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Caleculation Progression Policy 2020




Aims and objectives

This policy aims to standardise which strategies will be taught and how children will record their calculations.
This policy has been largely adapted from the White Rose Maths Hub Calculation Policy with further material added.

The division of skills and methods within this calculation policy are based on the requirements of the National Curriculum for
the teaching and learning of mathematics and takes into account the progression through our school. Although this policy is
set out in year groups, it is important that we consider the prior attainment of our children and move on only when they are
ready to take on the next challenge. Mathematical understanding is developed through use of representations that are first of
all concrete (e.g. base ten, apparatus), then pictorial (e.g. array, place value counters) to then facilitate abstract working
(e.g. columnar addition, long multiplication). Children should not be expected to move onto the next stage if they are not ready
or if they are not confident.

The National Curriculum for Mathematics (2014) aims to ensure that all pupils:

become fluent in the fundamentals of mathematics, including through varied and frequent practice with increasingly complex
problems over time, so that pupils develop conceptual understanding and the ability to recall and apply knowledge rapidly and
accurately.

reason mathematically by following a line of enquiry, conjecturing relationships and generalisations, and developing an
argument, justification or proof using mathematical language

can solve problems by applying their mathematics to a variety of routine and non-routine problems with increasing
sophistication, including breaking down problems into a series of simpler steps and persevering in seeking solutions.

At Four Lanes Juniors we believe that any calculation needs to have a context so that its purpose can be understood. We
provide our children with many opportunities to use and apply their mathematical skills in different situations and to develop
their reasoning skills. Our children are taught a variety of methods, both mental and written, so that they develop the skills
required to select an efficient method which is determined by the calculation. Children are encouraged to consider if a mental
calculation would be appropriate before using written methods.

Children should be encouraged to approximate their answers before calculating and to use a suitable strategy to check for
accuracy. Children are taught to use methods which are accurate, reliable and efficient.

When are children ready for written calculations?

When faced with a calculation
problem, encourage your child to
aské

1 Can |l do this in my head?

1 Could I do this in my head
using drawings or jottings to
help me?

1 Do I need to use a written
method?

Also help your child to estimate and
then check the answer. Encourage
them to aské

1 Is the answer sensible?

These lists are not exhaustive but are a guide for the teacher to judge when a child is ready to move from informal to formal methods of calculation.

Addition and subtraction Multiplication and Division
1 Do they know addition and subtraction facts to 20? 1 Do they know the 2, 3, 4, 5 and 10 times tables?
1 Do they understand place value and can they partition numbers? 1 Do they know the result of multiply by 0 and 1?
1 Can they add three single digit numbers mentally? 1 Do they understand 0 as a place holder?
1 Can they add and subtract any pair of two-digit numbers mentally? 1 Can they multiply two- and three-digit numbers by 10 and 100 and explain the
1 Can they explain their mental strategies orally and record them effect?
using informal jottings? 1 Can they double and halve two-digit numbers mentally?
1 Can they confidently count on and back? I Can they use multiplication facts that they already know to derive mentally other
1 Can they confidently bridge through 10? multiplication facts that they do not know?
1 Can they explain their mental strategies orally and record them using informal
jottings?




Year Group Calculation Method Overview

(Teachers are to use their own judgements as to whether individual children are ready to use the methods listed in their year group or if they need to consolidate previous learning

Addition

Subtraction

Multiplication

Division

Combining two parts to
model.

Starting at the bigger
number and counting on.

Exchanging to make 10.

make a whole: part whole

Adding three single
digits.

Column method 7 no
exchanging.

before moving

Column method -
exchanging (up to 3
digits)

on to these

Column method -
exchanging (up to 4
digits)

Column method i
exchanging (with more
than 4 digits)

(Decimals- with the
same amount of
decimal places)

Column method -
exchanging.

(Decimals- with
different amounts
of decimal places)

Taking away ones
Counting back
Find the difference

Part whole model

Counting back
Find the difference
Part whole model

Make 10

Column method with
exchanging (up to 3
digits)

Column method with
exchanging (up to 4
digits)

Column method with
exchanging (with more
than 4 digits)

(Decimals- with the
same amount of
decimal places)

Column method with
exchanging.

(Decimals- with
different amounts
of decimal places)

Make 10 Column method-
no exchanging
Doubling Doubling Counting in multiples Column multiplication Column multiplication Column multiplication

Counting in multiples

Arrays (with support)

Counting in multiples
Repeated addition
Arrays- showing

commutative
multiplication

Repeated addition

Arrays- showing
commutative
multiplication

Multiplication within a
place value grid

(2 and 3 digits
multiplied by 1
digit)

(up to 4-digit
numbers multiplied
by 1 or 2 digits)

(multi digit up to 4
digits by a 2 digit
number)

Sharing objects into
groups

Division as grouping

Division as grouping

Division within arrays

Division within arrays
Division with a remainder
Short division (2

digits by 1-digit -
concrete and pictorial)

Division within arrays
Division with a remainder
Short division (up

to 3 digits by 1-digit -
concrete and pictorial)

Short division (up to 4
digits by a 1-digit number
interpret remainders
appropriately for the
context)

Short division

Long division

(up to 4 digits by a
2-digit number-

Interpret remainders as
whole numbers, fractions
or round)




MENTAL STRATEGIES FOR ADDITION

Informal jottings (for example number lines) and concrete apparatus will be used to develop an understanding of conceptual relationships

Year 3 ADDITION

Year 4 ADDITION

Using Place value
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Count in hundreds e.g. knowing 475+200 as 475, 575, 675
Add multiples of 10, 100 and £1 e.g. 746+200 or 746+40
Use partitioning:

68 + 74 as 60 + 70 and 8 + 4 , combining the two totals
(Use arrow cards to help this method 1 it reinforces place
value knowledge)

Add three-digit numbers by adding h, t and o e.g. 452 + 321 as 452 + 300 + 20 + 1

D - B)- 1
B B-o

=142

Counting on

Add three-digit and two-digit numbers by adding h, t and o
eg.125+34as100+20+30+5+4

Add near multiples of 10 and 100

e.g.67+3%as (67 +40)71 1

Using number facts
Number bonds to 100 e.g. 36 + 64, 83 + 17 etc.
Adding to next ten and next hundred e.g. 176 + 4 = 180, 435 + 65 = 500

Using place value

Count in thousands e.g. knowing 1475+2000 as 1475, 2475, 3475
Add multiples of 10, 100 and £1 e.g. 746+200 or 746+40

Partitioning e.g. 746 + 203 as 700 + 200 and 46 + 3 or 746 + 200 + 3

+ 200
m
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Counting on

Add a three-digit and four-digit numbers by adding th, h, t and o
e.g. 2452 + 321 as 2452 + 300+ 20 + 1

Add near multiples of 10, 100 and 1000

e.g. 3462 + 2999 as (3462 + 3000) i 1

« 300

-« 320
"
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Using number facts

Number bonds to 100 and to the next multiple of 100 e.g. 1353 + 47
Adjustment when adding 9 and 11

e.0.27+9as(27+10)7 1or36+11as(36+10)+1

Year 5 ADDITION

Year 6 ADDITION

Using place value
Count on in 0.1s, 0.01s, e.g. knowing what 0.1 more than 0.51 is
i00s | (0s | is“ 0-is | 0-01s | 0-00is
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Partitioning e.g. 2.4 +5.8
24+ 5%
/ \
7 + 2 =
Counting on
Count on from the greatest number e8834 + 3005 as 9834 +5
Add near multiples e.g. 82,472 + 30,004 as (82,472 + 30,000) + 4
Add two decimal humbers by adding the o then ths then hths e.g. 5.72 + 3.05 as
3+0.5
Using number facts
Know number bonds to 1 and to the next whole number e.g. 0.4 + 0.6 or 5.7 +0.3

g2

Add to the next 10 from a decimal number e.g. 7.8 + 2.2 = 10

Using place value
Counting in 0.1s, 0.01s, 0.001s e.g. knowing what 0.001 more than 6.725 is

loos [10s [l<| O is| Ools| O-00I
6:| T | 2 5
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Partitioning e.g. %4 + 3.25as9 + 3and 0.5 + 0.2 and 0.04 + 0.05 to get 12.79

Counting on

Add two decimal numbers by adding the o then ths then hths or tths
e.g.6.31+3.46as6.31+3+0.4+0.06

Add near multiples to 1 and 10 e.g. 6.75 + 9.95 as (6.75¢Q0%or 6.35 + 0.99 as
(6.35 +1x 0.01

Using number facts
Number bonds to 1 and the next multiple of 1, e.g. 0.63+0.37 or 2.355+0.645

Add to next ten, e.g. 4.62+0.38 033
~ T~
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End of Year

Teaching and

Concrete

Pictorial

Abstract

Expectations Learning
(National Curriculum Strategy
Statements)
Key Stage 1 Addition: Counting on Counting on using number lines by using 12+5=17 The abstract number line:
cubes or Numicon.

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

1 represent and use
number bonds within 20

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

9 solve one-step
problems that involve
addition and subtraction,
using concrete objects
and pictorial
representations, and
missing number problems
suchas9=?+6

1 solve problems with

addition:
U using concrete
objects and pictorial
representations,
including those
involving numbers,
guantities and
measures
U applying their
increasing knowledge
of mental and written
methods

T recall and use addition
facts to 20 fluently, and
derive and use related
facts up to 100

9 add numbers using
concrete objects, pictorial

Start with the larger number on the bead

string and then count on to the smaller
number 1 by 1 to find the answer.

" L T | | T 1 T | T
10 1 12 13 14 15 16 17 98 19 20
Start at the larger number on the pre-made
number line and count on in ones or in one
jump to find the answer.

A bar model which encourages the children to
count on

N

What is 2 more than 4? What is the
sum of 4 and 47? Wi

and 2?
4+ 2=
5 &

Place the larger number in your head
and count on the smaller number to
find your answer.

5+12=17

Combining two
parts to make a
whole: part-
whole model

.o 3

Use cubes and other

|

resources/objects to

5
whole 2

533 5
P

part

4+3=7
10=6 + 4

;v Use pictures to add
10 Ne I add two numbers l". ‘ two numbers
o together as a group or 3Balls 28alls together as a group
in a bar. orin a bar. Use the part-part whole diagram as
shown above to move into the
Regrouping to . caesetese v Children to draw the ten frame and Children to develop an understanding
make 10. counters/cubes of equality e.g.
e i oo o 1
e oo 6+1 =11
Regrouping to make 10 by using ten
frames and counters/cubes or using and
Numicon: ‘I’
( 6+5=5+
4 9 + 5 =[14]
’ . +4
:l/ and .
22 i ST S A s 6 7 89N 1T 1215 G4 15 16 17 16 16 20 6+5:|+4
Y ) [ Use pictures or a number line. Regroup or

partition the smaller number to make 10.




representations, and Adding TO + O Continue to develop understanding of Children to represent the concrete using a 41 + 8:
mentally, including: using base 10. partitioning and place value particular symbol e.g. lines for tens and 1+8=9

U atwo-digit number 41+8 dot/crosses for ones. 40+9=49

and ones N T 5

U a two-digit number

and tens .

U two two-digit 5 ‘ ‘ ‘ ‘ X ° o

numbers =

u addlng three one- =8 AN

digit numbers TO + TO using 36 + 25 Looking for ways to make 10:
1 show that addition of base 10. = ones ! ° Tors s 30 + 20 = 50
two numbers can be done u "'"ﬂ ) — 000 00000 5.5-1g 36 + 25
in any order . il ‘ ‘ /00\ by ~ + 2B=
(commutative) B 4 |" '.| L o @000 55 10+1-61

Aot \ |

i recognise and use the H X ,\,\,\,\,\M Formal method: 3© 1 5
inverse relationship SN +25
between addition and ¥ 61

subtraction and use this

|
: .

1

to check calculations and
solve missing number
problems

Adding three
single digits

4+7+6=17
7

" oese estoes
e —

-————

Put 4 and 6 together to make 10. Add on

Ly

&s
of

&

47 +6)= [0 +[7]
10
= [17]

Combine the two numbers that make
10 and then add on the remainder.

Following on from making 10, make 10
with 2 of the digits (if possible) then add on

Add together three groups of objects. Draw a
picture to recombine the groups to make 10.

the third digit.

Examples of Key Stage 1 varied fluency

How can we use the following representation to prove that

5+3=4+4?
HEEEEE

Can you use inverse operations to check 5 + 12 = 177

How many possible inverse calculations are there?

Evawrites this calculation: 18 — 5 =13

Which of the following could she use to check her work?

Complete the missing numbers.

15+ 5 B=5

18 —13 5+13

5+3=6+
543=___ +6=7+
+3= +4=5+5

Fill in the circles with either <, > or =

6+4 () 6+5
6+4 () 3+6

Examples of Key Stage 1 reasoning and problem solving

How many different ways can you solve
19+ 17

Explain your method to a partner,

Use concrete or pictorial resources to
help explain your method.

Always, Sometimes, Never
0dd + 0dd + 0dd = odd

lUse one-digit numbers to test if this is
true e.g

34547

Which numbers would you add together

first in the following number sentences?

Why would you add those first?
3454+7=
8+2+6=
4+3+4=

Is there always an easier order to add
three one-digit numbers?

What digits could go in the boxes?

[ Jo+[ )5=487

Find all the possible pairs of numbers
that can complete the addition,

How do you know you have found all the
pairs?

What is the same about all the pairs of
numbers?




End of Year Teaching and Concrete Pictorial Abstract
Expectations Learning
(National Curriculum Strategy
Statements)
Year 3 Addition: Counting on  |Counting on using humber lines by using 12+5=17 The abstract number line:

9 add numbers mentally,
including:
U athree-digit number
and ones
U athree-digit number
and tens
U athree-digit number
and hundreds

9 add numbers with up
to three digits, using
formal written methods
of columnar addition

1 estimate the answer to
a calculation and use
inverse operations to
check answers

1 solve problems,
including missing
number problems, using
number facts, place
value, and more
complex addition and
subtraction.

H—A+—+——P————
0123456784910

cubes or Numicone.g. 4 +2 =

B 5 &

Start with the larger number on the bead string
and then count on to the smaller number 1 by

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

12 13 4 15 1§ 17 15 19 20

A bar model which encourages the children

What is 2 more than 4? What is the sum of
4 and 4? What is the total of 4 and 2?
4+2=

1 to find the answer e.g. 10 + 2 = to count on 4 ‘ | ‘ Place the larger number in your head and
— eg.4+2= count on the smaller number to find your
Column method Expanded column method: Move to adding
- no exchanging 173 + 74 = 247 the least significant digit first. Secure place
T+ 0 H T 0 247 valutta) and E[J'?ders(;[e_mdcilr;fg of rlow nur_nbgtrsI
can be partitioned in different ways is vital.

HTO +TO DRREERRNET (1T | --~-
HTO + HTO 1 e 173 74 HTO + HT

544 + 22 = 566 351+ 437

Add together/count ones then tens then
hundreds.

H T o]
000 [0000 00000
00 b
coe |ooco0 |00

447 + 332 =779

Use bar models and part-whole models to
help children see that the total is equal to
the two numbers being added.

142 + 403 = ? (525)

300 + 50 +
400 + 30 +
700 + 80 +

=788

Once children are secure in understanding
the place value of the numbers they are
adding move them onto using more
compact column methods.

kK]
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Column method

Make both numbers on a place value grid.

Children can draw a pictorial representation

Use expanded column addition with

- exchanging ® ® 146 of the columns and place value counters to | exchanges before moving onto the formal
urther support their learning an written method. This can be supported by
i furth t their | i d itt thod. Thi b ted b
HTO + O ® [0o0oe e0ee® : 327 understanding. concrete resources to aid transition to
HTO + TO e i abstract methods.
HTO + HTO
88°1°°  1388° : i =
[
® (000000000
Add up the ones and exchange 10 ones e TaTaTs
for one 10. .';/L_j' xJO\)J 00
.._-'"
| o} 146 (s
+ 527
e 163 +52 =215
: = = 4 5 5
0000 | 000 ggo
00
Add up the rest of the columns, T "-COQ 000 | | 41518
exchanging the 10 counters from one o 000
column for the next place value column
until every column has been added.
This can also be done with Base 10 to
help children clearly see that 10 ones
equal 1 ten and 10 tens equal 100.
Examples of Year 3 varied fluency
Comsletel each box f:: 4?0+ 5OOP T Miss Wilson has 237 marbles in a box. Complete the models. o
raw It rite It art-Whole umber Sentence
 hundredsand ) She adds 8 more bags of 10 marbles. 457 187
— hundredsis A — How many marbles does she have now?
equalto__ NN ) - _ 178 349
hundreds AN, Write the calculation for this problem.

Examples of Year 3 reasoning and problem solving

Which s the odd one out?

Explain why.

(LR -+ T O
WETRE -+ E O
VFFIETE G * E CRTE

Always, Sometimes, Never

When 7 and 5 are added together in the
ones column, the digit in the ones column
of the answer will always be 2

What other digits would always give a 2
in the ones column? Prove it.

Eva and Amir are calculating 783 + 90

793,803, 813,823,
L 833,843,853, 863,

783+ 100 =883 g
883 —10 =873 (2
Whose method do you prefer?

Explain why.

If | add two numbers
= together,| can check my
Mo answer by usinga
subtraction of the same
numbers aftere.g. to
check 23 + 14,
lcando 14 — 23

Do you agree? Explain why.

Complete the statements to make them
correct,

487+ 368 ( ) 487+ 468
326 + 258 Q 325+ 259
391+600 = 401+ ___

Explain why you do not have to work out
the answers to compare them.




End of Year Teaching and Concrete Pictorial Abstract
Expectations Learning
(National Curriculum Strategy
Statements)
Year 4 Addition: Column method | Use counters and a place value grid Use part-whole model to Encourage children to continue to use
- no exchanging @ link to prior learning on concrete resources alongside to support
7 add numbers with up 1000s 100s 10s 1 addition. Make children their working out whilst recording their
to 4 digits using the ThHTO + O - aware that this will not be | work using the formal written method.
formal written methods | ThHTO + TO 00 00 000000 @ @ the most efficient method | Begin by showing the expanded column
of columnar addition ThHTO + HTO o0 00 © 000 for addition of 4-digit method and then move onto compact
where appropriate ThHTO + ThHTO numbers but is something we can use to addition.
_ 3242 + 2213 =5455 represent a calculation. 711/6/3
1 estimate and use 4=
inverse operations to Children can draw pictorial representations 170 4 7 1 5 3
check answers to a of columns and place value counters before 7
calculation moving onto the formal written method. - 510 + 1 7 o 4
N 1234 + 2303 = 8100
1 solve addition and 3537 6152 + 2435 8 8 5 7
subtraction two-step = 8587 8 022
problems in contexts, |7
deciding which
operations and methods . .
to use and why. Column method | 3356 + 2435 = 5791 Draw representations of exchanging:
- exchanging Th H T o 2333 + 427 = 2760 - 41(4]6 4 1 4 &
oo 000 | 000 |[00 3+ 7 =100 23 + 3 5 3 7
ThHTO + O Iooo you exchange y 7
ThHTO + TO - 10 ones for 1 6/0/0 7 &6 8 3
ThHTO + HTO o0 o000 0O || 00 ten’i shown by 7000
ThHTO + ThHTO © LO_QP drawing the 7683 ‘
. counters moving | Formal written method with exchanging,
e into the next modelling how to show exchange in
Regroup and exchange when columns column as 1 ten. |calculations. Use expanded columns to
exceed 9 counters show what is happening with the exchange.

Examples of Year 4 varied fluency

Work out the missing numbers.

Use <, > or = to make the statements correct. h H|T|O
4 6 | __

3456+783 () 1810+2436 P P B e

2829+1001 () 2312+2418 HEERE

Match the calculations with a good estimate.

True or false? Use column addition to check the answer.

8,179

345 + 1234 3,000+ 6,000
2,985 + 6,325 3500 + 1200
3541+ 1179 350 +1,200

4,065

4,114

Examples of Year 4 reasoning and problem solving

Jack says,

e

Find 3 different number sentences to
complete this calculation.

5|:|5 0
UL

The estimated answer to a calculation is
3400

The numbers in the calculation were
rounded to the nearest 100 to find an
estimate.

What could the numbers be in the
original calculation?

When | add two numbers
together | will only ever
make up to ane exchange
in each column.

Do you agree?
Explain your reasoning.

Use the digit cards to create
addition calculations using

Find and explain the mistakes.

two 4-digit numbers with 4 7 8 2
three exchanges.
+ 1 4 2 0
5)(9)(3(¢] 1 0 2
1 1

Find two possibilities.




