‘Shine like stars in the world.’
Philippians 2:15

St Paul's CE Primary School
Maths Written-Calculation Policy
Vision

Our school is one family, united in love and deeply rooted in our Christian
values, where together on life’s journey we flourish, striving for excellence 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, Hope and Peace.



ST PAUL'S CE PRIMARY 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:

o The objectives stipulated for all four operations by the National Curriculum

e The calculation methods for each year group

e Relevant vocabulary needed at each stage

e Examples of reasoning activities

Concrete, Pictorial and Abstract (CPA)
Each calculation method is shown through concrete, pictorial and abstract examples.
e From EYFS to Year 6, new calculation methods are introduced using concrete manipulatives.
e Pupils then progress to pictorial representations before working abstractly. The bar model is used during the
pictorial stage to support understanding.
e Progression through the stages varies according to individual pupil need.

Mastering Calculation

The curriculum places a strong emphasis on mastery. If a pupil is fluent in a calculation method for their year group,
they will not just move on to a different method. Instead, pupils are encouraged to deepen their understanding within
the same method. This may include:

e using the method in different contexts

e applying the method to other areas of learning

e solving calculations with missing digits or values

e explaining or exploring different aspects of the method

e proving answers using pictorial representations or manipulatives
e identifying and explaining errors in calculations

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 concept. They 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 inverse checking 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 of 2

Year 1: multiples of 2, 5 and 10

Year 2: 2x, x5, x10 (and multiples of 3)

Year 3: 2x, 3x, x4, x5, x6, x8, , x10

Year 4: (as above) including x7, x9, x11, x12

Bar Models

Bar models are used to:
e represent underlying mathematical structures
e support visualisation of mathematical problems
e develop problem-solving and reasoning skills

Concrete

DD

Pictorial

Bar modelling: 6
e isintroduced in EYFS, including associated structures and vocabulary 4 ‘ )

e uses concrete representations to support understanding or 6
e is used consistently across the school :

Abstract
4+20r2+4
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Different Types of Bar Models

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’.

The whole is the sum of the parts.

Discrete bar
models

Every unitis an
individual box.

Continuous bar
models

Amounts are
represented as

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

e Not expected to draw accurate
models independently though

could start drawing boxes .
around objects like a bar model
e Children should not be .

discouraged if they try to draw
bar model jottings.

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
fashion. independently. continuous for increasing levels

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.

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

of proportionality
and variation in
where the whole
is depicted.

Progression in vocabulary of bar models:

e 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
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Mathematical Vocabulary Pragresslon

The calculation Iooltcy includes a progression of \rocabulary from EYFS to Year 6. This is informed by the National Curriculum’s
requirement that pupils should read, sloell and pronounce mathematical vocabulary correctly and ccmﬁdently (National Curriculum,
DfE). Vocabulary is cumulative; the table shows new \focabulary introduced each year.

EYFS Year 1 Year 2 Year 3 Year Lt 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, Iolaco, value, count in steps, ascending, thousands, ten thousands, |ten millions,
and Place |subitise, value, ones, count in descending, digit value hundred approximate,
Value numeral, digtt, tens, sort, part, mult[ples, dig[t hundreds, (extended), thousands, digit value

zero, less, whole, compare, value, round., no,gativo, millions, power (refmed)
more, fewer, count on, digit, estimate, rounding, numbers, of 10, Lnteger,
same, equal, fewest, greatest, raunding, numbers to numbers to rounding
after, before, less than, compare 1000, Roman 10,000 (extended),
different, greater than, (formal), numerals (to P numbers to
oman
order, partition, interval, least |12), ,olace, 1,000,000
J t Pl numerals (to

forwards, represent, older 100) Poman
backwards, ordinal numbers,

Lo i Lot 100 numerals (to
number line, numbers to 1000)
odd, even
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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 famlly, calculation, column strateqy,
away, number | subtraction, Qxchange, subtraction,
bonds, part, minus, regroup, efficient
whole, difference, multtplo, of, method,
numbers from | between, Qquals, increase, estimate,
zero to 20 equals sign., decrease, sum, |inverse
(and beyand), symbal, number crossing the 10,
double, half sentence crossing the
100, related
facts,
aperation
Multif)licati double, share, multi/oles, multtply, factor, o,qlual scalmg,factar square composite
on equal groups, | array, repeated multtple, groups pairs, inverse, number, prime number,
groups of, lots | addition divide, times (formal), times | remainder number, cube powers of
And of, unegual, table, Ioroduct, (formal), number,
division odd, even, fact family, divided by, common
grouping, inverse divisor, factor, long
sharmg, operation quotient, multllollcatwn,
commutative, short division,
scalmg remainder
( fractlan),
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remainder
(decimal)
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EYFS

Children at the expected level of devela'pment wiill:

Number

e Have an understandlng of number to 10, lm/emg names of numbers, numerals, their value, and their position in the counting order;
o Subitise (re,cagnlse, quant[ties without countmg) up to 5;

. Automattcallbf recall number bonds for numbers 0-5 and for 10, lncludlng carres,oanding partitioning facts.

Numerical Patterns

. Automattcallbf recall double facts up to 5+5;

. Compare sets of objects up to 10 in different contexts, ccmsidermg size and difference;

. Explore patterns of numbers within numbers up to 10, includmg evens and odds.

Addition Subtraction Multiplication Division
Children are encouraged to gain Children are anouraged to gain Children use concrete objects Children use concrete objects to
o sense of the number system o sense of the number system to make and count equal countand share equally into 2
through the use of counting through the use of counting groups of = _ groups.
concrete objects. concrete objects. objects. 6 cakes shared between 2
T m > O m > They W[“. people each person gets 3
h ) h ) count on in cakes. 6 +2 =3
Combine  objects Understand ZWOZ us(ln\q ¢
‘ . . ead string and
in practical ways subtraction number line.

and count all. as cauntmg

They understand doublmg as

out. Eady repeated addition. Count a set of objects and
Understand addition as 240 =1 halve them by making two equal
counting W Begin to count back in ones They use | groups. | |
on and and twos using objects, cubes,  koncrete and Understand sharing and halving
will count bead string and number line.  pictorial as dividing by 2.
on in ones and twos using representation Begln to use objects to make
(""" 000m00 | .
objects, - to record their groups of 2 from a given
Lt g 3 l' N l l t. .
M TITITET T corenatons amount.

10
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cubes, bead strtng and number
line.

They use concrete and
pictorial representation to
record their calculations.

ngh@f‘ attaining children may
be able to represent their
calculations using symbals and
numbers within a written
calculation.

Use concrete and plctor(al
representatlon to record their

calculations.

@9@9@9

ngher attaining children may
be able to represent their
calculations using symbals and
humbers within a written

calculation
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" Bar Models- Addition
For all of the followlng

areas, PFUgFQSS[OR

begins with the use of

real life objects and

moves to

cubes/counters. The

final stage would be for
children to draw boxes
around objects to show

they are parts of a bar.
In EYFS, the 5s frame (or 10s
frame) can be used to
stimulate mathematical talk
and exposure to a bar
‘represo,ntmg parts if the
objects are placed in a linear
fashion.

How

/ﬂd/ly

b @b @b

have we yaz‘? What is our
whole? How many spaces are
there? How many could we

have?

What
do

Bar Models-Subtraction

LD IDUDED

é is our whole. 5 take away I is?

AUDIDUD

How many in each /Oa/"z‘? S is
still our whole amount.

They begin to use - and =
7710,3 are anouraged to
de\relolo a mental picture of
the number system in their
heads to use for calculations.
ngher attaining children may
be able to represent their
calculations using symbols and

numbers within a written
calculation.

Bar Models - Daubling

We doubled this part /the four/.
How many do we have now? & is
our whole.

Bar Models - Halving

How man 2l did we start with? 6

wuas our whole. We halved it
either splitting or 5/zarz'/2j/ We
have Z/Oarfj now. Falf of 6 is 3.
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you notice? Whats /za/a/ae/zea’? /s
this still 37 What is our whole?

Lb.

Show me one more. * Show me

one less. * How many do we
have now? * What is our whole?

- How many more can we have?
/hen how many would we
have? What would our whole

be?

Use concrete and Iotctorial
re,oresentation to record their

calculations.

o™ ™

3 add 7 egua/j 5. 5 (s our whole.
We added these two parts
z‘ayez‘/zer.
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Beg[n to use + and =

Encourage to

develop a mental o 0-
picture of the | -O
number system in teh i -tei-
their heads to use 3% #-O
for calculations.

/-/L‘gher attaining children may
be able to represent their
calculations using symbols and

numbers within a written
calculation.

Number Bonds

Usmg both of these %
representations for

number bonds will ‘

ensure children
are prowded with
variation in their

re,oresentations
and also begin to build
foundations for L'ndependently
drawing these in Year 1. A
large Qmphasls is Iolaced on the
part and whole vacabulary.
Children are not e,xloe,cte,d to
draw part whole models in
EYFS. However, tho.y can be
intreduced by teacher in
repreparation for ¥rl.
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Quick Glance: Addition
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Year Group Written Method | Written Method Example
Year Group Number size
EYFS Number tracks
ZZZSN“”“’” % CRRRL EFS Up o 2 digit + 1 digil
Year | Number lines 9+5=/14 " 6+7=1 Year 1 Up to 2 digits + 2 digits
Undefstandm\g - LM lllll e, T 6+5=547
equality PEER TG TSIRR TR Year 2 Up to 2 digits + 2 dL‘glts
6+5=7+14
Year 2 Partitioning o || o o Year 3 Up to 3 digits (1000)
column 2,4 _+ e 21+42=
compact column 3Cmd 2t Year b4 U,o to L digits L‘ncludmg two decimal places
1|0 and 5 | | 21
3]/0land 9 =139 n 42
24+)15-24 e Year 5/6 More than L digits and decimals
Year 3 Expanded 243
column 1368
Formal column 611
11
Year bt Formal column Real life, money,
£ 2 3 5 A
measures. i T, 5 §
I | )
More than 2 L I
numbers added
Year 5 Formal column Emlohasls on decimals, money, measures,
Year 1 Addition
OQ jeetive and |f Concrete Pictorial Abstract
Stn fogioq
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make a whole

Fact Families &

Number Bonds
Number L +6=10
Bonds 6+L =10

10=6 + L4
10="4L+6

Expose children,
through effective

teacher

Part[t[an[ng : Use cubes to add two numbers together Use pictures to add 3+2=5
Cambmmg as a group or in a bar. two numbers 2+3=5
together as a group or
in a bar.

modelling, to

i del 8+1=10
continuous models

number bonds are 10=8 +1
secure so that I 10=1+38
their Wor/elng

memory (s not L2 [a]a]a]a] 5+0=5
overloaded trying EREREREYEY L+1=5
to work out the 3+2=5

answer and
interpret the new
structure.
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Startmg at
the b(gger
number and
cauntlng on

Add[ng numbers
(partlcularly
adding on) could
also be shown on
number lines with
bars above ( using
Cuisenaire) if the
children are
confident in their
understandmg of
both number lines
and

parts /whales.

To solve 12 + L4 =

Start with the blgger number. Then
count on to the whole amount. What is
the total?

Use cubes

or
012388567 893% Numicon

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 Jjump to fmd the

answer.

—+—+ /’-}F__I__%__-H\". ——

10 M 12 13 14 15 1§ 17 1& 18 2D

12 +L =176

6+ b =

16 + 2
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Regroup(ng

Usmg counters/cubes or Numicon

Use pictures or a number line. Regrou,o or partition

How could we

to make 10. . emevetess © the smaller number to make 10. regroup to make
| coTeeeeTee a number bond to
107
3+9-=
Start with the blgger So...
number and use the
+ 9 =
smaller number to 9+ 5 =14 +4 10+ 2
= make 10. +1 TN
O 2 5 4 5 6 7 8900 11215041516 17 16 15 20
Problem Sl sveps There are 6 sweets in
Ivi ' a bag for Tim and
Y W“f] roZezeze: 6 6 Ben. [f Tim has L
: - r . ) sweets how many will
J " s Ben have?
..‘ L . — L y 1 - ]
- —— Tim Ben m Ben
i Use the vacabulary:
Cubes / counters /Cuisenaire used to r s \ bisa part.
a 2 | 2 is a part.
transition from real objects to pictorial \ ~ ) The whole is 6.
m en

bars.
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Year 2 Addition

Adding three single
dig[ts

Use bead strings to work out sums e.g. b +
/+6=
10.

Add on 7.

17. Put 4t and 6 tcgether to make

. enee ceveee

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

numbers together.

Add together three groups of objects. Draw a Iotcture to

recombine the groups to make 10.

g . I . F88
s & 5§5
S d  Sos
SIsgd g
Bar model represent the 3 numbers.
?
L 6 /

Combine the two
numbers to make 10 and

then add on the

remainder.
447 +6)= 10|+
10
= (1

Children should be

shown missing number

I sentences.
: 2
Tens Ones + Ones Continue to develop understandmg of Represent base 10 with lines / dots L1 + 8§

ace value and Ioarttttomng e.q. L1+ 8

EHH]EHIE
HHHHHHHH

e.q. L1 + 8

I0s \s
I

b |

The bar model:

Practise adding the ones
first.

1+ 8 =9

LO + 9 = L9

‘Shine like stars in the world.”
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Usmg dienes or Cuisenaire rods to show

bar

models.

?

L1

Number Bonds

Children
Qxlolore ways
of ma/elng
numbers within

20

7

4|
8 <+
_ B
4 9
L5+ 4 =049
L+ 45 =1L49
15+5=
—— 5+15 =
20|
?+17 =20
17+7=20
20=17+7
20=7+1/
[]+[]=20 20-[]=
[]+[]=20 20-[]=

‘Shine like stars in the world.’
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10+ 10 — no Add together the ones first then add the After practically using the base 10 blocks and Iolace
regrouping tens. Use the Base 10 blocks first befare value counters, children can draw the counters to hel,o 217?_ 3 -f‘- (5>
moving onto place value counters. them to solve additions.
2 Qnd L.‘-
Fq. 24+15 _ T s (1 Oad5|
1 (o}(®) (@] an =
o . o |l 3 3 Qlndq 39
0000 (0000 |  EEEED (= | | oSS 2Erz=a
; OO0 (mEmEn
® ..... Then moving onto..
Usmg dienes/Cuisenaire to show bar The bar model- 2L
models. > _,_7 5
2k 5 39
TO +T0 Show regrouping using dienes: 36 + 25 Children to represent base 10 bH Lao/eing for ways to

(With regrouping in

the ones)

37+ 15 =52

a

o
o oD
o

O

B o

o o

-\ 8
o

Continue to de\felop understanding of

ooooo

oag

Ioartitlanmg and place value

draWL‘ng it in a place value

chart.

The bar model:

36 25

make 10:

36 + 2b=
30+ 20 =50
6 + 5 =11
50 +11 =6l
36
+.
Formal %
method: 1

‘Shine like stars in the world.’
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Year 3 Addition

HTO + O
(No regroulomg)

HIO + O
(With regrouping)

HTO +T
(No regrauping)

HTO + TO
(With regrouping in
the tens)

HTO + HTO
(With regrouping in

ones & tens)

/his can also be done with /o/ace value

counters or Base /0.

/3% + 215 =
H T o)
DoODD
DODDD

Make both numbers on a place value

9r£d.
® | ® ‘ ® 146
@000 27 Add up
oo the
GEE 0000 .
. 000 units
and

exchango, 10 ones for one 10.

@| | o] 146
000 +927

e

Add up the rest of the columns,
exchangmg the 10 counters fram one

column far the next place value

Pictorial representation af the columns and counters.

+ O® O 0008
3 4 9
; lOOs
(e])
000
6

/f there are more than 10 or more counters in a column
regroup into a new counter in the next column. Then

add up all the columns. Make it, Draw it, Write it.

Bar models

360 25

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

Introduce the column

method.

Regroupmg:
HT
36

+

op~0

campact column method
up to 3 diglts
243

+368
611

11
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column until every column has been

added.

This can also be done with Base 10 to
help children clearly see that 10 ones
equal I ten and 10 tens eq,u.al 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

‘unknown’ in dlfferent ,olaces. Use increased levels

of Ioroportlonallty.

200 + 40 = 240

100 +100 + 4O =240

100 +100 + 20 + ? = 2L0

150 + 7 + L0 = 240

‘Shine like stars in the world.’
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N — compact column method up to L dlglts and two decimals (introduced Y5/Y6 — compact calumn method with more than four dtgits and
with money) with the same number of dtgits. /f 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 = m all the 237 +81.79 I B 36 1
| |
[ . Yens onas entrs hundred s q '[] H r'
367 4w f‘*“ 55 ooy <
+ 85 | / ot / 300 T 7 0
noons| e 00000 janodo C
——— 4 52 = | foc ]-, > 00 ‘|' | RO | I |
) 11 \. 9 3 5 01 1
- - 71 2
- \

O00—

-

— (O~ R O

PNWN O W

—

|
2
|| 2

Bar Model Qxamples
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Page 22 of 76



ST PAUL'S CE PRIMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

AT

L
2 3

1 1

‘Whole below’ is less conventional though children should
understand that it is not incorrect.

Bar Model examples:

William asks the children in Year 2 and Yaar 6 if they walk to school.

This graph shows the resulta

B walk to school
[ don't walk to school

140

120

100

Number of
children 80 4

Year 2 Year 6

Altogether, how many children don't walk to school?

Altogether, how many children don't walk to school?

110 90

200

How many more Year & children than Yesr 2 children walk to school?

120

50

‘Shine like stars in the world.’

Page 23 of 76




ST PAUL'S CE PRIMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

Use bar models to understand inverse relationships.

Wko\e_-é

648

121

527

post

527 +121 =648
121 +527 = 648
648 —121 =527
648 -527 =121

part

527 -121 = 648 X

This would NOT be a correct
sentence because 527 - 121
would equal 406.

This table shows the heights of three mountains.

Mountain Height in metres
Mount Everest 8,848
Mount Kilimanjaro 5,885
Ben Newis 1,344

How much higher is Mount Everest than the combined height of the

other two mountains?
5,895 1,344 ?
Show 8,848
your
method
1,609 m
7,239 ?
8,848

‘Shine like stars in the world.”
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Quick Glance: Subtraction

Year Group Written Method Name | Written Method Example

Quick Glance Subtraction Number Size
EYFS Ta/etng away ones L - 3 =1
and Number lines : : - P) Year Group Number size
Year ] Number lines and | Children start to show recognisable abstract _ _
Informal number sentences. EYFS Up to I digit - T digit
Partltlomng
13-7=6,13-6=7 Year | Up to 2 d(gits -1 d(git
Year 2 Partitioni ,
ear al” oning BT Year 2 Up to 2 dL‘gL‘ts -2 dégits
column L #ddno
Tl Year 3 Up to 3 digits (1000)
Year 3 Exchangi
ear xenanging F o Year 4 Up to & digits mcludmg two decimal places
Formal column e o 8
5 554
Lok £ Year 5/6 More than & diglts and decimals

Year L Naughts Real life, money, 8 12 1

2
Formal column - /Z/{ 7
measures,
4 7 5
700

) L+87 Answer: 475
Year 5 Formal column Emphasts on 20% 123, |0
decimals, money, ) 2 4 |5
measures, reascmlng 2.3 6.5

and worded prablems

Year 6 Formal column Remforcmg and securing all Uf the above

‘Shine like stars in the world.’
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Year | Subtraction

Ob jectim and
Strategie,s

Concrete

Pictorial

Abstract

Ta/emg

away ones

Use physical objects, counters, cubes,
Numicon and other items such as bean bags

oo - @
taken away.

Lo - 3 =1

etc to show
how abjects

can be

00
0o
l

7 _ L =

Use counters and tens framo, to work

thou.gh problems step bH step. E.g. We
had 10 Ioenctls. How many did we give
away (6)? How many left? Relnfarce 6

is a part and b is a

Ioart.

Cross out drawn objects to show what has been
taken away. Bar model can be used.

&@O - N —

Discrete model
7 -4

[x | x [x [x |

Children start to show

recognisable abstract number

sentences.
L —3=1

=L -3
7—L =3

I had 10 pencils and | gave 6 away,
how many do | have now?

(This time we know the whole but only
one of the parts, so the whole is
partitioned and one of the parts removed
to identify the missing part)

10 -6 =
6+7=10

‘Shine like stars in the world.”
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Counﬂng
back

Children to first use cubes on top of
number lines or number tracks before

10

Jjumping on a number line

6 — 2 = Start with 6 and count back

A
0123456789310

Make the larger

number in your “Stvcescese <

subtraction. Move

the beads alang M‘“

your bead string as
you count backwards in ones.

Count back using tens frame, and

counters.
First Then Now

Children represent what they see Iotctortally.

auffus
{a[s e [7[3e

Start at the btgger number and count back the
smaller number showlng the jumps on the
number line.

C NN NN
2 10 11 12 13 14 15

1|23 Gg's 6@ 8|90

This can progress all the way to countmg back
using two Z—diglt numbers.

Children start to show
recognisable abstract number

sentences.

Put 13 in your head, count
back L. Use yourﬁngers to
hello.

Children to then move on to
mentally subtractlng 3 (to
10) and then subtracting .

13-4=9

‘Shine like stars in the world.”
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Find the
dgybrence

Compare amounts and objects to find the

dgfference.
— Use cubes to build

towers or make bars to

? find the difference

Use basic bar models with items to find the

dgfference

5 pencils

Use a tens frame with

Iohyslcal objects.

3 pencils

Use cubes/counters/Dienes to build the

numbers.

Draw cubes/other 0000 0O0O
concrete objects or use OOOO Oe“»

the bar model to

illustrate what they
need to calculate

Find the difference between 8
and 5

8§-5=

Explore Why 9-6=8-5
Hannah has 8 sandwiches,
Helen has 5 sandwiches.
Find the difference
between the number of
sandwiches.

Sam has 5 penclls and Tim has
3 Ioenclls. How many more

pencéls does Tim have?

Tom has 10 pencils and Sam has 6
pencils. How many more does Tom
have?

(The bar is particularly valuable for seeing
the difference between the two quantities)

What's the difference between 10 and 67
The difference between 10 and 6 is __

MW=-6=__

Make 10

It - 5 (Numicon, counters, 10 square, bead
strlng)

Q0000 -4 -1
(030300 Q0000 (0010000
PPPP 0000 Q000

Make 1 On the tens frame

Take away the L first to leave 10

Then ta/eeaway I so you have taken away 5.
You are left with the answer of 9.

Children present the tens

frame Iolctorlally and

discuss what they did to /

make 10.

Show how to make 10 by

Ioartlttoru’ng

14-5=9

4/\1 I — 14 =10
10-1=9

Children start to show
recognlsable abstract number
sentences.

13-7=6,13-6=7

‘Shine like stars in the world.”
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Year 2 Subtraction

Count back 7 or use column

T0 -0 Create the bigger number using dienes/place Draw the dienes/place value counters and then
(No exchanglng) value counters and then subtract the smaller cross out what you are subtractmg. method
number. ‘OS __li__—- LI'8 — 7 =
L8 —7 e
e N (] aw 4 8
=\ D ’ -— 7
‘ . LS L |
4 L The bar model:
Children should be advised to use mental L8
methods to calculate this sum Lnltlally, before
‘ 4 ‘ ) ? /
proving their answer with written methods.
_ - s Use Base 10 to make : _ Draw the
10 - 70 ' |:|:|:l:|:|:|:|:|:|:|| m {  Calaations
Column /// the blgger number then B S Base 10 or b= L= 23
thod ‘ | take the smaller oo _7_45_ Iolaco, value _#a :Z
mo,' g Jl 1 l ll J | number away. EEEEEEEE i 37 counters 204 5
(WLthUut //ll H alongslde
QxchangLng) thQ, WFLttQ,I’l
| | ® wemen. Calculation | This will lead to a clear
QOB 1s-w4- g help to written column subtraction.
‘\.\ -176 h
Show how you = 3 UW'
Wor/emg.

partétécm numbers to
subtract. Again make
the larger number

flrst.

/A
.
e
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ST PAUL'S CE PRIMARY SCHOOL

TO - TO Create the blgger number using dienes Draw the dienes and then cross out what you are Introduction of the column

Column Ll - 26 subtractmg. The exchanglng must be clearly shown. method:

method with W - 26 ' |

" | Formal column method.
exchanging Children must understand
10s 1s 10s 1s 10s 1s that when they have
g \ 2R exchanged the 10 they still
o - 1 = have L because 41 = 30 +11.

3
14 \

Find the Use comparison continuous models to 18 —12 =6

dljfference EEEE NS . . .- . . .. find the dnfferenviigln: also to find the

o D p

/\/\(55”19 Once children are using the bar model with the -9=23

number whole as a bar at the top in Year 2, they can

Ioroblems begtn using bar models to 23 = -9

represent missing number Iorablems providing
they have a secure understand(ng of how to
interpret the parts, the whole

‘Shine like stars in the world.’
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and the unknown part of the question.

L2+ _=65
65 = 42 +

‘Shine like stars in the world.’
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Year 3 Subtraction

HTO - O Use dienes to start with before moving on Draw representations to support understanding,
9 P PP 9 H|T|oO

(No QXCha“E]mH) to place value counters. Dienes or place value counters.

P P 348
HTO - O
(With Hundreds Tens - 1135
exchanging) . 21113
HTO - 70 E B’E’E 50
(No exchanging)
ATO - JO Formal column method with
(With Represent the Iolace value counters pictorlally; szhang Lng : C:le/:en must
exchangmg tn remembering to show what has been exchanged. understand what nas
the tens) Start with one exchange befare movin happened when they have
HTO - TO _ . J J 23L-88 crossed out the digits by using

. onto subtractions with 2 Qxchanges.

(With correct vocab

exchanging in 23L._88

ones & tens)

This will lead to an

understanding of
100s | 10s 1s 100s | 10s 1s

e

©0 |000 |0000 © 000000

00
— 0000 §§88| )

© (OCOC|0000
00

subtractmg any number

includmg decimals.

The bar model:

F28-582- 146
73 HS

H x

4

F
5 8
™

‘Shine like stars in the world.’
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N — compact column method with regrouping with more than 3 digits. Include
Os. Make it, Draw it, Write it. Subtraction with money (decimals).

Model process of exchange using base ten or PV
counters.

4357 — 2,735 =1622

Q mEE| (0 [ 2%('5_ 4
e SEE =115 62
2 192

a) 0.42-03 =:]

Tenths Hundredths 341357
%% QO — 2735
1622 Ensure the children write out the

column method alongside the concrete
8 12 1 resources.

Answer: 475

Y5 + Y6 compact column method with regrouping with more than b4 dlgits.

Place value counters for decimals with different amount of decimal
places.

294,382 — 182,501 = 111,881

e2 0220009000000 TR |
et 8 o0el000 L
ZE ggg 00
‘\ 543-27=273 Children to draw pv counters and show their
oes O Tenns Hundredths exchange—see Y3

I S R

: 005 oo ooo
00
AN

263 —26.5 =
/\/\Lssing d[gits.'

9 5% 123 |0 - 6

ANHITANE 0o s
2 .36 5
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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 begln using bar models to

reloresent missing number Ioroblems Iorow’dmg they have a secure
understandmg of how to mterloret the Ioarts, the whole and the unknown part
of the guestion.

Year 3 Year 4

Bar Model: Addition and subtraction — missing number

problems

Use comparison continuous models to find the
difference, find the whole with numbers 2 3
digits.

Also compare more than 2 groups.

‘Shine like stars in the world.’
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Quick Glance: Multipllcatian

Year Graup Written Method | Written Method Example,
Name. Year & | Expanded Compact Short:

EYFS Arrays short [aix gl =

mu tLlDlLCO.tLUI’l = 15

Formal short A, ;

multi ,ochatLon EEREERS
Year | Arrays and ;\guéO%[y7g%;y
Y A , ,
Count forwards | repeated i 3 s 3 Year 5 | formal lcmg CUmPaCt /—fmg-‘ 124 % 26 becomes
and backwards wddition multt’lolicatwn 1 2
in multiples of L'ncluding 32 1.2 4
t2, 7500Lrw[ltlo2 up whole numbers X24 - = i j
o 10 multiples .
Year 2 : Arrays ina |3 xL=12 . /b\/f\fui?;[ﬁzés 321) 28 (4x : : g ?l
L x3=12

Recall grid 1 -3=1, AN decimals by 10, 41640 (20x T 1
multéplicatton Introduci 191 =3 L 100, 1000 21—
facts, and ntroauctng T4
corres,oondlng inverse 7 68 (24x
division facts, 32)
inthe 10,5, 2 partltlcmmg
Year 3 Year 6 | Formal long o
Rocall Formal 23 multi,olicattcm ) '2 .
multiplication short ﬁ /ncl[u'dL[ng onto . 4. 4
facts, and multi,olicati 69 ;nu ‘tL/O %Lnbg
corres,ocmding on — dQCfma S by + 2480
division facts, ecimals 3.224
in the 10, 5, 2,
L and 8

‘Shine like stars in the world.”
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Year | Multiplication

Obdiectives and

Concrete

strategies

Pictorial

Abstract

Daubling / Use a set of objects. Double the set by Draw the objects and use bar models Children may start to show
repeaffed fmdmg the same number again. recognisable abstract number
grouping L,
sentences.
double & is 8 shawing: 2x3and 3 x 2 3xb=12
bx2=8 b+ L+ L= 12

3 x L

L+ +14

There are 3 egual groups with & in
each group.

] . |- 3xband b x 3

‘Shine like stars in the world.’
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There are 3 eq,ual
groups with 3 in each

e . < group.

3xbk (3[otsofL+)
L x 3 (L4, 3 times)

Use a
bead

5tr£ng to

show
repeated addition.

Children use
counters and
Cuisenaire Rods
to partition totals

into egual parts.

Uslng Numicon to show 3 x 5:

32fafz

Represent on the number line. Represent

plctorlally alongslde a number line.

I I

WJ},I,QW{?
fanVanVanVaaVan:

5 L :iu

Abstract number line shcrwing three

Jjumps of four.

Children count in multlples of a

number out loud.

Write sequences with multiloles of
numbers. 2, 4, 6, 8 etc

PRSP

2+2+2+2+2=10

Children are taught about the

multilolicaticm x symbol.

3xbk=
12

12 is the same as 4 + L4 + 4 =

‘Shine like stars in the world.’
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Introduction of
using arrays to
count in
multiples of 2,
5,10
(commutative
law)

Use a set of objects. Children can place
them in groups or start to focus them in on
array shaloes.

2x6 6 x 2

Draw the objects in arrays. Draw in different

rotations to find the commutative sentences. This

prepares children for fmdlng factors. Also,
to help find the area

0000 4:1-% of rectangles.
o000
o 00000
gg T wd =R 00000
oo
oa
ol
00
00
o0
00
(0]¢)

Children start to use an array to
write a range of abstract
calculations.

10=2x5
5x2=10
2+2+2+2+2
=10

10=5+5

‘Shine like stars in the world.’
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Year 2 Multlplicatlan

Consolidating
use of arrays
and repeated

32 pegs on a board are to be arranged into
fours. How can these be shown? This

shows the distributive law where 8 x 4 = 3
xb+5xl.

Ch to illustrate this in different ways and should
be encouraged to be flexible with how they use
number and can be encouraged to break the

Which could also be seen as

Ax b =(3xL)+(3xL)+(3xL)=
12+12+12 = 36
Or3x(3xk4)=236

addition array into more manageable chunks.
(distributive
law) o 0 0o 0 0 0 o T L1 -
o 0o o|lo o o 0 o ------EE% 4
O 0 O 0] (0] 0] (0] [0 ] I:l
O 0 O 0] (0] 0] (0] [0 ]
Follow Year T sequencing using Draw the parts first as you count up
Cuisenaire in the number:
rods/counters/cubes _
(5[5 5[5 5] S x5 =
and
progressing to use Then add the whole bar on top:
continuous
models using bars 25 25=5x___
farthetop s | s [s |5 [s
whole.
Lin/eing Use objects to make 24. | know there are 2 Drawing arrays or groups: 3IX7?7=12 /ntroducmg the Inverse operations
multlplication lots so slollt them up. How many in each Trios can be used to model the L

and division
through

missing number
questions

9roulo?
2x7?7=24L

00 00
oo © o
00©
00 00O
OoOO
000

related multiplicatlcm and division
facts.

3xb =12 2
L x3=12 + /\ +
12+3=14 /
12+ =3 . . .

‘Shine like stars in the world.’
Page 39 of 76




ST PAUL'S CE PRIMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

| 54

B
)
.
)

™

N
F

P

~ ¢
J C

i
L

i
L.

N

D O C
Ll

O
- G

C

(

Children use symbols to represent
unknown numbers and complete
eq,uations using inverse aloerations.
They use this strateqy to calculate
the missing numbers in calculations.
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Year 3 Multlplicatwn

Partition to
multiply

Use Numicon to show 15 x L

B8 m R
$ AR sleslesiec
it

B

Show multtplication of the 10s and the Is

seloarately

Children represent the concrete mampulatlve ina
ptcture

[s

B

Children be encauraged to show the
steps they have taken:

4x15
¥ N\
10 5

10x 4=40
5x 4:=-20
40 + 20 = 60

A number line can also be used:

40 &

Formal column
method

TOx O

(No

regrouping)

1) Show the link with arrays with unlﬁx 13

x b

2) Using Dienes in

| E—
| [RINEN

OEQ
| RIS

a grld

| 4 rows of 13

Children can represent the work they have done
in a way that they understand.

| s
" 00 |ooo
00O 00O

000

o1 ®,
9

6

Show in a bar model.

Introduction with pranded short
mult[pllco.ticm:

Children to record what it is they
are domg to show understandmg.

‘Shine like stars in the world.’
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3) Using place value counters

10s 1s

o0 | o000

00 | 000

00 | 000
6 9

52
G G G LG LG b L[L]k]k

(3x3) —

+ 60 (20x3)
69 (23x3)

52 =4 x
T0x0 Formal column method with place Children to represent the counters/base Discuss how multiplying 6 x 2 gives
(with . value counters. 10, Iolctorlally e.q. the image below. you 12 and the answer is ten times
regrouping of 6 x 23

ones into tens)

100s | 10s

000000
000000 | =
000000|¥

:
&
7

0
POOOOO
1000000

000000

1005

bigger.

2

x
o W

=
w
(00)

‘Shine like stars in the world.’
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Problem
solvlng using
bar models

( using
multlples of
2,34, 58 and
10)

Peter has 4 books
Harry has five times as many books as Peter.
How many books has Harry?

This could be first introduced using
counters/cubes/Cuisenaire rods.

4

Further questioning : How many more
does Harry have than Peter? How
many fewer does Peter have than

Harry?

How many do they have altagether?

L x5 =

‘Shine like stars in the world.’
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Year L /V\ultllolicatlcm

HTO x O
(no

regrouping )

HTO X O
(extra digit in
the answer)

HTO X O
(with
regrouping of

ones into tens)

HIO X O
(with
regrouping of
tens into

hundreds)

HIO X O
(with
regrouping of
ones into tens
and tens into

hundreds)

Children can continue to be suploorted
bl‘l Iolace value counters at the stage of
multi,olicaticm.

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

Make the number with the place value

counters.
L] 1

[]
o0 |conoc|OeSee  * °

e

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

Jx7=21
r o
(111173
[ 1]
ppepep— 1 1 ] 1]
00  [EEEEE T
2|8 r
L L1 L Ll 3

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

= 9  |2EEEE

ey

. 2 5 T

Ioictorially:

Show in a bar model.

Children to reloresent the counters / dienes

With regrouping of Is into Tens, using dienes:

372

124 124 124

learners when solving problems with

methods.

Bar modelling and number lines can suloport

multi,olication. alongside the formal written

Introduction of farmal short

multiplication:
[2%x 2] =
H 1s
{ 2
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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 -

) 5 7
- 1-] L .
[-] mie] B e —

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.

/71
257 257 257

With regrouping

25(7x

o
i

B
—fa N

Problem
solving using
bar models

Jack has 9 books

Kim has 6 times as many books as
Jack. How many books does Kim

Jack B

Kim - | . . U .

have?

This could be introduced using
counters/cubes/Cuisenaire rods.

Further questioning: How many more
does Kim have than Jack? How many
fewer does Jack have than Kim?

How many do they have altogether?

9 x6 =

‘Shine like stars in the world.’
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Y5 - Introduction of long mu.ltiplication with up to
L x 2 digits. remlnding the children about
lmmg up their numbers clcarly in columns.

/f it helps, children can write out what they
are solvmg next to their answer.

32
X214

128 (4x32)
+6 4 0 (20x32)

7 6 8 (24 x32)

Onto more comloact methods

Y5 - Introduction of compact long multiplication
with up tolh x 2 digits.

Onto multlplicaticm qf decimals.

To 9Qt /4l children have solved 6 x 124,
To get 2L80 they have solved 20 x 124,

124 x 26 becomes

1 2 L 124
X 2.6
X 2 6
7 4.4(0.6x 124)
/ L b +2 4.8.0(2 x 124)
+2 L 80 32 2.4(2.6 x 124)
3224

11

When children start to multiply 3d x 3d

and &4d x 2d etc., they should be confident

with the abstract

Y6 — Consolidation of compact short
multiplication and compact long multiplication.
methods with up to L digtts by a2 digit.

Also onto mu.ltiplication of decimals by
decimals — estimation first, then addlng
no of decimal Iolaccs.

1.2 4
X 2.6
74 4
+248 0
3.224

11
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UKS2 Bar Models

Use the structure of re,oeated addition bar models to help understand and represent questions but use formal written methods to calculate answers. For

calculations such as 43 x 28, a bar model would not be suitable. This is an arithmetic guestton and best suited for short multiloltcatton. Bar models could

be used to represent problems such as:

Irvin bought 6 bags of apples, each Weighing 732kg.

?
132 | 132 [ 132 | 132 | 132 | 132
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Quick Glance: Division

Year Graup Written Method Written Method Examplo.
Year Lt Ccrmpact short Campact short division:

Name divist _

e — . ivision 1 4 5 3
a”r‘lg a‘n Sharing: - 5 | 7 22 28

grouping in .

Year circles i 8 3§ &8 Year 5 Campact short rleslgl
Grouping: A division m R EE RS
' (@) (@) (@) ‘ 5
e P Remainders -

Year 2 Shartng and 0 or

grouping in X 45 r3 or 145 2/5 orI45.6

arrays @@ #3732 written as

mixed number

y 3 [ [=Lo1] 80222 e = =
i Sh.ar'm\q o 15 k2 + 3 =1k / decimal

within place S

l | O |00oO Year 6 Lang division Long
value columns 5 |[0oo0 17+3=5rD2 division:
Bileo<"
Remainders k.

‘Shine like stars in the world.’
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Year 1 Division

Obdiectives and Concrete Pictorial Abstract
strategies
Shar[ng Children use chtures or shaloes to share q,uantLtLes 6+2 =23

objects into

3 SEpoa [ I
Children should also be
. e encouraged to use their 2
| have 10 cubes, i
8 +

9/‘0(1,05

; times tables facts.

can you share 7

them equally in 2 2=4 * Share 9 buns between
groups three people
Share objects into groups. | have 12 9+3=3
cubes. — —
sessssesssss | OO0 Share 12 svass s 3

A ¥ people.

Can they be shared equally in 3 0‘ 0‘ 12:3=1

groups? After sharing between 3 groups 1 2 ]

we have found that are 4 in each
group.

‘Shine like stars in the world.’
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Division as

gFO'LLIOU’lg

Divide guantities into egual groups.

Divide 15 into groups of 3.
How many are in each
9roulo?

Afte,r ma/eing groups of 5 we
discovered there were 3 of
them.
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Year 2 Division

Sharing abjects Use pictures or shapes to share quantities. Share £96 between 3
into equal Usmg Iolace value counters e.g. 9 + 3 children.
groups =32 Bar Modelling: £96 + 3 = £32
Spllt the bar into the number of groups you are dividing
Division symbol . . . by and work out how many would be within each

Q,.g. . . . gmup.

20+ 5= After sharing we found there were 3 2 2 2

Children can tens and 2 ones in each group. - - .

choose their 96

preferred 9% + 3 =

method but Lf

unsure, the Think of the bar

sharing method as a whole. Slollt ?‘AO

should be it into the number | 2 | | | ‘|
favoured until Of groups you are

their countmg in di.V'ldU’lg by and 20+5="?

multiples is work out how Sx?=20

secure enough to many would be within each groulo

support

grgipmg. 15 cubes shared between 5

friends.

Show 15 as the whole bar.
S/olit the bottom bar into 5, 1
part

for each friend.

Count out the 15 across each

If the number
becomes large,
choosmg the

most efficient

method. is

part — remember division

lmpartant.
must be equal parts.
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(}roupU19

Divide quantities into equal sized
groups. Use cubes, counters, objects

Represent using arrays: How many strawberries will
each child have Lf 30 are shared between 5 children?

Sweets are sold in bags of 3.
/f | have 12 sweets how many

multipl(caticm

g bH creating

an array and

thm/emg about the number sentences

that can be created.

Draw an array and use lines to slollt the array into
groups to make mult[plicat[on and division
sentences.

ObJ ects or place value counters to aid bags would | need?
understanding. 30:6=5 * s 8t es
| have 12 cubes. ceo av e " 2+3=1L
e s B8 8 B 30-5=6
, ¢« s a0 d . Th 96 children sittin
Usmg place value counters e.g. 9 + 3 . ere are 9
- e s 0 %y in rows of 3.
H there?
. . Bar /V\odellmg: ow many rows are there
You know how many would be within each group, but 9%+ 3 =32
. . need to find out how many groups.
After making groups of 3, we find there 5 I ? ‘ %
were 3 groups of ten and 2 groups of %
one.
9% + ?=3

Division Find the inverse of
within B g8l Link division multiplication and division

; ] , w w sentences by creating four
arrays to .

Y Bel s do Ao lm/emg number sentences.

7 x = 28
L x 7 =28
28+7=L
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hat

Eg15+3=5 5x3=15 28+ L =7
15+5=3 3x5=15
RQ’IOQ'atQ'd Repeated subtraction using Cuisenaire [r6lsldren to represent repeated subtraction pictorially. | Abstract number line to
btracti above a ruler. 6 + 2 represent the equal groups t
subtraction have been subtracted
2 < 2 -2 . e = -2 -2
C Y Y @@C’Q ST ST
. o (@) SN 2 4 5
WWWWWWW o 2 4 6 3 groups
3 groups of 2
Solving 20 - =
mLSS[bflg 21:' 5
numbpber
5 5 5
problems:
part Children will be
unknown taught to solve this

by counting up in 5s,
thm/emg about

how many groups of
5 it is.
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Year 3 Division

Division
with a
remainder

I +3=4r2

Divide abjects between groups
and see how much is left over

y 2 I8 2 i 2
2 38 2 3t 2 J

Ji ump farward in eq,ual Jumps on a number line
then see how
many more

0/\2/\/\12 - you need to

jump to find

a remainder.
13+4L=3r1

Draw dots and group them to divide an amount

HOOOL

clearly
show a
remainder.

Bar model can be used to display whole bemg divided
into eq,ual Ioarts with a remainder lo,ft over.

17

Complete written divisions
and show the remainder
using r.

29 + 8 = 3 REMAINDER 5
T

dividend divisor quotient remainder

e+ b =3p2

7+3=5r2

‘Shine like stars in the world.’
Page 54 of 76




ST PAUL'S CE PRIMARY SCHOOL

MATHS WRITTEN-CALCULATION POLICY

Short

division

No

remainder,

Exchangmg

Remainder,
no carrying

HTO + O

(No regrouping
and no
remainder)

Tens Units
3 2
)
3 ® 0
® 0
Use Iolace value counters to divide
using the bus stap method alongslde
@ @ .. Calculations
42 +3
L7 + 3=

Start with the blggest Iolace value,
we are sharmg LO into three
groups. We can put | ten in each
group and we have | ten left over.

()

Exchange this ten for ten ones and
then share the ones eq,ually among

the groups.

@

10

S50

(ITT W

We look how much in1 group so the
answer is 1k

Students can continue to use drawn dtagrams with

dots or circles to hel P them divide numbers into

GlsYele)ele)
O\OOADO

eq,ua 9FO'U.P5

Encourage them to move towards counting in

multt,oles to divide more Qfﬁciently.

|0s

jiRs)s

0 00O

OO OO

o000

Children to be able toc make
sense of the place value
counters and write
calculations to show the

PFUCQSS

b2+ 3

b2 =30 +12

30+3=10

12+3=4

10+ 4 = 1

L2 + 3 =14

232

3)696
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Solving 36 =+ =L
missing We know the whole is 36
number WQ can either say:
we know there are & in
Prab[QmS : each group/part, so how
Ioart many groups/parts
Or
unknown ‘we know there are b
groups/parts in total, so
how
many in each groulo/loart'?
Year 4 Division
Short Short division using place value counterrtow the counters and cross out any that are Introduce short division
division group. 615+ 5 regrouped. method.
Begin with divisions that
m “ | 18 divide qually with no
- remainder
HTO = 0 o0 |O 00000
(No regrouping ©0 00000 12
and no © @_%%8 O0000 ' 1
remainder) 5 6115
7 2 3
HTO = O
(No regrouping . 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? romainder.
3. Exchange I'hundred for 10 tens.
HTO = O
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( Regrouping of
hundreds into
tens)

HIO = O
( Regrouping of

tens into ones)

HIO + 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)

L. How many groups of 5 tens can you
with 11 ten counters?

5. Exchange I'ten for 10 ones.

6. How many groups of 5 ones can yo
with 15 ones?

L make

methods.

Bar modellmg can support learners when sol\rmg
L prapbems with division alongside the formal written

728 +5=145r3

145 | 145 | 145 | 145 | 145

728

r3
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Year 5 Division

S hOTt Revision of short division method:
division I N R I
- 415 o931 || riglsl¢] |
emainder | 7 22 28 ‘*i 1 4 5 3 et 3 el O 6
expressed as a ‘ d | 7 25 28 )
fraction — ‘ 4 5 \
Remainder ‘ . . o
expressed as a Fmally move into decimal places to divide the total accurately.
stmpllfled 1 4 6
fraction ‘ 16 21
Remainder 3o 110
expressed as a
decimal
Year 6 Division
LUI’lg Could introduce long division using Iolace value
divisi counters 2544 + 12 —
vision
12 |2544
(2 d(g(t divisors) 24
14
1000s [ 100s | 10s | 1s C
00 0000|0000 | Wecan'tgroup 2 thousands into 4
© groups of 12 so will exchange them. 24
0
9382 + 37
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We can group 24 hu'ndreds 12 21544
into groups of 12 which leaves 24
with 1 hundred. T
After exchanging the hundred, we 12‘ 2544
have 14 tens. We can group 12 tens 24
into a group of 12, which leaves 2 tens. ig
2
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. }‘;
24
24
0

UKS2 Bar Models

As with multlpllcatt’cm, bar models can be used to help represent and understand the structures of a question but would not be suitable for
arithmetic questions such as 32k + 6 if the child is going to count up' in 6s as this would be inefficient. Here, we would encourage them to use
written methods of division. However, bar models could still be used to show an understanding of worded problems e.q.

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
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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

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]
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Fractions — comparing fractions

Year 2

Year 3 Year 4

Year 5

Year 6

Teacher might discuss
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.

Use fraction walls where possible and
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

Useabarmodeltocompareléandl%

[YS White Rose document]

compare and order fractions

less than 1

Use bar models to compare % and %

N |
____HER

[YS White Rose document]

compare and order fractions

greater than 1

Usebarmodeistocompare%and%

® compare and order (denominators are not
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

We can use this model to calculate % +
[Y3 White Rose document]

4 3 7
3 and = make the whole -

adding fractions

® adding fractions and recording

the answer using an improper
fraction when the answer is
greater than 1 whole

3 4

55

-
=5

[Y4 White Rose document]

(e

Year 3 Year 4 Year 5 Year 6
* making the whole ® add two or more fractions s - - 0 Building on learning from Year 5,
' B T 1 ] 55TsTs children learn to add and subtract
2 fractions within 1 where the children
- add fractions within one
8 * ' fr v need to find the lowest common
% + % = % + % =§ multiple in order to find a common

denominator (this could be practiced
through bar model work as seen in
Year 5).

Use the bar model to represent
increasingly complex problems
where common denominators need
to be found.

Answers within one:

©2020LoisRooney
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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

Answers greater than 1:
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Fractions — subtracting fractions
Year 3 Year 4 Year 5

Year 6

e subtract fractions with the same |e
denominator within 1 whole

subtract fractions with the e Subtract fractions with different denominators Continue to embed exchange a whole
same denominator Using a single bar model:

o g ) bar for a bar of fractions as shown in

O T e 1S the final Year 5 example and below:
10 10 10

Or using a comparison model:

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

Apply bar modelling representations
[¥3 White Rose document] to help tackle scenario problems.
Oan&yWMSfdabagw;midabagtohwlmﬂ.
* Subtract mixed numbers On Tuesday she eats 1 bags and gives  of a bag to her friend
What fraction of her sweets does Alex have left?
1 3 5 i 1
4 8 '8
3 7
2= —=
| 4 8
©2020LoisRooney
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e (including subtracting from

fractions greater than 1
whole)

1
6

[Y4 White Rose document]

=10

- -
-
e -
o -

-
-
-

- -

- -
- -

| |

| )

e Subtract 2 mixed numbers

3-2=1

[all above images from Y5 White Rose document]
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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 2

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.

Progress to being able to identify equivalent fractions from a pictorial
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: 2
Explain how the diagram shows both %
4
Mo says he can make an and =
9 ”
equivalent fraction with a
denominator of 9

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

[Y3 White Rose document]

Using the diagram, complete the equivalent fractions.

L=
I
sle
wiN
I

sl
el
N
—

-
Il
< [N

[Y4 White Rose document]

Revisit concrete and
pictorial exploration.

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

[Y5 white Rose
document]

©2020LoisRooney
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Fractions — fractions of amounts

Year 2

Year 3

Year 4

Year 5

Year 6

Concrete:

Pictorial:

Concrete

Use place value
counters instead of
counting in ones when
the ‘whole’ is large as it
would be inefficient to
use blank counters as

1s.

Pictorial:
Draw out the place
value counters.

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

Progress to using knowledge of
times tables to be able to use
multiples as the parts.

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

e i
Find - of 42.
42
,/ A v | 42+7=6
. | Z2ofa2is12
? 7
[YS White Rose document]

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

calculate the answer.

What s the value of A7
What is the value of B

864
A

> <

\_Y._J

B
6 White Rose document
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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

» 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§

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

®  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)

£)

®  multiply fractions by fractions

B 2 x3=6 11
numbers by 3 9 1 IV -
integers B Cx3=5=2; : T
B 6+2=8; ;
4 4 [Y6 White Rose document]
[Y5 White Rose document]
©2020LoisRooney
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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
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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

Defined as: knowing and applying the rules of calculation to find unknown variables and patterns.

Years 1 & 2

Years 2 & 3

Year4 & 5

Year 6

Use bar models to solve
missing number questions
e.g.

___+5=13,

Discuss the known and
unknown

13

This will help children
develop algebraic thinking
regarding ‘the unknown
value’ and also build their
understanding of using
inverse relationships to
support their algebraic
problem solving.

Use bar models to explore
the equals sign as a
balance point rather than
‘on the right’

e.g.
54=25+__
Discuss the known and
unknown parts.

54

Use bar models to help solve picture
problems using the four operations.
e.g.

Work out the value of each shape

OO+l -
CAVALEEE
DO+ - »
A5

[Classroom secrets example]

Represent algebraic expressions using bar models and use
the structure to help work out the answers.

Match each equation to the correct bar model and then solve to find

the value of x.

x+5=12

12=3+x
[¥& White Rose document]

=
—
]

[¥6 White Rose document|

[[E

2x+5=12

Remove 5 from both sides of the
equation (balance the sides).
2x=7
Half x

x =35

2

Children should not become reliant on using bar models to solve equations. The most efficient method is to solve them algebraically.

©2020LoisRooney
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Measurement: Time

Year 3

Year 4

Year 5

Year 6

Use bar models to
help understand
half and quarter
hours and their

relationship to
being a fraction of
60 minutes.

Use bar models to help represent conversion between:
Hours and minutes, based on the understand that 1

hour is 60 minutes

minutes and seconds, based on the understanding 1

minute being 60 seconds. l

©2020LoisRooney

Solve duration problems including calculating the duration or finding start and end times.

Use bar modelling skills learned in Years 3
and 4 and apply these to reading time
tables where durations need to be found or
measures need to be converted between

hours/minutes/seconds.
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Measurement: converting units

Year 5

Year 6

Children will need to be secure in their conversion between fractions and decimals to use
these representations accurately.

These representations can be applied to mass, length
and capacity (including millimetres/milligrams) as a
precursor for the abstract method of calculating the
conversions.

L ) . 7cm 7in
¢ (Converting imperial units

[Dne inch is approximately 2.5 oentirnetres]
linch=25cm

1 kilogram is approximately 2 pounds
1kg=2lbs

[¥S White Rose ducument']

5 miles = 8 kilometres

[Y& White Rose document]

Applying conversions to problems.

Mo cycles 45 miles over the course of 3 days. On day 1, he cycles 16
km. On day 2, he cycles 10 miles further than he did on day 1 How far
does he cycle on day 37 Give your answer in miles and in kilometres.

[¥6 White Rose document]

©2020LoisRooney
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