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Notes and Guidance

Welcome

Welcome to the White Rose Maths’ new, more detailed
schemes of learning for 2019-20.

We have listened to all the feedback over the last 2 years
and as a result of this, we have made some changes to
our primary schemes. They are bigger, bolder and
more detailed than before.

The new schemes still have the same look and feel as
the old ones, but we have tried to provide more detailed
guidance. We have worked with enthusiastic and
passionate teachers from up and down the country, who
are experts in their particular year group, to bring you
additional guidance. These schemes have been written
for teachers, by teachers.

We all believe that every child can succeed in
mathematics. Thank you to everyone who has
contributed to the work of White Rose Maths. It is only
with your help that we can make a difference.
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We hope that you find the schemes of learning
helpful. As always, get in touch if you or your school
want support with any aspect of teaching maths.

If you have any feedback on any part of our work,
do not hesitate to contact us. Follow us on Twitter
and Facebook to keep up-to-date with all our latest
announcements.

Thanks from the White Rose Maths Team
#MathsEveryoneCan

White Rose Maths contact details

support@whiterosemaths.com
, @WhiteRoseMaths
o White Rose Maths
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Notes and Guidance White

What'’s included? Teaching notes and examples

Count Objects 10 100

Our schemes include:

. Small steps progression. These show our blocks
broken down into smaller steps.

Ma\hematica\ Talk

. Small steps guidance. For each small step we
provide some brief guidance to help teachers
understand the key discussion and teaching points.
This guidance has been written for teachers, by
teachers.

. A more integrated approach to fluency, reasoning
and problem solving.

. Answers to all the problems in our new scheme.
. This year there will also be updated assessments.

. We are also working with Diagnostic Questions to
provide questions for every single objective of the
National Curriculum.
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Notes and Guidance White

How to use the small steps Teaching notes

We were regularly asked how it is possible to spend so
long on particular blocks of content and National
Curriculum objectives.

Alongside the small steps breakdown, we have
provided teachers with some brief notes and
guidance to help enhance their teaching of the
topic. The “Mathematical Talk” section provides
questions to encourage mathematical thinking and

We know that breaking the curriculum down into small reasoning, to dig deeper into concepts.

manageable steps should help children understand
concepts better. Too often, we have noticed that teachers
will try and cover too many concepts at once and this
can lead to cognitive overload. In our opinion, it is better
to follow a small steps approach.

We have also continued to provide guidance on

what varied fluency, reasoning and problem solving
should look like.
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As a result, for each block of content we have provided a
“Small Step” breakdown. We recommend that the steps
are taught separately and would encourage teachers to
spend more time on particular steps if they feel it is
necessary. Flexibility has been built into the scheme to
allow this to happen.
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Notes and Guidance

Teaching for Mastery

These overviews are designed to support a mastery
approach to teaching and learning and have been
designed to support the aims and objectives of the new
National Curriculum.

The overviews:

. have number at their heart. A large proportion of
time is spent reinforcing number to build
competency

. ensure teachers stay in the required key stage and
support the ideal of depth before breadth.

. ensure students have the opportunity to stay
together as they work through the schemes as a
whole group

. provide plenty of opportunities to build reasoning
and problem solving elements into the curriculum.

For more guidance on teaching for mastery, visit the
NCETM website:

https://www.ncetm.org.uk/resources/47230
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Concrete - Pictorial - Abstract

We believe that all children, when introduced to a
new concept, should have the opportunity to build
competency by taking this approach.

Concrete - children should have the opportunity to
use concrete objects and manipulatives to help
them understand what they are doing.

Pictorial - alongside this children should use
pictorial representations. These representations
can then be used to help reason and solve
problems.

Abstract - both concrete and pictorial
representations should support children’s
understanding of abstract methods.

Need some CPD to develop this approach? Visit
www.whiterosemaths.com for find a course right for

you.

©White Rose Maths
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Notes and Guidance

Supporting resources
NEW for 2019-20!

We have produced supporting resources for every small
step from Year 1to Year 8.

The worksheets are provided in three different formats:

A Write on worksheet - ideal for children to use the
ready made models, images and stem sentences.

A Display version - great for schools who want to cut
down on photocopying.

A PowerPoint version - one question per slide. Perfect
for whole class teaching or mixing questions to make
your own bespoke lesson.

For more information visit our online training and
resources centre www.resources.whiterosemaths.com or

email us directly at support@whiterosemaths.com
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Notes and Guidance

Training

White Rose Maths offer a plethora of training courses to

help you embed teaching for mastery at your school.

Our popular JIGSAW package consists of five key

elements:

A CPA

A Bar Modelling

A Mathematical Talk & Questioning

A Reasoning & Problem Solving

A Thinking through Variation

For more information and to book visit our website Bar Modellmg
www.whiterosemaths.com EXPIOI’ ed

NEW for 2019-20!

We have made the above courses available in a digital
format. You can now have CPD whenever you want,

wherever you want in easy to digest bite size chunks.

Find out more at www.resources.whiterosemaths.com

©White Rose Maths
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Notes and Guidance

FAQs

If we spend so much time on number work, how can

we cover the rest of the curriculum?

Children who have an excellent grasp of number make
better mathematicians. Spending longer on mastering
key topics will build a child’s confidence and help secure
understanding. This should mean that less time will
need to be spent on other topics.

In addition, schools that have been using these schemes
already have used other subjects and topic time to teach
and consolidate other areas of the mathematics

curriculum.
Should | teach one small step per lesson?

Each small step should be seen as a separate concept
that needs teaching. You may find that you need to
spend more time on particular concepts. Flexibility has
been built into the curriculum model to allow this to
happen. This may involve spending more than one
lesson on a small step, depending on your class’

understanding.

.

How do | use the fluency, reasoning and problem
solving questions?

The questions are designed to be used by the teacher to
help them understand the key teaching points that need to
be covered. They should be used as inspiration and ideas to

help teachers plan carefully structured lessons.

How do | reinforce what children already know if |
don’t teach a concept again?

The scheme has been designed to give sufficient time for
teachers to explore concepts in depth, however we also
interleave prior content in new concepts. E.g. when children
look at measurement we recommend that there are lots of
questions that practice the four operations and fractions.
This helps children make links between topics and
understand them more deeply. We also recommend that
schools look to reinforce number fluency through mental

and oral starters or in additional maths time during the day.

©White Rose Maths



Notes and Guidance

Meet the Characters

Children love to learn with characters and our team within the scheme will be sure to get them talking and
reasoning about mathematical concepts and ideas. Who's your favourite?

.

Whitney

Dexter

Annie

©White Rose Maths
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White Autumn - Block 1

,&?ﬁﬁs Place Value




White

Year 6 | Autumn Term | Week 1to 2 - Number: Place Value

Overview

Small Steps NC Objectives

Read, write, order and compare
numbers up to 10,000,000 and
determine the value of each digit.

. )
=l Numbers to ten million
Round any whole number to a
Compare and order any number > required degree of accuracy.
% Round any number Use negative numbers in context,
Negative numbers and calculate intervals across zero.
J

Solve number and practical
problems that involve all of the
above.

13 ©White Rose Maths



Year 6 | Autumn Term | Week 1to 2 - Number: Place Value .

Numbers to Ten Million

Notes and Guidance Varied Fluency

Children need to read, write and represent numbers to ten . Match the representations to the numbers in digits.
million in different ways.

Numbers do not always have to be in the millions - they
should see a mixture of smaller and larger numbers, with up to

One million, four hundred and one thousand,
three hundred and twelve.

seven digits. The repeating patterns of ones, tens, hundreds,
ones of thousands, tens of thousands, hundreds of thousands M_| HTh ‘TT: L ‘H ! 0
could be discussed and linked to the placement of commas or ° oo © | o°° °e
other separators.
1,401,312 1,041,312 1,410,312

Mathemat|cal Talk . Complete the missing numbers.
Why is the zero in a number important when representing 6,305,400 300,000 400
large numbers?

7001001 7000000
What strategies can you use to match the representation to the
correct number? 42550 50
How many ways can you complete the partitioned number? . Teddy's number is 306,042

He adds 5,000 to his number.
What strategy can you use to work out Teddy's new number? What is his new number?

14
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Year 6 | Autumn Term | Week 1to 2 - Number: Place Value .

Numbers to Ten Million

Reasoning and Problem Solving

Put a digit in the missing spaces to make
the statement correct.

462 _ 0645 4062364
Is there more than one option? Can you
find them all?

Dora has the number 824,650

She subtracts forty thousand from her
number.

She thinks her new number is 820,650
Is she correct?

Explain how you know.

The first digit can
be0,1,2 or 3
When the first digit
is O, 1or 2, the
second digit can
be any.

When the first digit
is 3, the second
digit can be 6 or
above.

Dora is incorrect
because she has
subtracted 4,000
not 40,000

Her answer should
be 784,650

15

Use the digit cards and statements to Possible solutions:
work out my number.

653530

653537

0] 3)3]ls/5]6) 7] =i

A The ten thousands and hundreds
have the same digit.

A The hundred thousand digit is double
the tens digit.

A ltis a six-digit number.

A ltis less than six hundred and fifty-
five thousand.

s this the only possible solution?

©White Rose Maths



Year 6 | Autumn Term | Week 1to 2 - Number: Place Value .

Compare and Order

Notes and Guidance Varied Fluency

Children will compare and order whole numbers up to ten . Complete the statements to make them true.
million using numbers presented in different ways.

M HTh | TTh Th H T o] O M HTh | TTh Th H T (o]
They should use the correct mathematical vocabulary (greater °%l% [ %] °[%°° |° °% ° 1% 1%el%"°° [®o
than/less than) alongside inequality symbols.
M HTh | TTh Th H T (s} M HTh | TTh Th H T (o]
° 000 o olee | @
eReXe) ) 00

. What number could the splat be covering?

Mathematical Talk Three hundred Py
and thirteen .

What is the value of each digit in the number? thousand and

What is the value of in this number? thirty-three o

What is the value of the whole? Can you suggest other parts Greatest > Smallest
that make the whole?

. A house costs £250,000

What do you know about the covered number? A motorised home costs £100,000
What could the number be? What must the number be? What A bungalow is priced halfway between the two.
can't the number be? Work out the price of the bungalow.

16
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Year 6 | Autumn Term | Week 1to 2 - Number: Place Value .

Compare and Order

Reasoning and Problem Solving

Eva has ordered eight 6-digit numbers.
The smallest number is 345900
The greatest number is 347,000

All the other numbers have a digit total of
20 and have no repeating digits.

What are the other six numbers?

Can you place all eight numbers in
ascending order?

The other six
numbers have to
have a digit total of
20 and so must
start with 346, _ _ _
because anything
between 345900
and 346,000 has a
larger digit total.
The final three
digits have to add
up to 7 so the
solution is:
345900

346,025

346,052

346,205

346,250

346,502

346,520

347000

Jack draws bar model A. Bar B is inaccurate

His teacher asks him to draw another because it starts at

where the total is 30,000 10,000 and
finishes after

50,000 5Q,OOO therefore
. : . it is longer than

40,000

A

10,000
B
30,000

Explain how you know bar B is
inaccurate.

17
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Year 6 | Autumn Term | Week 1to 2 - Number: Place Value .

Round within Ten Million

Notes and Guidance Varied Fluency

Children build on their prior knowledge of rounding. .
HTh TTh Th H T 0]
They will learn to round any number within ten million. ) 000 000|000 (000
@ 000 000 00 000
| . e @ 000 000 000
They use their knowledge of multiples and place value
columns to work out which two numbers the number they are Round the number in the place value chart to:

rounding sits between. A The nearest 10,000

A The nearest 100,000
A The nearest 1,000,000
Mathemat|cal Talk . Write five numbers that round to the following numbers when
rounded to the nearest hundred thousand.

Why do we round up when the following digit is 5 or above?

Which place value column do we need to look at when we 200,000 600,000 1,900,000
round to the nearest 100,0007?
What is the purpose of rounding? . Complete the missing digits so that each number rounds to one

When is it best to round to 10007 10,0007

hundred and thirty thousand when rounded to the nearest ten
Can you justify your reasoning?

thousand.

What could/must/can’t the missing digit be? 12 657 1 1999 12 001
Explain how you know. — ! — b —

18
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Year 6 | Autumn Term | Week 1to 2 - Number: Place Value .

Round within Ten Million

Reasoning and Problem Solving

The greatest Miss Grogan gives out four number Tommy: 15,813
My number is 1,350 possible difference cards.
when rounded to the (o] 0) is 104 (1,345 and Alex: 16,101
nearest 10 = 1,449) 15987 1115813 || 15101 |} 16,101
Mo Jack: 15,987

Four children each have a card and give a

My number is 1,400 clue to what their number is. Dora: 15,101
@ when rounded to the

nearest 100 Tommy says, “My number rounds to
Rosie 16,000 to the nearest 1000”

Both numbers are whole numbers.

Alex says, “My number has one hundred.”
What is the greatest possible difference

between the two numbers? Jack says, “ My number is 15,990 when
rounded to the nearest 10”

Whitney rounded 2,215,678 to the There should be

nearest million and wrote 2,215,000 no non-zero digits Dora says, “My number is 15,000 when
in the columns rounded to the nearest 1000”

Can you explain to Whitney what mistake = after the millions

she has made? column. Can you work out which child has which

card?
19
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Year 6 | Autumn Term | Week 1to 2 - Number: Place Value

Negative Numbers

Notes and Guidance

Children continue their work on negative numbers from year 5 .
by counting forwards and backwards through zero.

They extend their learning by finding intervals across zero.
Number lines, both vertical and horizontal are useful to support
this, as these emphasise the position of zero.

Children need to see negative numbers in relevant contexts.

Mathematical Talk

N

Are all negative numbers whole numbers?
Why do the numbers on a number line mirror each other from
0?

Why does positive one add negative one equal zero?
Can you use a number line to show this?

Draw me a picture to show 5 subtract 8
Show 5 more than 2 on a number line.
Could Mo really afford the jumper? How do you know?

20

.

Varied Fluency

Use sandcastles (1) and holes (1) to calculate.

Here is an example.
/N pa/ Ne=a g/ Nesa o/ Nesg g/ Npeg

Two sandcastles will fill two holes. There are three sandcastles left,
therefore negative two add five is equal to three.

2 5

Use this method to solve:

3 6 /7 8 5 9

Use the number line to answer the questions.
| ] | ] | | | |

1ttt
5 -4 -3 -2 -1 0 1 2 3 4 5

A Whatis 6 less than 4?
A Whatis 5 more than 2°?
A What is the difference between 3 and  3?

N
rd

Mo has £17.50 in his bank account. He pays for a jumper which
costs £30
How much does he have in his bank account now?

©White Rose Maths



Year 6 | Autumn Term | Week 1to 2 - Number: Place Value .

Negative Numbers

Reasoning and Problem Solving

A company decided to build offices over  No, there would be When counting forwards in tens from any = Possible examples:
ground and underground. 41 floors because positive one-digit number, the last digit
you need to count never changes. 9,19, 29, 39 etc.
floor O
If we build from 20 to When counting backwards in tens from 9 1 M 21
20, we will have 40 any positive one-digit number, the last
floors. digit does change. This happens
because when you
Can you find examples to show this? cross O, the
Do you agree? Explain why. numbers mirror
Explain why this happens. the positive side of

the number line.
Therefore, the final
digit in the number
changes and will
make the number
bond to 10

21
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations

Overview

Small Steps

Add and subtract integers

Multiply up to a 4-digit number by 2-digit number
Short division

Division using factors

Long division (1)
Long division (2)
Long division (3)

Long division (4)

Common factors

Common multiples

Primes to 100

Squares and cubes

Order of operations

Mental calculations and estimation

Reason from known facts

23

White

NC Objectives

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

Multiply multi-digit numbers up to 4 digits by a 2-digit number
using the formal written method of long multiplication.

Divide numbers up to 4 digits by a 2-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.

Divide numbers up to 4 digits by a 2-digit number using the
formal written method of short division, interpreting remainders
according to the context.

Perform mental calculations, including with mixed operations and
large numbers.

Identify common factors, common multiples and prime numbers.

Use their knowledge of the order of operations to carry out
calculations involving the four operations.

Solve problems involving addition, subtraction, multiplication and
division.

Use estimation to check answers to calculations and determine in

the context of a problem, an appropriate degree of accuracy.
©White Rose Maths



Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Add & Subtract Integers

Notes and Guidance Varied Fluency

Children consolidate their knowledge of column addition and . Calculate.
subtraction, reinforcing the language of ‘exchange’ etc. After

showing confidence with smaller numbers, children should 3 4 6 2 1 4 76 1.3 25
progress to multi-digit calculations. Children will consider

2 5 7 9 8 5 2
whether the column method is always appropriate e.g. when 514 5 0
adding 999, it is easier to add 1,000 then subtract 1
They use these skills to solve multi-step problems in arange
of contexts. 67832 5258 834501 299999
Mathematical Talk . A four bedroom house costs £450,000

A three bedroom house costs £201,000 less.
How much does the three bedroom house cost?

What happens when there is more than 9 in a place value What method did you use to find theanswer?

column?

Can you make an exchange between columns? . Find the missing digits. What do you notice?

How can we find the missing digits? Can we usethe inverse? 5 2 2 4 7 7

s the column method always the best method? 5 7?2 5 9 0 4

When should we use mental methods? 910?237 |2
24
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Add & Subtract Integers

Reasoning and Problem Solving

Find the difference between A and B. A 19000 Here is a bar model. Possible answer:
1" B 50500 A 99255
A B
<"+ —> | Thedifferenceis
B 532000
20000 2000 31500 631,255 ’

A is an odd number which rounds to
32500 42500 100,000 to the nearest ten thousand.
It has a digit total of 30

B is an even number which rounds to
500,000 to the nearest hundred
thousand.

It has a digit total of 10

A and B are multiples of 5.

What are possible values of A and B?

25
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Multiply 4-digits by 2-digits

Notes and Guidance Varied Fluency

Children consolidate their knowledge of column multiplication, . Calculate.
multiplying numbers with up to 4 digits by a 2-digit number. It

may be useful to revise multiplication by a single digit first,and 4 2 6 7 2 0 4 6
then 2- and 3- digit numbers before moving on when ready to
the largest calculations. 3 4 73
They use these skills to solve multi-step problems ina range of
contexts.
5734 26

Mathemat|cal Talk . Jack made cookies for a bake sale.

He made 345 cookies.
What is important to remember as we begin multiplying by the The recipe says that he should have 17 raisins in each cookie.

tens number?

How many raisins did he use altogether?
How would you draw the calculation?

Can the inverse operation be used? . Work out the missing number.

s there a different strategy that you could use? 6 3% __ 5

26
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Multiply 4-digits by 2-digits

Reasoning and Problem Solving

True or False?

fows w w s | 2)3]4ls]7]8]

632000

A | canfind the answer to 1100 28
by calculating 1,100 30 and
subtracting 2 lots of 1,100

True Place the digits in the boxes to make the
largest product.

A 702 9 701 10
False

27
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Short Division

Notes and Guidance Varied Fluency

Children build on their understanding of dividing up to 4-digits . Calculate using short division.
by 1-digit by now dividing by up to 2-digits. They use the short

division method and focus on the grouping structure of 5
division. Teachers may encourage children to list multiples of

the divisor (number that we are dividing by) to help them solve

the division moreeasily. Children should experience contexts 12 | 6 0 36 3612 14
where the answer “4 r 1" means both 4 complete boxes or 5 ,

boxes will be needed.

/7| 215 3|1 9 3| 8

List the multiples of the divisors to help you calculate.

Mathematical Talk

. A limousine company allows 14 people per limousine.

In the hundreds column, how many groups of 5 are in 7?7 Are

H l i ded for 230 le?
there are any hundreds remaining? What do we do next? oW mary imeusines are needed for peope

In the thousands column, there are no groups of threein 1

What d Jo? . Year 6 has 2,356 pencil crayons for the year.
at do we do*

They put them in bundles, with 12 in each bundle.
Why is the context of the question important when deciding

how to round the remainders after a division? How many complete bundles can be made?

28
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations

Short Division

Reasoning and Problem Solving

Find the missing digits. e Work out the value of C. 4950 3
e The missing diers IQ 4 14l’3 (The bar models are not drawn to scale) 1,650
4116:59
O 4 14r3 4,950 1650 3 550
A1 759 ATATA] o s o
A
H t lculations. 396 11 36
ere are two calculations L B B B
64 36 28 B
=396 + 1 CICICIC]C

Find the difference between A and B.

29
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations

Division using Factors

Notes and Guidance

Children use their number sense, specifically their knowledge
of factors, to be able to see relationships between the dividend
(number being divided) and the divisor (number that the
dividend is being divided by).

Beginning with multiples of 10 will allow children to see these
relationships, before moving to other multiples.

N

Mathematical Talk

What is afactor?

How does using factor pairs help us to answer division
questions?

Do you notice any patterns?
Does using factor pairs always work?

Is there more than one way to solve a calculationusing factor
pairs?

What methods can be used to check your working out?

30

.

Varied Fluency

B calculate 780 20

Now calculate 780 10 2
What do you notice? Why does this work?

Use the same method to calculate 480 60

Use factors to help you calculate.

4320 15

Eggs are put into boxes.

Each box holds 12 eggs.

A farmer has 648 eggs that need to go
in the boxes.

How many boxes will he fill?
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations

Division using Factors

Reasoning and Problem Solving

.

Calculate:

A 1248 48
A 1248 24
A 1248 12

What did you do each time? What was

your strategy?

What do you notice? Why?

Tommy says,

To calculate 4,320 15
| will first divide 4,320
by 5 then divide the
answer by 10

Do you agree?
Explain why.

26

52

104

Children should
recognise that
when the dividend
is halved, the

answer (quotient)
is doubled.

Tommy is wrong:
he has partitioned
15 when he should
have used factor
pairs. He could
have used factor
pairs 5 and 3 and
divided by 5 then
3 (or 3 then 5).

31

Class 6 are calculating 7,848 24

The children decide which factor pairs to
use. Here are some of their suggestions:

A 2and12
A 1and24
A 4and6
A 10and 14

Which will not give them the correct
answer? Why?

Use the correct factor pairs to calculate
the answer.
Is the answer the same each time?

Which factor pair would be the least
efficient to use? Why?

10 and 14 is
incorrect because
they are not
factors of 24 (to
get 10 and 14, 24
has been
partitioned).

The correct
answer is 327

Children should
get the same
answer using all 3
factor pairs
methods.

Using the factor

pair of 1and 24 is
the least efficient.
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Long Division (1)
Notes and Guidance Varied Fluency
Children are introduced to long division as a different method . Multiples of 12: 12 1 12
of dividing by a 2-digit number. 0 3|6 12 2 24
e — B0EE 2 3
They divide 3-digit numbers by a 2-digit number without ( 30) 12 4 48
remainders, starting with a more expanded method (with 3160 2 5 60
multiples shown), before progressing to the more formal long 219 12 6 72
division method. ( 6) 12 7 84
‘|2 12 8 96
o 12 7 108
. 12 10 120
Mathematlcal Talk Use this method to calculate:
765 17 450 15 702 18

How can we use multiples to help us divide by a 2-digit

number? . 0 36
Use the long division method to calculate:

Why are we subtracting the totals from the dividend (starting 12 | 4132
number)? This question supports children to see division as 3 6 l 836 M
repeated subtraction. o1 708 14

608 19
In long division, what does the arrow represent? (The 712
movement of the next digit coming down to be divided). 0

32
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Long Division (1)

Reasoning and Problem Solving

Odd One Out 792 24 33so Spot the Mistake The mistake is that
this is the odd one 105 15is not
e o out as the other equal to 10
\éVhllch is the odd one out? two give an 855 15<
xplain your answer. answer of 32
O/5 1|0 105 15 7so
512 16 1 5|8/ 5|5 the answer to the
| calculation is 57
672 21 75 (4
1. 0|5
/92 24 10 5/ ( 10
0

33
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Long Division (2)

Notes and Guidance Varied Fluency

Building on using long division with 3-digit numbers, children . Here is a division method.
divide 4-digit numbers by 2-digits using the long division

method. O/ 4,89
15 | 73|35
They use their knowledge of multiples and multiplying and
dividing by 10 and 100 to calculate more efficiently. 6 0 0| 0 ( 400
13|35
1.2 00 ( 80)
Mathematical Talk 13 | 5
How can we use multiples to help us divide by a 2-digit 13 5 |(9
number?
0
Why are we subtracting the totals from the dividend (starting Use this method to calculate:
number)? This question supports children to see division as 2208 16 1755 45 1536 16

repeated subtraction.

. There are 1,989 footballers in a tournament.
In long division, what does the arrow represent? (The Each team has 11 players and 2 substitutes.
movement of the next digit coming down to be divided). How many teams are there in the tournament?

34
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations

Long Division (2)

Reasoning and Problem Solving

Which calculation is harder?

Explain why.

1,950

1,950

13

15

Dividing by 13 is
harder because 13
IS prime so we
cannot use factor
knowledge to
factorise it into
smaller parts. The
13 times table is
harder than the 15
times table
because the 15
times table is
related to the 5
times table
whereas the 13
times table is not
related to a more
common times
table (because 13
is prime).

6120 17 360 6,480 is 360
more than 6,120,

Explain how to use this fact to find* so there is 1 group
of 360 more.

6,480 * 260 Therefore, there
are 18 groups of

360, so the answer
is 18

35
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Long Division (3)

Notes and Guidance Varied Fluency

Children now divide using long division where answers have . Tommy uses this method to calculate 372 divided by 15
remainders. After dividing, they check that the remainder is He has used his knowledge of multiples to help.
smaller than the divisor.

Children start to understand how to interpret the remainder 15 | 3709 5 15 30
eg. 380 12 =31r 8 could mean 31 full packs, or 32
packs needed depending on context. 3 00 5 15 45
515 4 15 60
5 15 75
Mathematical Talk 60 0 15 150
112

How can we use multiples to help us divide?

What happens if we cannot divide the ones exactly by the Use this method to calculate:

o ) N
divisor? How do we show what is left over? 71 17 623 21 842 32

Why are we subtracting the totals from the dividend (starting

number)? . A school needs to buy 380 biscuits for parents’ evening.

Biscuits are sold in packs of 12

Why is the context of the question important when deciding
how to round the remainders after a division? How many packets will the school need to buy?
36
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Long Division (3)

Reasoning and Problem Solving

Here are two calculation cards. Rosie is correct 576 children and 32 adults need Alex is correct.
because 832 is transport for a school trip.
not a multiple of 11 A coach holds 55 people. There are 608
A 396 11 g Peop

people altogether,
396 11 36 608 55 11r3

> We need 10 coaches. so 12 coaches are
[ B 832 1 ] 832 11 75r7 i ] needed.

Dora

Whitney thinks there won't be a

remainder for either calculation because A@ We need 11 coaches }

396 and 832 are both multiples of 11

Eva
Rosie disagrees, she has done the written
calculations and says one of them has a

remainder. N On 12 coaches
i We need 12 coaches. } there will be 660

Who is correct? Explain your answer. Alex seats, because 55
Who is correct? Explain how you know. 12 660
660 608 52
How many spare seats will there be? spare seats.
37
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Long Division (4)

Notes and Guidance

Children now divide four-digit numbers using long division
where their answers have remainders. After dividing, they
check that their remainder is smaller than their divisor.

Children start to understand when rounding is appropriate to
use for interpreting the remainder and when the context
means that it is not applicable.

Mathematical Talk

How can we use multiples to help us divide?

What happens if we cannot divide the ones exactly by the
divisor? How do we show what is left over?

Why are we subtracting the totals from the dividend (starting
number)? This question supports children to see division as

repeated subtraction.

Does the remainder need to be rounded up or down?

Varied Fluency

. Amir used this method to calculate 1,426 divided by 13
1019 r 9

13|1426
1310 0 ( 100)

1126
11117 (9

9

Use this method to calculate:
2637 16 4453 22 4203 18

. A large bakery produces 7,849 biscuits in a day which are packed in
boxes.
Each box holds 64 biscuits.

How many boxes are needed so all the biscuits are in a box?

38
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Long Division (4)

Reasoning and Problem Solving

Class 6 are calculating three thousand, Rosie is correct Which numbers up to 20 can 4,236 be 12,3 4,612
six hundred and thirty-three divided by because 3,633 is divided by without having a remainder?
twelve. odd and 12 is even, They are all
and all multiples What do you notice about all the factors of 12
Rosie says that she knows there willbea = of 12 are even numbers?
remainder without calculating. because 12 is
even.

Is she correct?
Explain your answer.

What is the remainder? 3633 12=302
r 9 so the

remainder is 9

39
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Year 6 | Autumn Term | Week 3 to 6 - Number: Four Operations .

Common Factors

Notes and Guidance

Children find the common factors of two numbers.

Some children may still need to use arrays and other
representations at this stage but mental methods and
knowledge of multiples should be encouraged.

They can show their results using Venn diagrams and tables.

Mathematical Talk

How do you know you have found all the factors of a given
number?

Have you used a systematic approach?
Can you explain your system to a partner?
How does a Venn diagram show common factors?

Where are the common factors?

Varied Fluency

. Find the common factors of each pair of numbers.

24 and 36
20 and 30

28 and 45

. Which number’s factors make it the odd one out?

12, 30, 54, 42, 32, 48

Can you explain why?

. Two numbers have common factors of 4 and 9
What could the numbers be?

40
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