‘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 (introduction to multiples of 3)

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

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

Year 5 & 6: All tables up to 12 x 12

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

Bar modelling: 6
e isintroduced in EYFS, including associated structures and vocabulary 4 ‘ 2
e uses concrete representations to support understanding = 6

e is used consistently across the school

Abstract
4+20r2+4
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ST PAUL’S CE PRIMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

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:

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 e 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 can identify | Brackets terminology | known/unknown and

brackets/bars

‘Shine like stars in the world.’
Page 3 of 73
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Mathematical Vacabulary Prcrgresslan

The calculation policy includes a progression of \rocabulary from EYFS to Year 6. This is informed by the National Curriculum’s
regulrement that puplls should read, sloe[l and pronounce mathematical vocabulary correctly and confldently (National Curriculum,
DfE). Vocabulary is cumulative; the table shows new vocabulary 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, ,olace value, count in steps, ascending, thousands, ten thousands, |ten millions,
and Place |subitise, value, ones, count in descending, digit value hundred approximate,
Value numeral, dlgtt, tens, sort, part, mult[ples, digit hundreds, (extended), thousands, digit value

zero, less, whole, compare, value, round, negative millions, power (refmed)
more, fewer, count on, dL’glt, estimate, roundmg, numbers, of 10, Lnteger,
same, egual, fewest, greatest, raunding, numbers to numbers to rounding
after, before, less than, compare 1000, Roman 10,000 (extended),
different, greater than, (formal), numerals (to numbers to
Roman
order, partition, interval, least |12), place 1,000,000
y t ford numerals (to

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

bor L A 0 100 numerals (to
number line, numbers to 1000)
odd, even
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Addition |1 more, I 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 strateqy,
away, number | subtraction, Qxchange, subtraction,
bonds, part, minus, regroup, efficient
whole, difference, multiple of, method,
numbers from | between, chuals, increase, estimate,
zero to 20 Qq,uals sign., decrease, sum, | inverse
(and beyond), | symbol, number | crossing the 10,
double, half sentence crossing the
100, related
facts,
aperation
Multlplicati double, share, multiples, multtply, factor, eq,ual 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 | 5dd . even, fact family, divided by, common
grouping, inverse divisor, factor, long
sharmg, operation quotient, mult(,ol(cat[on,
commutative, short division,
scalmg remainder
( fract(on),
remainder
(decimal)

‘Shine like stars in the world.’
Page 5 of 73




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

EYFS

Children at the expected level of development will:

Number

e Have an understandmg of number to 10, lln/emg names of numbers, numerals, their value, and their position in the counting order;
e Subitise (recognlse guantities without caunt(ng} up to 5;

. Automatlcally recall number bonds for numbers 0-5 and for 10, mcludmg correspondmg partitioning facts.

Numerical Patterns

. Automatlcally recall double facts up to 5+5;

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

. Ex,olore, patterns of numbers within numbers up to 10, anluding 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
o sense of the number system o sense of the number system to make and count equal count and share equally into 2
through the use of counting through the use of counting groups of s ' groups.
concrete objects. concrete objects. objects. 6 cakes shared between 2
T m > € m > They thl' people each person gets 3
h ) h ) count on n cakes. 6 +2 =3
Combine  objects Understand ZWOZ usllng ¢
. ' . ead string and
in Ioracthal ways subtraction number line.

and count all. as cauntmg

They understand doubling as

out. e reloeated wddition. Count a set of objects and
Understand addition as 24 0=1 halve them by ma/emg two equal
counting W Begin to count back in ones They use | groups. | |
on and and twos using objects, cubes,  loncrete and : Understand sharing and halving
will count bead string and number line. pictorial asdividing by 2.
on in ones and twos using representation Bo,gm to use abjects to make
(" 900m00 | au .
objects, o to record their groups of 2 from a given
E_f N 3 3§ W i§ - 1 l l t .
S FITITEITT coeuatons amount.

cubes, bead strmg and number 10
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line.

They use concrete and
Iolctor(al re,oresentatwn to
record their calculations.

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

Use concrete and Ioictorial
re,oresentatlon to record their

calculations.

DD

Higher attaining children may
be able to represent their
calculations using symbols and
humbers within a written

calculation
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ST PAUL’S CE PRIMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

" Bar Models- Addition
For all of the follovw‘ng

areas, IDFUgFQ.SS[UI’l

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
'reloresentmg parts Lf the
O’ijCtS are placed in a linear
fashion.

How

/na/zy

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

AU IDYUDED

5 is our whole. 5 take away ] is?

U™

How many in each /oarz‘? 5 is
sl our whole amount.

They begin to use - and =
771@3 are anauraged to
develo,o 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 - Doublmg

We doubled this part /the four/.

How many do we have now? 8 is
our whole.

Bar Models - Halvmg

fTow man 2l did we start with? 6
was our whole. We halved it
Veither splitting or j/za/“my/ We
Veave 2 parts now. /falf of 6 is 3.
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you notice? Whats /za/a/aenea’? /s
this still 37 What is our whole?

|
Show me one more. * Show me
one less. * fow many do we
have now? * What (s our whole?

- How /many more can we have?

/hen how many would we
have? What would our whole

be?

Use concrete and Iotctorial

re,oresentatlon to record their

calculations.

L™

3 add 7 egua/j 5. 5 is our whole.
We added these two parts
z‘qyez‘/zer.
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Begm to use + and =
Encourago, to

develop a mental ®-®-
picture of the n-1-0O

number system in @&
their heads to use annde-nt-O

far calculations.

/-/L‘gher attaining children may
be able to represent their
calculations using symbals and
numbers within a written
calculation.
Number Bonds
Usmg both of these
representatlans for
number bonds will
ensure children
are Iorovided with
variation in their
representatlons
and also begm to build
foundations for L'ndeloendently
drawmg these in Year 1. A
large leohasls is placed on the
art and whole vocabulary.
Children are not expected to
draw part whole models in
EYFS. However, tho.y can be
introduced by teacher in
preparation for Yrl.
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ST PAUL’S CE PRIMARY SCHOOL
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Quick Glance: Addition

Year Group Written Method | Written Method Example
Year Group Number size
EYFS Number tracks
ZZiNumbU 0123856783% EYFS Up to 2 digit + 1 digit
Year | Number lines 9+5=M i 6+?7=1 Year | Up to 2 d(glts + 2 dL‘glts
Undefstanding - m@ IIIII T T 6+5=549
Qq/uahty 01 20 46 67 8100017 121300151617 16 19 20 y@,ar 2 UID to 2 dLthS + 2 dL9Lt5
6+5=7+14
Year 2 Partitioning o || o I Year 3 Up to 3 digits (1000)
column 2.4 .+ e 21+42=
compact column 10w | | B\ Year b U,o to L digits L‘ncludmg two decimal Iolaces
3‘82::2 =131 : +42
2 E v 524 = Year 5/6 More than & dL‘gL‘ts and decimals
Year 3 Expanded 243
column 1368
Formal column 611
11
Year bt Formal column Real life, money,
£ 2 3 5 A
measures. + £ 7 . 58 §
£ 1 o i
More than 2 L I
numbers added
Year 5 Formal column Emlohasls on decimals, money, measures,
reasoning and worded loroblems
Year 6 Formal column Remfarcmg and securing all of the above
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ST PAUL’S CE PRIMARY SCHOOL
MATHS WRITTEN-CALCULATION POLICY

Year 1 Addition

Objective and Concrete Pictorial Abstract
Strategie,s

Partlt[anlng y Use cubes to :?\dd two numbers together Use pictures to add 3+2=5
Camblnmg as a group or in a bar. two numbers 24325

two Ioarts to
make a whole

Number

Bonds

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

“Im'm'“r“ ialﬂlml“.‘ D

together as a group or
in a bar.

[t [2]afa]1]

22 fafa]a]

L2 ls]afafa]

Fact Families &

Number Bonds
L+6=10
6+L4 =10
10=6 + L
10=04+6
8+2=10
2+8=10
10=8 +2
10=2+8
5+0=5
L+1=5
3+2=5
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MATHS WRITTEN-CALCULATION POLICY

Startmg at
the b(gger
number and

counting on

Adding numbers
(partlcularly
addmg 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
Ioarts/wholes.

To solve 12 +5 =

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

Use cubes or Numicon

012385678499

o

I =

e 5 &

B 5 &

A bar model which encourages children to count on
rather than count all. Which are the parts, which
is the whole?

12

Start at the larger number on the number line
and count on in ones or in one Jjump to fmd the

answer.
+1 +1 +1 41 +

U Ll 1 Ll 1 L

12 13 14 15 16 17

I e 1

S

& 6

LYY
@OOO%

12+5=

L+ 2 =

6 + L
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Regraulomg

Usmg counters/cubes or Numicon

Use ,olctures or a number line. Regroulo or partltlon

How could we

to make 10. | guewetese © the smaller number to make 10. regroup to make
| pewweceses - a number bond to
107
3+9-=
Start with the bigger So...
number and use the
+ 9 =
smaller number to 9+5=[14 ol 10+ 2
: make 10. +1 T o
O Tz 3 4 5 6 7 8900 11121504 15 16 17 16 19 20
Problem S - There are 6 sweets in
It ' a bag for Tim and
50 Vmﬂ oo o ey 6 6 Ben. If Tim has L
. I i l I r - ) sweets how many will
.‘ 4
?
ceee L : — ! - e, Ben have!
,,,,, Tim Ben im Ben
i Use the vocabulary:
Cubes / counters /Cuisenaire used to r A \ % is a part.
I a || 2 is a part.
transition from real objects to pictorial h S — The whole is 6.
m en

bars.
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Year 2 Addition

Adding three single
digits

Use bead strmgs to work out sums e.q. L+

/7+6=17. Put &t and 6 tagether to make

10.

Add on 7.
| onwe eovese
I geen  eecese
B

Build a tower of bricks and then ask the
child to slolit them in 3 ways — add the

numbers together.

- 2

Add together three groups of objects. Draw a picture to

recombine the groups to make 10.

s . s . T8
s &s ﬁgﬁ
Sg s S
o A
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

= 17

Children should be
shown missing number

sentences.

Tens Ones + Ones

Continue to develop understandmg of

ace value and partitioning e.g. L1 + 8

EIHEEHHE
HHHHHHHH

Represent base 10 with lines / dots

e.q. L1+ 8

10s \s
IR

b

The bar model:

LT + 8

Practise adding the ones
first.

1+ 8 =9

LO + 9 = L9

‘Shine like stars in the world.’
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Using dienes or Cuisenaire rods to show

bar

?

L

Number Bonds

Children
explare ways
of ma/elng
numbers within

20

s
20K

4 |
8 +
_ B
4 9
L5+ 4L =049
L +45=1L49
15+5=
g 5+15=
20
?7+17 =20
17+7=20
20=17+7
20=7+17
[J+[J=20 20-[ ]=[]
[J+[]=20 20-[]=[]
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TO+ 10 — no Add together the ones first then add the After Ioractically using the base 10 blocks and place
regrouping tens. Use the Base 10 blocks first before value counters, children can draw the counters to hel,o 217?_ 3 -{\- g
moving onto place value counters. them to solve additions.
2 Qnd Lf-
E.g. 2L+ 15 Sk | ®) omit
1 (oloNolNo)] an =
o ) 5 [l 3/0dq 3
0000 (0000 | D (= | oo B
messsnsnnsllll [ "1 [
® M Then moving onto..
Usmg dienes/Cuisenaire to show bar The bar model- 2 L
models. > +7 5
2k 5 39
T0 + 70 Show regrouping using dienes: 36 + 25 Children to represent base 10 by

(With regrouping in

the ones)

37+ 15 =52

Continue to develop understandmg of

Ioarttttcming and Iolace value

drawing it in a place value

chart.

The bar model:

36 25

Loo/emg for ways to
make 10:

36 + 2b=
30+ 20 =150
6 + 5 =11
50 +11 =61
36
+
Formal %
method: 1
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Year 3 Addition

HTO + O
(No regrauping)

HTO + O
(With regrouping)

HIO + T
(No regrouloéng)

HTO + TO
(With regrouping in
the tens)

HTO + HTO
(With regrouping in

ones & tens)

This can also be done with /a/ace value

counters or Base /0.

/3% + 215 =
H T o
(mlm]m]w
DDDDD

Make both numbers on a place value

9r£d.
® | ® ‘ @ 146
0000 27 Add up
b the
0000 i+
000 untts
and

exchange 10 ones for one 10.

@||0 146
© 0006 (000 +527

G0}

Add up the rest of the columns,
exchangmg the 10 counters from one
column far the next place value

Pictorial representation of the columns and counters.

@ e &880
+ O® = 0080 s

/f there are more than 10 or more counters in a column
regroup intoc 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 exchange
below the addition.

Introduce the column

method.

Regmuloing :

HT
ER'

~0

+ .

0

campact column method
up to 3 diglts
243

+368
611

11
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Page 18 of 73




ST PAUL’S CE PRIMARY SCHOOL

MATHS WRITTEN-CALCULATION POLICY

column until every column has been

added.

This can also be done with Base 10 to
hel,o children clearly see that 10 ones
Qqual I ten and 10 tens Qqual 100.

As children move on to decimals,
money and decimal place value

counters can be used to support

learnlng.

Partition numbers in dgfferent ways with the

‘unknown’ in dlfferent Iolaces. Use increased levels

of Ioropartlonallty.

200 + L0 = 240

100 + 100 + L0 =240

100 +100 + 20 + ? = 2L0

150 + 7 + 40 = 240

‘Shine like stars in the world.’
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Y — compact column methad up to L+ digits and two decimals (introduced Y5/Y6 — compact calumn methad 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 g all the 237 +81.79 B do3 06
- 367 columns. d“’,ﬁ‘\_”‘ ) -*Tf—‘f_ ‘:;':‘_f‘\ﬁ 0 o 8§ 0
> 5 9 7 7 0
- Leading ;o ;. 85 52 - ! . ( R - "/-C::g(r + 1 300 0
---““ 11 ‘ ' " 9 3 501 1
- 1

(B
k2| s

o0

2

O00—

-

— O] RO

|
+ 2
|2
I

-Dlnw e o
“-JuO L

PNWN O W

—

D= =R

e

el ISR

Bar Model Q,xamloles
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By ] -

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 Year 6 if they walk to school.
This graph shows the results.

B walk to school
[ don't walk to school

140

120

100

Number of
children

Year 2 Year 6

Altogather, 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 achool?

120

50

‘Shine like stars in the world.’
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Use bar models to understand inverse relationships.

W}\o\gé

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 5,895
Ben Nevis 1,344

How much higher is Mount Everest than the combined height of the
other two mountains?

your
method

5,835

8,848

1,609

7,239

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

Quick Glance Subtraction Number Size

Year Group Number size

EYFS Up to 1 d(git -1 digit

Year ] Up to 2 d(gits -1 d(git

Year 2 Up to 2 dL‘gL‘ts -2 dégits

Year 3 Up to 3 digits (1000)
Year L Up to 4 dL‘gL‘ts mcludmg two decimal Iolaces
Year 5/6 More than & diglts and decimals

Year Graup Written Methad Name | Written Method Example
EYFS Ta/eing away ones °Y5) L - 3 =1
and Number lines —
QO 0]
Year | Number lines and | Children start to show recognisable abstract
Informal number sentences.
Partltlomng
13-7=6,13-6=7
Year 2 Partltlonmg IR
column {1 o 1
Year 3 Exchanging TR
Formal column e o 8
= sl
b 6
Year L+ Naughts Real life, money, 3/3,‘/‘;,12
Formal column -4’5 7
measures,
4 7 5
700
487 Answer: 475
Year 5 Formal column Emlohasis on 2 TwTm T
decimals, money, ) 7 4 5
measures, reascmlng 2.3 6.5
and worded prablems
Year 6 Formal column

Remforcmg and securing all of the above

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

Ob )jective and
Strategie,s

Concrete

Pictorial

Abstract

Ta/emg

away ones

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

000 - @

etc to show
how objects

can be
taken away.

Lo - 3 =1

7 _ L =

Use counters and tens frame to work

thaugh problems step by step. E.g. We
had 10 Ioencils. 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.

RERO

Discrete model
7-4

[x x| x [x]

Children start to show

recognlsable 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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Counﬁng
back

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

Jumping on a number line

6 — 2 = Start with 6 and count back

A
012345678910

Make the larger

number in your

“Gtsosseece
L

subtraction. Move
the beads along
your bead string as
you count backwards in ones.

Count back using tens frame and

counters.
First Then Now
[elele]

Children represent what they see Iolctartally.

0 | @
ST [s (¢ [7Te0

Start at the bigger number and count back the
smaller number shovw‘ng the jumps on the
number line.

NN NN
2 10 11 12 13 14 15

d{s 6 (@) 8|90

11213

This can progress all the way to cauntlng back
using two Z—digit numbers.

Children start to show
recognlsable abstract number

sentences.

Put 13 in your head, count
back L. Use Hourfmgers to
help.

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

13-4 =9

‘Shine like stars in the world.’

Page 25 of 73




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

Find the
diffo,rence,

Compare amounts and objects to find the

difference.
— Use cubes to build

towers or make bars to

? find the difference

Use basic bar models with items toﬁnd the
difference

5 pencils
Use a tens frame with

Iohyslcal objects. ‘ ‘

3 pencils

Use cubes/counters/Dienes to build the

numbers.

Draw cubes/other Yolololofololele
concrete objects or use 'OQOO O ‘ =

the bar model to

illustrate what they
need to calculate

Find the difference between 8
and 5

8§-5=

Ex,olore WhH 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 pencils. How many more
penclls 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 __

W-6=__

Make 10

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

Q0000 -4 -1
(10303000 QOO0 O0000
PPPP Q0000 oe[0[®

Make T4 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 Iolctorially and

discuss what they did to /

make 10.

Show how to make 10 by

,oartitioru‘ng

14 —/5\= 9
4 1 I — L4 =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

T0 -0 Create the bigger number using dienes/place Draw the dienes/place value counters and then Count back 7 or use column
(No exchanglng) value counters and then subtract the smaller cross out what you are subtracting. method
ber.
number [0s [_15_4—- L —7 =
L8 —7 "(T{'T B
10s 1 L 48
S
e ’ — 7
. b | Y
4 1 The bar model:
Children should be advised to use mental L8
methods to calculate this sum iru'ttally, before
. 4 . . ? /
proving their answer with written methods.
- o ones Use Base 10 to make : _ Draw the
. OO = i Caleulations
Column ll/ the blgger number then EEEE 545- Base 10 or NS 24:723
thod ‘ | take the smaller mm _’)_ Iolace value B LZ{-% i i
metno Jl 1 l ll H number away. jEs=ss=scsa) . 37 counters 20+ 3
(Wlthout ///l alongsido,
exchangmg) the written
| | ® cwme. calculation This will lead to a clear
:\:\‘ﬂ\ 176-64=  tg hello to written column subtraction.
176
Show how you ﬁ show
partltlcm numbers to Wor/emg. 52
subtract. Again make L, ‘ Z
the larger number e
ﬁrst. Z O

‘Shine like stars in the world.’
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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 1s 10s 1s that when theg have
§ \ =0 exchanged the 10 they still
. - 1 % have 4 because 41 = 30 +11.

3
% \

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

d(fferenco, _ . . .. . . .. ﬁndthedafferen;ig&t? also to find the

om D p

A/\(ssmg 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 begtn using bar models to 23 = -9

represent missing number Iorablzms praviding
they have a secure understanding of how to
interpret the parts, the whole

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 Q'XCha"HmH) to place value counters. Dienes or place value counters.

P P 348
HTO - O .
(With Hundreds Tens —| 113 |¢5
exchanging) . 21113
A0 - 10 111 R
(No exchanging)
HTO - 1O Formal column method with
(With o Represent the place value counters Iolctorially; szhang Lng ' C:lefr;en must
exchangmg tn remembering to show what has been exchanged. understand what has
the tens) Start with one exchange before movin happened when thQH have
HTO - TO . . g g 234-88 crossed out the digits by using

. onto subtractions with 2 exchanges.

(With correct vocab

exchanging in 23L._88

ones & tens) This will lead to an

understanding of

100s | 10s 1s 100s | 10s 1s
@0 (000 |0000 © 80883888 subtractmg any number
Bl Cbooggoo| ) lncludlng decimals.
100s | 10s 1s )
— OOOOggOO The bar model:
234
1 4 6 > 33

‘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.
4,357 - 2,735 =1622 c
Thousands | Hundreds | Tens 2 ‘
W (. [ N
L ANEET

a) 0.42-03 =[:

Tenths Hundredths 345’)57
@)% e — 2755
%1% '

1622
Ensure the children write out the
column method alongside the concrete
resources.

Answer: 475

Y5 + Y6 compact column method with regrouping with more than 4 digits.

Place value counters for decimals with deferent amount of decimal

places.

294,382 — 182,501 = 111,881

HTh H

TTh | Th
2 ©Z2 000000
® e g0e

a2 ggg 0

| 543-27=273

Ones 0] Tenths

|
0000~~~ 000
9 it

263 —26.5 =
/\/\Lssing d[gits.'
2 % 123
- 2 6

2.3 6

84382

182501 hd

?

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

I S
ooF 000 000
000
DD

‘Shine like stars in the world.’
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Bar Model: Addition and subtraction — missing number prablems

Once children are using the bar model with the whole as a bar at the top in
Year 2, the,y can be,g[n using bar models to

represent missing number problems providing they have a secure
understanding of how to interpret the parts, the whole and the unknown part
of the guestion.

Year 3 Year 4

Bar Model: Addition and subtraction — missing number

prablems

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: Multlpllcatlon

Year Graup Written Method | Written Method Example
Name. Year & | Expanded Compact Short:
EYFS Arrays short 1292 =
mu tLlDlLCO.tLUI’l = 15
Formal short A, ;
multi ,ochatLon e %
/\/\ul ,oly ng by
Year | Arrays and A~ 10, 100, 1000
Count forwards | repeated e 3 s - Year 5 | formal lcmg CUmPaCt /—fmg-‘ 124 % 26 becomes
and backwards wddition multt’lolicatwn 1 2
in multiples of L'ncludlng 32 x 1 : :
2, 750andl 702 up whole numbers X24 4 a
to 10 multiples by decimals
Year 2 Arraysma 3xL =12 /V‘l\f[t.[. 128(4x 2480
b x3=12 " utiptytng 32) 32 2 4
Recall grid 1 -3=1, AN decimals by 10, 640 (20 T 1
mult(,olicatton . ] 3 /N 100 1000 +6 4 0 (20x
/ntroducmg 12+4=3 1 x4 ’ 32)
facts, and ‘
carres,ocmdlng tnverse 7 6 8 (24x
division facts, 32)
in the 10. 5, 2 partltlcmmg
P Year 6 | formal lcmg L 24
Formal 23 multi,olicattcm '
Recall X 3 /ncludmg onto X 2.6
multipllcaticm short o 2 ltiolui 24 4
facts and mu.[tllollcatl. 69 mu L/O \Lfmg
' . —_— decimals b + 2480
carres,ocmdmg on 4 N =
division facts, decimals 3.224
in the 10, 5, 2,
L and 8

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

Obdiectives and

Concrete

strategies

Pictorial

Abstract

Doubllng / Use a set of objects. Double the set by Draw the objects and use bar models Children may start to show
repeaffed finding the same number again. recognisable abstract number
grouping L
sentences.
double b is 8 shcrwmg: 2x3and 3 x?2 3xb=12
bkx2=8 L+l +l =12

3 x bk

L+L+04

There are 3 Qq,ual groups with & in
each group.

.: 2, 3xband 4 x 3

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

gFO’LLP.

3xbk (3lotsofL+)
L x 3 (L, 3times)

Use a
bead
string to

show
repeated addition.

Children use
counters and
Cuisenaire Rods
to partition totals

into egual parts.

Uslng Numicon to show 3 x 5:

32fafzt

Represent on the number line. Represent

pictorially alcmgside, a number line.

AL

EPJ;?{F@
NI

It 2 :iu

Abstract number line shawmg three

Jjumps of four.

Children count in multiples of a

number out loud.

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

FI34S

2+2+2+2+2=10

Children are taught about the

multipllcatlcm x symbol.

3xbk4=
12

12 is the same as 4 + L + 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 abjects. Children can place
them in groups or start to focus them in on
array shaloes.

2 x6 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 +-1-% of rectangles.
o000
o O 0000
gg *ed = 00000
oo
1
ol
00
o J0)
00
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 Multlplicatian

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 diff@r@nt 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)+(3xk)+(3xLk)=
12+12+12 =36
Or3x(3xk4)=236

addition array intoc more manageable chunks.
(distributive
law) 0o o o|lo o 0o 0o O
0o o o|lo o 0o 0o O 4
O 0 O 0] (0] 0] (0] [0 ]
0 o o|lo o o o O 95l =
Follow Year 1 sequencing using Draw the parts first as you count up
Cuisenaire in the number:
rods/counters/cubes _
(s [ 5[5 ][5 s | Sx5=
and
progressing to use Then add the whole bar on top:
continuous
models using bars 25 25=5x___
farthetop s | s [ s |5 |5
whole.
Lin/eing Use objects to make 24. | know there are 2 Drawmg arrays or groups: 3X?7=12 /ntraducing the Inverse oloeratlcms
multlpltcation lots so slollt them up. How many in each Trios can be used to model the L

and division
through

missing number
questions

group?
2x?=2L

Sharing:

o)
00 00
oo © o
00©
060 00O
OoOO
00O

related multilollcatlon and division
facts.

3x k=12 2
L x3=12 ¢/ \ +
12+3=4 If ‘
12+L4=3 . . .

‘Shine like stars in the world.’
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N alala
{ 1

L S "
OOYOYO 3
LT Y LY.

ol aNala

{ 1

LT R AT

Children use symbols to represent
unknown numbers and complete
eq,uations using inverse oloerations.
771ey use this strateqy to calculate
the missing numbers in calculations.

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

Partition to Use Numicon to show 15 x L Children reloresent the concrete maniloulative in a | Children be encouraged to show the
multiply T M M m picture steps they have taken:
i gﬁL H _@E _]E F 3
o N AR AR A }4 }4 3 4 x 15
0 E~:> S [Os (s Y\
peopel 10 b
@E cleseeee '

Show multtplication of the 10s and the Is

- ° 10x 4:=-40
seloarately l 5x 4=20
, : 40 + 20 = 60
l “ A number line can also be used:

Formal column | 1) Show the link with arrays with unifix 13 Children can represent the work they have done | Introduction with expanded short

;T_lgthog x b in a way that they understand. multiplication:
X
(No 2) Usmg Dienes in a grid IOS ,s' Children to record what it is they
regrouping) . = £ are doing to show understanding.
i HHH‘ 4 rows of 13 OO OOO
| oG 00 (00O

o0 000
0 A

Show in a bar model.

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

10s 1s

00 | 000

00 | 000

00 | 000
6 9

57
AN S R T R R R R R R A

23
3 %X 3
7 69
(3x3) E—

+ 60 (20x3)
69 (23x3)

52 =L x

TO x O
(with
regrouping of

ones into tens)

Formal column method with Iolaco,
value counters.

100s | 10s 6 x 23

000000
000000 =t
©000000|¥

5
P
&

0o
Pooooo
41000000

000000

Children to reloresent the counters/base
10, pictortally e.q. the image below.

[00s | 10s | [s
e ) |ooco
O\ |ooo
00| logg
800 o %O
Q ORI
s °

Discuss how mult(,olymg 6 x 2 gives

you 12 and the answer is ten times

bigger.

2

>
o W

(BN
w
o

‘Shine like stars in the world.’
Page 39 of 73




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

Problem
solvtng using
bar models

( using
multiples 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 flrst introduced using
counters/cubes/Cuisenaire rods.

4

Further guestioning : 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\ultl,olicatlcm

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)

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

hundreds)

Children can continue to be suploorted

by Iolace value counters at the stage of

multi,ollcaticm.

257 x 3=
Use the place value counters fo
demonstrate mulfiplying in columns.

Make the number with the place value
counters.

Lo e

- z 8 7
o0 (sseac S0Nee s

Start with the ones. Make 3 groups of 7. E.g.
Ax7=21

*0

LI 111}
aD
2 8 r
0 !
o

EEDEED

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

ol 90 |EEEEE [ ] By

[ed]

pictarlally:

Show in a bar model.

Children to represent the counters / dienes

With regrouping of Is into Tens, using dienes:

372

124 124 124

learners when solvlng problems with

methods.

Bar modellmg and number lines can support

multiplicaticm alongside the formal written

Introduction of farmal short

multiplication:
2% 2 =
H 15
[ AL
, 3
8

‘Shine like stars in the world.’
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MNow look at the tens, children make 3

A

o |BaEEE @ FRERE
i L) 3
kg 1

= ]

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 a ]

[ 0
[-1-] D @ e 3
[-] BiE —_—

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]

[-1-]
(T - - D ] 2|5 7
u El
Q0 EREAEEE
[-] B e e —

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

Show in a bar model.

/71

257 257 257

With regrouping

25(7x 3] =
i 1s
2[5 [ [7
' 3
) 7 [
|

Problem
salving 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 N T

have?

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

Further guestlcmmg : 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 (20 x 32)

7 6 8 (24 x32)

Onto more comloact methods

Y5 - Introduction of compact long multiplicaticm

with up to b x 2 dlgéts.

Onto multiplication of decimals.

To get 74l children have solved 6 % 124,
To get 2L80 tho,y have solved 20 x 124,

124 x 26 becomes

1 2 4 124
X 2.6
X 2 6
7 4.4(0.6x 124)
/ L 4 +2 4.8.0(2 x 124)
+2 L 80 32 2.4(2.6 x 124)
3224

[

When children start to multiloly 3d x 3d

and &4d x 2d etc., tho,y should be confldent

with the abstract

Y6 — Consolidation of compact short
multiplication and compact long multiplication

methods with up to L dL‘glts by a’? d(glt.

Also onto multlpltcatton of decimals bH
decimals — estimation first, then adding
no of decimal Iolaco,s.

1.2
X 2.

+2 4 8

4
6
74 4
0
3.224

11

‘Shine like stars in the world.’
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UKS2 Bar Models

Use the structure of re,oeated addition bar models to help understand and reloresent questtons 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 multiloltcaticm. 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

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

Year Graup Written Method Written Method Example
N Year 4 Cam,oact short Compact short division:
ame .
e - . division | | 4 5 3
a”ng an Sharing: - 5 | 7 22 28
groupmg in .
Year | circles $ 8 B 8 Year 5 Comloact short TSR]

[
|
oo 1 5 r3 - 3 > =0 &
Grouping: division m__,’ 5 \[©
T T Remainders -

Year 2 Sharlng and 0 or
grouping in ) 145 r3 or 145 2/5 orllk5.6
arrays @@ H-3-3 written as
. o . mixed number
Year 3 Sh.ar'm\q e A L2 + 3 =14 / decimal
within place ! ——
o fetelele) Year 6 Long division Long
value columns 5 [oooo 7+3=5r92 division:

D o000
Remainders n)

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

Objectives and Concrete Pictorial Abstract
strategies
Sharmg Children use pictures or shapes to share quantities. |6 + 2 = 3
objects into -
B e I

groulos

| have 10 cubes,
can you share

them Q,q,ually in 2

groups

Share objects into groups. | have 12
cubes.

Can they be shared Qq,ually in 3

groups? After sharing between 3 groups
we have found that are L4 in each

groulo.
28 o8 an

(T ITNT
12+3=4

35 32 br

+2=4

12 +

.
Q
3=

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

Share 9 buns between

three ,oeolole

9+3=3

Share 12 sweets between 3
people.

12+3=1L

‘Shine like stars in the world.’
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Division as

graupmg

Divide guantities into eq,ual groups.

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

grou,o?

After ma/elng groups of 5 we
discovered there were 3 of
them.

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

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

. or 3K It e

20+ 5=

After sharmg we found there were 3 2 2 2
Children can tens and 2 ones in each group. - - -
choose their 96
preferred 6 + 3 =
method but Lf
unsure, the Think of the bar
sharing method as a whole. Split ZAO
should be it into the number | ] | | | “
favoured until Of groups you are
their counting in dlviding by and 20+5=7
multiples is work out how Sx?=20
secure enough to many would be within each group
support
grgﬁpm\g_ 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
part — remember division
must be equal parts.

If the number
becomes large,
chooslng the
most efficient
method. is

lmpartant.
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Grouplng

Divide q,uantities into equal sized
groups. Use cubes, counters, abjects

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

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

ij ects or place value counters to aid bags would | need?
understanding. 30:6=5 * s 0t
| have 12 cubes. LI L 12+3 =14
& & a8 & W 30-5=6
, L L L T Th 96 children sittin
Usmg place value counters e.q. 9 + 3 . ere are 9
- s 8 Pg e in rows of 3.
H there?
. . Bar /\/\odo,llmg: 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 l ? ‘ 5
were 3 groups af ten and 2 groups of %
one.
% +?=3
Division Find the inverse of
within Link division multtlochatLUn and division
sentences by creatmg four
arrays to -
Y lm/emg number sentences.

multipl[catlan
by creating
an array and
thm/emg about the number sentences
that can be created.

Draw an array and use lines to split the array into
groups to make multtlollcatton and division
sentences.

/ xh =28
L x/7=28
28+7 =14
28+ Lk =7

‘Shine like stars in the world.’
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Eg15+3=5 5x3=15
15+5=3 3x5=15

,QQIOQath Repeated subtraction using Cuisenaire [rGlsldren to represent repeated subtraction pictorially. | Abstract number line to
biracti above a ruler. 6 + 2 represent the equal groups that
suptracton : : have been subtracted
5 . B} - -2
2 2 2 2 . -2 -2 -2 -2
, o O g2 3 4 5
T dEs e ¢ 2 gme

3 groups of 2

T . 20—

number - . . 5
Iorablems:

part Children will be
unknown taught to solve this

by counting up in 5s,
thin/emg about

how many groups of
5 it is.
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Year 3 Division

Dl\flSlO'fl L +3=L4r2 Iump forward in eq,ua[jumlos on a number line Com,o[ete written divisions
then see how | and show the remainder

with a Divide objects thWQ.,Q,n. groups /\ many more | using r.
remainder and see how much is left over ‘ y C L you need to

1

Ju.mp ta fl-n-d 29 + 8 = 3 REMAINDER 5
a I‘Q,maLn.dQI dividerjd: divitor Iuotient remainder
& 28 28 .-
T+ b=3p2

Draw dots and group them to divide an amount

‘ and clearly

" ° show a
@ @ @ @ - remainder.

17+3=5r2

Bar model can be used to dls,olay whole bemg divided
into Qq,ual Ioarts with a remainder left over.

5 5 5 R

17
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Short

division

No

remainder,

Exchangmg

Remainder,
no carrying

HIO + O

(No regrouping
and no
remainder)

Tens Units
3 2
® 0
3 )
QO
Use place value counters to divide
using the bus stop method alongside
@ @ .. Calculations
42 +3
L7 + 3=

Start with the biggest ,olace value,
we are shartng LO into three
groups. We can put I ten in each
group and we have | ten left over.

[ )

Exchange this ten for ten ones and
then share the ones egually among

the groups.

@
0

We look how much in 7gr0u,o so the
answer is Ik

Students can continue to use drawn diagrams with
dots or circles to he/o them divide numbers into

OO\ COVO O
ooNOC 00

equa gFOUPS

|0s

Encourage them to move towards countlng in
multiloles to divide more Qfﬁclently.

[l

0000

OO OO

0000

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

PFO'CQSS

42-—'3

L2 =30+12

30+ 3=10

12+3=104

10+ L =1L

L2+ 3 =1k

232

3)696
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Solving 36 + =L
m[ssmg We know the whole is 36
number We can either say:
we know there are & in
Prab[QmS : each group/part, so how
Ioa,—t many groulos/,oarts'
Or
unknown ‘we know there are b
9roup5/part5 in total, so
how
many in each group/,oart'?
Year & 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.
Begln with divisions that
m “ I k divide eq,ually with no
_ remainder
HTO = 0 o0 |O 00000
(No regrouping ©0 00000 12 3
and no © Q_% O0000 1
remainder) 5 6115
1 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 I hundred for 10 tens.
HTO + O

‘Shine like stars in the world.’
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( Regrouping of k. How many groups of 5 tens can yoy make
hundreds into with 11 ten counters?
tens) 5. Exchange I ten for 10 ones. Bar modelling can support learners when solving 1 4 5 3
HTO + O 6 How many groups of 5 ones can Ho,LPﬁE{*blé%mS with division alongside the formal written 5 I 7 122 28
(Regrouping of with 15 ones? methods.
tens into ones)
ZJO o 8 6 r
egrouping of 2 2 | 2 | 2 3
hundreds into 728
tens and tens 514 3 2
into ones and a '
remainder 728 + 5 =145 r 3
| TN 145 | 145 | ;gg | 145 | 145 | r3

zeros in the
quotient (e.g.

816 + 4 = 204)
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Year 5 Division

S h ort Revision of short division method:
division I R T
| | 4 5 n=—rT=#3 1% [516] |
Remainder | 7 22 28 *—i ] 4 5 3 ﬁ 3 ————— (—— O 6
expressed as a ‘ 4
. [ 7 22 28 5 VO
fraction - ‘ Ly
Remainder ‘ . . o
expressed as a Fmally move into decimal places to divide the total accurately.
simplified 1 4 6
fractlon ‘ 16 21
Remainder 3 53 11 0
expressed as a
decimal
Year 6 Division
LO‘flg Could introduce long division using Iolace value
Y counters 254k + 12
division 0212
1212544
(2 dugit divisors) 24
4
1000s | 100s [ 10s 1s Jer. iz
0 0000|0000 | Wecan'tgroup 2 thousands into 4
© groups of 12 so will exchange them. 24
0
Q9382 + 37
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We can group 24 hu.ndreds 12 21544
into groups of 12 which leaves 2
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. %g
2
0212
After exchanging the 2 tens, we 12 (2544
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 multlpllcatlon, bar models can be used to help represent and understand the structures of a question but would not be suitable for
arithmetic qguestions such as 324 + 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 understandmg of worded ,oroblems 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
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Fractions — representing fractions

® recognise, find and
name a guarter

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

E 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

Non unit fraction: %

I N O B

» making the whole

Biain

[White Rose ¥3 planning document]

1whole is the same as =

* fractions on a numberline

There are __ quarters altogether.

__quarters = ___ wholeand ___ quarter.
[White Rose Y4 planning document.]

[White Rose planning decument]

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 » Fractions greater s convert from improper
name a half name and write ) ) o ) than 1 whole fractions to mixed
S ® recognise that tenths arise from dividing an object numbers

fractions S into 10 equal parts
= = including = 27
3 4 10 - -3
unit and non- B ) 5
unit. [
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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
that halves are bigger | Cuisenaire rods to support less than 1 multiples of the same number)
than thirds and understanding.
quarters by showing e compare and order unit fractions | Use bar models to compare 3 and %

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.

e et __um
Use >, < or = to compare the fractions. S
e ' ' N [ [ ]
[ | T ] )
=1 I I I ] [YS White Rose document]
= T I I I ] )
[ I — - - - - e compare and order fractions
1 1 1 1 1 1 greater than 1
s 90 705
Use bar modelstocompare%and;

® compare and order (numerator)

Now order the strips from the smallest to the largest fraction

]

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

(Y3 White Rose document]
® compare and order fractions with the

B E W
E=E]

Useabarmodellocomparel%andl%

CHEEEN
==

same denominators

[YS White Rose document]

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 add two or more fractions . ; - 7 Building on learning from Year 5,
B T ] 5757 children learn to add and subtract
z i & GdiFactonswithin ohe fractions within 1 where the children
8 . need to find the lowest common
::- + -:; = -;- + % == multiple in order to find a common
denominator (this could be practiced
f | through bar model work as seen in
4 3 7 Year 5).
7 and 7 make the whole ; Use the bar model to represent
) increasingly complex problems
* adding fractions 1 3 2 3 § where common denominators need
e adding fractions and recording % + e + P to be found.
the answer using an improper
| 7 1 1
fraction when the answer is 1 1 Answers within one:
greater than 1 whole r_‘4 B
a2l B T T T
5 5 H — / L : J

b [TTTT] |

We can use this model to calculate % - % = i e add 3 or more fractions

[Y3 White Rose document] E + i + i

[Y4 White Rose document]
B [ ]
l_'_l
2
5
©2020LoisRooney
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8 23
20 2020

e add 3 fractions where the answer is greater
than 1

oo

y .
ex¥]
e oy

[all above images from YS 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 subtract fractions with the e Subtract fractions with different denominators
denominator within 1 whole same denominator

Continue to embed exchange a whole
Using a single bar model: bar for a bar of fractions as shown in
the final Year 5 example and below:

5 2. 3 7 5 2

0 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
[Y3 White Rose document] to help tackle scenario problems.
On Monday she eats S of 3 bag and gives £ of a bag to her friend.
® Subtract mixed numbers On Tuesday she eots 1 bags and gves 2 of  bag 1o her riend
What fraction of her sweets does Alex have left?
4 3 5 i 1
g 7
v e
| 4 8
©2020LoisRooney
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|—
-

- -
- -

e (including subtracting from
fractions greater than 1

11t - ]
whole) g 4 %
B B .
- 6
e Subtract 2 mixed numbers

[Y4 White Rose document) 5 1

32— 2-

8 4

———1 RXIII]
— }-i=i-i-]
8 4 8 8 8
L |
3-2=1

[all above images from YS White Rose document]
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Fractions — equivalent fractions

Year 2 Year 3 Year 4 Year 5 Year 6
e Recognise the e Y3 - recognise and show, using diagrams, equivalent fractions with small denominators Revisit concrete and
equivalence of% ® Y4 -recognise and show, using diagrams, families of common equivalent fractions pictorial exploration.
ands Use Cuisenaire rods to investigation equivalent fractions.
4 Use models to represent

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: 3
Explain how the diagram shows both 5

4
and =

Additional
manipulatives could

be used, such as 0‘3 Mo says he can make an
fraction circles. """"’""e"""""’g“ witha (¥3 White Rose document]
denominator o

i

Using the diagram, complete the equivalent fractions.

Year 4 > use the bar model as a precursor for recognising

the multiplicative relationship between equivalent
fractions.

<]

L=
I

e

[Y4 White Rose document]

sle

wiNn

o-AI:
N

=
2

2

equivalent fractions and
illustrate their
multiplicative
relationship.

[YS 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.

. 2
Find - of 42.
42
A 42+7=6
| | ] 6x2=12
—— 2of42is 12
3 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 A?
What is the value of B7

864
A

> <
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e Solve problems that |e Solve problems that include e Solve problems that include | 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.

4 ty These three Squares are ; of a whole q ty He spent EGO.haow much did he have to start with?
shape.
This As%ol a set of beanbags. %of a class are boys. There are 18
girls in the class. How many 5 ¥ ’

’“ children are in the class? e

’ ’ ’ [Y5 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,%ofthe candle was left.

Wh°|e Shape" It measured 13 cm,

How many were in the whole set? Eva says:

Children should identify that the

P ociment) whole has been divided into 4 Before my bath
Tere-shoulid le'd parts and one part has 3 squares in me;zmc‘:’"g;"m
rows, or parts, in total Lz — e

8 Explain your reasoning.
denominator is 4. Here, {75 Wiike Rase ocemend)

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 shapesin
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-

et
0

Use the model to help you solve 3 x 110

®  Multiply non-unit .

®  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)

as 3 3 - AR
Eva partitions 2 - to help her to calculate 2= x 3 @5

2X%3=06
3 32
g X34—5 .
6+1;=7'5-

®  multiply fractions by fractions

fractions by an integer
BIRTETEIR TR (14 (4] i 1. 1 .1
- X = is the same as - of =
s A & 3 2 3 2
Nt oa Partition your fraction to help you solve 2% x 3
. ultiply mixe
st ) 2x3=6 1
3V ;
integers B Cx3=7=2; L
1 1 -
6+2-=8- 2
- - -] 4 4 [¥6 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
| g |

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

§ s

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 tato 2 3

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

—

£ 50
ga— i —
\__V__J\__V__/

L] L]

[Thlrd space Ieamlng]

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
- @@

ri' k2
Tom ‘ .
National Cmg
B Ewwlmnce n '

Tew Sen) o Mottarmamc:

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.

Years1 &2 Years 2 & 3 Year4 &5 Year 6
Use bar models to solve Use bar models to explore | Use bar models to help solve picture | Represent algebraic expressions using bar models and use
missing number questions the equals sign as a problems using the four operations. the structure to help work out the answers.
€.E- balance point rather than €.g. Match each equation to the correct bar model and then solve to find
‘on the right’ Work out the value of each shape | the value of x.
___+5=13. e.g. oY -3

54=25+__ <> O <> x+5=12

Discuss the known and Discuss the known and + - -

unknown unknown parts. <> QQ EE]

DO+ Q- w
B >4 A‘f '{'F“Q?- 40 12=3+x

? 5 ? 2 5 [Classroom secrets example]

[[E

[¥6 White Rose document]

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.

equation (balance the sides).
2x =7
Half x

x =35

| . | . | 5 2x +5=12
Remove 5 from both sides of the

2

[¥6 White Rose document]

Children should not become reliant on using bar models to solve equations. The maost 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.

e (Converting imperial units

7cm

5 miles = 8 kilometres

[¥& 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 3? Give your answer in miles and in kilometres.
[Y& White Rose document]

[Dne inch is approximately 25 centimet
linch=25cm

mﬂ 1in

[ 1 kilogram is approximately 2 pounds

|

1kg = 2 lbs

II‘I'S White Rose ducument']

©2020LoisRooney
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