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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
ask...

e Can | do this in my head?

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

e Do | need to use a written
method?

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

e |s 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
¢ Do they know addition and subtraction facts to 20? e Do they know the 2, 3, 4, 5 and 10 times tables?
e Do they understand place value and can they partition numbers? e Do they know the result of multiply by 0 and 1?
e Canthey add three single digit numbers mentally? e Do they understand O as a place holder?
e Canthey add and subtract any pair of two-digit numbers mentally? e Can they multiply two- and three-digit numbers by 10 and 100 and explain the
e Can they explain their mental strategies orally and record them effect?
using informal jottings? e Can they double and halve two-digit numbers mentally?
e Can they confidently count on and back? e Can they use multiplication facts that they already know to derive mentally other
e Can they confidently bridge through 10? multiplication facts that they do not know?
e 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 — no
exchanging.

before moving

Column method -
exchanging (up to 3
digits)

on to these

Column method -
exchanging (up to 4
digits)

Column method —
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 — 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+39%as (67 +40)-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

_*;o 1.'.:: fo0 €50 900 Ao 1000

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) — 1

« 300

-« 320
"
¥ ~
2930 2800

2400  go 2o a0 200 2650 200
Using number facts

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

eg.27+9as(27+10)—-1or36+11las(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

J‘wb‘{
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Partitioning e.g. 2.4 +5.8
2:4_t+ 5%
/)g\
7 + 2 =
Counting on
Count on from the greatest number e.g. 6834 + 3005 as 9834 + 5
Add near multiples e.g. 82,472 + 30,004 as (82,472 + 30,000) + 4
Add two decimal numbers by adding the o then ths then hths e.g. 5.72 + 3.05 as 5.72 +
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
Add to the next 10 from a decimal numbere.g. 7.8 +2.2 =10

g2

Using place value
Counting in 0.1s, 0.01s, 0.001s e.g. knowing what 0.001 more than 6.725 is
loos [ 10s O:ls| ©ols| O-00l
1] 2 S

Q |

K3

6

B F(;- '70‘ 2 1 6
Partitioning e.g. 9.54 + 3.25as 9+ 3 and 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 + 10) — 0.05 or 6.35 + 0.99 as
(6.35+1)-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.

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

e represent and use
number bonds within 20

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

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

e solve problems with

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

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

e 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 4? What'’s the total of 4

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
I - | abstract,
Regrouping to . paeeetese v Children to draw the ten frame and Children to develop an understanding
make 10. counters/cubes of equality e.g.
~esevesee oo o
e oo 6+[]=11
Regrouping to make 10 by using ten
frames and counters/cubes or using and
Numicon:
@ 6+5=5+[]
ot 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=[1+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

> a two-digit number 41+8 dot/crosses for ones. 40+9=49

and ones N T 5

» a two-digit number

and tens .

» two two-digit 5 ‘ ‘ ‘ ‘ X ° o

numbers =

> addlng three one- =8 MO

digit numbers TO + TO using 36 + 25 Looking for ways to make 10:

. T (o]
e show that addition of base 10. = ones Tors s 30 + 20 = 50
two numbers can be done u "'"ﬂ ) S 000 00000 5.5-1g 36 + 25
in any order . il ‘ ‘ /00\ by ~ + 2B=
(commutative) B 4 |" ..| oe . b!ﬁ!‘_,& 50+10+1=61
Aot \ |

e 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

Put 4 and 6 together to make 10. Add on
7.

" esee eovoes
Cewee  eovsce
P eeanenne

-————

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

‘st 8.5
49'.;9;.&5. %
& s

&

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

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

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

Examples of Key Stage 1 varied fluency

How can we use the following representation to prove that
5+3=4+4?

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

Evawrites this calculation: 18 — 5 =13
Which of the following could she use to check her work?

Complete the missing numbers.

17 13+5 13—5 S5+3=6+____ Fillin the circles with either <, > or =
T T S es— s
| | | | | ‘ | | | How many possible inverse calculations are there? 18 —13 5+13 ___+3=____+4=5+5 6+4 O 346
Examples of Key Stage 1 reasoning and problem solving i all e possible pasof ombers
Which numbers would you add together that can complete the addition,

Always, Sometimes, Never

How many different ways can you solve
19+ 17

Explain your method to a partner,

true e.g

Use concrete or pictorial resources to
help explain your method.

first in the following number sentences?

5+5+7=
odd + odd + odd = odd
8+2+6=
lUse one-digit numbers to test if this is
443+4=

545+7 three one-digit numbers?

Is there always an easier order to add

Why would you add those first?

What digits could go in the boxes?

[ Jo+[ )5=487

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:

e add numbers mentally,
including:
» a three-digit number
and ones
» a three-digit number
and tens
» a three-digit number
and hundreds

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

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

e 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]
!

~Pw
(=) il
|oo~ =

ololojooN—

+
olojes] jwolon




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
e 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 =5435 represent a calculation. 7/1/5/3
» estimate and use 4=
inverse operations to Trowsand | Funded | Tes | Uni Children can draw pictorial representations 1170 4 7 1 5 3
check answers to a - of columns and place value counters before 7
calculation ‘ ‘ % se moving onto the formal written method. = 510 + 1 7 o 4
1234 + 2303 = I L d 9
« solve addition and +i 3537 ) @ @ ' @ 6152 + 2435 8010 8 8 5 7
subtraction two-step ‘ o = 8587 8 022
problems in contexts, ‘ °* , '8' b7
deciding which | 8 5 8 7
operations and methods = -
to use and why. Column method | 3356 + 2435 =5791 Draw representations of exchanging:
- exchanging T H T o 2333 + 427 = 2760 - ?3 % 4 (_; 4 1 4 &
Py Thousands| Hundreds 3+7=10so0 4
ThHTO + O oo o00 \,’J'\ Iggo e eeo you exchange ; 7 3 + 3 5 3 7
ThHTO + TO —— + : 10 ones for 1 6/0[0 7 &6 8 3
ThHTO + HTO e (000 | 000 |00 %o |©0o ten — shown by 7000
ThHTO + ThHTO () LQ_QP oo drawing the 7683 ‘
= 2 7 6 0 counters moving | Formal written method with exchanging,
.o Gi 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.
4 | __ | 8
(O 1810+2436

O

3456 + 789

2,829 +1901 2,312 + 2,418 — | 7 8|9

Match the calculations with a good estimate.

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

8,179

345 + 1234 3000 + 6000
2985 + 6325 3500 +1200
(o) [ wovam ]
[ 215+6202 | [ 2000+6000 |

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|:|50
UL

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.

The estimated answer to a calculation is

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.




End of Year Teaching and Concrete Pictorial Abstract
Expectations Learning
(National Curriculum Strategy
Statements)
Year 5 Addition: Column method What is the total? 54382 + 20445 = 74827
e add whole numbers TThTHHTO + O [ [ s | s [ e | Use 10,0005 1,000s 100s 105 1s 2 3 3 1 é
with more than 4 digits, ~|{TThThHTO +TO eoocee 00 [0 :
ncluding using formal  [TTXTO 110, | 65166 | © | T | genesor | [888°°) 888 oooo|  [388° 40 8 4
written methods TThThHTO + TThThHTO ' 88 ‘“OO: withina |+ s1112|2]|s
\ Y 0000 000 +

« add numbers mentally | 00 0@ place @00 | 00 1555519999 560
with increasingly large value grid — 7 8 & 2 5
numbers to add whole numbers with more than 4 86407 + 32846 = 129253 ] 1

e use rounding to check
answers to calculations
and determine, in the
context of a problem,
levels of accuracy

¢ solve addition and
subtraction multi-step
problems in contexts,
deciding which
operations and methods
to use and why.

o practise adding
decimals, including a
mix of whole numbers
and decimals, decimals
with different numbers
of decimal places, and
complements of 1

digits. Reinforce methods of exchanging

_ _ Draw representations of counters to add
learned in previous years.

whole numbers with more than 4-digits, with
and without exchanging.

Formal column method for exchanging
and non-exchanging calculations.

Column method —
addition of
decimal numbers

1's 1/10's  1/100's 1/1000's _croaw Problom Use hundred squares Usi ::sf::'::fi' ;ﬁ:ﬂ:‘:ﬁh‘s’fm

 FEEEEEL Solvethe to colour and add

CETTTTTTTD problem .
) . decimals together —
crrrrTTITTY link to fractions

PR ) knowledge.

SEerrerrer ® 1.193 9

12240 [

“““““““ 3.433

““““““““ 1 What is your answer? 0.8

Use partitioning to find a complement to
S 1 and then a number line to solve the calculation.
“““““““ Now Problom 0.375 + 0.925

Use place value grids with counters or

dienes. Reinforce use of 0 as a place lj Iil

holder when adding numbers with different L4
amounts of decimal places. 0 01 02 03 ¢ 05 04 07 48 03 1 11 12 13 14 15

1

0.8(1
0112
0,94

1

0

e
n

w©

f

=

[ 12

lon=

6
v
3

N X

Use formal written methods to add
decimals, including addition of decimals
and whole numbers and decimals with
different numbers of decimal places.

Examples of Year 5 varied fluency

Jack, Rosie and Eva are playing a computer game. Jack has 3452
points, Rosie has 4,039 points and Eva has 10,989 points.

How many points do Jack and Rosie have altogether?
How many points do Rosie and Eva have altogether?

How many points do Jack and Eva have altogether?

How many paints do Jack, Rosie and Eva have altogether?

True or false?

Which is best to estimate the total of 22,223 and 56877

10,0005 1,000s 100  10s 13
o0 © 00000 00
(o]6} 22,300 + 5,700

e]e]e;

00 OO0 C0CO0
5 o 0006 22,200 + 5700
5 & 2 3 5 22,200 + 5600

I'm thinking of a number.
After | add 5,241and subtract 352, my number is 9,485
What was my original number?

Examples of Year 5 reasoning and problem solving

Add the missing place value counters
to make this addition correct

10,000s 1,000s 100 10 1=
*e

L L] e L L

290 00 L L J

Work out the missing numbers.

747?37

Susie and Emma are comparing their income
Who is correct? Explain why.
Earnings
£32,056
£30,837

Complete the pyramid using addition
and subtraction. Bonus
£5,099

£10,845

Susie
Emma

55,907 =

- () You eamt less money ltogether J

| .. M. A= than me because my eaming: were

+ 2?5772 Z ] | 1403 susie higher.
] 697 l 6415 | 7515_1 | earnt more money because my -
- - - bonus was mere than double the &
785289 4946 T sz | [ 2en | amount of yours.

— Emma

Check what Amanya has said.
|s she correct? If not, why not?

The sum of two
numbers with 3
decimal places
will always have 3
decimal places
foo.



http://nlvm.usu.edu/en/nav/frames_asid_154_g_1_t_1.html?from=topic_t_1.html

End of Year Teaching and Concrete Pictorial Abstract
Expectations Learning
(National Curriculum Strategy
Statements)
Year 6 Addition: Column method — Wb [T [ H [T | O Use part-whole and bar models to calculate 346 2 1
. g . |adding integers ) ©.(% © |© missing numbers.
o practise addition using g g (E1&] ©o® O 302412 + g 2354 + 750 + 1500 = ? (4604)
the formal written + 431621 = . 2 5 7 3 4
methods of columnar Col@.|® [Oe“n|@ 734,033 @ ? +
addition OO o~ ©
©o 2354 [750] 1,500 6 0355

¢ solve addition and
subtraction multi-step
problems in contexts,
deciding which
operations and methods
to use and why

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

Use dienes or counters within a place
value grid to add integers. Reinforce
methods of exchanging learned in
previous years.

1,890 ’

3715 + 1890 = ? (5605)

1 1
Formal column method for exchanging and
non-exchanging calculations.

Column method —
addition of
decimal numbers

Reinforce place value and column method
by using concrete resources and a place
value chart to add decimal numbers.

Hundredths

| Ones @ Tenths

1.3+3.52=
4.82

Use hundred squares to help calculations.

0.75+0.985=1.735

-]

Use pictorial methods that
children are familiar with to
link addition of whole
numbers with the addition of

e decimal numbers to
38| 5.7 reinforce that the skill
is the same.

0/8/54

0/1/7/8

1,032
1] 1

Use formal written methods to add

decimals, including addition of decimals

and whole numbers and decimals with
different numbers of decimal places.

e
T

Examples of Year 6 varied fluency

Compare the calculations below and

complete using any of the following symbols:
21 8|5 < > =
Mo wants to buy a t-shirt for £999, socks for £149 and a belt for 0903 + 0098 | 0576 + 0583
+ 0|6 £809 0.835 + 0.445 0.243 + 0.792
He has £22 in his wallet. 0.432 + 0.975 0231 + 0.793
4 10 2 How could he quickly check if he has enough money? 0.321 + 0.849 0.365 + 0.909

0.85+0.4
Q'

*

+'IH—13

092«'.157

,'h

Examples of Year 6 reasoning and problem solving

Tommy has two pieces of string.

One is 160 cm long and the other is

200 cm long.

He cuts them into pieces of equal length.

What are the possible lengths the pieces

of string could be?

I am thinking of
a number. I add 200,000, then
subtract half a million, then add
a quarter of a million. Then T round
to the nearest 10, which is @.é[’r
two million and fifty. hl

What number could Alex have been thinking of to start with?

3565+ 2,250 = 5815

Use this calculation to decide if the
following calculations are true or false.

True or False?

4565+ 1250 = 5815

5815 — 2250 = 3565

+ [ 124,607

642,187 [ —

[ 515,222 ] [ 316,775 ][ 450,019 ]




MENTAL STRATEGIES FOR SUBTRACTION

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

Year 3 SUBTRACTION

Year 4 SUBTRACTION

Using place value

- =200
Count back in hundreds e.g. knowing 372-200 as 372, 272, - [1/0lof
172 Subtract multiples of 10, 100 and £1 e.g. 476-40 = 436 Be- Eo)- o
or 436-300 = 136 8- -
348 - 143 as 300 — 100, 40 - 40 and 8 — 3, combining the To0s

three totals. (Use arrow cards to help this method — it
reinforces place value knowledge)

Counting back
Subtract two three-digit numbers by counting back in h,tand o e.g. 763 - 121 as 763 -
100-20-1
Subtract near multiples of 10 and 100 e.g. 648 - 199 as (648 - 200) + 1
- 20 -100

-

SI;o 55'0 bc;o bSIO ‘*c:o &so s?c-‘cv

Counting up to find the difference

Find the difference between two numbers by counting up from the smallest number to
the larger, e.g. 121-87

3 lo 20 t

87 q0
Using number facts
Number bonds to 100 e.g. 100-35, 100- 48

NaXe) 120 121

Using place value

Count back in thousands e.g. 4378-3000 as 4378, 3378, 2378, 1378

Take away multiples of 10, 100, 1000 and £1 e.g. 8392-50 or 6723-3000

Partitioning e.g. £5.87 - £3.04 as £5 - £3 and 7p — 4p or 7493 — 2020 as 7000-2000 and
90-20

Counting back
Count back e.g. 6482 — 1301 as 6482 — 1000 then — 300 then - 1 Subtract near
multiples of 10, 100 and 1000 e.g. 3522 - 1999 as (3522 - 2000) + 1

Count up to find the difference
Find a larger difference between two numbers by counting up from the smaller number
to the larger number e.g. 1506 — 387
" e =)=
2871 A0

L4oo 506

Using number facts
Number bonds to 100 and to the next multiple of 100 e.g. 100-76 = 24
Adjustment when adding 9 and 11 e.g. 27 -9 as (27 - 10) +1 or36- 11 as (36 - 10) - 1

Year 5 SUBTRACTION

Year 6 SUBTRACTION

Using place value/ Taking away

Use place value to subtract decimals e.g. 4.58 — 0.08 or 6.26 — 0.2 etc.
Take away multiples of power of 10 e.g. 15,672 — 300 or 4.82-2
Partition or count back e.g. 3964 — 1051 or 5.72 — 2.01

Subtract near multiples e.g. 86,456 — 9999 or 3.58 — 1.99

Count up to find the difference . 3¢ lean

Find the (_jlfference between two numbers 2éq 270 e AP 9069
by COUntlng up from the smaller to the Find change using shopkeepers’ addition, e.g. buy toy for £6.89 using £10

larger, e.g. 2009-869 e E3
D

Use number facts EGga k7 Eio

Derived facts from number bonds to 10

and 100 e.g. 2 — 0.45 using 45 + 55 = 100 Number bonds to £1, £10 and £100 e.g.

£4.00 - £3.86 = 14p

Using place value/ Taking away

Use place value to subtract decimal numbers e.g. 7.78 — 0.08 or 16.26 — 0.2 etc.

Take away multiples of power of 10 e.g. 123,956 — 400, 686,109 — 40,000 or 7.82 - 0.5
Partition or count back e.g. 3964-1051 or 5.72 — 2.01

Subtract near multiples e.g. 360,078 — 99,998 or 12.83 — 0.99

Counting up
Count up to subtract numbers from multiples of 10, 100, 1000, 10,000

Find a difference between two decimal numbers by counting up from the smaller the
greater number e.g. 1.2 — 0.87 -

003 Ol C'2
F oy —
Use number facts 087 09 ' 2
Derive facts from number bonds to 10 and 100 e.g. 5 — 0.65
Number bonds to £1, £10 and £100 e.g. £7.00-£4.37
0'35 /L‘L\
E i

O-65




End of Year Teaching and Concrete Pictorial Abstract
Expectations Learning
(National Curriculum Strategy
Statements)
Key Stage 1 Taking away Use physical objects, counters, cubes etc to | Cross out drawn objects to show what has 4-3=1
Subtraction: ones show how objects can be taken away. been taken away. °
. =4-3

_oread, write and . O O O 6_2=4 . WAl ’ ’ A
interpret mathematical O e P G ‘
statements involving AN AN S 4
subtraction (=) and O O ” X % & A ‘//'"/ - -
equals (=) signs '

e represent and use
number bonds and
related subtraction facts
within 20

e subtract one-digit and
two-digit numbers to 20,
including zero

e solve one-step
problems that involve

addition and subtraction,

using concrete objects
and pictorial
representations, and
missing number
problems suchas 7 =?
-9.

¢ solve problems with
subtraction:
» using concrete
objects and pictorial
representations,
including those
involving numbers,
guantities and
measures
» applying their

increasing knowledge

of mental and written
methods

e recall and use
subtraction facts to 20

15-3-[17]

Counting back

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

| Stmemeance
13-4=9
lgoseteeee @

Use counters and move them away from the
group as you take them away counting
backwards as you go.

Count back on a number line or number
track

NN
2 10 11 12 13 15

Start at the bigger number and count back
the smaller number showing the jumps on
the number line.

14

-10 -10

Aol -l

34 35 36 37 47 57
This can progress all the way to counting
back using two 2-digit numbers.

Put 13 in your head, count back 4. What
number are you at? Use your fingers to help
or count back on a number line.

012345678930

A
4 6

Find the
difference

Compare amounts and
objects to find the
difference.

Use cubes to build
towers or make bars to
find the difference

2

Use basic bar :
models with

items to find the ' | 2l
difference v ‘/.

3 Erasars ?

01 23 4 5 6 78 9 101 12
Count on to find the difference.

Draw bars to Comparison Bar Models

flnd . Lisa is 13 years old. Her sister is 22 years old.
the dlfference Find the difference in age between them.
between 2 13 ?
numbers.

soter |

22

Find the difference between 8 and 6.
8 — 6, the difference is __?

Children to also explore why

9 - 7 = 8 — 6 (the difference, of each digit,
has changed by 1 so the difference is the
same- this will help when solving 10000-
9987)




fluently, and derive and | Part Whole Link to addition- use the part whole model to | Use a pictorial representation of objects to
use related facts upto | Model help explain the inverse | show the part whole model.
100 "' between addition and
" | subtraction
e subtract numbers l& / ’
using concrete objects, ke .
pictorial representations, i3 If 10 is the whole and 6
and mentally, including: is one of the parts. What _ .
> a two-digit number is the other part? Move to using numbers within the part
and ones whole model.
> a two-digit number 10-6 =
Make 10 16 - 8=
and tens paeEe eaEew s —-7 - . .
» show that subtraction [ et e B | eeia'e L Ul e S o

of one number from
another cannot be done
in any order (not

o |HH
| |

Start at 13. Take away 3 to reach 10. Then
take away the remaining 4 so you have

How many do we take off to reach the next
10? How many do we have left to take off?

Children to represent how they have solved

commutative) 14-9= taken away 7 altogether. You have reached | ite.g.
« recognise and use the Make 14 o the ten frame. Tak e | AR 14-529  14ismodeupof 5,5 ond 450 T
inverse relationship ake 14 on the ten frame. Take away the . can subtract one 5 to be left with
between addition and four first to make 10 and then takeaway one | Children to present V 4 57 \g dond 5
subtraction and use this more so you have taken away 5. You are the ten frames
to check calculations left with the answer of 9. pictorially / /
and solve missing / , 4-5=9  Sismadeupof 4and 150 T can
number problems. subtract 4 to make 10 and then 1
4 1 ta get ta 9
Examples of Key Stage 1 varied fluency
34 -13=
Can we use number bonds to subtract moreefficiently? Subtract 8 from24
: * Do we have enough ones totake 8 /34\ «  Partition the number34.
. We can partition Tens Rr:‘is. 74 onesaway? 30 4 *  Partition 13 andsubtract the ones
S : : H 1 *  Exchange one ten forten ones.
— —-\\/'\ 7into5and 2 | - 3 =8 Take away Bones. 10 -3 and thetens.
15 20 2> and use this to 16 Canyou write thisusing the *  Place the partitioned number back
bridge the D columnmethod? 20 1 together.

Examples of Key Stage 1 reasoning and problem solving

Rosie says,
| think that all of these

facts are correct
@ because the numbers
, are related
Ron disagrees.

Whao is correct? Can you prove it?

Mo is counting back to solve 35 — 7
He counts

35,34,33 32, 31,30, 29
Is Mo correct?

Explain your answer.

Match the number sentences to the
number bonds that make the method
more efficient.

42-5 42—-2-3
42 -7 45-3-3
43 -8 43-3-5
43 -6 42-2-5

Find the missing numbers.

(6] ]
-2

Is this the only possible solution? Explain

your answer.

Make the numbers using Base 10 to help
you find your answer.




End of Year

Expectations
(National Curriculum
Statements)

Teaching and
Learning
Strategy

Concrete

Pictorial

Abstract

Year 3 Subtraction:

e subtract numbers
mentally, including:
» a three-digit number
and ones
» a three-digit number
and tens
» a three-digit number
and hundreds

¢ add and subtract
numbers with up to
three digits, using formal
written methods of
columnar subtraction

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

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

Subtraction on a
number line

Counting back on a humber line with
numbers pre-drawn. (Structured number
line.)

12-3=

ata'a)
[1]23 4[5 |6 |7 |8 {a]r0]11012]13|14|15]16|17|18]1a| 20|

Using a number line by counting back —
unstructured number line: 1. Partition into
tens and ones. 2. Subtract the tens. 3.
Subtract the ones.

Y \
s o B o
39 40 41 42 52

62 -24

When children become more secure they
can make larger jumps:

-4 2

73-39 = 34
4 5 30
/"\/'\./'_—_\
T T T T
34 38 43 73

Draw own number lines and decide own
jumps.

There were 132 marbles in a jar. Sarah took 48 out of the jar. How many marble were
left?

-0 -le e .
o el oeb el oo 2

324
Bis DO SR P9 e mnm oz 152 i

Then...

16
PR - J

Pl B RH K RA g fo2 na,

Then

-30

6 g -0

L a6 q2 102 132

Partitioning to
subtract (use
this method to
reinforce place
value)

10-6=4

v N
ey Link to addition- use
the part whole model to
help explain the inverse
between addition and

gl

10

Use bar model and part whole pictorial
representations of missing number
problems for subtraction.

526 — 78 = ? (448) 332 — 69 = ? (263)

Partitioning the numbers using the long
method (expanded column method).

77 -25 =

Calculate the missing number in each model.
subtraction. 526 7 [ e @ 70+ 7
78 ‘ ? 352 _ 2 0 + 5
If 10 is the whole and 6 is one of the parts. o @
What is the other part? 411 -86 =7 (325) 50+2 = 52
Column method | Use concrete equipment to make the ,
without bigger number then take the smaller OO " [ ol L7—1h= Z3  Begin with the
exchanging number away. You can also show how o | EEEE 5[_;.2 expanded column
you can partition numbers to subtract. u:mm 5—2 %OO : Z method.
HTO-0O BT i 270 —
HTO - TO G- 14222 e ; 20+ This will lead to a
HTO - HTO \3 ~ Draw the Base 10 or place value counters clear written column

ue 8¢

- 0 &
| |2

alongside the written calculation to help to
show working.

||0
> g

Calculations

176 -64 =

176
64
112

subtraction.

o
il 2
e



http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPyKt_H6h8kCFUNEFAodiFAGCA&url=http://huppiemama.com/teaching-subtraction-using-manipulatives/&bvm=bv.106923889,d.d2s&psig=AFQjCNEr_xOQu7fhwvMOMFTIen6kpdc03g&ust=1447317198959935

Column method
with exchanging

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

HTO -0
HTO-TO
HTO - HTO

Make the larger number with the place value
counters

: Start with
| | e JEuEin 4he ones,
OeC 0000 | 2:“ can | take

- away 8 from

i 4 easily? |
need to exchange one of my tens for ten ones.
| ® | ® Now | can

wames g btract my
00 [e00@ ones.

00000 B
00000

Now look at the tens, can | take away 8 tens
easily? | need to exchange one hundred for ten

tens. | ® | o :
i Caleylations
‘@ ‘oooo |
X ] _
ow @ | . immmm
0000 ;24
cololoe T} - 88
CEEGG ;

Now | can take away eight tens and complete
my subtraction

" ‘D .' % lcyl,
o0 |eeee %
o =

Show children how the concrete method links
to the written method alongside your working.
Cross out the numbers when exchanging and
show where we write our new amount.

00000,
G
|@BBHEX)|XD l§®®®®
5
4] 12 6
- 2 5
3 5 1

Draw the counters onto a place value grid
and show what you have taken away by
crossing the counters out as well as clearly
showing the exchanges you make.

When confident, children can find their own
way to record the exchange.

Skep 3
0 1

:-2' rrvr =24

rrrer

Just writing the numbers as shown here
shows that the child understands the
method and knows when to exchange.

836-254587

no 1 3 v
360 130 6
200 50 &

21

]

00 80 2

Children can start their formal written
method by partitioning the number into
clear place value columns.

7 28-582= |46

H

o= 3

2
I

Moving forward the children use a more
compact method.

Examples of Year 3 varied fluency

Dora uses the part-whole model and number line to solve 132 — 4

Teddy uses Base 10 to subtract 28 from 255

Hundreds Tens Ones = = 5 T = = rall
B e T e T 2 5
m - D e XD | s
. a @ o o 125 126 127 128 129 130 31 T2 B B4 B5 Red team have 672 points. H T o | Y - 28
Use the place value grid to complete the calculations. Useth thod to caleulat Blue team have 7 fewer pOIﬁTS than red team. Use Teddy: thodt l‘"Tn't’ 2 2|7
se this method to calculate: H se |eddys methoao to calculate:
MN-3=__ N+3=_ 1328 125-8  123-5 How many points do blue team have? 36548  492-38 72216
Examples of Year 3 reasoning and problem solving
Sf“;h‘zkse‘:: chart shows 456 - 4 Explain how you would solve these " ieks the ruk " )
If I know 700 — 500 = 200, what else You BT calculations: When | calculated 392 @ w n:eyt kbt
o | know? Hundreds Tens Ones subtract 20 | used my machine is su;:tracl 50
f 0 o & @ 00 564 — =558 T o Is she correct? Explain why.
i i i OO0 QQ o - 8 =725 g-2=7 Input Rule Output
Show me using concrete and pictorial o 00 — = P P
representations. 352=361—___ Explain Rosie’s method. 567 —> ? —> 497

Explain why.




End of Year Teaching and Concrete Pictorial Abstract
Expectations Learning
(National Curriculum Strategy
Statements)
Year 4 Subtraction: Column method | [ | w |+ (78 T Within a Pictorial representation of subtraction by Formal column method of subtraction
without _ 2 2347-234= place value | crossing through counters or dienes in without exchanges. Encourage children to
e subtract numbers exchanging SR table, use relevant columns e.g. 3454 — 1224 = 2230 | begin by using concrete apparatus
with up to 4 digits using -3 R i counters or Th H T | o alongside the formal written method.
the formal written ThHTO - O e dienes to o0g |00F [DOC vy
methods of columnar | ThHTO - TO " represent Z 44 F Th H T O
e ThHTO - HTO _
addltlon_and ThHTO - ThHTO the minuend (the
subtraction where number being MM T e 5,4|5)|4
appropriate btracted from) e o Link plctona_ll _
;‘:} dr?gniovgo?;]e « « representations with -11,2 2|4
. estimate and_ use amount being B P tmhetLor:jnal column 212 3,0
inverse operations to subtracted. 2 2 3 0 ethoa.

check answers to a
calculation

e solve addition and

Column method
with
exchanging

See Year 3 ‘Column method with
exchanging’ for example on method -
apply to larger numbers.

Pictorial representation of exchanging and

value columns:

subtracting by crossing through using place

Formal column method of subtraction with
exchanges — exchanges shown by smaller
sized digits being placed into the correct

subtraction two-step (Start with one Physically 5643 — 4316 = 1327 column and numbers that have been
problems in contexts, exchange before . — “ exchange 1 oo [ o [ o | » | [ e [ w [ =] exchanged from crossed out and replaced
deciding which moving onto ten for 10 HEIEEEEEREIES with remaining digit
operations and subtractions with . — II“IIII" ones, 1 e (6o e |©8| L/0oo
methods to use and 2 exchanges.) hundred for 900 ™K | T O
why. YTTT] 1000s | 1008 108 6| = - V‘|
y ThHTO - O I =) pema8 10 tens and Y I ooo 5 2] 3
ThHTO - TO 1 thousand £ 9% 7 909 - |a|3]|1 |68
ThHTO - HTO for 10 hundreds as needed — then complete ggg PR R R
ThHTO - ThHTO subtraction within place value grid. :
Examples of Year 4 varied fluency
Use a bar model to represent each problem A shop has 8435 magazines. Find the missing 4-digit number.
o 367 are sold in the morning and 579 are sold in the afternoon. ™ H T o Find the missing numbers.
There are 3,597 boys and girls in a school. How many magazines are left? What methods did you use?
2,182 are boys. How many are girls? 5 P 5 5 3886
8435 § 3465
Car A travels 7653 miles per year. + 4 6|7 8 2980 ?
Car B travels 5612 miles per year. 67 | 579 | ! 2 2 3 ] - °

How much further does Car A travel than Car B per year?

There are magazines left.

Examples of Year 4 reasoning and problem solving

There are counters to the value of 3470
on the table but some have been
covered by the splat.

Xe)

o‘©

What is the total of the counters covered?
How many different ways can you make
the missing total?

1,235 people go on a school trip.

There are 1179 children and 27 teachers.
The rest are parents.

How many parents are there?

Explain your method to a friend.

Look at each pair of calculations.
Which one out of each pair has the same
difference as 2,450 — 18307

Class 4 are given the following calculation. Monica says,

We need to AR

exchange one of the _"'
2451-1831 2,451-1829 hundreds for ten tens. a
2,500 - 1880 2,500 - 1780 4 8 7 4
--------------------- -1 8 3 7
2449 —1829 2,449 — 1831

When is it useful to use difference to
solve subtractions?

Monica is incorrect because...




End of Year Teaching and Concrete Pictorial Abstract
Expectations Learning
(National Curriculum Strategy
Statements)
Year 5 Subtraction: Column method — | See Year 3 ‘Column method with 4648 — 24347] R 6 1
H H H H 1,000s 100s 10s s 234 1565
« subtract whole numbers | With and.W|th0ut exchanging’ for example on method - :a oo [ 77 o8 ; [ 4 0 7
with more than 4 digits, exchanging apply to larger numbers. b gg i gg T A
including using formal o o | (PR PR TIERERE - 1 0 4 1 2
written methods IR Use place value grids with dienes or : Aos00Taans
(columnar subtraction) TThThHTO - HTO counters to show subtraction — building on ’
TThThHTO - THTO knowledge of exchanging to correctly Children draw ; 5 4 2 9 5

e subtract numbers
mentally with increasingly

TThThHTO - TThThHTO

exchange in multiple columns.

representations to

large numbers . - help their N
_ To watch a wdeo of 5 d|g.|t number_ understanding and gy , . :
e use rounding to check subtraction with exchanging (crossing two | 5jculations. ! B’ /r O Z 6
answers to calculations zeros) using place value counters please
- click here:
* solve addition and https://www.youtube.com/watch?v=8Tz_uc3sSCA | 2346 | il 2 I 2 %
subtraction multi-step
problems in contexts, | 1565 fe—>—»
deciding which operations 2 8 q 2 8
and methods to use and )
why. Column method — S P PP Use place value 6.73-1.3=5.43 Use the formal column
. . biracii subtraction of grids with counters, - _ Link pictorial 6+7 3 method of subtraction for
dgcriaﬁails: ;Snuclur;ﬁ mg mix decimal numbers o @ arrow cards, dienes r methods to 13 decimals. Show children
’ 9 or money to .’ @ @ a those used that they can put 0 as a
of whole numbers and 1) 01 {001 ; ' 09 T SeH4 3
. : . calculate subtraction ® for ————— place holder so that
decimals, decimals with - . [} ] .
different numbers of 1> ‘ 0‘1>‘ 001 ) of decimals using < r r subtraction numbers have the same number of
decimal places, and method above. of integers. decimal pla_ces as this may aid their
complements of 1 confidence in using the abstract method.
Examples of Year 5 varied fluency
Represent each problem as a bar model, and solve them. Ones Tenths | Hundredths | Thousandths Jack has £1254 in his wallet.
0010060 He b football which costs £5.82
A plane is flying at 29,456 feet. N X-2K-1-) € buys a Tootbatl which COstS .

During the flight the plane descends 8,896 feet.
What height is the plane now flying at?

What is three tenths less than the number?
Take away 0.02, what is your number now?

Subtract 5 thousandths. What is the final number?

How much money does he have left?

Examples of Year 5 reasoning and problem solving

True or False?

49999 — 19999 = 50000 ~ 20,000

®

Dora

1 did not need to use @
written methad to wark
this aut.

Can you explain why Dora's method
wark?

Can you think of anather examgle
where this method could be used?

In this number pyramid, each number is
calculated by adding the two numbers

underneath.
1.32

3.25
B EE R
| Jwoe[ TJoos]

Rosie completes this subtraction

Here are four calculations.

Which one is the easiest to answer?
Which one is the trickiest to answer?
Explain your choice of order.

045-03=

045-015=
045-023=
045-018=

incorrectly

28701
-_/621
21180

Explain the mistake to Rosie and correct
it for her.

Eva makes a 5-digit number.
Mo makes a 4-digit number.

The difference between their numbers is

3465

What could their numbers be?



https://www.youtube.com/watch?v=8Tz_uc3sSCA

End of Year

Expectations
(National Curriculum
Statements)

Teaching and
Learning
Strategy

Concrete

Year 6 Subtraction:

¢ solve addition and
subtraction multi-step
problems in contexts,
deciding which
operations and methods
to use and why

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

o practise calculations
with decimal fraction
equivalents to aid
fluency

Column method
— subtracting
integers

Pictorial

Abstract

51- 0oL -li '3 a=q~ ;, __
). el 1 2 1 3 4—
e l: :‘:\m s: :

Use concrete resources to support
understanding of increasingly complex
subtractions, including calculations within
problems.

47795 - 36381 = 11414

Thth H T 0O TThTh H T ©
e 8
LN ] ... D D
I, . - O]
1] v [

Use pictorial representations to solve
calculations or missing number problems.

1339

YW 6 a9
-~ €9 9419
60750

Use the compact column method as
shown in Years 4 and 5 subtracting with
increasingly large and more complex
numbers.

Column method
— subtraction of
decimal
numbers

Examples of Year 6 varied fluency

True or false?

5 5§ 8 7 2
- 2 2 4 9 1

3 3 3 8 1

tsoo;_m Aa x lsmzzoqq- = = Use BUlId on ¢ 10 | ¥ ) ) BU”d on COlUmn

531 0 W0 0 %3%38.% place pictorial AN 6 a0 subtraction of
-0 (G - O | 9 9 value methods | — 37120 ) decimals from

chzrts used in G796 - S VYear ?( _ﬁr;d apg)ly

M mk— an previous . skill to wider
£5.00-£0.99=44,01 ; concrete resources e.g. year /Vle' IS . S/LF Il c' context e,g,

5 40 @) counters, dienes, coins 1 groups - 36 0 ¢ k measures.
) 9 g tohelp subtract decimal ? | 0.3

O_ . numbers in context. 6 9 3319 kj
| // . Bar Model

Find the sum of and the difference between the numbers below. A 334’?? 5 ]20’02 4

782,664 | 205,480

eight hundred and seventy-five

thousand

Examples of Year 6 reasoning and problem solving

Jonathan chooses a number between 25,000
and 30,000. He subtracts 10,124.

His answer is 15,483.

My starting number
L) is 25,607.
-

|s Jonathan correct? Explain your answer.

For one of the numbers, the tens digit is odd.

The answer to a subtraction calculation using
two 6-digit numbers is 130,509

What could the calculation be?

Use the digit cards to complete the subtraction.

#1,300(-|28,685 | =|a%::98

Jazmin chooses a number between 200,000 and 300,000.

She subtracts 123,468 and then adds 156,812. Her answer is 274,216

My starting number
s is 230,872.

Is Jazmin correct? Explain your answer.




MENTAL STRATEGIES FOR MULTIPLICATION

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

Year 3 MULTIPLICATION

Year 4 MULTIPLICATION

Counting in steps S OO0 O

Count in 2s, 3s, 4s, 5s, 8s and 10s e.g. colour the multiples on a 100 =5 Bt B
square or jumps on a landmarked number line B Bt B
Doubling and halving o ] L]
Find doubles to double 50 using partitioning J L) EORd
Use doubling as a strategy in multiplying by 2 e.g. 18 x 2 is Lg
double 18. o
-‘10)(2:@0 8x2=lb
Grouping ~N Qb —

Recognise that multiplying is commutative e.g. 8 x4 =4x 8
Multiply multiples of 10 by a single-digit using knowledge of
known facts e.g. 30 x 8 = 240 (3 x 8=24 then 24 x 10 = 240)
Multiply friendly two-digit numbers by single digit numbers e.g.
13x4

Known facts
Know 2 X, 3X,4 X, 5%, 8xand 10 x

Counting in steps — sequences
Countin 2s, 3s, 4s, 5s, 6s, 7s, 8s, 9s, 10s, 11s, 12s, 25s, 50s, 100s and 1000s

Doubling and halving

Find doubles to double 100 and beyond using partitioning, using derived facts

Begin to double amounts of money e.g. £3.50 doubled is £7 26

Use doubling as a strategy in multiplying by 2, 4 and 8 e.g. 34 x 4 is ZOO/ TS
double 34 and double again. < 2527
Grouping

Use partitioning to multiply two-digit numbers by single-digit numbers

Multiply multiples of 100 by single-digit numbers using table facts e.g. 400 x 8 = 3200 (4
x 8 = 32 then 32 x 100 = 3200)

Multiply using near multiples by rounding e.g. 24 x 19 as (24 x 20) = 24

Known multiplication facts
Known facts up to 12 x 12

Year 5 MULTIPLICATION

Year 6 MULTIPLICATION

Doubling and halving :
Use double and halving strategies when multiplying by 2, 4, EG13

8,5 and 20 . W
Double amounts of money using partitioning e.g. £6.73 tiz By
doubled is double £6 plus double 73p ™ Bi3te

Grouping
Multiply decimals by 10, 100 and 1000 e.g. 3.4 x 100 =340

Use partitioning to multiply friendly two-digit and three-digit numbers by single digits e.g.

402 x 6 as (400 x 6) + (2 x 6)

Use partitioning to multiply decimal numbers by single digit numbers e.g. 4.5 x 3 as (4 x
3)+(4x0.5)

Multiply using near multiples by rounding e.g. 32 x 29 as (32 x 30) — 32

Known facts

Use times tables facts up to 12 x 12 to multiply multiples of the multiplier e.g. 6 x 4 = 24
S0 60 x 4 =240 and 600 x 4 = 2400

Know square numbers and cube numbers

Doubling and halving

Use doubling and halving as strategies in mental multiplication.

Double decimal numbers with up to 2 places using partitioning e.g. 36.73 doubled is
double 36 (72) plus double 0.73 (1.46)

Grouping

Use partitioning as appropriate e.g. 3060 x 4 as (3000 x 4) + (60 x 4) or 8.4 x 8 as (8 x 8)
+ (0.4 x 8)

Use factors in mental multiplication e.g. 421 x 6 as 421 x 3 and doubled or 3.42 x5 is
half of 3.42 x 10

Multiply decimal numbers using near multiples by rounding e.g. 4.3 x 19 as (4.3 x 20) —
4.3

Known facts
Use times tables facts up to 12 x 12 in mental multiplication of large numbers or
numbers with up to two-decimal places e.g. 6 x 4 =24 s0 0.06 x 4 = 0.24




End of Year

Expectations
(National Curriculum
Statements)

Teaching and
Learning
Strategy

Concrete

Pictorial

Abstract

Key Stage 1
Multiplication:

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

e recall and use
multiplication facts
for the 2, 5 and 10
multiplication
tables, including
recognising odd
and even numbers

o calculate
mathematical
statements for
multiplication
within the
multiplication
tables and write
them using the
multiplication (x)
and equals (=)
signs

e show that
multiplication of
two numbers can
be done in any
order
(commutative)

Doubling

Use practical activities to show how to double

a number.

double 4is &
4%1=8

Draw pictures to show how to double a
number.

Double 4 is 8

]

Partition a
number and
then double
each part
before
recombining it
back together.

16
/ \
10 6
I){2 I x2
20 12

Counting in
multiples —
Repeated
Grouping

W

k@

sifasfacls

Count in multiples supported by concrete
objects in equal groups.

Children to represent the practical resources
in a picture e.qg.

XX XX XX

XX XX XX

Use of a bar model for a more structured
method

o0 090
|F|"

o (10 il ]
\UbLs Q':LPI. b '”""""U ¥ = ','J-‘."I.LIF{;' .-Lﬁ

ﬁ\\—‘;rll\fkkr'llwf;ftr"'\r

) 5 0 13 20 2 10

Use a number line or pictures to continue
support in counting in multiples.

Count in multiples of a number aloud.
Write sequences with multiples of numbers.
2,4,6,8,10

5, 10, 15, 20, 25, 30

Repeated
addition

' . fg'v“-’ &
S
sifacfs

objects to add
equal groups.

There are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there?

2 add 2 add 2 equals 6

5+45+5=15

Write addition sentences to describe objects
and pictures.

P84

2+2+2+2+2=10




e solve problems Arrays- Create arrays using counters/ cubes to show | Draw arrays Use an array to write multiplication sentences
involving showing multiplication sentences. in different 'nn n 4x1=8 and reinforce repeated addition.
multiplication, commutative rotations to ﬂ 000
using materials, multiplication find I 4B O O OO O 5+5+5=15
arrays, repeated commutative Q00000
addition, mental multiplication g 1x4=8 3+3+3+3+3=15
methods, and sentences. a0 Q0000
multiplication 5x3=15
facts, including ﬁ ﬂ
problems in nn 3x5=15
contexts. P
Examples of Key Stage 1 varied fluency
How many flowers are there altogether? Complete:
T T Complete the table.
m ﬁ ﬁ m ﬁ How many fingers altogether? @ “Q,Lf | ST i e Sentence
There are flowers in each bunch. There are ___equal groups with ___in each group. — i 1_0 0 i
There are bunches. @ {? {? [ 5+5+5= ] Thereare ___3s. 3B5=7%x5
There are flowers altogether. _ +___ =6 6 lots of 3 is equalto 18

Examples of Key Stage 1 reasoning and problem solving

In a shop, grapes come in bunches of 10

& 3B G,
@B B

Max wants to buy forty grapes.

Are there enough grapes?

b+6+6>_ x

Think of a multiplication to complete:

2%x5
5+5
B2

Each calculation could explain the image.

Explain why.

Part of this array is hidden.

Q00
OO0

The total is less than 16

What could the array be?




End of Year Teaching and Concrete Pictorial Abstract
Expectations Learning
(National Curriculum Strategy
Statements)
Year 3 Multiplication: Repeated 3 Continue to use number lines (structures Write repeated addition sentences to
addition and unstructured) to aid multiplication describe objects and pictures and write
e recall and use through repeated addition. multiplication statement to match.
multiplication facts for 5 C 5
the 3, 4 aqd 8 5+5+5=15 A+4+4+4+4+4=24
mu|t|pl|cat|0n tables _+_ _l_ _+_ 01 23 4 56 78 % 10112131415 , 6+6+6+6=24
. Introduce bar j
. wrrllte anc_j c:lzllculate x — model as away ! \
mathematica : , , of drawing | 3 ‘ 3 | 3 | | | ‘ |
statements for Build on Key Stage 1 learning by using repeated 6x4=24
multiplication using the objects to add equal groups and make ~© ) -
multiplication tables that links between addition and multiplication. | @ddition —can also be linked to an array. 4x6=24
they know, including for | Arrays- showing | Create arrays using counters/ cubes to Draw arrays and create commutative Use an array to write multiplication
two-digit numbers times | commutative create different multiplication sentences multiplication sentences — building on sentences.
one-digit numbers, multiplication that have the same total e.g. 1 x 12 = 12, learning from Year 2.
using mental and 12x1=12,2x6=12,6x2=12,3x4= _ o009 00D O0OD0OOD 2ix16=|[B
progressing to formal 12and 4 x3=12 fiexible array 0000 ,,,-; lolololelolo '
written methods 4x2=8
e solve problems, e e 1x4=4 |
ncluing missing SRR cx3l=l115
number problems, 3x5=150r5x3 =15 1x2=2 )
involving multiplication, - 2x1-2
including positive arrays
integer scaling problems — ] 0
and correspondence ¢x13 C————100Oo
problems in which n —— )
objects are connected to —
m objects. Partition to Use Numicon, base 10, Cuisenaire rods Children to represent the concrete Children to be encouraged 4 %15
multiply etc to physically partition the number, manipulatives in a picture e.g. base 10 can | to show the steps they have ¥ '\
multiply and recombine be represented like: taken 10 5
4x15 15x4 T 0
o 10x 4:-40
I I l - l A number line can also be bx 4=-20
| XXXXX used: 40 + 20 = 60
‘ l XXXXX +10 +10 +10 +10 48 45 +8 +5
2 XXXXX s e = :
&——3000% o 2
. g > S




Formal
multiplication —
no exchanges

2-digits by 1-digit

3x21=63

Tens Ones

60 + 3

Use concrete resources
to build groups of the
largest multiplier within a
place value grid. Add
columns to get final
answer. This layout
moves children from grid
method to prepare for
formal written method.

You can prepare children for grid method
(Y4) by getting them to layout their counters
like this: Show the link with arrays by using
counters within a p.v. chart.

><

4 rows of 10
4 rows of 3

[
o
@
@
e

Move on to using Base 10 to move towards a

*
4

0
0
| E—
—]

more compact method.

4 rows of 13

34x2=68

OOO|0000

O 00 0000
8

60 +

Children then move onto drawing
representations of counters/dienes in
columns in the same manner as the concrete
method.

Introduce children to the

T O formal written method using
3| 4 numbers that do not require
exchanging. Encourage
% 5 | children to build or draw
models alongside using the
6 | B written method to help

——— — develop their understanding
and confidence.

Children should not be doing the abstract
method without pictorial or concrete
resources in Year 3.

Formal
multiplication —
exchanges

2-digits by 1-digit

24 x4 =96

——aE 111
——aE 111
——ai 111
—aL 111
80 + 16

Use place value grid and
dienes/counters to solve
a multiplication that will
require an exchange —
link this to exchanging in
addition.

5x34 =170

Children draw
representations linked to
grid method and show
exchanges. (Remind
children they have used
this method in addition)

150 + 20

Build on knowledge of formal
written method, alongside
concrete and pictorial
methods to help children
understand exchanging when
answers cross into the next
place value column.

Examples of Year 3 varied fluency

Describe the equal groups.

___equal groups of ____

equal groups of ____

Match the multiplication to the representation.
[133d

4x4

4x6

8x4

Amir then calculates 5 x 34

There are 3 tables with 6 children on each table,

Fardres

How many children are there altogether?

_ lotsof ___=

Use Amir's method to
solve:

3B X6
48 x 4

w
olw &~ 0O

Examples of Year 3 reasoning and problem solving

Always, Sometimes, Never?

A two-digit number multiplied
by a one-digit number
has a two-digit product.

Dexter says,

@

Which part below does not show
counting in fours?

Start each function machine with the
same number.

4x21=2x42 ]

0°0:0-0

Is Dexter correct?

A+4+4+4 ? ?
e

COOQ

2338 LIl

oo

x8

U 2

Explain why.

What do you notice about each final
answer?




End of Year

Teaching and

Concrete

Pictorial

Abstract

Expectations Learning
(National Curriculum Strategy
Statements)
Year 4 Grid Method Children use manipulatives as taught in Use pictorial representation to help link children’s Build on grid method from Year 3, using
Multiplication: Year 3 but begin to do written methods knowledge of arrays to the grid method to help it to answer more complex multiplication
alongside. consolidate their understanding of the process of guestions.

e recall 4x13  ‘fourlots of thirteen’ multiplication. 13 x 18 = 234
multiplication facts 10 3 10 8 9x 26 -
formultiplication I N [ \ ggggggoooggggggggg 5 - lzgg

X e 00 > O
e [ BEE |ttt seizeetiee] ' 0
e use place value, L l cooodMooooloooe eo0o0 =
known and derived ' aee Sttt i
facts to multiply 10 3 ©00000000000000000 ‘
mentall,includin: 00000000000 OCOOOOO O 214 X
multplying by 0 and ¢ % 12 3 ssseepesasfoesdeces LT lslala
1; multiplying Expanded methods — grid and area L 22;—)3 12 3 45,0
together three | You may also want to link @ q’sQ %0‘52 12%9 ',259 = 3 é é g
numbers X 10 3 partitioning to the part-whole B

model for some children.
¢ recognise and use ¢ 40 I 12
factor pairs and
commutativity in 40+12=52 @ e
mental calculations
« multiply two-digit long Children can continue to be s_upported Hundreds Tens | Ones H T o
and three-digit multiplication by p!aqe vglue counters at this stage of O OO ooo o\,
) multiplication. : \ |

gi‘gi':kr’]irriggrauginnz 2-digits by 1-digit | | : I 504
formal written layout | >'9"® Y -9t O p Ol :o o:o °E » 5
¢ solve problems OO O :o “0'
involving multiplyin | { ; | 2 0 (B5x4)
and add%ng, Py OOO 0000;
including using the ' " ; + 1 5 0 (5x30

distributive law to
multiply two digit
numbers by one
digit, integer scaling
problems and
harder
correspondence
problems such as n

Children can w

in the next column.

round groups of ten
before exchanging them for one counter

Qlebl’/

34x5=170

Children can draw representations of counters within
a place value chart to help them transition to the

formal column method.

1 7 |0

Build on knowledge of formal
multiplication from Year 3, begin with
long multiplication alongside concrete
and pictorial methods to help reinforce
method and understanding.




objects are Short Make the largest number using concrete | Children can draw representations of W T o Oncechidrenare
connected to m multiplication resources within a place value grid. questions/problems by creating arrays within a place secure using long
objects. Make the number of groups needed for value grid to lead into column multiplication — this will 2 4 | 5 | multiplication,
gg:g:z: Ez ig:g:: the calculation. Add together the total. help to establish links between prior learning and . introduce the
- - X

34 %4 =

more formal methods. (This is the pictorial version of
the method in the concrete column)

245 x 4 = 980
Hundreds

©0O

000000000
000000000
000000000

000000000

compact version — do
this alongside
concrete/pictorial

methods so that children can see the
links between the methods and
understand that the process of
multiplying is the same but our method of
recording looks different.

Children will need to

H T 0 usetheir knowledge
3 | 4 of exchanging ten
ones for one ten in
X 5 addition and apply
this to multiplication,
17 0 ' including exchanging
1 2 multiple groups of

tens.

Examples of Year 4 varied fluency

(T:’E) ﬁ Write the calculation shown by the place

O value counters.

0000000

OO|OO00O Eachrowhas ___tensand ___ones. 000

0000000 = = B

O0|OOOOO® Eachrow has a value of __. 999 - | |=

00(00000 11111 .
O0|0000® Thereare __rows. 0000 = U< ===
©0(00000 o B L B

00 |0000© Thecalculatonis __x___=_ . :::: xJ=

©0|00000 ]

Rosie uses Base 10 and a part-whole model to calculate 26 x 3
Complete Rosie's calculations.

Ters | Ones | Use Rosie’s
—— 988 method to work
— | ssesss 360Ut:3
e T T LT T X
T 24 x6

45% 4

Complete the calculation.

Hundreds Tens Ones HoTl o
©0 Q00 : . :
0 000 - :
0 000

Examples of Year 4 reasoning and problem solving

Here are 6 multiplications.

Here are three incorrect multiplications.

Alex and Dexter have both completed the
same multiplication.

§ . - - T O T O
43x5 || 54x6 || 38x6 6 1 . ' e
; . X S X Alex : Dexter
33x2 || 19x7 || 84x5 i[s] [o]s W10 W[t lo
T o 2 4 2 4
Which of the multiplications would you 26 - ° - °
1120 4 14|04
calculate mentally? X 2 — P
8 2 4

Which of the multiplications would you

use a written method for? Correct the multiplications.

Who has the correct answer?
What mistake has been made by one of
the children?

Ron is calculating 46 multiplied by 4
using the part-whole model.

Can you explain Ron's mistake?




End of Year Teaching and Concrete Pictorial Abstract
Expectations Learning
(National Curriculum Strategy
Statements)
Year 5 Multiplication: Grid method Use base 10 to build an area model 00000000 Build on pictorial < | 40 4 Use written grid method
« identify multiples and N N o0 °° ° 0000 grid method from to multiply 2-digit by 2-
factors, including finding all ‘21-3!9!t5 Ey ;—g!g!t oleeeeloooo| previous years with 20| 1200 | 120 digit.
factor pairs of a number, -digits by 2-digits P 0000 ’
and coF;nmon factors of two | 3-digits by 2-digits o0 ? © ° 0000 more cqmplex
numbers 4-digits by 2-digits OO00|000O| calculations. 44 x 32 = 1408
0000| 24x32=1408 2| % 8
o multiply numbers up to 4
digitz by a one- (f)f tWO[digit Long = 2 | 3 Build on Year 4
number using a formal FETR: - ;
written method, including mUItlphcatlon « 1 4 lea.lmmg by
long multiplication for two- . - using
digit numbers 4-digits by 1-digit 9 2 (23x4) expanded
2-digits by 2-digits 1 column
e multiply numbers 3-digits by 2-digits =E 213 0 (23x ‘|O] tivlicati
mentally drawing upon 4-digits by 2-digits . . T multip !C‘_"‘tlon
known facts Continue to use concrete resources in a 3.2 2 for 2-digit by 2-

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

place value grid to group and add answers
to multiplication questions. Build on prior
learning by using increasingly complex
calculations including larger numbers and
more exchanges.

Children can draw representations of
counters within a place value grid to help
them calculate the answer and understand
the process of multiplication with larger
numbers.

digit numbers.
Reinforce place value and using 0 as a
place holder to ensure answers for each
stage go into the right column.

e recognise and use
square numbers and cube
numbers, and the notation
for squared (%) and cubed
@

¢ solve problems involving
multiplication including
using their knowledge of
factors and multiples,
squares and cubes.

Short
multiplication

4-digits by 1-digit

2-digits by 2-digits
3-digits by 2-digits
4-digits by 2-digits

Use area models or concrete resources
within a place value grid to support more
complex calculations.

23
x 14

Continue to build on previous pictorial
methods to support more complex
calculations/problems e.g. Annie earns
£1,325 per week. How much would she
earn in 4 weeks? (1325 x 4 = 5300)

Thousands Hundreds Tens

00000 00000
© 0000000000
e 0000000000
e 0000000000

L9x 8&=58%2 g9 &4
_ A1 ® B
T2 582
b3 o ¥
E& 7

When children are confident at calculating
multiplications with larger numbers, they
can move on to using the compact formal
method.

Examples of Year 5 varied fluency

Use <, > or = to make the statements correct.

A playground is 128 yards by 73 yards.

Complete the calculation.

Calculate: Thousands Hundreds Tens Ones wlulslo
4,458 x 56 O 4523 x 54 (-] © O 000 TS
[38x12] [39x12J [38)(11 J g 88883 : :
4458 x 55 O 4523 x 54 1 1 1 |
What's the same? What's different? Calculate the area of the playground.
Examples of Year 5 reasoning and problem solving Teddy has spilt some paint an his Can you work out the missing numbers
Tornm: calculation. using the clues?
y says,
XY
. . 2 6 9
Itis not possible to Pencils come in boxes of 64 ' .
ke 999 b < 2 8
Lo A school bought 270 boxes. . P P e X 5
numbers. Rulers come in packs of 46 ey

Do you agree?
Explain your answer.

A school bought 720 packs.
How many more rulers were ordered

than pencils? (

What are the missing digits?

What do you notice?

+  The 4 digits being multiplied by 5 are
consecutive numbers.

« Thefirst 2 digits of the product are
the same.

«  The fourth and fifth digits of the
answer add to make the third.




End of Year Teaching and Concrete Pictorial Abstract
Expectations Learning
(National Curriculum Strategy
Statements)
Year 6 Long 124x4= ] 2|3 Build on Year 4 and Year 5
Multiplication: multiplication T — — o x 9 2 - Ieallrnlng bylt'Jsll.ng _exp:?nded
o multiply multi-digit . . [ o0 Y ol s x10) column multip |cat|on or
numbers up to 4 digits ﬁzl-g!g!is Ey %-g!g!t ® (X ™ °\ B 4 3203l larger numbers. Rglnforce
by a two-digit whole ~cigits by ~-0Igits ® (X | = place value and using 0 as a
; 3-digits by 2-digits ) Y ) 3|
number using the formal | _jiiic 1y 5_digits r—— — 2 place holder to ensure answers for each stage
Vn:ttli?p'?ig‘;‘:r?d of long Z 5 - Children can draw representations of go into the right column. s
Decimals b . . ithi i '
integers Y Continue to use concrete resources in a counters within a place value grid to help . . X 26
* perform mental | | id t d add them calculate the answer and When appropriate this method
calculations, including place varle grid o group and add answers |, o stand the process of multiplication can also be used to multiply 19.44
with mixed operations to multiplication questions. Build on prior with larger numbers decimals by integers e 6 4.8 0
and large numbers learning by using increasingly complex 9 ' y 9 9- R i B
« identify common calculations including larger numbers and 2424
factors, common more exchanges.
multiples and prime Short An example of how to multiply decimals by Continue to build on previous pictorial LdxB=5857 69 ¢
numbers multiplication integers using concrete equipment can be methods to support more complex x T':L ol IR
o use their knowledge of seen here: calculations/problems including e R

the order of operations
to carry out calculations
involving the four
operations

¢ solve problems
involving addition,
subtraction,
multiplication and
division

e multiply numbers by
10, 100 and 1000 giving
answers up to three
decimal places

4-digits by 1-digit

2-digits by 2-digits
3-digits by 2-digits
4-digits by 2-digits

Decimals by
integers

https://www.youtube.com/watch?v=MUk1VASGz8M

@

e |

multiplying decimals by integers:

1.212 x 3 =3.636

O O 1)
(") (- -1-)
o CQ © (00

o
B 2

i

When children are confident at calculating
multiplications with larger numbers, they can
move onto using he compact formal method.

When appropriate this 3.2 4

method can also be used X 6

to multiply decimals by

integers. 19.44
1 2

Examples of Year 6 varied fluency

Caleulate.

4 2 6 7

3 0 4 6

5734 x 26

A jar of sweets weighs 1.213 kg.
How much would 4 jars weigh?

eaee

Jack made coakies for a bake sale.

Work out the missing number,

6x35=___x5

He made 345 cookies.
The recipe says that he should have 17 raisins in each cookie.

How many raisins did he use altogether?

Examples of Year 6 reasoning and problem solving

Whitney says,

places by an integer,
the answer will always
have more than 2
decimal places.

Do you agree?
Explain why.

When you multiply a
number with 2 decimal

Place the digits in the boxes to make the

largest product.

L]
L]

True or False?

+ 5463 x18=18 x 5463

* |canfind the answer to 1,100 x 28
by calculating 1,100 x 30 and
subtracting 2 lots of 1,100

= 702x9=701x10

Fill in the blanks



https://www.youtube.com/watch?v=MUk1VASGz8M

MENTAL STRATEGIES FOR DIVISION

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

Year 3 DIVISION

Year 4 DIVISION

Counting in steps
Count in 2s, 3s, 4s, 5s, 8s and 10s e.g. colour the multiples on a 100 square or make

jumps on a landmarked number 5 9 " . i
ine g 20247 R o e e,
9 5 10 s 20

Doubling and halving
Find half of even numbers to 100, using partitioning
Use halving as a strategy in dividing by 2 e.g. 36 + 2 is half of 36

Grouping

Recognise that dividing is not commutative e.g. 16 + 2 is not equal to 2 + 16

Relate division to multiplication ‘with holes in’ e.g. ? x5 =30 is the same as 30 +5="?
therefore we can count in 5s to find the answer Divide multiples of 10 by a single-digit
e.g. 240 + 8 = 30 (24+8=3)

Known facts

Know half of even numbers to 40 and of 0 to 200 e.g. half of 170 is 85
Know 2 x, 3 X, 4 X, 5 X, 8 x and 10 x division facts — use triangular
cards to help reinforce related facts e.g.
https://www.topmarks.co.uk/Flash.aspx?f=triangularcardsv4

Counting in steps — sequences
Countin 2s, 3s, 4s, 5s, 6s, 7s, 8s, 9s, 10s, 11s, 12s, 25s, 50s, 100s and 1000s

Doubling and halving
Find halves of even numbers to 200 and beyond using partitioning,
using derived facts Begin to halve amounts of money e.g. £9 halved
is £4.50 . L
Use halving as a strategy in dividing by 2, 4 and 8 e.g. 164 ~ 4 is i €8 100p
half of 164 and halved again.

Grouping
Partition the dividend into known facts e.g. 45+3as 30+ 3 and 15+ 3
Divide multiples of 100 by single digits numbers using division facts e.g. 3200 + 8 = 400

Known facts
Know times tables up to 12 x 12 and all related division facts
Use division facts to find unit and non-unit fractions of amounts

Year 5 DIVISION

Year 6 DIVISION

Doubling and halving f gy
Halve amounts of money using partitioning e.g. half of £14.84 is "
half of £14 and half of 84p b7 o
Use doubling and halving as a strategy in dividing by 2, 4, 8, 5 and R w2p

20 e.g. 115 + 5 as double 115 +10

Grouping

Divide numbers by 10, 100, 1000 to obtain decimal answers with up to three places e.g.
340 + 100 = 34

Use 10th, 20th, 30th multiples of the divisor to divide friendly two-digit and three-digit
numbers e.g. 186 + 6 as 180 ~ 6 plus 6 ~ 6

Find unit and non-unit fractions of large amounts e.g. 3/5 of 265 is 3 x (265 + 5)

Known facts

Use division facts up to 12 x 12 to divide numbers by single-digit numbers e.g. 3600 + 9
as36+9

Know square numbers and cube numbers

Doubling and halving

Use doubling and halving as strategies in mental division. Halve t36- 8o
decimal numbers with up to two-places using partitioning e.g. half £|§5/ \L@F
of 38.86 is half of 38 plus half of 0.86. Nhisw 7

Grouping

Use 10th, 20th, 30th ... 100th, 200th etc. multiples of the divisor to divide larger
numbers e.g. 378 + 9as 360 + 9 and 18 + 9.

Use tests for divisibility e.g. 135 dividesby3as1+3 +5=9and 9is in the 3 x tables.

Known facts
Use division facts up to 12 x 12 to divide decimal numbers by single-digit numbers e.g.
1.17 +31/100 of 117 + 3 (0.39)



https://www.topmarks.co.uk/Flash.aspx?f=triangularcardsv4

End of Year

Expectations
(National Curriculum
Statements)

Teaching and
Learning
Strategy

Concrete

Pictorial

Abstract

Key Stage 1 Division:

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

e recall and use division
facts for the 2, 5 and 10
multiplication tables,
including recognising odd
and even numbers

e calculate mathematical
statements for division
within the multiplication
tables and write them
using the division (+) and
equals (=) signs

o show that division of
one number by another
cannot be done in any
order (not commutative)

® solve problems
involving division, using
materials, arrays, mental
methods, and
multiplication and division
facts, including problems
in contexts.

Sharing objects

Children use pictures or shapes to share

Share 9 buns between three people.

into groups guantities.
‘ '- 9+3=3
8+2=14

| have 10 cubes (or

other objects), can

you share them

equally in 2 groups?
Division as Divide quantities into equal groups. Use a number line to show jumps in 28+7=4
grouping Use cubes, counters, objects or place groups. The number of jumps equals the

value counters to aid understanding.

number of groups.

o 1 2 3 4 5 6 7 8 9 10 11 12
| I [
T 1

3 3 3 3

Think of the bar as a whole. Split it into the
number of groups you are dividing by and
work out how many would be within each
group. 20

|

20+5="7

9 % 2=x20

Divide 28 into 7 groups. How many are in
each group?

Abstract number line.

Examples of Key Stage 1 varied fluency

Take 20 cubes. Complete the sentences.

| can make
| can make
| can make

__equal groups of 2
__equal groups of 5
__equal groups of 10

Group the socks into pairs.

2000000}

Complete the number sentences.

Ron draws this bar model to divide 20

20 into 4 equal groups. ; .
How does his model represent this?
Hewrites20 +4=5

5 5 5 5

What other number sentences could Ron create using his madel?

Examples of Key Stage 1 reasoning and problem solving

True or false?

Dividing by 10 is the same as dividing

by 5 then dividing by 2

number of sweets.

v 4

Tommy has 5 equal groups of 2
Jack has 1equal group.

How many sweets are in Jack's group?

Tommy and Jack each have the same

You have 30 counters. *

How many different ways can you put

them into equal groups?

Write down all the possible ways.

| have 24p.
| divide it equally between 2 friends.
How much will they get each?

| have 24p in 2p coins.
How many 2p coins do | have?

Consider the two questions above.
What is the same and what is different?




End of Year

Expectations
(National Curriculum
Statements)

Teaching and
Learning
Strategy

Concrete

Pictorial

Abstract

Year 3 Division:

e recall and use division
facts for the 3, 4 and 8
multiplication tables

o write and calculate
mathematical
statements for division
using the multiplication
tables that they know,
including for two-digit
numbers times one-digit
numbers, using mental
and progressing to
formal written methods

e solve problems,
including missing
number problems,
involving division,
including positive
integer scaling problems
and correspondence
problems in which n
objects are connected to
m objects.

Sharing objects

Use concrete resources (cubes, counters

Draw circles to represent number of

Begin to link division number sentences to

into groups etc) to represent numbers/objects in a groups and share out by drawing concrete and abstract methods.
division problem and share into a given dots/shapes. 8+2
number of groups e.g. Sharing equally
There are 12 pieces of fruit. They are 15+5=3 8 sweets shared between 2 people, how
shared equally between 3 bowls. How many do they each get?
many pieces of fruit are in each bowl? ®© ©o 060 0 0 0 0
12+3=4 I
OO0 938888
A A AL,
Division as Divide quantities into equal groups. Draw representations of the question to How many 3’s are in 187
grouping Use cubes, counters, objects or place group the total to find the answer to the 18 + 3 can be modelled as:

value counters to aid understanding.

| ...'.‘ .....‘...C.|....I ‘....C | LA LY L] |..... ‘
0 5 10 15 20 25 30 35

96 +3=32

9 ¢ Q¢
¢ 9 %@
® ®

division.

Circle the counters in groups of 3 and complete the division.

000000
00000 —+3=—
00000

18+3=6

000> | B3 =6 000000
005 650000
090 Q> 000000
© oo 1 8+-6 =23
000D

Division within
arrays

Link division to
multiplication by
creating an array and
thinking about the

il Ll

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

Find the inverse of multiplication and
division sentences by creating four linking
number sentences.

number sentences 7x4=28
that can be created. 4x7=28
Eg15+3=5 5x3=15 28+7=4
15+5=3 3x5=15 G Q G e 28+4=7
O e 6
Division on a Group from zero in jumps of the divisor to Repeated addition or subtraction using a 48< 4= 2 : Children need to be
number line find ‘how many groups of 3 are there in number line with the numbers pre-drawn b T ableto partition the
157. 16+3=5 on.12+4= ;0":; A dividend in different
S +4 +4 +4 =
0 40 4g  ways.
0 4 8 12 a7 7Y
0 O 50O  s@uudr 1 @1 This method can also be used when HA=112.r )
s EEEEEE B looking at division with answers involving +40
I remainders. +8 !
s A : 13 + 3 = 4r1 o s Ny

3 3 3 3

[o]1]2]3]a[s[6[7]8]a [10[11[12]13]14]




Division by
partitioning

2-digits by 1-digit

Children divide 2-digit numbers by a 1-digit
number by partitioning into tens and ones
and sharing into equal groups.

66 +3 =22

Link this to previous learning of partitioning
in multiplication and use of the part-whole

model. H

Look for ways to partition the dividend so
that known multiplication facts can be used
to complete the calculation.

84 + 7
84

70 + 14

L

10 + 2 =12

Examples of Year 3 varied fluency

Use the array to complete the number sentences.

3><4=D
O, gass
O+3=0
-5 eeee

There are __groups of 4
Thereis __ lollipop stick remaining.
13 +4=__remainder __

How many squares can you make with 13 lollipop sticks?
There are ___lollipop sticks.

L ] L ] L

Tommy uses repeated subtraction to solve 31 + 4

4 \[a\asYa)\4)~<Y-=
BB 888 @8
L] 3 7 n 15 19 23 27 3

Use Tommy's method to solve 38 divided by 3

3N+4=7r3

Complete the bar models and the calculations.
24

24+4=___

ala]alala]a]4

Examples of Year 3 reasoning and problem solving

Dora thinks that 88 sweets can be

shared equally between eight people.

Is she correct?

Compare the statements using <,>or =

Which calculation is the odd one out?
Explain your thinking.

(64+8 |[ 7+4 |
[49+6 | 65+3]

Jack has 15 stickers.

He sorts his stickers into equal groups
but has some stickers remaining.

How many stickers could be in each
group and how many stickers would be
remaining?




End of Year

Teaching and

Concrete

Pictorial

Abstract

Expectations Learning
(National Curriculum Strategy
Statements)
Year 4 Division: Division with 14+4=3r2 Build on learning from Year 3 to become Complete written divisions and show the
and without a Divide objects between groups and see more confident in finding reminders after remainder using r.
e recall division facts for | remainder how much is left over division.Jump forward in equal jumps on a
multiplication tables up number line then see how many more you 29 = 8 = 3 REMAINDER 5
012 x 12 ( ) need to jump to find a remainder. D
%2 &8 13+4=311 o o e .
e Use place value, dividend divisor quotient remainder
known and derived facts .‘ ’.
to divide mentally, S ) 4 Yy %
including dividing by 1 L
) Draw dots and group them to divide an
s solve two-step amount and clearly show a remainder.
problems in contexts, .‘ ‘ pe
choosing the .‘ ' @ @ @ @ ° 14 +3
appropriate operation, omainderz = 412
working with —— . —— —— . . . . ———
increasingly harder D|V|§!on_by Build on _Year 3 d|V|s!or? by partltlpnmg by !_lnk th!s Fo previous learning of partitioning ANEEG Look for
numbers partitioning exchanging e.g. Rosie is calculating 96 in multiplication and - ways to
divided by 4 using place = prom use of the part- partition the
2-digits by 1-digit | value counters. First, she ©OOO| | whole model. Begin 246 dividend so
3-digits by 1-digit | divides the tens. She has |00 |@O©®O)| | to use with larger ,/ that known
one ten remaining so she |OO|@O®O®)| | numbers and v _ multiplication
exchanges one ten for 000000 | calculations 2140/ + 6] =6 facts can be
ten ones. Then, she Q_ 7 mvolylng l l used to
divides the ones. remainders. complete the
96+4=24 40| + [1] |=/4[1] calculation.

Repeated
subtraction —
chunking

2-digits by 1-digit
3-digits by 1-digit

—— 3B 3B} |
a 3 6 9 12 15 18

Ensure children see/understand
the link between grouping on a
number line and vertical
recording for chunking.

18+3=6 I

Introduce the vertical method (also known
as the chunking method) using small jumps
that children could draw if needed.

72 + 3 =

3) 72

- 30 tox3
42

- 30 aox3
12

- b6 @x3
6

-6 @x3) 104104242

0

= 24

This is then developed by subtracting
larger ‘chunks.” Children should continue to
use concrete resources alongside this
algorithm. Teach children to write ‘Fact
Boxes’ of known multiplication facts to help
them to take away larger ‘chunks’.

A
- 8 0 10x8

2 0 19
-1 6 0 20x8

4 q
- 4 8 6x8

1

Answer = 36 r1




Short division

2-digits by 1-digit
3-digits by 1-digit

Tens Units «— Write quotient
3 2 (answer) on top
L6060 @@  — Useplace value
3 @ 00
oo ee  counterstorepresent

the dividend.
1 Write divisor at left hand side.

Move on to using the method with exchanges
eg.42+3=

000 0@

i 42:3

Start with the biggeét place value, we are
sharing 40 into three groups. We can put 1
ten in each group and we have 1 ten left

over.
e 0@

)
(=)
We exchange this ten for ten ones and then
share the ones equally among the groups.
We look how much is in 1 group so the

answer is 14.
omm— 1 1

Children draw representations of place
value counters alongside written methods
to help reinforce understanding of division.

Without regrouping

3|6 3 9 (10 0 0]
900000000

(ensure are children are grouping not sharing)

With regrouping

1 2 3 eeeeon
5|6 1 's JIIIX(ITIT L]
0000000000000

(children could use concrete counters or draw working out as a pictorial representation)

Introduce short formal division. Link to
prior learning of chunking method and
model how this is a compact version but
the process is the same.

B6+6= 0 3 1
6|1 '8 6
\_.} lxé6=6

no groups of &
can be made Ix6=18

Begin with divisions that divide equally with
no remainder.

2 1 8

3
418 7 2

Move onto divisions with a remainder.

8 6 r 2

3
54 3 2

0000
Examples of Year 4 varied fluency
Annie is dividing 609 by 3 using place value counters.  #8 Choose the correct bar model to help you answer this question.
s || e 3 Annie has £4 in total. She gives away £4 at a time to her friends.
gg Use Base 10 to divide 140 by 10 How many friends receive £47
Explain what you have done.
00 P g £4 £4
£1 £1 £1 £1 £4
Use Annie's method to calculate the divisions.
906+3 884+4 884+8 489+2
Examples of Year 4 reasoning and problem solving You have 12 counters and the place value
Dorais calculating 72+ 3 Use <, > or = to complete the Rosie writes, fon%ptmememnow.ng,
Before she starts, she says the statements. 85+3=28r1 R — ::::
calculation will involve an exchange. 69 = 3 O 96 = 3 0000

Do you agree?
Explain why.

She says 85 must be 1 away from a
multiple of 3
Do you agree?

Create a 3-digit number divisible by 2
Create a 3-digit number divisible by 3
Create a 3-digit number divisible by 4
Create a 3-digit number divisible by 5
Can you find a 3-digit number divisible
by 6,7,80r 9?




End of Year Teaching and Concrete Pictorial Abstract
Expectations Learning
(National Curriculum Strategy
Statements)
Year 5 Division: Short division Children can continue to build on concrete | Build on methods taught in Year 4 and Children begin to interpret remainders
« divide numbers mentally methods taught in previous year groups to | begin to use to solve more complex within context — they begin to understand
drawing upon known 2-digits by 1-digit | support use of short division with larger calculations. Children draw representations | that remainders can be written as fractions
facts 3-digits by 1-digit | numbers or within more complex problems. | of place value counters alongside written and decimals because they are equivalent.
N 4-digits by 1-digit methods to help reinforce understanding of
o divide numbers up to 4 division
digits by a one-digit ) without short division .
number using the formal _ remainder 15?2' 53
written method of short Without regrouping 5604 remainder as :
division and interpret R 140 @ decimal sl 5640
remainders appropriately N PP als o
for the context m
00000000 112 25
Y d|v|de Whole numbers (ensure are children are grouping not shoring) . 1_
and those involving With regrouping rerr:camcti_er asa 5| 56 4
decimals by 10, 100 and raction
1000 1 2 EEETE
s(6 1 's 0000600 000N L3114
® solve problems 90000090000000¢
involving diViSiOn (children could use concrete counters or draw working out os a pictorial representation) 3 u_ l+ '
including using their 377 k : Iy
knowledge of factors and i AL A Anarter 3 4 4% or
Cmuublt(;gles, squares and AU 4.2 5
Examples of Year 5 varied fluency
Here is a method to calculate 4,892 divided by 4 using place
value counters and short division. Use <, > or = to make the statements correct.
© Mr Porter has saved £8,934

D0
i

Use this method to calculate:
6,610 +5

2472+ 3

9,360 + 4

3495+ 5 O 3495 + 3
8064 +7 O 9198 + 7

He shares it equally between his three grandchildren.
How much do they each receive?

Examples of Year 5 reasoning and problem solving

Jack is calculating 2,240 + 7

He says you can't do it because 7 is
larger than all of the digits in the

number.

Do you agree with Jack?
Explain your answer.

Explain and correct the working.

Thousands Hundreds

Tens




End of Year

Expectations
(National Curriculum
Statements)

Teaching and
Learning
Strategy

Concrete

Pictorial

Abstract

Year 6 Division:

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

o divide numbers up to 4
digits by a two-digit
number using the formal
written method of short
division where
appropriate, interpreting
remainders according to
the context

¢ perform mental
calculations, including
with mixed operations
and large numbers

e use their knowledge of
the order of operations
to carry out calculations
involving the four
operations

e solve problems
involving addition,
subtraction,
multiplication and
division

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

Short division

2-digits by 1-digit
3-digits by 1-digit
4-digits by 1-digit

Decimals by

Children can continue to build on concrete
methods taught in previous year groups to
support use of short division with larger
numbers or within more complex
problems.

Build on methods taught in Year 4/5 and
begin to use to solve more complex
calculations. Children draw representations
of place value counters alongside written
methods to help reinforce understanding of
division.

Children begin to interpret remainders
within context — they begin to understand
that remainders can be written as fractions
and decimals because they are equivalent.

without short division

integers D { Without regrouping remainder 564 +5

:‘ 2L 560+4 remainder as 112.8

/ 36 38 % 140 a decimal 5' 5 6'a’o

| (ensure are children are grouping nat sharing) i N 4 516 0

With regrouping 112 2/5
1 ) 3 (IXTII] 1
I . eawe R remainder a5 a 5| SE6 4
1000060000000060 fraction
(children could use concrete counters or draw working out as a pictorial representation)
Use part-whole
—— models to help L1
030 il ””gg“‘ o 00 000 support LI
ets gt understanding of :
3 0 |00 000 erstanding ot 4T 3777 Aaner 34 4% o
o |00 oo partitioning to divide
L
— decimals b
Use place value counters to divide integers y 3 425
decimals by sharing and grouping. '
3.69+3=1.23
Long division Link to previous concrete and pictorial methods but explain that these would not be efficient.

0
Step one - exchange 2 thousand for 20 hundreds so we now have 25 hundreds. 12|2544

Step two- How many groups of 12 can | make with 25 hundreds? The 24 shows the hundreds we have grouped. The

12| 2544

one is how many hundreds we have left. 24
Step three - Exchange the one hundred for 10 tens. How many groups of 12 can | make with 14 tens? The 12| 2544 1
14 shows how many tens | have, the 12 is how many | grouped and the 2 is how many tens | have left. 24
Exchange the 2 tens for 20 ones. The 24 is how many ones | have grouped and the 0 is what | have left. i‘;
0212 2
12 |2'54-'"-’l
24
14
12
24
24

0




appropriate degree of
accuracy. When modelling this method make it as visual as possible to aid understanding. Use arrows to show the movement of digits and to
help children correctly line up digits within place value columns. Teach children to write ‘Fact Boxes’ of known multiplication facts to
help them to become more accurate in their division. It may also help children to write the multiplication next to each step.
0175 r 11
1412461
El (1 x14) Fact Box
106 2x14=28
o8 (7 x 14) 5x 14 = 70
_81 10 x 14 = 140
70 (5 x 14)
11
Examples of Year 6 varied fluency
Modelling clay is sold in two different shops. \
Shop A sells four pots of clay for £7.68 Year 6 has 2,356 pencil crayons for the year.
Decide whether you will use grouping or sharing and use the place Shop B sells three pots of clay for £5.79 They put them in bundles, with 12 in each bundle.
value chart and counters to solve: Which shop has the better deal?
755 +5 816+ 3 33+6 Explain your answer. How many complete bundles can be made?

Examples of Year 6 reasoning and problem solving
Each division sentence can be completed

C is % Of A using the digits below.

Here are two calculations.

B=C+2 4@ @:396—1D Tommy says,

Use the clues to complete the division.

answer by10

To calculate 4,320 + 15
divid
|:|.3+|:|= 0.26 @ - 832 vy ’Ia I:;'ngf;n';'wzjiio

Do you agree?

4 -I:lB + E|= 107 Find the difference between A and B. Explain why.




