Shine | i ke stars 1 n
Philippians 2:15

St Paul As CE Pri mary

Maths Written -Calculation Policy

Vision

Our school is one family, united in love and deeply rooted in our Christian
val ues, wher e tjoupneytwa fourishpstriving forfercéllence in all
that we do. Inspired by the transformation of St Paul, and enlightened by the
glory of God, we will shine like stars to make the world a better place.

Values

Love, Forgiveness, Faith, Friendship, Hopenal Peace.
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STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

Rationale
This policy has been designed to show progression in written mathematical methods throughout the school. Our
written calculation policy is set out to show:

1 The objectives stipulated for dur operations by the National Curriculum

9 The calculation methods for each year group

1 Relevant vocabulary needed at each stage

1 Examples of reasoning activities

Concrete, Pictorial and Abstra¢CPA)
Each calculation method is shown througgncrete,pictorial and abstracexamples.
1 FromEYFS to Yeér new calculation methods aiietroduced using concrete manipulatives
91 Pupils then progress tpictorial representationdefore workingabstractly Thebar modelis used during the
pictorial stage to suport understanding.
1 Progression through the stages varies accordingdividual pupil need

Mastering Calculation

The curriculum places a strong emphasismwastery If a pupil is fluent in a calculation method for their year group,
they willnot justmove on to a different methodnstead, pupils are encourageddeepen their understandingithin

the same methodThis may include:

using the method idifferent conexts

applying the method tmther areas of learning

solving calculations witissing digits or values

explainingor exploringdifferent aspects of the method

proving answersising pictorial representations or manipulatives
identifying andexplaining errasin calculations

=A =4 =4 -4 -4 A

Mathematical Vocabulary

The National Curriculum places great emphasis upon the use of correct mathematical vocabulary and children
developing this. Throughout school, children are strongly recommended to use and apply mathematical vocabulary
when learning a new method or concepihey will be constantly exposed to this, have it expertly modelled by their
teacher and be expected to use it themselves when justifying methods.

Mental Methods

Mental strategies are prioritised alongside written methods. Estimation and inwéiseking are taught explicitly
Children will be shown number patterns and relationships between numbers throughout the school. Times tables
are introduced and taught in specific year groups:

Reception:multiples of2

Year 1:multiples of2,5and 10

Year2: 2x, x5, x10 (and multiples 8§

Year 32x, 3%, x4, x5¢6, x8,, x10

Year 4 (as above) including?, x9, x11, x12

Bar Models

Bar models are used to:
1 representunderlying mathematical structures
1 supportvisualisatiorof mathematical problems
1 developproblem-solvingand reasoning skills

Concrete

DD

Pictorial

Bar modelling: 6
T isintroduced irEYFSncluding associated structures and vocabulary 4 \ 2

{ usesconcrete representation support understanding & 6
T is used consistently across the school ‘

Abstract
4+20r2+4

Bhine |i ke stars in the world. A
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STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

Different Types of Bar Models

The whole is the sum of the parts.

Discrete bar
models

Every unitis an
individual box.

Continuous bar
models

Amounts are
represented as

Part/whole bar models Comparison bar models
Comparing two amounts by
drawing their bars and having

Whole ‘ ’
brackets represent ‘the whole
part part or ‘the difference’.

fashion.

Look at and discuss bar models
with pictures in e.g. 5s and 10s
frames

Not expected to draw accurate
models independently though
could start drawing boxes
around objects like a bar model
Children should not be
discouraged if they try to draw
bar model jottings.

independently.

Use brackets for the
whole but be exposed
to diagrams where the
whole is represented as
a bar

Look at and discuss
continuous models.
Begin to use continuous
models where it
becomes inefficient to
draw discrete models.

proportional

rectangles.

EYFS Year 1 Year 2 KS2
e Concrete exploration e Draw discrete bar Make a transition Use continuous
e Presentitemsinalinear models accurately and | from discrete to models with

continuous for
most areas of
maths and be able
to draw these
independently and
accurately with
increasing levels of
proportionality.

increasing levels
of proportionality
and variation in
where the whole
is depicted.

Progression in vocabulary of bar models:

Not expected to call
them bar models.

them as bar models

used when comparing
whole bar to brackets
drawn previously in

year 1

EYFS Year 1 Year 2 KS2

e Children should e Children use part ¢ Children confidently Children can explain all
understand and and whole use part and whole aspects of a bar model,
identify parts and vocabulary vocabulary including parts/wholes,
wholes. e Children canidentify |e Brackets terminology | known/unknown and

brackets/bars

Bhine

i ke stars in
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STPAULAS CE PRUMARY SCHOOL

MATHS WRITTEN-CALCULATION POLICY

Mathematical Vocabulary Progression

The calculation policy includes a progression of vocabulary from EYFS to Year 6. This is informed by the L_rgml _j As [
requirement that pupils should read, spell and pronounce mathematical vocabulary correctly and confidently (National Curricul um,
DfE). Vocabulary is cumulative; the table shows new vocabulary introduced each year.
EYFS Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Vocabulary is
developed through talk,
play and practical
experiences and is
revisited and extended
throughout Key Stage 1
Number amount, count, place value, count in steps, ascending, thousands, ten thousands , | ten millions,
and Place subitise , value, ones, countin descending, digit value hundred approximate,
Value numeral, digit, tens, sort, part, multiples, digit hundreds, (extended), thousands, digit value

zero, less, whole, compare, value, round, negative million s, power | (refined)

more , fewer, count on, digit, estimate, rounding , numbers , of 10, integer,

same, equal, fewest, greatest, rounding, numbers to numbers to rounding

after, before, less than, compare 1000, Roman 10,000 (extended) |,

different greater than, (form al), numerals (to Roman numbers to

order, partition, interval, least 12), place 1,000,000

numerals (to
forwards, represent , holder
_ 100) Roman
backwards, ordinal numbers,
' numerals (to
number line numbers to 100
1000)
odd, even
hine | ike stars in the world. A
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STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

Addition 1 more, 1 less, addition, count partition, column efficient accurate, order of
and add, add more, on, count back, bridging method, approximate, operations
Subtraction plus, total, number (through 10), column constant
altogether, facts, fact calculate, addition, difference,
first, take family, calculation, column strategy,
away, number subtraction, exchange, subtraction,
bonds, part, minus, regroup, efficient
whole , difference, multiple of , method,
numbers from between, equals, increase, estimate ,
zero to 20 equals sign, decrease, sum, inverse
(and beyond) , symbol, number crossing the 10,
double, half sentence crossing the
100, related
facts,
operation
Multiplicati double, share, multiples, multiply factor, equal scaling, factor square composite
on equal groups, array, repeated multiple, groups pairs, inverse, number, prime number,
groups of, lots addition divide , times (formal), times remainder number , cube powers of
And of , unequal, table, product, (formal), number ,
division odd, even, fact family, divided by, common
grouping, inverse divisor, factor, long
sharing, operation guotient , multiplication,
commutative , short division,
scaling remainder
(fraction),
hine |ike stars in the world. A
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STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

remainder
(decimal)

Bhine |ike stars in the worl d. A
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STPAULAS CE PRUMARY SCHOOL

MATHS WRITTE

N-CALCULATION POLICY

EYFS

Children at the expected level of development will:

Number
1

Numerical Patterns

1  Subitise (recognise quantities without counting) up to 5;
1 Automatically recall number bonds for numbers 0

1 Automatically recall double facts up to 5+5;
1 Compare sets of objects up to 10 in different contexts, considering size and differe

Have an understanding of number to 10, linking names of numbers, numerals, their value, and their position in the counting or

- 5 and for 10, including corresponding partitioning facts.

nce;

der;

a sense of the number system
through the use  of counting

concrete objects.

i

-

Combine objects

in practical ways

and count  all.

Understand addition as

a sense of the number system
through the use  of counting

concrete objects.

s >
Understand
subtraction
as counting
out.

to make and count equal

groups of —
objects.

They will

count on in

twos using a

bead string and
number line.

They understand doubling as

repeated addition.

count and share equally

1  Explore patterns of numbers within numbers up to 10, including evens and odds.
Addition Subtraction Multiplication Division
Children are encouraged to gain Children are  encouraged to gain Children use concrete objects Children use concrete objects to

into 2

groups.

6 cakes shared between 2
people each person gets 3

cakes. 6 2 =3

Count a set of objects and

halve them by making two equal

Page 7 of 76

2+ 2 =4

counting R SRR S Begin to count back in ones They use groups.
on and and twos using objects, cubes, concrete and ‘ Understand sharing and halving
will - count 00066C00~0000 bead string and number line. pictorial : 4& as dividing by 2.
onin ones and twos using representation m\/ Begin to use objects to make
objects, Mt i el to record their - groups of 2 from a given

S calculations. amount.

Bhine |like stars in the world. A




STPAULAS CE PRUMARY SCHOOL
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Page 8 of 76

cubes, bead string and number They use concrete and Higher attaining children may Use concrete and pictorial
line. pictorial representation to be able to represent their representation to record their
record their  calculations. calculations using  symbols and calculations.

numbers within a written

calculation. @@@
Higher attaining children may
be able to represent their
calculations using symbols and
numbers within a written
calculation

hine | i ke stars in the world. A
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MATHS WRITTEN-CALCULATION POLICY

Bar Models - Addition Bar Models - Subtraction Bar Models - Doubling Bar Models - Halving

For all of the following S
areas, progression AU DYUDLD M"‘
begins with the use of 5 is our whole. 5 take away 1 <7 We doubled this part [the four]. | | |
real life  objects and How many do we have now? 8 is How many did we start with? 6
moves to AU Y™ our whole. was our whole. We halved it
cubes/counters. The /either splitting or sharing]. We
final stage would be for How many in each part? 5 is have 2 parts now. Half of 6 is 3.
children to draw boxes still our whole amourt
around objects to show They begin to use - and =
they are parts of a bar. They are encouraged to

In EYFS, the 5s frame (or 10s developa mental picture of

frame) can be used to the number systemin  their

stimulate mathematical talk heads to use for calculations.

_I'b cvnmgspac rm Higher attaining children may

©p c npc qpartgifghe e be able to represent their

objects are placed in a linear calculations using  symbols and

fashion. numbers within a written

How calculation.

o | @b | @b many

have we got? What is our

whole? How many spaces are

there? How many could we

have?

What
oh | @b & do
hine |ike stars in the world. A
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STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

wms | mrgac= Uf
this still 3?2 What is our whole?

Then how many would we
have? What would our whole

be?

Use concrete and pictorial
representation to record their

calculations.

U

3 add 2 equals 5. 5 is our
We added these two parts
together.

,'a

e

Qf mu kc mlc kmpc,
mlc jcqggq, - Fmu k
f_tc [ mu= - UFf_r

- Fmu k_I w kmpc a

whole.

Bhine I|ike
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STPAULAS CE PRUMARY SCHOOL

MATHS WRITTEN-CALCULATION POLICY

Begin to use + and =
Encourage to

develop a mental 0 O-
picture of  the H-1n-0
number system in -8
their heads to use “¥%%3t-O

for calculations.

Higher attaining children may

be able to represent their
calculations using  symbols and
numbers within a written
calculation.
Number Bonds
Using both of these
representations for {
number bonds will ‘
ensure children

are provided with
variation in their
representations

and also begin to build
foundations for independently
drawing these in Year 1. A
large emphasis is placed on the
part and whole vocabulary.
Children are not expected to
draw part whole models in
EYFS. However, they can be
introduced by teacher in
repreparation for Yrl.

Bhine I|ike
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STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

Quick Glance: Addition

Bhine |li ke stars in the world. A
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STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

Year Group Written Method Written Method Example
Year Group Number size
EYFS Number tracks
and Number — —
; 012345678149 EYFS Up to 2 digit + 1 digit
lines
Year 1 Number lines 9+ 5214 & 6+7=11 Year 1 Up to 2 digits + 2 digit s
Understanding (][4 H
. llfllljflll‘lA\JIA’Jl‘AA"‘ 6+5:5+?
equality phbbaabbl e i Year 2 Up to 2 digits + 2 digits
6 +5=?+4
Year 2 Partitioning Tlo Tlo o Year 3 Up to 3 digits (1000)
T’Tr + 7[5 S
column [ 21+42=
compact column 2 Qed 1 Year 4 Up to 4 digits including two decimal places
| (1|0 ad 5 | | 21
3|0 and 9 =139 n 42
24/+1[5/=1219 L Year 5/6 More than 4 digits and decimals
Year 3 Expanded 243
column +368
Formal column 611
11
Year 4 Formal column Real life, money, £ n 3 -
measures. 7 3 3
| A
More than 2 o1 1
numbers added
Year 5 Formal column Emphasis on decimals, money, measures,
Year 1 Addition
Objeiré and F Concrete Pictorial Abstract
Str qrngipc
Bhine | i ke stars in he worl d. A
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STPAULAS CE PRUMARY SCHOOL

MATHS WRITTEN-CALCULATION POLICY

Partitioning:
Combining
two parts to
make a whole

Number
Bonds

Expose children,
through effective
teacher
modelling, to
continuous models
when their
number bonds are
secure so that
their working
memory is not
overloaded trying
to work out the
answer and
interpret the new
structure.

Use cubes to add two numbers tager
as a group orin a bar.

Use pictures to add
two numbers

together as a group of
in a bar.

[1[a]afa]1]

[2]a]afafa]

L2 ]a2fafafa]

3+2=5

2+3=5

Fact Families &
Number Bonds

4+6=10
6+4=10
10=6+4

10=4+6
8+1= 10
1+8 =10
10=8 +1
10=1+8
5+40=5

4+1=5

3+2=5

hine |i ke stars in the worl d.
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STPAULAS CE PRUMARY SCHOOL

MATHS WRITTEN-CALCULATION POLICY

Starting at
the bigger
number and

counting on

Adding numbers
(particularly
adding on) could
also be shown on
number lines with
bars above (using
Cuisenaire) if the
children are
confident in their
understanding of
both number lines
and

parts/wholes.

Tosolve 12+ 4 =

Start with the
count on to the
the total ?

bigger number

01238567849 %

. Then

whole amount. What is

Use cubes
or
Numicon

Py

S e e, il Y

A bar model which encourages children to count on

12

rather than count all . Which are the parts, which

is the whole?

©00ee
*eeee

7

Start at the larger number on the number line and
count on in ones or in one jump to find the
answer.

—+—+ /’-}F__I__%__-H\". ——

10 M 12 13 14 15 1§ 17 1& 18 2D

12+ 4 = 16

6+4=

16 + 2

Bhine I|ike
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STPAULAS CE PRUMARY SCHOOL

MATHS WRITTEN-CALCULATION POLICY

Reg rouping Using counters/cubes or Numicon Use pictures or a number line. Regroup or partition How could we
. eaeeettee v the smaller number to make 10.
to make 10 regroup to make
| GeTRTeeTeee - a number bond to
10?
3+9=
Start with the bigger Qmj
number and use the
- +2 =
smaller number to 9+ 5 =14 . +4 10+2
-+ po—
= make 10. ~ \
01T 2 3 45 6 7 8900 17112154 15 16 17 18 16 20
There are 6 sweets in
Problem Small steps ,
) ' a bag for Tim and
solvmg roZoZexe; 6 6 Ben. If Tim has 4
' - r - ) sweets how many will
: . 4
fee : o ‘ - —— Ben have?
T =k Ti'm Ben Tim Ben
¢ Use the vocabulary:
Cubes / counters /Cuisenaire used to r . ) 41s a part.
N . o 4 2 I 2 is a part.
transition from real objects to pictorial \ ~ A T ) The whole is 6.
m en
bars.
Bhine |ike stars in the world. A
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STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

Year 2 Addition

Adding three single

digits

Use bead strings to work out sums e.g. 4 +
7 + 6 =17. Put 4 and 6 together to make
10.

Add on 7.

| eowe eeveee -

| onen  evvene
Build a tower of bricks and then ask the
child to split them in 3 ways ® add the

numbers together.

Add together three groups of objects. Draw a picture to

recombine the groups to make 10.

£ . Sgs . I8
FEEE P
Fgosd S8
&g s,
Bar model represent the 3 numbers.
4 6 7

Combine the two
numbers to make 10 and
then add on the

remainder.

4% 7 +6)= 10+

10
= 17
Children should be
shown missing number

sentences.
Tens Ones + Ones Contme to develop understanding of Represent base 10 with lines / dots 41 + 8
place value and partitioning e.g. 41 + 8 e.g.41+8
mm_ I0s s ° Practise adding the ones
HHHHEHEE | " |
L'_ a 40 + 9 = 49
™ :
The bar model:
hine |ike stars in the world. A
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STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

Using dienes or Cuisenaire rods to show ?

—_—

bar 41 8

models. _

L b
_ B
49

45 + 4 = 49
4+ 45 =49
CITTEITTTD EIEFERRR CEFFEERTR Y g g g g 8086 6
Number Bonds Children 15+5=
explore ways
of making / 20 —— 5+15=
numbers within 2_0 - i P
20 \ : ".A,; ~
' ?+17=20
17+7=20
20=17+7
20=7?+17

[]+[ =20 20-[]=[]
[J+[]=20 20-[]=[]

Bhine | i ke stars in the world. A
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STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

TO+ TO ® no Add together the ones first then add the After practically using the base 10 blocks and place
T
regrouping tens. Use the Base 10 blocks first before value counters, children can draw the counters to help 2—7?_ + -f‘- (5)
moving onto place value counters. them to solve additions.
- 2 O'and L.‘-
E.g. 24 + 15 _—\ | O 1 OadB
1 OO0 0cO ) and = 'g 9
o T o || 3 3
| E— 24+1/5/=231
EEEE 0000 | rreiere o l 0o
] OO0 (mEmEE
© (008 ] Rfcl kmtgle ml
Using dienes /Cuisenaire to show bar 2 4
The bar model:
models. > + 5
24 15 3 9
TO +TO Show regrouping using dienes: 36 + 25 Children to represent base 10 by Looking for ways to
(With regrouping in 37 + 15 =52 drawing it in a place value make 10 :
the ones) III g I 5 chart. 36 + 25=
l:II’:I
: 30 +20 =50
0 o 6 +5 =11
82| a5 The bar model:
b 50 + 11=61
36
Continue to develop understanding of 36 25
+25
partitioning and place value Formal 61
method: 1
hine | i ke stars in the world. A
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Year 3 Addition

HTO + O

(No regrouping)

HTO +O

(With regrouping)

This can also be done with place value

counters or Base 10.

134 + 215 =

[¢]

Pictorial representation of the columns and counters.

@ oee &60e
+ O® ¢ il b d )

Start by partitioning
the numbers before
moving on to clearly
show the exchange
below the addition.

HTO +T Slelele
No regroupin
( grouping) DREED Introduce the  column
HTo+To method.
(With regrouping in Make both numbers on a place value
grid.
the tens) Regrouping:
HTO + HTO | ‘ 0 146 »;!TO
& )
(With regrouping in ::.. +527  Add up ¥ S
the
ones & tens) 0000 s
000 | hod
and If there are more than 10 or more counters in a column compact column metho
exchange 10 ones for one 10. regroup into a new counter in the next column. Then up to 3 digits
® | | ® 146 add up all the columns. Make it, Draw it, Write it. 243
000 +527 +368
611
®0 Bar models =
?
Add up the rest of the columns, 360 25
exchanging the 10 counters from one
column for the next place value
hine | i ke stars in the worl d.
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MATHS WRITTEN-CALCULATION POLICY

column until every column has been
added.

This can also be done with Base 10 to
help children clearly see that 10 ones
equal 1 ten and 10 tens equal 100.

As children move on to decimals,
money and decimal place value
counters can be used to support
learning.

Partition numbers in different ways with the

of proportionality.

©sl i |l mul & gl bgddcpclr nj

_a

200 + 40 = 240

100 + 100 + 40 =240

100 + 100 + 20 + ? = 240

150 + ? + 40 = 240

Bhine |i ke stars in the
Page 21 of 76
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Y4 ® compact column method up to 4 digits and two decimals (introduced Y5/ Y6 ® compact column method  with more than four digits and
with money) with the same number of digits. If there are more than 10 or decimals with different place value and regrouping in some columns.
more counters in a column regroup into a new counter in the next column. Could use place value counters for adding decimals
Hundreds | Tens Units Then add
up EmE all the 237 +81.79 3 306 1
[ ‘
367 columns. onas s ‘_:v:‘fjf-‘_“f G ( 8 0
.'..7- q
~ + 85 | 59 3 7 0
AOODE ‘- OO0 D ‘QJ’A"
- Leading to 4 5 2 X0 | 5 - - O Ot T | ¥ ) )
1 1 )& S —_— ‘ ' i C = 5
|||_c 11 , 9 3 51 1
e [ - 21 2
- — \

l
2
|| 2]

Bar Model examples:

Bhine | i ke stars in the world. A
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Bar Model examples:
Th H T o
°° . ‘ IIIIIIII _es William asks the children in Year 2 and Yaar 6 if they walk to school.
e - This graph shows the resulta.
. @ mE |||
wa L= .'ﬂlkhﬁ'ﬂ:ﬂ
- 2 6 3 5 [0 don't walk to school
1 1 140
120
100
Number of °° ] —
children 60 -
40 —
20 4 I
0
Year 2 Year 6
Bar Model examples :
Altogether, how many children don't walk to school?
Variation in numbers and representations Altogather, how many children don’t walk to school?
5 110 S0
200
?
— How many more Year & children than Yesr 2 children walk to school?
120
70 ? 50
‘Whole below’ is less conventional though children should
understand that it is not incorrect.
hine |ike stars in the world. A
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This table shows the heights of three mountains.

Mountain Height in metres
Use bar models to understand inverse relationships. il s 8.848
Mount Kilimanjaro 5,895
Wko\e_-é 648
Ben Nevis 1,344
121 527
pa,rt part
How much higher is Mount Everest than the combined height of the
X other two mountains?
527 + 121 = 648 S SHSLS bic
121+ 527 = 648 This would NOT be a correct 5,295 1344 2
648 — 121 =527 sentence because 527 - 121 .
648 - 527 = 121 would equal 406. o :
method
1,609 m
2 marks
7,239 ?
8,848
Bhine | ike stars in the world. A
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Quick Glance: Subtraction

Year Group Written Method Name Written Method Example
EYFS Taking away ones 5Y5) 4 - 3 =1
and Number lines —
Q9 O)
Year 1 Number lines and Children start to show recognisable abstract
Informal number sentences.
Partitioning
13- 7=6,13 ®6=7
Year 2 Partitioning :
column { s ddn :
Year 3 Exchanging R
Formal column w8
5 g8 2
i 16
Year 4 Noughts Real life, money, 3/3,‘/}1 »
Formal column -
measures, 47
4 7 5
700
Answer: 475
- 487
Year 5 Formal column Emphasis on 9 5| m 0
decimals, money, . 21 4
measures, reasoning 203 6
and worded problems
Year 6 Formal column Reinforcing and securing all of the above

Bhine I|ike
Page 25 of 76

stars

Quick Glance Subtraction Number Size

Year Group | Number size

EYFS Upto 1 digit - 1 digit

Year 1 Upto 2 digits - 1 digit

Year 2 Upto 2 digits - 2 digits

Year 3 Up to 3 digits (1000)

Year 4 Up to 4 digits including two decimal places
Year 5/6 More than 4 digits and decimals

in the worl d. A
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Year 1 Subtraction

Objective and Concrete Pictorial Abstract
Strategies
Taking Use physical objects, counters, cubes Cross out drawn objects to  show what has been Children start to show
Numicon and other items such as bean bags taken away.  Bar model can be used. recoghisable abstract number
away ones etc to show - : )
. L e 4 sentences.
how objects "‘ ‘ . ‘ &@O - —
can be s '
taken away. g e
(4) 4®3=1
4 - 3=1
OC o
Q9|_|
Q9 Q _
Discrete model
7-4
/1 ®4=
LD Ix fx fx [x]
. . 7T®4=3
10 I had 10 pencils and | gave 6 away,

how many do | have now?

Use counters and tens frame to work p \ v K s R B ki
though problems step by step. E.g. We _:
had 10 pencils. How many did we give | e e RSO pary

away (6)? How many left? Reinforce 6 10® 6 =
isapartand4is a
part_ ... . 6+f):10
00000

Bhine | i ke stars in the world. A
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Counting Children to first use cubes on top of Children represent what they see pictorially. Children start to show
number lines or number tracks before —— : recognisable abstract number

back =1
X i P D:, sentences.

[ 4 5 16]7]8]3)"

L . ' ’ 6®2=4

| 2 3 4 5 6 7 8 9 |10

jumping on a number line

6 ® 2 =S tart with 6 and count back

Start at the bigger number and count back the

OR1T234567893%0 smaller number showing the jumps on the
number line.
Put 13 in your head, count
Make the larger /_m—\

back 4. Use your fingers to
14 15

number in your “Stvcescese < 2 10 11 12 13 help.

subtraction. Move

the beads along Conveeeeee  ® Children to then move on to

your bead string as 6 i mentally subtracting 3 (to
4

you count backwards in ones. 11213 5|16 (7)) 8|9 |10 10) and then subtracting 1.
; 13®4=9
Count back using tens frame and This can progress allthe  way to counting back
counters. using two 2 - digit numbers.
First Then Now 1®3=4
000
Bhine | i ke stars in the world. A
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Find the Compare amounts and objects to find the Draw cubes/other 00O 00000 Find the difference between 8
) difference. concrete objects or use 00000 T and 5
difference Use cubes to build the bar model to . ' 0B
— illustrate what they Explore why 9 ®6=8 _® °
towers or m ake bars to Hannah has 8 sandwiches,
i ) need to calculate .
find the difference Helen has 5 sandwiches.
. o i Find the difference
Use basic bar models with items to find the
. between the number of
difference ;
sandwiches.
Sam has 5 pencils and Tim has
5 pencils _ 3 pencils. How many more
Use a tens frame with pencils does Tim  have?
physical objects. —E[
i Tom has 10 pencils and Sam has 6
: ? pencils. How many more does Tom
3 pencils Tom 10 have?
Sam _: (The bar is particularly valuable for seeing
Use cubes/counters/Dienes to build the J the difference between the two quantities)
_ numbers. What's the difference between 10 and 67
The difference between 10 and 6 is __
REE SRS 10-6=_
Make 10 14 - 5 (Numicon, counters, 10 square, bead Children present the ten s Show how to make 10 by
string) frame pictorially and partitioning
o discuss what they did to /
(03030 -4 -1 14-5=9
make 10.
06000 o000 _[@@00e /\ _
Hg_lglo eee[ee| (oe[ee YAVAVAVA R 14®4=10
I 10®1=9
Make 14 On the ten s frame Children start to show
Take away the 4 first to leave 10 recognisable abstract number
Then takeaway 1 so you have taken away 5. sentences.
You are left with the answer of 9. 13- 7=6,13 ®6=7
Bhine | i ke stars in the world. A
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Year 2 Subtraction

TO®O Create the bigger number using dienes /place Draw the dienes/ place value counters and then Count back 7 or use column
. value counters and then subtract the smaller cross out what you are subtracting. method
(No exchanging )
number.
s 48 ®7=
48 ®7 =
4 <A\ DN
1 (IR 4 8
S
- | = 7
. - L |
4 ! The bar model:
Children should be advised to use mental 48
methods to calculate this sum initially, before
proving their answer with written methods. ? 7
- Tens cnes Use Base 10 to make Draw the
1010 | the bigger number  then | . | Base 10 or b T ZL} =25
Column /// it | OO0 |EEE K 545_ I I ~
take the smaller O i ace value 40 t
method ||| H —— 5____7— P _ 20+ 4
Jl 1 J | number away. h==sscsceoo . ) counters > o+ 3
(without /lll alongside
exchanging ) the written
| | ® cemine  Calculation This will lead to a clear
Q0BE® 175-w- to help to written column subtraction.
58, ° show
T 64
Show how you o y
partition numbers to working. 5 Z
subtract. Again make b, ‘ Z
the larger number _—
first. Z O
hine |ike stars in the world. A
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TO - TO Create the bigger number using dienes Draw the dienes and then cross out what you are Introduction of the column
Column 41- 26 subtracting. The  exchangi ng must be clearly shown. method:
method with 4l- 26
hangi Formal column method.
exchanging Children must understand
Is 10s Is that when they have
g \ =] exchanged the 10 they still
®
" 1 5 have 41 because 41 = 30 + 11
U
Find the Use comparison continuous models to 18® 12 =6
. find the difference and also to find the

difference munnn DD DD BRE sy

o D p
Missing Once children are using the bar model with the - 9=23
number whole as a bar at the top in Year 2, they can
problems begin using bar models to 23 = -9

represent missing number problems providing

they have a  secure understanding of how to

interpret the parts, the whole

Bhine |like stars in the world. A
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42 + =65
and the unknown part of the question. -
65 =42+
Bhine |like stars in the world. A
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Year 3 Subtraction

HTO - O
(No exchanging )

HTO - O
(With

exchanging )

HTO - TO
(No exchanging )

Use dienes to start with before moving on
to place value counters.

Hundreds Tens

HTO - TO
(With
exchanging in
the tens)

HTO - TO
(With

exchanging in

Start with one exchange before moving
onto subtractions with 2 exchanges.

Draw representations to support understanding,

Dienes or place value counters.

Represent the place value counters

remembering to show what has been

234 - 88

pictorially;

exchanged .

Nl W I
= W -
Wl | O

Formal column method  with
exchangin g. Children must
understand what has
happened when they have
crossed out the  digits by using

correct vocab

ones & tens) 234-88 This will lead to an
understanding of
100s| 10s | 1s 100s| 10s | 1s birac o
0 (0O 0000|0000 subtracting any number
©co (0000 |6 30000000 . . g .y
OO0 ggool including decimals.
100s | 10s 1Is .
o 5000|0000 The bar model:
00
234
1 4 6 5 o8
Bhine |ike stars in the world. A
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Y4 ® compact column method

0s. Make it, Draw it, Write it. Subtraction with money (decimals).

Model process of exchange using base ten or PV

counters.
4357 — 2,735 =1622

Hundreds Tens Ones

CV [iaE
me SR
- =ll

f“rr

IR 25"

a) 0.42-03 =:]

Tenths

Hundredths

OY
%1%

Q0O

4 7 5

Answer: 475

<

with regrouping with more than 3 digits. Include

places.

Y5 + Y6 compact column method

with regrouping with more than 4 digits.

Place value counters for decimals with

294,382 — 182,501 = 111,881

2 sy
- l S G 2 HTh | TTh | Th H
2 022090000000
L q i L@%@ ﬁg—g-bea 000
L ggg o0
4357 | 543-27=273 |
— 2755 = :
1622 g 0000>~~- 000
Ensure the children write out the () S

column method alongside the concrete

resources.

Missing digits:

2 %
- 2

263 ®26.5 =

23

different amount of decimal

182501 k .
e — ?

Children to draw pv counters and show their
exchange—see Y3

Bhine | ike stars
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Bar Model:  Addition and subtraction ® missing number problems Bar Model:  Addition and subtraction ® missing number
problems

Once children are using the bar model with the whole as a bar at the top in

Year 2, they can begin using bar models to

- . Use comparison continuous models to find the
represent missing number problems providing they have a secure diffarence’ find:the whcle withiumbers 23

understanding of how to interpret the parts, the whole and the unknown part digits.
Also compare more than 2 groups.

of the question.

Year 3 Year 4

Bhine | i ke stars in the world. A
Page 34 of 76




STPAULAS CE PRUMARY SCHOOL

MATHS WRITTEN-CALCULATION POLICY

Quick Glance: Multiplication

Year Group Written Method Written Method Example
Name Year4 | Expanded Compact Short:
EYFS Arrays Shor't o 2 4x13 =
multiplication H %
Formal short AR
multiplication 2
_p ] Z Y 8
Multiplying by
Year 1 Arrays and e~ N 10. 100. 1000
Count forwards repeated P o b L Year5 | Formal long Compact Long: 124 x 26 becomes
and backwards y multiplication 1 2
) ) addition 32 1 2 4
in multiples of including
x 2 6
2,5and 10, up whole numbers X 24 4 a
to 10 multiples, b .
y decimals
Year 2 Arrays in a 3x4=12 Multiolvi 128 (4x 2480
4x3=12 K ultiplying 32) 32 2 &
Recall rid s /\ 4 decimals by 10, 11
multiplication X 12=3-4 £\ 100, 1000 ' £6 4 020
Introducing |12+4=3 1 x4 ’ 32)
facts, and )
corresponding inverse _7 6 8(24x
division facts, 32)
in the 10, 5, 2 partitioning
Year 3 Year 6 | Formal long oy
Formal 23 multiplication
Recall 3 Including onto X_2.6
leat short X
multiplication —_— multiolvin 74 4
factS, and mU|t|pI|Cat| 69 p y g
. —_— decimals by + 2480
corresponding on _
division facts, decimals 2.2214
in the 10, 5, 2,
4 and 8
hine | i ke stars in the world. A
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Year 1 Multiplication

Objectives and Concrete Pictorial Abstract
strategies
Doubling / Use a set of objects. Double the set by Draw the objects and use bar models Children may start to show
repeated indi i
P . finding the same number again. recognisable abstract number
grouping
4+4 sentences.
double 4 is 8 -
showing: 2 x 3 and 3 x 2 3x4=12
4x2=8 4+4+4=12
33 8B &8
“ “ “ ,: .- o 3x4and4x3
=/
S ",
1
3x4 -
4+4+4
There are 3 equal groups with 4 in
each group.
hine |ike stars in the world. A
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There are 3 equal
groups with 3 in each

group.

3x4 ( 3 lots of 4)

4x3 (4,3times)

Represent on the number line.

pictorially alongside a number line.

AL AU

g, QW{?

Represent

Abstract number line showing three
jumps of four.

Children count in multiples of a

number out loud.

Write sequences with multiples of

Page 37 of 76

Mm
s u J-,J numbers. 2, 4, 6, 8 etc
Use a
bead
string to
show
repeated addition. 2+2+242+2=10
Children use
counters and .
Cuisenaire Rods Children are  taught about the
to partition totals ksjrgnjga_rgml ©v?a&a q
into equal parts .
3x4=12isthesameas4 +4 +4 =
Using Numicon to show 3 x 5: 12
Bhine |like stars in the world. A
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Introduction of Use a set of objects. Children can place Draw the objects in arrays. Draw in different Children start to use an array to
using arrays to them in groups or start to focus them in on rotations to find the commutative sentences. This | write a range of abstract
count in array shapes. prepares children for  finding factors. Also, calculations.
multiples of 2, help find th
5. 10 2%6 6 x2 to help find the area 10=2x5
(commutative EEEE §{=2=0 of rectangles. 5x2=10
law) =il , 2+2+2+2+2
OQ 1=4=8 0%888 =10
eao ek : 10=5+5
ca
oo
4} B
00
o0
00
00
00
hine |ike stars in the world. A
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Year 2 Multiplication
Consolidating 32 pegs on a board are to be arranged into Ch to illustrate this in different ways and should Which could also be seen as
use of arrays fours. How can these be shown? This be encouraged to be flexible with how they use I9x4=(3x4)+(3x4)+(3x4)=
and repeated shows the distributive law where 8 x 4 = 3 number and can be encouraged to break the 12+12+12=36
addition X4 +5x4. array into more manageable chunks. Or3x(3x4)=36
(distributive
law) 0o 0 o|l0 0O O 0 O©
0o 0 o|l0 0O O 0 O© 4
O Q O 8] 8] 8] 8] 8]
O Q O 8] 8] 8] 8] 8] 9x4=
Follow Year 1 sequencing using Draw the parts first as you count up
Cuisenaire in the number:
rods/counters/cubes _
(s [sls]s[5s] 5x5=
and
progressing to use Then add the whole bar on top:
continuous
models using bars 25 25=5X___
for the top 5|5|5|5|5
whole.
Linking Use objects to make 24. | know there are 2 Drawing arrays or groups: 3 X ? =12 Introduc ing the Inverse operations
multiplication lots so split them up. How many in each Trios can be used to model the 4
and division group? related multiplication and division
through facts.
L 2x?=24 _
missing number sherg /O 4 (O 12
questions OO 0© OO o © $x4=12 A\
O O O o 4x3=12 -i-).’ -
0%0/\ 090 12+3=4
O @) A { \
12+4=3 3 « 4
hine |ike stars in the world. A
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Children use symbols to represent

unknown numbers and complete
o~ ) N .
Q000 equations using inverse operations.
O000?3 _ They use this strategy to ca Iculate
- L L L
~ N PN the missing numbers in calculations.
LW W W W

5
Bhine |like stars in the world. A
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Year 3 Multiplication

Children

be encouraged to

show the

Partition to Use Numicon to show 15 x 4 Children represent the concrete manipulative in a
multiply picture steps they have taken:
Y : a
s [ {EE -
o jelooWeleene o lo X
s
SR i
B ,
Show multiplication of the 10s and the 1s ‘ 10x 4=40
separately l bx 4=20
, : 40 +20 =60
, ” A number line can also be used:
+10 +10 +10 +10 45 46 +6 +5
0% Su4
° i 2
Formal column 1) Show the link with arrays with unifix 13 Children can represent the work they have done Introduction  with expanded short
method X 4 in a way that they understand. multiplication:
TOx O
(No 2) Using Dienes in a grid IOS ,S' Children to record what it is they
regrouping) , : M are doing to show understanding.
oo 4 rows of 13 OO OOO
[ DEm
[S— W
[ 1 1 OO O O o

o0 000
70 9

Show in a bar model.

Bhine | ike stars in the
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3) Using place value counters

10s 1s

o0 | o000

00 | 000

00 | 000
6 9

52

414|444 (414|4|4|4(|14)|4)|4

23

23
x3 x 3
9 69
(3x 3) —
+ 60 (20x3 )
69 (23x3 )
52=4x

TOx O

(with
regrouping of
ones into tens)

Formal column method with place
value counters.

100s | 10s

6 x 23

000000
000000 | =
000000|¥

:
&
7

0
POOOOO
1000000

000000

Children to represent the counters/base
10, pictorially e.g. the image below.

1005

Discuss how multiplying 6 x 2 gives
you 12 and the answer is ten times

bigger .

23
X 6

138

Bhine |ike stars in the worl d. A
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Problem Peter has 4 books This could be first introduced using Further questioning: How many more
. . Harry has five times as many books as Peter.

SOIVIng using How many books has Harry? counters /cubes/Cuisenaire rods. does Harry have than Peter? How
bar models many fewer does Peter have than
(using 4 Harry?
multiples of
2,3,4,5,8 and How many do they have altogether?
10) 4|/ 4|/4a|la||4

4 x5 =

Bhine | ike stars in the world. A
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Year 4 Multiplication

HTO x O
(no
regrouping)

HTO X O
(extra digit in
the answer)

HTO X O
(with
regrouping of
ones into tens)

HTO X O
(with
regrouping of
tens into
hundreds)

HTO X O
(with
regrouping of
ones into tens
and tens into
hundreds)

Children can continue to be supported

by place value counters at the stage of

multiplication.

257 xad=
Use the place value counters 1o
demonstrate mulfiplying in columns.

Make the number with the place value

counters.
L] 1

[]
2|3 r
o0 |scmoc|tqRee 5

Wl
LD
=

Start with the ones. Make 3 groups of 7. E.g.

3x7=21
L3 r o
=
| eo |evees|®Ge
sssse !

If there are 10 or more counters ina
column exchange for counfers in the next
highest colummn.
E.g. 20 ones for 2 tens

EEEEE @ 0.7

ey

Children to represent the counters / dienes

pictorially

With regrouping of 1s into Tens, using dienes:

Show in a bar model.

372

124 124 124

Bar modelling and number lines can support
learners when solving problems with

multiplication alongside the formal written
methods.

Introduction of  formal short
multiplication:
[2Hx 2] =

Bhine |i ke stars in the
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MNow look at the tens, children make 3

oo EEE®BE @ ALK

If there are 10 or more countfers ina
column exchange for the next highest
calumn.

E.g. 10 tens for 1 hundred
The previously exchanged counters are
added to the product.

T ] ]

I -
[-1-1 THEEIENE o} 2 3
[-] GiCh —

Mow look at the hundreds, make 3 groups
of 200. E.g. 200 x 3 = 400
The previously exchanged counters are
added to the product and the
multiplication is complete.
H T []

[-1-]
(T - - DEDEEE ] 2|5 7
u El
20 SRR
[-] B e e —

It is important at this stage that they always
multiply the ones first and note down their
answer followed by the tens, then
hundreds efc.

Show in a bar model.

771

257 257 257

With regrouping

25(7x

o
i

B
—fa N

Further questioning: How many more

Problem Jack has 9 books This could be introduced using
solving using counters/cubes/Cuisenaire rods. does Kim have than Jack? How many
bar models Kim has 6 times as many books as fewer does Jack have than Kim?

Jack. How many books does Kim

How many do they have altogether?

Jack W

Kim | A N U N 9 x6 =

have?

Bhine |like stars in the world. A
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Y5 - Introduction of
4 x 2 digits.

long multiplication with up to
reminding the children about

lining up their numbers clearly in columns.

If it helps, children can write out what they
are solving next to their answer.

Y5 - Introduction of  compact long multiplication

with up to 4 x 2 digits

Onto multiplication of decimals.

To get 744 children have solved 6 x 124.

Y6 ® Consolidation of
multiplication

compact short
and compact long multiplication
methods with up to 4 digits by a 2 digit.

Also onto multiplication of decimals by
decimals ® estimation first, then adding
no of decimal places.

32 To get 2480 they have solved 20 x 124. 1.2 4
X 2 4 124 x 26 becomes X 2.6
1 2 8( 4x32) 744
+6 4 0(20 x 32) 124 124 ted8 0l
X2.6 3.2214
X26
7 6 8(24x32) 7 4.4(06x 124) 11
744 +248.0(2 x 124)
+2 480 322.4(26 x 124)
Onto more compact methods 3224
1 1
When children start to multiply 3d x 3d
and 4d x 2d etc., they should be confident
with the ab  stract
hine | i ke stars in the world. A

Page 46 of 76




STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

UKS2 Bar Models

Use the structure of repeated addition bar models to help understand and represent questions but use formal written methods t o calculate answers. For
calculations such as 43 x 28, a bar model would not be suitable. This is an arithmetic question and best suited for short multiplication. Bar models could
be used to represent problems such as:

Irvin bought 6 bags of apples, each weighing 132kg.

?
132 | 132 [ 132 | 132 | 132 | 132

hine | ike stars in the world. A
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Quick Glance: Division

Year Group Written Method Written Method Example
N Year 4 Compact short Compact short division:
ame -
division 1 4 5 3
EYFS Sharing and :
.g _ Sharing: @ @ 5 | 7 22 28
grouping in .
. 3 3 3 3
Yearl circles Year 5 Compact short ROASHEE
4

\V JP
o]
o

|
\
. 1 5 3 3 > —-’06
Grouping: division m__
= o Remainders -

Year 2 Sharing and ) or
grouping in ) 14513 or 145255 or 145.6
arrays @@ %6-3=3 written as
Voar 3 Sharin PPy : mixed number
nanng 105 13 42 + 3=14 / decimal
within place —
D1 | feflelele Year 6 Long division Long

value columns O |[0ooo 17+3=5r2 division:

i (0000
Remainders k.

Bhine | i ke stars in the world. A
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Year 1 Division

Obijectives and Concrete Pictorial Abstract

strategies

Sharing Children use pictures or shapes to share quantities. 6 +2=3

objects into & @ @ 3 3

groups

| have 10 cubes,
can you share
them equally in 2

groups

Share objects into groups. | have 12
cubes.

55 5

2=4

66
66

Children should also be
encouraged to use their 2
times tables facts.

Share 9 buns between
three people.

9+3=3

Share 12 sweets between 3

people.
Can they be shared equally in 3 12:3=4
groups? After sharing between 3 groups
we have found that are 4 in each
group.
12+3=4
hine |ike stars in the world. A
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Division as
grouping

Divide quantities into equal groups.

Divide 15 into groups of 3.
How many are in each
group?

After making groups of 5 we
discovered there were 3 of
them.

Bhine 1|ike
Page 50 of 76
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Year 2 Division

Sharing objects
into equal
groups

Division symbol

e.g.
20+5=

Children can
choose their
preferred
method but if
unsure, the
sharing method

should be
favoured until
their counting in
multiples is
secure enough to

support
grouping.

If the number
becomes large,
choosing the
most efficient
method is
important.

Using place value counters e.g. 96 + 3

=32

After sharing we found there were 3

tens and 2 ones in each group.

Bar Modelling:

group.

Use pictures or shapes to share quantities.

96

96+3=

Think of the bar
as a whole. Split
it into the number
of groups you are
dividing by and
work out how
many would be within each

Split the bar into the number of groups you are dividing
by and work out how many would be within each

20+95="
9% ?2=20
group

Share £96 between 3
children.
£96 -3 =£32

15 cubes shared between 5
friends.

Show 15 as the whole bar.
Split the bottom bar into 5, 1
part

for each friend.

Count out the 15 across each
part ® remember division
must be equal parts.

Bhine 1|ike
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Represent using arrays: How many strawberries will

Sweets are sold in bags of 3.

Grouping Divide quantities into equal sized
bi groups. Use cubes, counters, objects each child have if 30 are shared between 5 children? If I have 12 sweets how many
objects or place value counters to aid bags would | need?
understanding. 305625 * s ates
| have 12 cubes. LI L 12+3=4
ee 088 % 556
L - & . .
Using place value counters e.g. 96 + 3 . : There are 96 children sitting
~ 3 * s 8 Te in rows of 3.
How many rows are there?
. . Bar Modelling:
You know how many would be within each group, but 96+3=32
. . needto find out how many groups.
After making groups of 3, we find there Py 2 Py
were 3 groups of ten and 2 groups of 96
one.
9%6+?= 3
Division Find the inverse of
L . _ multiplication and division
within S .. . 4 s 4s Linkdivision P .
W ,v v sentences by creating four
arrays L3 to i o
SN sIde 4o Ao inking number sentences.

multiplication

by creating

an array and 7% 4=98
thinking about the number sentences
that can be created. Draw an array and use lines to split the array into 4x7=28
groups to make  multiplication and division 08 ~ 7=4
sentences.
Bhine |like stars in the world. A
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hat

Egl5+3=5 5x3=15 28 +4=7
15+ 5=3 3x5=15
Repeated Repeated subtraction using Cuisenaire rods | Children to represent repeated subtraction pictorially. Abstract number line to
b . above aruler .6+2 represent the equal groups t
subtraction have been subtracted
‘2 '2 - - —Z. =
2 z & -2 =2 -2
_ o) sl e) o 2 2 4 5 &
O 2 & 6 3 groups
3 groups of 2

Solving 20 - —

missing 20

number )

2 2 2 2

problems:

part Children will be

unknown taught to solve this
by counting up in 5s,
thinking about
how many groups of
Sitis.

Bhine |ike stars in the world. A
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Year 3 Division

Division 14+ 3= 4r2 Jump forward in equal jumps on a number line Complete written divisions
) vide obi b then see how and show the remainder
with a Divide objects between groups /-\ many more using r.
. and see how much is left over

remainder you need to

0 4 12 13 | _

jump to find 29 + 8 = 3 REMAINDER 5
a remalnder dividenz divitor Iuotient remainder

& 282 8
" " " 13+4=3r1

. 14+ 4=3r2
Draw dots and group them to divide an amount
‘ and clearly
[ ] .
remainder.
remainder 2
17+3=5r2
Bar model can be used to display whole being divided
into equal parts with a remainder left over.
5 5 5 | r2 |
| /
17
hine |ike stars in the world. A
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Short Tens Units Students can continue to use drawn diagrams with Children to be able to make
division 3 5 dots or circles to help them divide numbers into sense of the place value
equal groups. counters and write
® e /Q Q O Q Q O-\‘ calculations to show the
3 ® 9 00\OC/O0
oNo) P
No y _
Use place value counters to divide
remainder, using the bus stop method alongside 42 +3
h ) o 42 =30+ 12
Exchanging e 0@ ﬁ Enc?urage th.er.n to move t?wards counting in 30-3=10
multiples to divide more efficiently. 12:3=4
Remainder, 10+4=14
no carrying 42 = 3=
Start with the biggest place value, g@gbm e 42 - 3=14
HTO = O we are sharing 40 into three 10s ( s
(No regrouping groups. We can put 1 tenin each
roup and we have 1 ten left over. 232
and r?o group O O O OO
remainder) 0]0) 3 ) 696
—
O] - O
:\2— O O O
Exchange this ten for ten ones and &
then share the ones equally among
the groups.
Omm—u 1 { { m
(TTT N
We look how much  in 1 group so the
answer is 14
hine |ike stars in the world. A
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Solving 36 + =4
missing We know the whole is 36
We can either say:
number .
©uc il mu rfcpec
prOblemS: each group/part, so how
part k _Iw epmsnqg-n_p
Or
unknown _
©uc il mu rfcpec
groups/parts in total, so
how
k _|w gl c_af ep
Year 4 Division
Short Short division using place value counters to | Draw the counters and cross out any that are Introduce short division
L group. 615 +5 regrouped. method.
division
Begin with divisions that
ID u Iﬂ | divide equally with no
- k remainder
HTO = O o |O 00000
(No regrouping © © 00000 12
and no ©0 ' § %%%gooow 1
remainder) 5 6]15
7 2 3
HTO + O
(No regrouping 1. Make 615 with place value counters.
and a 2. How many groups of 5 hundreds can you Move onto divisions with a
remainder) make with 6 hundred counters? .
remainder.
3. Exchange 1 hundred for 10 tens.
HTO + O
Bhine |like stars in the world. A
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(Regrouping of
hundreds into
tens)

HTO + O
(Regrouping of
tens into ones)

HTO + O
(Regrouping of
hundreds into
tens and tens
into ones and a
remainder

Where there are
zeros in the
quotient (e.g.
816 + 4 = 204)

4. How many groups of 5 tens can you make
with 11 ten counters?
5. Exchange 1 ten for 10 ones.

Bar modelling can support learners

6. How ma ny groups of 5 ones can you ma]kerObl ems with division alongSide the
methods.

with 15 ones?

when solving
formal written

728 +5=145r

3

145 | 145 |

145 | 145 | 145 r3

728

Bhi

ne | ike
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Year 5 Division

Short Revision of short division method:
division i —— | I R R T R
| | 4 5 n==r—#3 45161 |
Remainder | 7 22 28 5 ] 4 5 3 —— 3 ———l —— O 6
expressed as a ‘ "’_ | 7 22 | 28 )
fraction — ‘ a 5 )\
Remainder
Finally move into decimal places to divide the total accurately.
expressed as a
simplified 1 4 6
fraction 16 21
. 3 5511 .0
Remainder
expressed as a
decimal
Year 6 Division
Long Could introduce |  ong division using place value
divisi counters 2544 + 12 0212
IVISIONn
12|2544
(2 digit divisors) 24
14
1000s | 100s | 10s 1s | Jer. 5
00 0000|0000 | Wecan'tgroup 2 thousands into 4
© groups of 12 so will exchange them. 24
0
9382 + 37
hine |ike stars in the world. A
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We can group 24 hu'ndreds 12 21544
into groups of 12 which leaves 24
with 1 hundred. —1
After exchanging the hundred, we 12‘ 2544
‘ _ : have 14 tens. We can group 12 tens 24
:: 00 into a group of 12, which leaves 2 tens. ig
0212
After exchanging the 2 tens, we 122544
have 24 ones. We can group 24 ones 24
into 2 group of 12, which leaves no remainder. i‘;
24
24
0

UKS2 Bar Models
As with multiplication, bar models can be used to help represent and understand the structures of a question but would not be suitable for

_pgrfkcrga oscgrgmlg gsaf _qg 102 ¢ 4 gd rfc afgjb gq emgl e r m O©anocutagethsesmtdusg| 4 q
written methods of division. However, bar models could still be used to show an understanding of worded problems e.g.

There are 324 chairs to put in the hall. The headteacher wants to put them in 6 rows. How many chairs will be in each row?

Children could represent it as:

324
[N ER R

Bhine | i ke stars in the world. A
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Fractions — representing fractions

® recognise, find and
name a quarter

Emphasis is placed
on understanding
fractions are parts of
a whole.

% The whole has

been split/divided
into 4 parts and we
are looking at 3
parts OR there are
3 shaded.

©2020LoisRooney

® recognise and use fractions as numbers: unit and non-
unit fractions with small denominators

Unit fraction:%

I I I

Mon unit fraction: 3

C T T 1 1]

s making the whole
min| w
1 0 | 1whole is the same as =

[White Rose Y3 planning document]

s fractions on a numberline

There are __ quarters aliogether,

__quarters = ___ whaoleand ___ quarter.

[white Rose Y4 planning document. |

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
e recognise, find and | g recognise, find, ® count up and down in tenths s Fractions greater s convert from improper
name a half narme and write ) ) e ) than 1 whole fractions to mixed
S ® recognise that tenths arise from dividing an object numbers

fractions S into 10 equal parts
2 2 includin =
3 4 ! 9 10 E 3
unit and non- B .
unit. CITTI T T T T D

[White Rose planning document]

Bhine 1|ike
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Fractions — comparing fractions

Year 2 Year 3 Year 4 Year 5 Year 6
Teacher might discuss | Use fraction walls where possible and e compare and order fractions ® compare and order (denominators are not
less than 1

that halves are bigger
than thirds and
quarters by showing
bar models. Though
this should be done
with caution so that
children do not think
% is always bigger; it
is dependent on the
size of the whole.

Cuisenaire rods to support
understanding.
e compare and order unit fractions
(same numerator)
Use >, < or = to compare the fractions.

]
]
I T I ]
]
[ . . |
1 1 1 1 1 1
s: 905 705

Now order the strips from the smallest to the largest fraction

1

i
When the numerators are the same, the the
denominator, the the fraction.

(Y3 White Rose document]

® compare and order fractions with the
same denominators

Use bar models to compare % and %

____HER

[YS White Rose document]

e compare and order fractions
greater than 1

Usebarmodeistocompare%and%
Useabarmodeltocompareléandl%

[YS White Rose document]

multiples of the same number)

® compare and order (numerator)

These methods will be used to introduce and embed
the structure of comparing fractions with different
denominators and then children will move to the
abstract form of finding common numerators and

common denominators by using multiplication.

©2020LoisRooney
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Fractions — adding fractions

Year 3 Year 4 Year 5 Year 6
* making the whole e add two or more fractions . : - 0 Building on learning from Year 5,
Tl 1 B T ] 55TsT 's children learn to add and subtract
2 fractions within 1 where the children
— e add fractions within one
8 L fr need to find the lowest common
% + % = % + % =§ multiple in order to find a common
denominator (this could be practiced
4 through bar model work as seen in
4 3 7 f Year 5).
- it - }
7 and 7 make the whole 7 g Use the bar model to represent
‘ increasingly complex problems
* adding fractions 1.3 2.3 B8 where common denominators need
® adding fractions and recording : + E = ‘5 4 ; = ; to be found.
the answer using an improper
. S {
fraction when the answer is 1 1 Answers within one:
greater than 1 whole § 4
= fe——
3 .4 7 -
55 5 —
We can use this model to calculate %+-:-=§ — .
[Y3 White Rose document] -
[Y4 White Rose document]
©2020LoisRooney
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Answers greater than 1:

B2 23
20 2020

e add 3 fractions where the answer is greater
than 1

S TN

.o

[all above images from Y5 White Rose document]
e add mixed numbers

Bhine | i ke stars in the world. A
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Fractions — subtracting fractions

Or using a comparison model:

Children should be confident
representing the subtraction
as both a single bar model and
a comparison bar model.

Year 3 Year 4 Year 5 Year 6
e subtract fractions with the same | subtract fractions with the e Subtract fractions with different denominators Continue to embed exchange a whole
denominator within 1 whole same denominator Using a single bar model: bar for a bar of fractions as shown in
7_5 — 2 the final Year 5 example and below:
10 10 10

Apply bar modelling representations

[¥3 White Rose document] to help tackle scenario problems.
On Monday she eats S of a bag and gives 2 of a bag to her friend.
e Subtract mixed numbers On Tuesday she eats 1 bags and gives > of a bag o her friend
What fraction of her sweets does Alex have left?
13 5 ll
4 8 '8
3 7
2= —=
| 4 8
©2020LoisRooney
Bhine | i ke stars in the world. A

Page 64 of 76




STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

i slilils
e (including subtracting from o b o 12 il
fractions greater than 1 Tk TEIE, n
whole) i f : E
6 6
e Subtract 2 mixed numbers
[Y4 White Rose document] 3 5 .
8 4
e —
——— ] KMXTTTIT]
] :-1=1-1=1
8 4 8 8 8
| |
3-2=1
[all above images from Y5 White Rose document]
Bhine | ike stars in the world. A
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Fractions — equivalent fractions

Year 2

Year 3

Year 4

Year 5

Year 6

e Recognise the
. 1
equivalence of 3

2
and %

Additional
manipulatives could
be used, such as
fraction circles.

® Y3 - recognise and show, using diagrams, equivalent fractions with small denominators
® Y4 -recognise and show, using diagrams, families of common equivalent fractions

Use Cuisenaire rods to investigation equivalent fractions.

fraction wall where the rows can be treated as ‘bars’.

Use the bar model to apply understanding of equivalent fractions

through the use of diagrams:

Teddy makes this fraction:
Explain how the diagram shows both ;

=
3 Mo says he can make an and;
o equivalent fraction with a
denominator of 9

]

Year 4 > use the bar model as a precursor for recognising
the multiplicative relationship between equivalent
fractions.

N

Progress to being able to identify equivalent fractions from a pictorial

[Y3 White Rose document]

Using the diagram, complete the equivalent fractions.

Revisit concrete and
pictorial exploration.

Use models to represent
equivalent fractions and
illustrate their
multiplicative
relationship.

[Y5 white Rose
document]

L. Ly . @ Z._ 5
4 12 [0 12 3 12 12 24
[Y4 White Rose document]
©2020LoisRooney
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Fractions — fractions of amounts

Year 2

Year 3

Year 4

Year 5

Year 6

Concrete:

Concrete

Use place value
counters instead of
counting in ones when
the ‘whole’ is large as it

Use the same concrete and
pictorial methods as Y2 and Y3,
depending on the numbers.

Progress to using knowledge of

Become secure using the
abstract method whilst
representing this accurately as a
bar model e.g.

Confidently represent problems
using bar models to show known
and unknown information. Then
use the abstract method to
calculate the answer.

would be inefficient to | times tables to be able to use Find 2 of 42 Whsts e wlim ot A7
" G - is the value
Pictorial: use blank counters as multiples as the parts. * 2
1s. ,/ A \ 2+7=6
—— | 2ofa2is12
? 7
[YS White Rose document] -
Pictorial: ;
Draw out the place A
value counters.
\ﬂ._J
B8
6 White Rose document
Bhine | ike stars in the world. A
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e Solve problems that |e Solve problems that include e Solve problems that include |e Solve problems that include
include calculating calculating the whole quantity. calculating the whole calculazting the whole quantity.
the whole quantity. 1 uanti Jack has spent of his money.

9 ty These three squares are 3 of a whole 9 ty He spent EGOJ:ow much did he have to start with?
o, shape. 4
This is - of a set of beanbags EOf a class are boys. There are 18
girls in the class. How many : =X

." children are in the class? £60

’ ’ ‘ [YS White Rose document]
[¥4 White Rose document] Eva lit a candle while she had a bath.

”“ How many squares are in the After her bath, of the candle was left.

whole shape7 It measured 13 cm,

How many were in the whole set? Eva says:

Children should identify that the

PR Whise Aote donmant) whole has been divided into 4 Before my 'l’:‘"
the cand
Fhoreshoulibied z.arts and one part has 3 squares in red 33 cm
rows, or parts, in total - iha ?
s she correct
denominator is 4. Here, [Y6 White Rose document]

there are 3 equal rows,

They know that each part is equal,

so another row of the | so all the other parts also have 3 in
same amount needs to | them.
be drawn.

3 x4 =12 so there are 12 shapes in
the whole.

This could be introduced practically
using squares of paper or cubes
and drawing large bar models

She is incorrect because:

To find percentages of amounts, the same bar modelling structures could be used as representations just substituting the percentages with fractions.

©2020LoisRooney
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Fractions — multiplying fractions

Year 5

Year 6

®  multiply proper fractions and mixed numbers by whole numbers, supported
by materials and diagrams

e Multiply unit fractions by an
integer

Similar method can be applied on a
numberline, particularly if the
fraction becomes greater than one.

1
5x7—

Use the model to help you solve 3 X %

?

i libld b
O S

e Multiply non-unit
fractions by an integer

Partition your fraction to help you solve 2 3x3
«  Multiply mixed 4

®  multiply simple pairs of proper fractions, writing the answer in its simplest form

(eg.1/4x1/2=1/8)
e multiply fractions by integers (build on skills from Year 5)

£)

» 3 3 "
Eva partitions 2 s to help her to calculate 2 T X 3 @R

2X3=6

3 9 4
5 X3=571%
6+1;=7§

®  multiply fractions by fractions

g 1
- X = is the same as - of =
372 3 2

BB 2x3=6 14
numbers by 3 9 1 IV -
integers BN x3=.=2; ==
A 6+2,=8 2
4 4 Y6 White Rose document]
[YS White Rose document]
©2020LoisRooney
Bhine | i ke stars in the world. A

Page 69 of 76




STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

Fractions — dividing fractions

Year 6

e Divide fractions by integers

Dividing fractions where the numerator is a multiple of the integer they are dividing
by.
Use the sharing method of division.

[Y6 White Rose document]

Dividing fractions where the numerator is NOT a multiple of the integer they are dividing by.
Use knowledge of equivalent fractions to create a fraction where the numerator IS a multiple of
the integer they are dividing by.

©2020LoisRooney

Bhine | i ke stars in the world. A
Page 70 of 76




STPAULAS CE PRUMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

Ratio and proportion — Year 6

) _ - Structures of ratio and proportion are taught
Ratio — comparison between sets Proportion — part Qf a sel _ before Year 6 (but not explicitly as ratio) through

- - the discussion of equal parts, sharing, and
| Mgpse |

multiplication as repeated addition. The
A terminology of ‘proportion’ could be used before
Year 6 when talking about fractions of wholes.

1:3

Division using ratio could be done using a ‘one bar’ method or ‘comparative bars’ (see below). We would encourage children to always use
separative bars (the comparative method) because the different parts are easier to see and compare this way. Children who have particularly
deep and secure understanding of ratio might be able to work flexibly and effectively using both.

One bar method: Comparative bars method:

Abl and Ben share £50 Inthe ratn 2 3

a) How many parts are there? b) What is the value of each part?

—_—

£ 50
— e — ~
\__V_._J\_V_.J

L] L

[Thlrd space Iearnlng]

The following examples focus on using bar models to problem solve with ratio problems in Year 6. All of the following examples use ratios
comparing two amounts but could easily be adapted for triple ratios e.g. 1:3:4. For examples of how to use bar models for proportion, visit
‘fractions of amounts’ as proportion means ‘part of a whole’.

©2020LoisRooney
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Finding the value of each part when the whole is known

Finding ‘how much more’ using ratio.

Finding a whole when a part is given:

Sam and Tom have football stickers in the ratio of 2
to 3. Altogether they have 25 stickers. How many
does Sam have? How many does Tom have?

25
- @@

e
Tom ‘ .
National Cﬂ“’
A Ewwlmnce m it

Tew Sungg of Mattrrmanc:

As a bar model:

Ken and Peggy share £120 in the ratio 3:5. How

much more does Peggy have than Ken?

Ken and Peggy share some money in the ratio 3:5.
Peggy gets £60 more than Peggy. How much did
they share? How much did they get each?

Ken and Peggy share some money in the ratio 3:5.
Ken has £210 pounds. How much does Peggy have?

©2020LoisRooney
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Algebra
©2020LoisRooney
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