations

Use a range of concrete and pictorial representations, including:
R e

123456781910

Straw bundles

Hands, and children

Bead strings, number tracks and lines

Subtraction: -
[STOTCTOTO T TOT T Comparison Model
Whach e has 1505€ money’
How much more?

Peter has 5 pencils and 2 erasers. How
many more pencils than erasers does he
have?

Tl

more make 1O/ J o

6+l =10

ety | )) |

7—3= D.?- _ = 4
[]-3=4 17-13= []
numbers to 20, including zero. ¥ -[1=4

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

Represent and use number bonds and related subtraction facts
within 20.

£
- an
= ~n
o '3 5@
P -5
I A AN
0 14 19
|
I AN NN
0 14 19

Is it the same answer? Which way is easiest?
Understand subtraction as finding the difference:

5 Pencils

+6 ‘ ‘

_—

0123 4 5 6 78 9 101112

3 Erasers ?

Year 1 - Subtraction
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Key Vocabulary

Subtraction, subtract, take away, distance between, difference between, more than, minus, less than, equals = same as, most, least, pattern, odd, even, digit,

Key Questions and Generalisations Mastery
e True or false? Subtraction makes numbers smaller Use the first number sentence to complete the second number sentence.
¢ When introduced to the equals sign, children should see it as B -
signifying equality. They should become used to seeing it in different 4+3=[] 7+[J=9
positions. 7-[=4 9-[1]=7

Children could see the image below and consider, "What can you see here?"

eg. 5+2=|:] D+3=9
3yellow,1red,1blue.3+1+1=5 D—D: 2 |:|—|:|:|:|

2 circles, 2 triangles, 1 square.2+2 +1=5

I see 2 shapes with curved lines and 3 with straight lines. 5= 2 + 3 Mastery with greater depth

5b=3+1+1=2+2+1=2+3

I'm thinking of a number. I've subtracted 5 and the answer is 7. What number was
| thinking of? Explain how you know.

O |:| I'm thinking of a number. I've added 8 and the answer is 19. What number was |
thinking of? Explain how you know.
. k | know that 7 and 3 is 10. How can | find 8 + 37 How could you work it out?

Show children a price list with items costing up to 20p.

. . | have 20p to spend. If | spend 20p exactly, which two items could | buy?
How many more to make..? How many more is... than..? How much more is...? And another two, and another two.

How many are left/left over? How many have gone? One less, two less, ten

less.. How many fewer is... than..? How much less is..? If I bought one of the items how much change would | have? And another one,

and another one.

What can you see here?

Is this true or false?
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Year 2 - Subtraction

Mental Strategies

Written Method

Add and subtract numbers using concrete objects, pictorial
representations, and mentally, including:
e a two digit number and ones
e a two digit number and tens

e 2 two digit numbers
e adding 3 one digit num

bers

1]z |3

|a]se]7[e

-
B

1ifiz 14 is pe fi7 s
HE e [2e |27 28

=
o

[ )

E

37 38
7 48

57 28

7 |68
77 |

HEB 3
HHEEEB
FHEBEE
HEEHEEEEBEE

e

!|:
HE
3

b

T 88
57 [0

54—32=22

Children’'s Representations

Informal methods to support written subtraction calculations
Practical partitioning of a 2 digit number

Inyear 1 leads to:

(&> JaSRasasFas LasFasTas e
(&5 La>Ras Lasyas yas)

Which ling has most money!

Hew much mone!

—

COCOCOOO000000

COOOOOOOOO0

1
14

—

o7 ©7 ©7

o
—f—
" 4

Bundles of straws or Dienes to represent and partition 2 digit numbers.
Subtract (without decomposition) using partitioning and equipment, e.g.

To calculate 35-22,

Then record: 35-22=13.

remove 22

The difference
between |1
and 14is 3.
1411 =3

I+l =14

Jottings to support informal metheds:

Bridge through 10 where necessary
2 - 17

7.
15 0 2 2
—_—_—— e — ——
T 2 o
Written recerding:
Ir-12-=37-1072 -
F27-2
= 25 = % 3

Recording addition and subtraction in expanded columns can support understandin
of the quantity aspect of place value and prepare for efficient written methods

with larger numbers. The numbers may be represented with Dienes apparatus. E.g
75 - 42|

o= e

i

HHH H .0 2
[l 303
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13

27

Year 2 - Subtraction

Key Vocabulary
Subtraction, subtract, take away, difference, difference between, minus, tens, ones, partition, near multiple of 10, tens boundary, less than, one less, two less... ten
less... one hundred less, more, one more, two more... ten more... one hundred more

Key Questions and Generalisations

Noticing what happens when you count in tens
(the digits in the ones column stay the same)
Investigate subtraction using odd and even
numbers. Odd - odd = even; odd - even = odd;
etc

show that addition of two numbers can be done
in any order (commutative) but subtraction of
one number from another cannot

Recognise and use the inverse relationship
between addition and subtraction and use this
to check calculations and missing number
problems. This understanding could be
supported by images such as this.

Fractions

Pupils should count in fractions up to 10,
in halves.

Mastery

What do | need to add to or subtract from each of these numbers to total 607

40, 44, 66, 69, 76, 86, 99, 89, 79.

Mastery with Greater Depth
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Insert numbers to make these number sentences correct.

©OOOL VOOOO 13 6
-_ | <
0000 | 0000
= - = -__ < -__ =<
15+5=20 13 6 13 6 13 6
? i ?

How many more To make...? How many more is... than..: 13- <6 13-__ <6 13-__ <6
How much more is...? How many are left/left over?
How many fewer is... than..? How much less is..?
Is this true or false?
If T know that 7 + 2 = 9, what else do T know? (e.g. 2 +
7=9,9-7=2;9-2=7,90-20=70 etc).
What do you notice? What patterns can you see?
Year 3 - Subtraction
Mental Strategies Written Method
Add and subfr'am" ﬂumbers mentally, including: Use Place Value Counters PVC at each STEP 11 ntroduce 89 - 35 = ﬁ“\ :::: :::;Tn :f::::::fw?:?:m -

> a Three dIQIT number‘ Qnd ones stage to support conceptual this methad with 8 9 understand that when you exchange. the VALUE

» athreedigit number and tens e vherene is the same ic 72 = 70+2 = 60412 = 50+22 ete.

> athree digit number and hundreds. OO e =35 Emphasise g 15 ' hasn't changed. we

307 5 5 4 ] have just| —F—2 inadifferent way.
: - ——— 4z
ZSTEP 2: introduce 72 -47 .’-’_ ' _25
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Children should continue to count regularly, on and back, now including multiples of
4, 8,50, and 100, and steps of 1/10.

The number line should continue to be used as an important image to support
thinking, and the use of informal jottings should be encouraged.

Children should continue to partition numbers in difference ways.

They should be encouraged to choose the mental strategies which are most
efficient for the numbers involved, e.g. counting up (difference, or complementary
addition) for 201 - 198; counting back (taking away / partition into tens and ones)
for 201 - 12.

Children’'s Representations

%%%* *|
.l ®w W

. By Sl
132 in dienes =
. O © ® Revert to concrete
]
X o manipulatives and

expanded methods
whenever difficulties arise

132 in place value counters.

Or PVC

Step 3 — Once pupils are secure with
their understanding of ‘exchange’ they
can apply it to 3 digit numbers.

- 146
9 2

Add and subtract numbers with up to three digits, using formal written
methods of columnar subtraction with only 1 exchange.

85 - 56 =29

+d4 +20 +5

56 &0 80 85
[court up.)

4+ 20 +5 = 29
Explain in writing.

300 - 147 = 153

+3 +50 +100

147 150 200 S0

3+ 50 +100 = 153

Links to other strands:

add and subtract lengths (m/cm/mm)

add and subtract amounts of money to give
change using both £ and p in practical contexts
add and subtract volume/capacity (I/ml) (KPI)
add and subtract mass (g/kg)

compare durations of events (e.g. calculate
the time taken by a particular event or task)

Year 3 - Subtraction

Key Vocabulary

How many? left, gone, take away, leave, less/than difference between, count back, subtract, minus, fewer Hundreds, tens, ones,
estimate, partition, recombine, difference, decrease, near multiple of 10 and 100, inverse, rounding, column subtraction, exchange

Together for Newark




Key Questions and Generalisations

Noticing what happens to the digits when you count in
tens and hundreds.

Odd - odd = even etc (see Year 2)

Inverses and related facts - develop fluency in finding
related addition and subtraction facts.

Develop the knowledge that the inverse relationship can
be used as a checking method.

What do you notice? What patterns can you see?

When comparing two methods alongside each other:
What's the same? What's different? Look at this number
in the formal method; can you see where it is in the
expanded method / on the number line

¥ -223
koo hOo ¥
100 o
225 2% 248 iy % 200 r 7o TR
(—/v 4 =225
.—3 2.0 \_/

-A00O

Fractions
- count up and down in tenths from any

given number, including mixed numbers.

- subtract fractions with the same
denominator within one whole.

Mastery

Writethe four number facts that this bar model shows.
540

300 240

+ =

Flo and Jim are answering a problem:

Danny has read 62 pages of the class book, Jack
has read 43. How many more pages has Danny
read than Jack?

Flo does the calculation 62 + 43. Jim
does the calculation 62-43. Who is
correct?

Explain how you know.
Pupils might demonstrate using a bar model to explain their
reasoning.

Year 4 - Subtraction

Mental Strategies

‘ Written Method
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Children should continue to count regularly, on and back, now including multiples of

6,7,9, 25 and 1000, and steps of 1/100.

The number line should continue to be used as an important image to support

thinking, and the use of informal jottings should be encouraged where

appropriate.

Children should continue to estimate answers and partition numbers in different

ways.

They should be encouraged to choose from a range of strategies:

e Counting forwards and backwards: 124 - 47, count back 40 from 124, then 4
to 80, then 3 to 77

e Partitioning: counting on or back: 5.6 - 3.5=56-3+0.5=2.1

e Partitioning: bridging through multiples of 10: 6070 - 4987, 4987 + 13 + 1000
+70

e Partitioning: compensating 138 - 69 =138 - 70 + 1

e Partitioning: bridging through 60 to calculate a time interval - What was the
time 33 minutes before 2.15pm?

3mins 15mins 15mins

NN

1:42 1:45 2.00 2:15

e Using known facts and place value to find related facts.

Children's Representations

2 M

This is now
“Sixty-twelve”

72

Subtract numbers with up to 4 digits using the formal written methods of
columnar subtraction where appropriate

Use inverse operations to check answers to calculations.

Solve addition and subtraction problems in contexts, deciding which operations
(+ or -) and methods (Singapore bar, number line, columnar subtraction)
Remember fo use place value counters to support understanding further.

Compact column subtraction Links to other strands:

2X'sy |-
- | 562

digit in a four digit number.
- Solve addition and subtraction two
- Estimate, compare and calculate

Identify, represent and estimate
numbers using different

representations. (Place value)
Recognise the place value of each

different measures, including money
in pounds and pence.
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Year 4 - Subtraction

Key Vocabulary

Minus, take away, subtract, equal to, how many more to make..? how much more? inverse, how many more/fewer? is the same as, exchange, decrease, fewer
than, less than, difference between, most, least, bridge, partition.

Key Questions and Generalisations

Investigate when re-ordering works as a strategy for
subtraction. Eg. 20-3-10=20-10- 3, but 3 -20 -
10 would give a different answer.

What do you notice?

What's the same? What's different?
Can you convince me?

How do you know?

Fractions

- count up and down in hundredths from
any given number, including mixed
numbers

- subtract fractions with the same
denominator

- solve simple measure and money
problems involving fractions and
decimals to two decimal places

Mastery

Wiite down the four mlationslips wou can 222 inthe bar modsl

2300
3540

L+ =]
L+ =]
LI
L - =L

Mastery with Greater Depth
Write >, =or <m each ofthe circles to make the number sentence comect

1023 +24 424 (H1023 + 48
1232232 (1355232
1237 -68+ 32 ()H1242-69 +31

Pupils shouldreason about the mumbers andraationships, rather tham calouiate
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Year 5 - Subtraction

Mental Strategies

Written Method

Consolidate and decide upon appropriate mental strategies: find differences by counting
up, partitioning, applying known facts, bridging through 10 and multiples of 10, subtracting
9,11 etc by compensating, counting on to, or back from the largest number.

Subtracting numbers mentally with increasingly large numbers. Eg. 12,462 - 2300 = 10,162
Use rounding and inverse operation to check calculations

Adding and subtracting decimals, including a mix of whole numbers and decimals, decimals
with different numbers of decimal places and complements of 1. E.g. 1-0.17=0.83

Adding and subtracting tenths, and one-digit whole numbers and tenths

Use appropriate mental strategies to solve problems involving time, money and measure.

Subtract whole numbers with more than 4 digits, including using formal written methods
(columnar subtraction).

Practise adding and subtracting decimals.

Use subtraction to solve problems involving time, money and measure using decimal notation
(up to 3d.p.)
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Children's Representations

Compact column subtraction
(with 'exchanging’).

’3”/*2"?/3"% —-]/g 2 - g
28928 6796 5

ON O

Year 5 - Subtraction

Key Vocabulary

How many? left, gone, take away, leave, less/than difference between, count back, subtract, minus, fewer, exchange, decrease, tenths boundary
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Key Questions and Generalisations

When considering relationships between
physical, pictorial and written
calculations:

What is the same?

What is different?

Compare and discuss the suitability of
different methods, (mental or written),
in context - which is the most efficient
method?

Fractions

Subtract fractions with the same
denominator and denominators that
are multiples of the same number.
(Include fractions exceeding 1 as a
mixed humber.)

Solve problems involving number up
to three decimal places.

Mentally add and subtract tenths,
one-digit whole numbers and
tenths.

Mastery

Set out and solve these calculations using a column method.

3254+  |=7999

2431 = - 3456
6373 - = 3581
6719= - 4562

Mastery with Greater Depth

True or False?
3999 - 2999 = 4000 - 3000
3999 - 2999 = 3000 - 2000
2741 -1263=2742-1264
2741 + 1263 =2742 4+ 1264
2741 -1263=2731-1253
2741 -1263=2742-1252

Explain your reasoning.

Using this number statement, 5222 - 3111 =5223 - 3112 write three more pairs
of equivalent calculations.

Pupils should not calculate the answer to these questions but should look at the
structure and relationships between the numbers.

Year 6 - Subtraction
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Mental Strategies

Written Method

Perform mental calculations, including with mixed operations and
large numbers.

Use estimation and inverse operation to check answers to
calculations and determine, in the context of a problem, an
appropriate degree of accuracy.

Use inverse knowledge to solve calculations.

Undertake mental calculations with increasingly large numbers and
more complex calculations.

Use appropriate mental strategies to solve problems involving time,

money and measure of up o three decimal places where appropriate.

Example Questions
What is 2 minus 0.005?
What is the difference between 5.7 and 8.304?

12 980 + = 13125
23,111-47 =
149 + 137 + = 650

What is the difference between 10:23 and 11:35?

Add and subtract whole numbers with more than 4 digits, including using formal
written methods (columnar addition and subtraction).

Solve problems involving the calculation and conversions of units of measure, time and
money using decimal notation of up to three decimal places where appropriate.

Children’'s Representations

s How long s the journey from =war=un
Tre nomes) | Oxhill to Shipiton ?

az r

Mg 3 M 01

o — + I~ ® Neim = 001 0.3

Ys

o &v
N|E o

Cl|l©0 o

|

W

®
wlo X
0|0 o
it s

W | oo

~ 6 9
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Year 6 - Subtraction

Key Vocabulary

How many? left, gone, take away, leave, less/than difference between, count back, subtract, minus, fewer, exchange

Key Questions and Generalisations

What is the same?

What's different?

How can we use our existing knowledge to help us
solve the problem?

Compare and discuss the suitability of different
methods, (mental or written), in context - which is
the most efficient method?

Which method would you choose for this
calculation and why?

Fractions

Add and subtract fractions with different
denominators and mixed numbers.

They practise calculations with simple
fractions and decimal fraction equivalents to
aid fluency.

Mastery

Two numbers have a difference of 2.38. The smaller number is 3-12.
What is the bigger number?

Two numbers have a difference of 2-3. They are both less than 10.
What could the numbers be?

Mastery with Greater Depth

Two numbers have a difference of 2-38. What could the numbers be if:
the two numbers add up to 67
one of the numbers is three times as big as the other number?

Two numbers have a difference of 2-3.To the nearest 10, they are both 10.
What could the numbers be?
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Mental Strategies

Written Methods

Children should; count, read and write numbers to 100 in numerals;
count in multiples of twos, fives and tens; double numbers to 10;
halve even numbers up to 20; begin to see the patterns of counting
in 2s, Bs, 10s and develop the language of multiplication.

Counting in 2s; animal legs, shoes, socks... Counting in Bs; fingers,
toes, gloves...

Develop the vocabulary by encouraging children to explain what they are
doing.

Children's Representations

Explaining methods and reasoning orally.

w 2] using Numicon

L

- £
4 grougi of Ip
Ip muliplied by 4
dpxd=ip

It w w v v W W
- .,Eb é-_ 2groups of 5 (5x

Grouping and sharing

©00000)

ege—=—¢)

Children do not need to record number sentences using the symbols. This
may be modelled to them along with pictures, arrays, number lines and

props such as Numicon.

Signs and symbols
2 x 2= [J-2x2
ox[ 1-4 4-[1x2

NB Teacher to model jottings.

Children will be introduced to arrays to model ‘groups of".

Number lines ( number lines)
2x2

NN\
o/ 2VY 4

Pictures/marks
There are 2 sweets in a bag. How many sweets in 5 bags?

0] 0] 0] (0] o
0] (0] 0] (0] o
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Also experience 'lots of’ on bead strings.

Key Vocabulary

lots of, groups of ,double, steps of, jumps of, doubling, columns, rows, ones, repeated addition

times, longer, bigger, higher etc

Key Questions and Generalisations

Understand 6 counters can be arranged as 3+3 or
2+2+2

Understand that when counting in twos, the numbers

are always even.

Why is an even number an even number?
(use numicon to show this)

What do you notice?

What's the same? What's different?

Fractions

Start using vocabulary related to fractions e.g.
half, quarter, whole. Relate fractions to sharing
out and measures.

Respond to fractions in real life contexts, for
example;

Half fill this jug.

Is this pot/ cylinder/ container / jug less/
more than / about half filled?

Mastery

Count in multiples of twos, fives and tens from
different multiples to develop recognition of
patterns in the number system. Discuss and
solve problems with manipulatives and props.
Work with arrays to develop understanding.

Mastery Examples:

Ask pupils to use concrete objects to answer
questions such as:
What is double 4? What is half of 62

Show pupils pictures or groups of objects like
the examples below. Ask questions such as

Together for Newark




Can you convince me?
How do you know?

Count up and down in 2s, 5s, 10s with number lines,
props and songs.

What comes next?

What is the sequence?
Could this number be next?
Why / why not?

Solve one step problems involving multiplication and half past 3.
division, by calculating the answer using concrete.

Shade # of this rectangle, circle...
Fold this picture in half.
Cut half way along the line.

Can you split these sweets into two equal
groups? You now have half each.

Look at the clock, the big hand is half way
around the clock, it is at 6 and the little hand is
half way between the 2 and 3 so the time is

How many biscuits are there altogether?’

How many cherries are there altogether?’
Observe how pupils count the objects. Do they
count in twos, fives etc. or do they count in
ones?

| &
SETTTT BNk %
| oo

Mastery with Greater Depth Examples:

If Istart on O and count on in fives will I say
the number 55? If I start on 4 and count on in
twos will I say the number 17? If I start at 10
and count on in ftens will I say 100?

How do you know?

Mental Strategies

Written Method

Doubling and halving

Applying the knowledge of doubles and halves to known facts. Double nhumbers to
10 for rapid recall. Use this knowledge to double larger numbers.

e.g.8 x4 isdouble 4 x 4

Rapid recall of multiplication facts. s 7 T

multiples of
2/5/10 are
always/never ...

2 times table

5 times table

10 times table
Connect the 5 and 10 times tables and relate muli _
Recognise odd and even numbers and relate this to the 2x table.

Show that multiplication of two numbers can be done in any order (commutativity).

Knowing that 3 X5 =5 X 3.
The use of arrays will support this understanding.

Calculate mathematical statements for multiplication and division within the
multiplication tables and write them using the multiplication (x), division (+) and
equals (=) signs.

6x2:= |:|
6 x|:|=12
Dx2=12 12:2x|:|
|:|X|:|212 12:|:|x|:|

Extend to 4 x5 = 10 x D

D:Zxé
12=|:|x6

Other jottings may include arrays, pictures or repeated addition with a number line
or signs.

Together for Newark
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Use a variety of language to describe multiplication and division of 2/ 5/10

Children’'s Representations

Use a range of concrete and pictorial representations, including: 5 10 15
-—-----<—-I-|--- . Becaaps of 10, s timas
¥ | want H:[[[I H{E RH [[[[E [H]P ]}H Conniting tally marks bo
‘Fi"n“q"_‘J Tour | | support couvting in s
[T LLL ]

times

§ moadtiplied by §

EEELELERE L

== 3 multiplied
=== b
| & 12 1
T o0 30
Bxa=m I “lant fou{J 1wl B, ﬂh“:‘r::n'
five: fimes 000 @00 000 000
L 2 e e
[l l:! i 3 [ @ [F]
:| 38, What do you notice about the T Frap ey
: _{k numbers covered up? Is there a Jxdwiy
tfootu B b i pattern? What mumber is next? raiira
v : 14
e —— ' 10 4
- W+W=2eQ+TsT+T+2+2+28242 mE
.-- dededadsd ‘ju, ‘a_ (1] ==

2x4

Or4x2
Repeated addition
2x4=2+2+2+2
Number lines
Using the idea of multiplication as repeated addition.

NN\ NN

0 3 6 9 12 15 18 3x6

Towards written methods
Use jottings to develop an understanding of doubling two digit numbers.

16
10/ \e
x2 IxZ
20l 12 S0 20+ 12 = 20+10+2

Key Vocabulary

lots of, groups of ,double, steps of, jumps of, doubling, multiples, times, multiply, multiplied by, repeated addition, array, row, column, twice, inverse

operation, divide
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Key Questions and Generalisations

Commutative law shown on array (video)
Links to Teachers TV from NCTEM Website - use
counters and flip the array around.

Repeated addition can be shown mentally on a number
line.

How many lots of...?

Can you work out ... with an array or number line?

Explore the inverse relationship between
multiplication and division. Use an array to explore
how numbers can be organised into groups.

What do you notice?

What is the same? What is different?
Can you convince me?

How do you know?

Pupils may be able to carry out certain procedures
and answer questions like the ones outlined, but
the teacher will need to check that pupils really
understand the idea by asking questions such as
‘Why?,'What happens if .2, and checking that pupils
can use the procedures or skills to solve a variety of
problems.

Fractions

I have half, T have 10, how many were there?

Mastery

Children should be able to commit multiplication
facts to memory and understand the concept. They
should demonstrate this when solving problems.
Pupils should look for and recognise patterns within
tables and connections (e.g. 5x is half of 10x).

Pupils should be able o demonstrate understanding
in a range of contexts including;

measurement - counting 5 minute intervals on a
clock face and using money to support counting in
2s, Bs, 10s, 20s, 50s and 100s.

Mastery Example:

Sally buys 3 cinema tickets costing £5
each. How much does she spend? Write
the multiplication number sentence and
calculate the cost.

If Sally paid with a £20 note, how much change
would she get?

Mastery with Greater Depth Example:
Together Rosie and Jim have £12. Rosie has
twice as much as Jim. How much does Jim have?
The bar model can be useful here.

12+3=4

Fim has £4

£12

Together for Newark




Mental Strategies

Written Method

+ recall and use multiplication and division facts for the 3, 4 and 8 multiplication
tables (and 2, 5 and 10 multiplication tables from Y2)

Use doubling to connect 2, 4 and 8 multiplication tables

Develop efficient mental methods using commutativity and associativity

Derive related multiplication and division facts

including for two-digit numbers times one-digit numbers, using mental methods
e Partitioning: multiply the tens first and then multiply the units,
e.8. 57 x 6= (50 x 6) + (7 x 6) = 300 + 42 = 342
¢ Children can apply these skills to solve spoken word problems too,
¢ |Include missing number statements e.g 72+ ]=8

Written methods (progressing to 2digit x

4x12x5=4x512
=20x12
= 240

The associative law:

calculate mathematical statements for multiplication using the multiplication tables that they know,

The commutative law:
4xl2=12x4

| have 8 packets, each
containing 12 crayons.
How many crayons do
| have in total?”

Children’'s Representations

. N ..“ 2 digit x 1 digit number
S B - “.‘ - Ee» 13px3 e.g.7x38=266
SO = . . e ww ot =10px3+3px3
S R .. = 30p + 9p X 30
5x3 ' - oW = 7 210 |56
3 groups of 40 = 39p 210 + 56 = 266
"X 30p 9
3x5

| can see eight

groups of
eight!

Use arrays for partitioning too

groups of seven! » el ¥
—"‘\\8 V| can see seven, M A crsn
) N0 eight times! ve i
10 2 LA T
e [ l ] 7 56 And seven

1digit)

Introduce the grid method with children
physically making an array to represent
the calculation (e.g. make 8 lots of 23 with
10s and 1s place value counters), then
translate this to grid method format.

Developing written methods using
understanding of visual images

10 | 8
0000000000 0O0O0O0OOOO
3 oooogmooooooo@:ﬁooo
coo0co0ob0o0o0o000000000O0O
Develop onto the grid method
10 8
3 30 24

Give children opportunities for children to
explore this and deepen understanding
using Dienes apparatus and place value
counters. Leading o

Short multiplication

24 x 6 becomes

2

aoo B

*
1 4
2

Answer: 144
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Key Vocabulary

Partition, grid method, inverse, groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column, row, commutative,
sets of, equal groups, times, times as big as, once, twice, three times, partition, grid method, multiple, product, tens, units, value

Key Questions and
Generalisations
Connecting x2, x4 and x8
through multiplication
facts

Comparing times tables
with the same times fables
which is ten times bigger.
If 4 x3 =12, thenwe
know 4 x 30 = 120. Use
place value counters to
demonstrate this.

When they know
multiplication facts up to
x12, do they know what
x13 is? (i.e. can they use
4x12 to work out 4x13 and
4x14 and beyond?)

What do you notice?
What's the same? What's
different?

Can you convince me?
How do you know?

Fractions

recognise, find and write fractions of a
discrete set of objects: unit fractions and
hon- uni‘r fr‘ac‘rions wiTh small denominators

O(/Q/\/QQJ\/

SIS

% =

recognise and show, using diagrams,
equivalent fractions with small
denominators

N

3 T+

I
NN

Mastery

What is the relationship between these calculations?

Ix4 4x8

43 8x4

Children should understand that multiplication is commutative.

Mastery with depth

What is the relationship between these calculations?

2x3 4x3
2x30 4% 30
20x3 40x 3
20x3x10 40x3x10

Children should use their knowledge of place value to mentally calculate by multiples
of 10.
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Mental Methods

Children should continue to count regularly, on and back, now including
multiples of 6, 7,9, 25 and 1000, and steps of 1/100.

Become fluent and confident to recall all tables to x 12

Use the context of a week and a calendar to

support the 7 times table (e.g. how many days | Using the distributive law:
in 5 weeks?) 0x7=30x7+9x7

Use of finger strategy for 9 times table. Using the associative law:
(2x3)x4=2x(3x4)

Multiply 3 numbers together
The number line should continue to be used as an important image to
support thinking, and the use of informal jottings should be encouraged.
They should be encouraged to choose from a range of strategies:

- Partitioning using x10, x20 etc
- Doubling to solve x2, x4, x8
- Recall of times tables

The commutative law:
4x12=12x4

Use of commutativity of multiplication

Children's Representations

Ensure children can confidently multi-
ply & divide by 10 and 100, that mul-

tiplying by 10 makes the number big-

ger and all digits move one place to ~
the left, while dividing by 10 makes 88
the number smaller and all the digits
move one place to the right.

This digit iz
warth 200

Moving digits ITF This digit is

worth 30

| can uss place

valus counters to
modsl the grid

method

a Children need to understand and
Use arrays made with place .‘ 300 (36 3611381 apply the language of multiples
value counters to demon- 30 i 3 ) and factors and use it in solving
strate the link between multi- 030 3 ) multiplication and division prob-
plication and division. This will 0 lems, for example, Al factors of
support understanding of the
grid method.

36 are multiples of 2, true or - ;

120 false? Find me two factors of 48 _';.;;,f_".ﬁ,:‘{;,{ [0 U
\:"L"."f\'l'J":)‘:'l. n.'}_'J.L,:.'_'

) o DEED
iehele) =)= COTEE|

that are also multiples of 3.7

Written Methods

(progressing to 3digit x 2digit)

Children to embed and deepen their understanding of the grid method to

multiply up 2d x 2d. Ensure this is still linked back to their understanding of arrays
and place value counters.

10 8 10 8
200 Q0Q0QC00C0Q|OC0Q0C0QCQ
oco0oCcoO0OCOOCO|OCOQODODO0OCCCO
0Cc00OCO0OO0OCO0CO|O > 0 000
10 °°°oo00 0000 o0 oo
Q00 o0 0 e e|e o0 e
oo-»ciﬂﬂ'oocoo 080 o000

0Cc00O0CO0OO0OCO0CO0O|O Oococo0ooco 1 0 1 u u 3 o
coooooooo0ojloooon0 OO
20000 QC00QQC0QO|OQC0Q0C0QCQ
00CcC00OC0O0OO0OCO|OC00000C0
00CcO0O0OOCOO0OCOCOCO|OCO0O0O0ODO0OCO0OO
3 coco@QFoocojlocoRfrooo
20000000 QC0Q|OC0Q00QCQ

3 30 24

+ multiply two-digit and three-digit numbers by a one-digit number
using formal written layout

* Estimate before calculating

* Ensure written methods build on/relate to mental methods
(e.g. grid method)

+ |ntroduce alongside grid and expanded column methods

S50 4 x*'*: 54
2| 200! 16 E:ﬁﬁ?xa}:::}l#
200 (50 x &
216 216
1
Extend to
Leading to 562 x 27
156
Number lines X 5[][] EU 2 X 2?
6x12-  10X6 2X6 20 | 10,000 1200 |40 1092 (7 x156)
/\ 7 | 3500 | 420 |14 3120 (20 x156)
13500 | 1620 | 54 4212
4] 60 T2
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Key Questions and
Generalisations
Children given the
opportunity to
investigate numbers
multiplied by 1 and O.

When they know
multiplication facts up
to x12, do they know
what x13 is? (i.e. can
they use 4x12 to work
out 4x13 and 4x14 and
beyond?)

What do you notice?
What's the same?
What's different?
Can you convince me?
How do you know?

Fractions

» recognise and show, using diagrams, families of common equivalent fractions
* understand the relation between non-unit fractions and multiplication and division of quantities, with particular

emphasis on tenths and hundredths.
* make connections between fractions of a length, of a shape and as a representation of one whole or set

of quantities.

* use factors and multiples to recognise equivalent fractions
and simplify where appropriate

o
_
[=]
_
| &
-
F -
>

ols
T
=4
o
o
[
=
[
Ch
B
=]
U'l|m
I
o -
o

Mastery

Together for Newark

Three children calculated 7 % & in different ways.
Identify each strategy and complete the calculations.

Cara used the
commutative law

?x6=|:|x|:|
-0

Annie Bertie
?><6=?><5+D Ix6=7x7-

=[] =

Now find the answer to 6 x 9 in three different ways.

Multiply a number by itself and then make one factor one more and the other one
less. What happens to the product?

Eg.

4x4=16 6x6=36

5x3=15 7x5=35



Key Vocabulary
cube numbers, prime numbers, square numbers, common factors, prime number, prime factors, composite numbers groups of, lots of, times, array,

altogether, multiply, count, multiplied by, repeated addition, column, row, commutative, sets of, equal groups, times as big as, once, twice, three times,
partition, grid method, total, multiple, product, inverse, square, factor, integer, decimal, short/long multiplication
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Mental Strategies
Children should continue to count regularly, on and back, now including steps of powers of 10.
Multiply by 10, 100, 1000, including decimals (Moving Digits ITP)
The number line should continue to be used as an important image to support thinking, and the use of informal jottings should be encouraged.
They should be encouraged to choose from a range of strategies to solve problems mentally:
- Partitioning using x10, x20 etc
- Doubling to solve x2, x4, x8
- Recall of times tables
- Use of commutativity of multiplication
If children know the times table facts to 12 x 12. Can they use this to recite other times tables (e.g. the 13 times tables or the 24 times table)

Il
1.t

Pupils should be taught through-

out that percentoges, decimals
24x15=7? and froctions are different ways
of expressing proportions.

Example of constructing |
I did equivalence statements:
24x10) | 4x35=2x2x35;
*+(28%3). | 3%270=3x3%x9x10
=92x10

1axd 24 x 5= 120 (haif
of 24 x 10), then multi-
plied 120 by 3 to get 360

| Written Methods
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Short multiplication for multiplying by one digit

Pupils could be asked to work out a given calculation using the grid, and then compare it to ..your* column method. What are the similarities and

differences? Unpick the steps and show how it

200

1200

BD

7 — 327
T x I

Long multiplication for multiplying by 2 digits
Long multiplication using place value counters

Children to explore how the grid method supports an understanding of long multiplication (for 2digit x 2digit)

18
x13

234

1 30 %
'L

reduces the steps.

10

100

801 180

30

24

Multiply numbers up to 4 digits by a one or two digit number using a formal written method including long multiplication.

Compact methods for multiplication are effi-
cient but often do not make the value of each
digit explicit. When introducing multiplication
of decimals, it is sensible to take children back
to an expanded form such as the grid method
where the value of each digit is clear, to ensure
that children understand the process.

Build on dhildren’s understanding:
demonstra: muldplicatdon of a
dedmal number alongside its whaole
number equivalent

326 3.26

x 8 =_ 8
2400 24.00
180 1.80
__48 —0.48
2608 26.08

Together for Newark
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Key Questions and
Generalisations

Relating arrays to an
understanding of square
numbers and making cubes
to show cube numbers.
Understanding that the
use of scaling by multiples
of 10 can be used to
convert between units of
measure (e.g. metfres to
kilometres means to times
by 1000)

What do you notice?
What's the same? What's
different?

Can you convince me?
How do you know?

How do you know this is a
prime number?

Fractions
e Multiply proper fractions by mixed numbers and whole numbers
supported my materials and diagrams

® Tdentify, name and write equivalent fractions of a given fraction,
represented visually, including tenths and hundredths.

Yax Vs
Scaling by >
“finding a half of a
quarter”

YVaxYa -

“Yaof a’4": find a 7, then divide it by 4.

Model how to do this, for example:

of a number is 20. What is the number?

20

Encourage children to draw diagrams to represent situations or problems involving fractions

Hofiotio fio [10] Wi le<S0
——

Mastery:

Fill in the missing numbers in this multiplication pyramid |

108

2]

Mastery with depth:

Futthe numbars 1, 2, 3 and 4 in the bottom row of this multiplication pyramid in
anv order vou e

What diffarent numbers can vougst on the top of the number pyramid” How can

voumake tha largest numberT

Explaim wourreasoning
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Mental Strategies

Written Methods

Perform mental calculations, including with mixed
operations and large numbers (increasingly large
numbers & more complex calculations).

Use all the multiplication tables to calculate
mathematical statements in order to maintain
fluency.

Use estimation to check answers to calculation &
determine, in the context of a problem, an
appropriate degree of accuracy.

Identify the value of each digit in numbers given to
3 decimal places and multiply and divide number 10,

100, 1000 giving answers to 3 decimal places.
Children should know the sguare numbers up

to 12 x 12 & derive the corresponding sguares

of multiples of 10 e.g. 80 = 80 = 6400

How many different x/+ facts can
you make using 727 7.27 0.727

What is the best approximation
for 4.4 x 18.67
Use mental strategies to solve problems e.g.
® x4 by doubling and doubling again
¥5 by x10 and halving
%20 by %10 and doubling
¥9 by multiplying by 10 and adjusting
x6 by multiplying by 3 and doubling

¢ multiply multi-digit numbers up to 4 digits by a two-digit whole number using the formal
written method of long multiplication {short & long multiplication)
* multiply one-digit numbers with up to two decimal places by whole numbers

Written methods

1342

X 1000 @300 40

10000 | 3000 | 400 20

x 18 u

10736 . 8 8000 | 2400 | 320 1 16
13420 E

6.23
2415 ,”" Remind children 27
that the single 4%-{;’1
digit should be in 124.60
the units column £ 162.21
1

understanding of written methods
including fluency for using long
multiplication

X
2

Look at long-multiplication calculations

| 8

containing errors, identify the errors and
determine how they should be corrected

What's the same?
What's different?
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Links to other curriculum areas

' . ) . . . . . bers.
Children's Representations Identify multiples & factors, mcluémg all factor pfur‘s of a number & comrr.\on facTor‘é of two numbers

Number lines Know and use the vocabulary of prime numbers, prime factors and composite (non prime) numbers.
Solve problems involving multiplication and division including their knowledge of factors and multiples,
squares and cubes, including understanding the meaning of the equal sign.

/\/_\ Solve problems involving multiplication and division, including scaling by simple fractions and problems
involving simple rates.

0 80 136 Use all four operations to solve problems involving measures and decimal notation, including scaling.
Convert between different units of metric measure: problems including money.

18T =

Key Vocabulary

common factor groups of, lots of, double, jumps of doubling, groups of times, array, altogether, multiply, count, multiplied by, repeated
addition, array, column, row, commutative, sets of, equal groups, times as big as, once, twice, three times, partition, grid method, total,
multiple, product, inverse, square, factor, integer, decimal, short / long multiplication, tenths, hundredths, decimal, quotient
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Key Questions and Generalisations Fractions
Learn about order of operations BODMAS
brackets first, division, multiplication,
addition, subtraction

Need to investigate the commutative nature
of multiplication

Show how the arrays match the long
multiplication steps

Look at different methods using the Nrich
investigation Method in Multiplying Madness

Mastery
It is correct that 273 x 32 = 8736.

273 x 3.2
273 x 32000
8736+ 032
8736+ 273
8736+ 16
4368 + 1-6

Use this fact to work out.

Which calculation is the odd one out?

753= 18 Mastery with depth

(753 x3)x6
53 4753+5x4
7-53 = 1800

753x2-753x02
750x18+3x18

Show your reasoning

Year 1 - Division

Mental Strategies

Written Method

Solve one step problems involving multiplication and division, by calculating the answer
by using concrete objects, pictorial representations and arrays with the support of the
teacher.

Children should experience regular counting on and back from different numbers in 1s and
in multiples of 2, 5 and 10.

They should begin to recognise the number of groups counted to support understanding of
relationship between multiplication and division.

Children should be given opportunities to reason about what they notice in number patterns.
Group AND share small quantities- understanding the difference between the two

concepts.

Sharing
Develops importance of one-to-one correspondence.

15 shared becween S

0?009.9}15\?\0:\?%)00

Children should be taught to share using concrete apparatus.

Grouping
Children should apply their counting skills o develop some understanding of grouping.

Together for Newark



file:///C:/Users/sbishop/Documents/new%20curriculum%20calculations%20policy%202014/subtraction/Hyperlinked%20files%20for%20subtraction/Counting%20ideas.doc

2+2+2+2+2=10
1x5=10
2 multiplied by 5

5 pairs
5 hops of 2

Children should begin to understand division as both sharing and grouping. Sharing, 6
sweets are shared between 2 people. How many do they have each?

# f

Grouping- How many 2's are in 6?

ORADR

They should use objects to group and share amounts to develop understanding of division in
a practical sense. E.g. using Numicon to find out how many 5's are in 30? How many pairs of
gloves if you have 12 gloves?

Children should begin to explore finding simple fractions of objects, numbers and
quantities. E.g.16 children went to the park at the weekend. Half that number went
swimming. How many children went swimming?

Year 1 - Division
Children's Representations

— 6 2 g2

How many 3s 15
in IS?

X

IS+3=5

Use of arrays as a pictorial representation for division. 15 + 3 = 5 There are 5 groups of 3.
15 + 5 = 3 There are 3 groups of 5.

Initially children use their own recording moving toil : notation in

year 2.

Mastery
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Use a range of concrete and pictorial representations, including:

. Manipulatives to support children’s own recording; and understanding of sharing and the link with
multiplication. =

“How can we share 6 cakes between 2 people?”
. Here, the cakes
vy are placed in an

D | oo
AN

array formation.

o &
L A J

Moving from concrete
to pictorial, counters
represent the cakes to
reinforce the relation-
ship between multipli-
cation and division.

« Manipulatives, and real-life objects to support children’s own recording; and understanding of grouping

and the link with multiplication.

;,',!vi
=

L

Bead strings

J

N\ —~oe0000000000000/

JXMTNIITPNXKLIJ

15 + 2 using grouping model

Coat hangers and socks support calculation of 8+2

“Double 356, Halfof 6is3”_| (O IOO
ll 0 oi

» Dominoes and dice to reinforce concepts of doubling and halving.

Sarah 1s filling party bags with sweets. She has 20 sweets altogether and decides
to put 5 in every bag. How many bags can she fill?

Mastery with Greater Depth

How else could 20 sweets be put into bags so that every bag had the same
number of sweets?

How many bags would be packed each time?

Key Questions and Generalisations
True or false? Here's a pile of socks...can I pair them all up?

What's the same and what's different? Look at these 2 piles of socks...can you
compare them?

doing.

Grouping and sharing are different types of problems. Some problems need solving
by grouping and some by sharing. Encourage children to practically work out which they are

How many groups of ...?
How many in each group?
Share... equally into...
What can you notice?

Fractions
Find half a number of objects through practical sharing.
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Year 1 - Division

Miaxtery

Sam and Tom zhare the fruit egually There are 4 applss, 4 oranges, 1 pears
and I bananas.

How many of each fait do they receive?
Complets the table belows.

Fears

Sam

Mhastery with Greater Depil
Zam and Tom share the fuit egually Thers are 4 apples, 3 oranges, 1 pear and 1
ramana.
How mamy of each fit do they recsive?
Complets the table belowr

Sama

Tem

Tem

Four children share a pizza egually. Draw a diagram to show how muech pizza each
child gets.
TWhat fraction of the pizrza does each child eatT

Four children zhare a bag of 12 markles egually Draw a diagram to show bhow
mamy marbles aach child gets.

TWhat fraction of the bag of marbles does each child getT
Complets this halving well

20

10

Choose iy mumber and create your own halbeing wmall.

Four children share I pizzss egoalhy. Draw a diagram o show botw roach pis=a
each child gats.
WWhat fraction of the pizzas doesz each child eat?

Four children share taro bags of 8 marbler sguoally. Draw a disgram o zshow bhow
mamy marhlez azch child gets.
TWhat faction of one bag of marbles does sach child g=t7

Comiplete this halvins wall
TWhat iz thae relationship betwean the top row and one psrt of your Snal row 7
Explein your reasoning.

20

10

Choosa sy mumber snd create your own babeing wall.

Key Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array
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Year 2 - Division

Mental Strategies
Children should count regularly, on and back, in steps of 2, 3, 5 and 10.

Children who are able to count in twos, threes, fives and tens can use this knowledge to work

out other facts suchas 2 x 6,5 x 4, 10 x 9. Show the children how to hold out their fingers
and count, touching each finger in turn. So for 2 x 6 (six twos), hold up 6 fingers:

Touching the fingers in turn is a means of
keeping track of how far the children have gone
in creating a sequence of numbers. The physical
action can later be visualised without any actual
movement.

This can then be used to support finding out 'How many 3's are in 182" and children count along

fingers in 3's therefore making link between multiplication and division.

Children should continue to develop understanding of division as sharing and grouping.
— T 69
If/..HDW many 3s \‘I \ )
i i)
)

15 15+3=5

15 pencils shared between 3 pots, how many in each pot?

Children's Representations

Use a range of concrete and pictorial representations, including:
. Arrays

€€
oooovee| /X214 |66 S =aa \
00eeeee| 14:2=7 |88[14+7=2 2
€6 '
. Number lines to €6 Grouping ITP
support grouping L

“How many group
of 5 minutes have
passed when the
minute hand

Written Methods

Pupils decode a problem first, represent it using manipulatives and jottings: and
finally record it symbolically.

. .. ¥of26=13
..ﬂ.:--":__g-_ Ay J
Yy A 26+2=13
I A AL 57
Y TRE S LAY S
e -'.;"'r:
kﬁg? XY

Know and understand sharing and grouping- introducing children to the = sign.

Children should continue to use grouping and sharing for division using practical apparatus,
arrays and pictorial representations.

Grouping using a numberline

Group from zero in jumps of the divisor to find our ‘how many groups of 3 are there in
157",

15 - 3=5

N ——0000000000000007

—

COC—~-000—~-COC——-000000

- - - - -
v ¥ ¥

™ b b CINEIREIRG b7 B ERCINERG" bt |

Continue work on arrays. Support children to understand how multiplication and division
are inverse. Look at an array - what do you see? What else do you see:

+ = signs and missing numbers

6+-2=0 0=6+2

6+01=3 3=6 -0

1+2=3 3=00:2
1+v=3 3=0=+V
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Year 2 - Division
Children’'s Representations (cont.)

\

)

Q |:| (] D [7__| There are & sweets, how many people con have 2 sweets eoch?
f 1 /_/'
N Y

&now and understand sharing and grouping:

& sweets shared between 2 peaple, how many do they each get?

2 ™
Sharing [ X

~ T e at

X/ )
L/ 00/00/00

|
-

* .--"l .
\ Children should be taught to recognise whether problems require sharing or grouping.

4
Fractions
Recognise, find, name and write fractions bI, %, 4, 2/4 of a length, shape, set of objects or
quantity.
Write simple fractions for example, 3 of 6 = 3 and recognise the equivalence of 3 and 2/4.

Key Questions and Generalisations
An understanding of the more you share between, the less each person will get (e.g. would
you prefer to share these grapes between 2 people or 3 people? Why?)

Secure understanding of grouping means you count the number of groups you have made.
Whereas sharing means you count the number of objects in each group.

Some Key Questions

How many 10s can you subtract from 60?

I think of a number and double it. My answer is 8. What was my number?

If 12 x 2 = 24, what is 24 < 2?

Questions in the context of money and measures (e.g. how many 10p coins do I need to
have 60p? How many 100ml cups will I need to reach 600ml?)

True or false? I can only halve even numbers?
True or false?4x3=12s03+12=4
What's the same and what's different?
12-3=4
12+-4=3

Key Vocabulary

group in pairs, 3s ... 10s equal, groups of, divide, +, divided by, divided into, share equally, one each, two each..., group, equal groups of, lots of, array, divide, divided by, divided into, division,

grouping, humber line, left, left over

Together for Newark




Mastery

Two friends share 12 sweets egually betwean them. How mamy do they each getT
Writethis 3z a divizsion nomber zentence.

hakeup two more zharing stories like this one.
Chocolate bizcuits come in packs (gronps) of 5. 5zlly wants to oy 20 biscoits in
total How many packs will she nesd to buay?

Writethizs 3z 3 division mombser zenisnce.

hizke up two more grouping stories likethis one.

Twao friends want to buy zome marbles and then share them owt egually batweean
them.

Thev could buy a bag of 13 marhles 3 hag of 14 marbles or 2 bag of 19 marhles.
What size bag should they v so that they can share them sgually?

What other mombers of marbles conld be shared agually?

Explein yvour reasoning.

Year 3 - Division

Mental Strategies

Written Method

Children should count regularly, on and back, in steps of 3, 4 and 8. Children are encouraged
to use what they know about known times table facts to work out other times tables.

This then helps them to make new connections (e.g. through doubling they make connections
between the 2, 4 and 8 times tables).

Children will make use of multiplication and division facts they know to make links with other
facts.

3x2=6,6+3=2,2=6+3

30x2=60,60+3=20,2=60+30

They should be given opportunities to solve grouping and sharing problems practically
(including where there is a remainder but the answer needs to given as a whole number)
e.g. Pencils are sold in packs of 10. How many packs will T need to buy for 24 children?

+ = signs and missing humbers
Continue using a range of equations as in year 2 but with appropriate numbers.

Gr‘ouping +6 +6 +6 +6 +6
How many 6's are in 30? VY Y Y
30 + 6 can be modelled as: 0 ¢ 12 T 24 )

Becoming more efficient using a numberline
Children need to be able to partition the dividend in different ways.
48 +4=12

+40 B +8 )
/ﬁaroups \ﬁups \_

Sharing - 49 shared
between 4. How

many left over?

Together for Newark

Grouping - How many
4s make 49. How
many are left over?




Children should be given the opportunity to further develop understanding of division
(sharing) to be used to find a fraction of a quantity or measure.

—_—
g " "
/7~ I'm3 times \
/ : ‘ \
as tall as you ‘|

\\ I'mn 3 metres wll. /
B vniaiiie> 4

3b+3=12

’l:m only . a0 6

|
v metreaall. )

o~

30+3=10 6B+3=2
@ T

_+.

Remainders
49+ 4:=-12r1
+40 +8

_ ) N +1
10 groups er‘oups\
/ 10x4=40 2x4:8 {\

Place value counters can be used to support children apply their knowledge of grouping. For
example: 60 + 10 = How many groups of 10 in 60? 600 + 100 = How many groups of 100 in
600?

Once children are secure with division as grouping and demonstrate

this using humber lines, arrays etc., short division for larger 2-digit

numbers should be introduced, initially with carefully selected

examples requiring no calculating of remainders at all. Start by 3 2—

39 6+

introducing the layout of short division by comparing it to an array.

21 =
63 + 3 equals 55
three groups o o0 o
2 tensand a 3 © 00 = 3 63

one.

Iknowthat 63 +3=21,5063+21=3,

&d21x3=63,503x21=63.

Year 3 - Division

Together for Newark




Key Questions and Generalisations
Inverses and related facts - develop fluency in finding
related multiplication and division facts.

Develop the knowledge that the inverse relationship can
be used as a checking method.

Questions in the context of money and measures that

involve remainders (e.g. How many lengths of 10cm can I

cut from 81cm of string? You have £54. How many £10

teddies can you buy?)

What is the missing number? 17=5x3+__
__=2x8+1

. True or false? There are always 4 different
number sentences in a number family?

. What's the same and what's different?
32+8=

33+8=

Fractions

Use children's intuition to support understanding of
fractions as an answer to a sharing problem.

3 apples shared between 4 people = %

CIC

Recognise and show, using diagrams, equivalent fractions
with small denominators.

Recognise, find and write fractions of a discrete set of

objects: unit fractions and non-unit fractions with small
denominators.

Equivaient Fractons -

o A
Bl 0l EE) e

= =
B [

—r—

40+85=| 7

Mastery

The following problems can be zolved by using the calcnlstion &+ 1. True or falseT
There are 2 bags of bread rollsthat have 8 rollsin each bag How many rolls are
there altogether?

Aboat holds 2 people How many boats are needed for § peaple?

Thave 8 pencils and give I pencils to each person How many people receive
pencils?

Thave 8 pencils and give 2 away. How many do [ have lefi?

Sam iz planting onions inthe vegetable plot in his garden.
He arranges the onions into rows of 4 and has two left over
Hethen srranges them into rows of 3 and has none left over
How many onions might he have had?

Explein your reasoning.

Key Vocabulary

Inverse, share, share equally, one each, two each..., group, equal groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, inverse, short

division, remainder, multiple

Children's Representations

Informal exploration with manipulatives supports the progression to
formal written methods—which is continued in Year 4.

2
®
o ®
\‘
g i &

S 24
m o loem
«el38 3|72

An image for 58 : T N——

The array is an
imaga for division
toa
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Year 4 - Division

Mental Strategies

Written Methods

Pupils should be taught to:

> recall multiplication and division facts for multiplication tables up to 12 x 12
» use place value, known and derived facts to multiply and divide mentally
»  recognise and use factor pairs and commutativity in mental calculations

Using known facts and

blank arrays to \ & o

calculate 176+8.

Factor Bugs

1 36
2 18
3N 12
47N 9
\/
6

| know that

Short division to be modelled for understanding using place value counters as shown below.
Calculations with 2 and 3-digit dividends. E.g. fig 1
- ;

Pupils move onto dividing numbers with up to 3-digits by a single digit, however problems and
calculations provided should not result in a final answer with remainder at this stage.

2138

q;i% 7°2

When the answer for the first column is zero (1 + 5, as in example), children could initially
write a zero above to acknowledge its place

03
511 %S
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Children's Representations

Children can work in pairs: child
A constructs the array (dividing

manipulatives into 3 rows), child
B checks it and records this in a
formal, short division format.

200+6=33r.2

3 3

By working through larger 492 -4

number calculations with
| manipulatives, children

change (re-partitioning)
within division algorithms.

By the end of Year 4, children need to have encountered
remainders in a number of contexts. Pupils can be introduced to
remainders using known facts: e.g. 13+4; and then progress to
larger numbers. (See below).

> p——1 Rermander 2
{ 6
o®e oo
.
eeoe .::
(X ] e

Fractions and Decimals

Pupils should be taught to:

» recognise and show, using diagrams, families of
common equivalent fractions

» recognise that hundredths arise when dividing an object by one
hundred and dividing tenths by ten.

» solve problems involving increasingly harder fractions to calculate quantities, and fractions to divide

guantities, including non-unit fractions where the answer is a whole number

+ find the effect of dividing a one- or two-digit number by 10 and 100, identifying the value of the digits in

the answer as ones, tenths and hundredths

Year 4 - Division

Key Vocabulary

divide, divided by, divisible by, divided into, share between, groups of factor, factor pair, remainder, dividend, quotient, divisor, inverse

Together for Newark




Key Questions and Generalisations
Alongside pictorial representations and the use of models and images, children should progress
onto using a short division (bus stop) method.

Place value counters can be used to support children to apply their knowledge of grouping.
Reference should be made to the value of each digit in the dividend.

‘How many groups of 3 are there in the hundreds column?’
‘How many groups of 3 are there in the tens column?'
'How many groups of 3 are there in the units/ones column?’

True or false? 42 +7=6350420+7=16
What's the same and what's different?

Which of these numbers will divide equally between 2,5,10? How do
you know?

Could this number be in the 2x tables?

Mastery
Itiscorrect that 273 x 32 = 8736. Use this fact to work out:
27-3x3-2
2-73 x 32000
873:6 + 0-32
87-36 + 27-3
8736 + 16
4368 ~ 1-6
Mastery with greater depth
Which calculation isthe odd one out?

753 x

1.8 (753

X 3) X 6

753+ 753 +5x%x4
7-53x 1800

753 x2-753x%x0:2
750 x 1-8+3x%x1-8

Explain your reasoning.

Together for Newark




Year 5 - Division

Mental Strategies

Written Method

. Pupils should be taught to:

o multiply and divide whole numbers and those involving decimals by 10, 100 and 1000

o multiply and divide numbers mentally drawing upon known facts

identify multiples and factors, including finding all factor pairs of a number, and common factors of two numbers .

1017e 7

nn

U

Number lines

V1730

e —

400+17=231r9

Factorising
480+ 15
. =480+5+3

Pupils apply all the multiplication tables and related division facts frequently and use them

confidently .

Children’s Representations

‘ Can we divide this |

Short division with exchange.

| Practical experience with

token into 6 equal

manipulatives is vital for chil-

groups?, then we
must exchange it for ten

tokens. Can we 23
divide into 6 groups 6 “3—8

now?

=

Ones

C

_..l:..,
‘l
T CEE

]

23

dren to talk through the lan-
guage of division e.g. exchange,
remainder; and to embed
conceptual understanding.

I Understanding remainders.

o ® [ N J o @ @000 4
eo® 06 v © 0000
©e ©0 0 °900®

2 out of a whole group of 4 =

2=1-05
4 2

98+4=% =24r2=243 =245

What is the same? What's
different about the ways that these
remainders are expressed?

The language of grouping to be used (see link from fig. 1 in Year 4)
E.g. 1435 + 6 Children begin to practically develop their
understanding of how express the remainder as a decimal or a
fraction. Ensure practical understanding allows children to work

through this (e.g. what could I do with this remaining 12 How

could I share this between 6 as well?)

Short division with remainders: Now that pupils are introduced 0
to examples that give rise to remainder answers, division needs
to have a real life problem solving context, where pupils
consider the meaning of the remainder and how to express it, ie. as a fraction, a decimal, or
as a rounded number or value , depending upon the context of the problem.

The answer to 5309 + 8 could be expressed as 663 and five eighths, 663 r 5, as a
decimal, or rounded as appropriate to the problem involved.

98 + 7 becomes 432 = 5 becomes 496 = 11 becomes
1 4 8 6 r2 4 S r1
2 3 s
7 9 8 5 4 3 2 1 1. 4 9 &
Answer: 14 Answer: 86 remainder 2 Answer: 45 7

086.4
5|432.0

Together for Newark




Year 5 - Division

Key Vocabulary

common factors, prime number, prime factors, composite numbers, short division, square number, cube number, inverse, power of , share, share equally, one each, two each, group, equal
groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, inverse, short division, carry, remainder, multiple, divisible by, factor, inverse,
quotient, prime number, prime factors, composite number (non-prime)

Key Questions and Generalisations

The = sign means equality. Take it in turn to change one
side of this equation, using multiplication and division, e.g.
Start: 24 = 24

Player 1: 4 x 6 = 24

Player 2: 4 x 6 = 12 x 2

Player 1: 48 + 2 = 12 x 2

Sometimes, always, never true questions about multiples

and divisibility. E.g.:

e If the last two digits of a
number are divisible by 4,
the number will be divisible
by 4.

e If the digital root of a
number is 9, the number will
be divisible by 9.

e When you square an even
number the result will be divisible by 4 (one
example of 'proof’ shown left)

Fractions

Recognise mixed numbers and improper fractions
and convert from one form to the other.

Write mathematical statements > 1 as a mixed
number.

Pupils connect equivalent fractions > 1 that simplify
to integers with division and other fractions > 1 to
division with remainders.

Pupils connect multiplication by a fraction to using
fractions as operators (fractions of)

Link to division.

Pupils should make connections between
percentages, fractions and decimals

Find me % of 16. Find me % of 16.

Mastery

Fill in the missing numbers in this multiplication pyramid.

108

Fill in the missing numbers:
8:2= |+4=32:] |=642+] |

Sally’s book is 92 pages long.

If she reads seven pages each day, how long will she take to finish her book?

Together for Newark
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Year 6 - Division

Mental Strategies

Written Method

e Perform mental calculations, including mixed operations and large numbers.

e Identify common factors.

e Identify common multiples.

e Use estimation to check answers to calculations and determine, in the
context of a problem, an appropriate degree of accuracy

¢ Children should count regularly, building on previous work in previous
years.

e Children should practice and apply the multiplication facts to 12 x 12

e Pupils should be practising how to express remainders as fractions,
decimals or use rounding, depending upon the problem.

e If I divide this number by 5. What will the remainder be? How do you
know?

Children's Representations

7" Short division, for dividing by a single digit: e.g 6497+ 8 N

Shert division with remainders: Pupils should centinue to
use this methed, but with numbers to at least 4 digits, and

mals, whole number remainders, or rounded numbers. Real

5 understand how to express remainders as fractions, deci-

life problem solving contexts need to be the starting point,
where pupils have to consider the most appropriate way to

express the remainder.

Caleulating a decimal remainder: In this example, rather than expressing the remainderasp 1, a

decimal point is added after the units because there is still a remainder, and the ene remainder is

carried onto zeros after the decimal point (to show there was no decimal value in the original number).

ﬁcﬁdividing to an appropriate degree of accuracy for the problem being solved. /

Answer: 28-8

0
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Divide numbers up to 4 digits by a two digit
number and interpret remainders as whole number
remainders, fractions or by rounding, as
appropriate for the context

Divide numbers up to 4 digits by a two digit whole
number using the formal written method of long
division and interpret remainders as whole number
remainders, fractions and as a decimal or by
rounding, as appropriate for the context.

Solve problems involving addition, subtraction,
multiplication and division.




Diividi tions
The requirement is to be dble to
divide fractions by whale numbers.

2 =2

uzc n.bnr' to show it initially
il ::::::::3 | ] | 2W
] ] | | ] ® () go & oo @O
however some will need corversion Qﬁ)@ ® 00‘3 o@
into an equivalent fraction se
3 % 2 sob ®2:-3
i ' 8 ' B
[ [ |
Year 6 - Division
Key Vocabulary
Building on previously taught vocabulary
Key Questions and Generalisations Fractions Mastery

Order of operations: brackets first, then multiplication
and division (left to right) before addition and
subtraction (left to right). Children could learn an
acrostic such as BODMAS, or could be encouraged to
design their own ways of remembering.

Sometimes, always, never true questions about
multiples and divisibility. E.g.: If a number is divisible by
3 and 4, it will also be divisible by 12. (also see year 4
and 5, and the hyperlink from the Y5 column)

Using what you know about rules of divisibility, do you
think 7919 is a prime number? Explain your answer.

Divide proper fractions by whole
numbers (e.g. %5+ 2 =%)

associate a fraction with division and
calculate decimal fraction equivalents
(e.g. 0.375) and for a simple fraction
(e.g. %)

identify the value of each digit in
numbers given to 3 decimal places
and multiply and divide numbers by
10, 100 and 1000, giving answers up
to 3 decimal places.

use written division methods in cases
where the answer has up to two
decimal places

recall and use equivalences between

Find numbers to complete thess nuimber sentences.

|:|x 1040 = 2400
25 |:|= 200

[ Fuwo=10<[ ]
25x[ Fas[ ]
23 = |:|=1ﬁ1x |:|
24 |:|=1m=:x |:|
1-ﬁ1+|:|=23x |:|
|:|-_=|:|

Mastery with Depth
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Some Key Questions for Yeard4 to 6

What do you notice?
What's the same? What's different?
Can you convince me?

How do you know?

simple fractions, decimals and
percentages, including in different
contexts

All the pupils in a school were asked to chooss betwesn an ant gallery anda
science musenm for a schoal trip

The resnlt was 3 ratioof 127 infzgop of the science mmsenm
Fovc pupils were offschoal and didot vote
Eray pupil wenton the trip to the science musenm the followng wesk

Afterthe trip there 153 news headline on the schaoal wehsits that says An 700
pupils inthe schoal went to the sciene mosenm

Dho woun think that this news headline is comect” Explan vOUf i23500ing

Together for Newark




