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Mastery approach

True mastery aims to develop all children’s mathematical
understanding at the same pace. As much as possible, children
should be accessing the same learning. Differentiation should
primarily be through support, scaffolding and deepening, not
through task. Consistency in language is essential for pupils to
understand the concepts presented in mathematics. If other,
‘child-friendly’ terminology is used, this must be alongside the
current terminology recommended by maths specialists. Using
this will support children with their examinations and
throughout secondary school. Evidence repeatedly shows that
mixed ability seating increases less confident pupils’ perception
of mathematical capability, which impacts positively upon
outcomes. While not a school policy, it is recommended to avoid
ability groups. This presents a challenge in ensuring the more
confident mathematicians are being extended. An extension
tasks to deepen understanding is the most simplistic way
around this. Concrete, pictorial, abstract (CPA) concepts should
not be confused as differentiation for lower, middle, higher
attaining children. CPA is an approach to be used with the whole
class and teachers should promote each area as equally valid.
Manipulatives in particular must not be presented as a resource
to support the less confident or lower attaining pupils.
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One-to-one correspondence:

Children first learn to
count using one to one '

correspondence.

Children will be encouraged |
to say a number each time
they touch an object.

Using physuc:al resources:

Children begin by prachcally ‘rakmg away one or
adding one more. They will also be able to use

drawings to support them.
Numicon:
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Children will be able to use Numicon to count, as well
ordering them from smallest to biggest to create
their own number line. Children should be able to see

which Numicon shape is one more or one less.

Recognising numerals:
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(1-2-3-4-5.

Children learn to recognise
numerals to 20.

.'/’_— —»‘\

, They are beginning to match
the numeral with the correct
corresponding quantity.




Number bonds using Numicon:

-

Tens frame: % @ -:?(fj *
Children will be able to Goollo Children will be able to use
use a tens frame to find ‘O O O ‘ ‘! 149 2+8 347 4+6 Numicon to find number

number bonds to 10. lO O O . ’! o % bonds to 10.

E

3 8+2 9+l

Number bonds using Tens frame:

T H

The tens frame shows © + 4 = 10 :ﬁ ’
545 6+4 7
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Part-part-whole model:
part part

5 2

whole
Children will use the part-

part-whole diagram to add
and subtract numbers.

Number lines:

| J fﬂk

, -
012 8 910

Children will be able to use a number line to count,
well as using it to take away or add one.

PGI"T-pOf‘T-WhO'C model: This will be for numbers up to 20.

Alongside the part-part-
whole diagram, children will
use Numicon and practical
resources to add and
subtract numbers.

Children will be confident to
say and write calculations
using the + and - signs.




EYFS also follow the White Rose
Maths Scheme.

Key Representations




Four operations

Following observations in October 2021, there
was a variation in the way that teachers were
carrying when exchanging.

| completed a staff questionnaire on where
people carried when completing a long
multiplication.

Following a discussion with the headteacher, we
decided that staff should follow their scheme
and ensure that they carry where their scheme
does and their phase.

Staff should have a discussion within their phase
to create consistency across each phase.






Year 1 - 5

Maths- No Problem!

Maths - No Problem! is an evidence - based
approach developed in Singapore. It is fully
aligned with the 2014 English National
Curriculum for Maths.

The Maths - No Problem! Primary Series was
assessed by the DfE's expert panel, which
judged that it met the core criteria for a high
quality textbook to support teaching for
mastery.

By incorporating established learning research
into a highly effective approach, Singapore has
become a "laboratory of maths teaching”. The
Primary Maths Series is founded on the
international research of Piaget, Dienes, Bruner,
Skemp and Vygotsky and has been tested and
refined over the last 30 years in Singapore.



Teaching Maths for Mastery &
The whole class works through the programme of
study at the same pace with ample time on each
topic before moving on. Ideas are revisited at higher
levels as the curriculum spirals through the years.

Differentiated activities

Tasks and activities are designed to be easy for
children to enter while still containing challenging
components. For advanced learners, the textbooks
also contain non-routine questions for children to
develop their higher-order thinking skills.

Problem Solving

Lessons and activities are designed to be taught
using problem-solving approaches to encourage
children’s higher-level thinking. The focus is on
working with children's core competencies, building
on what they know to develop their relational
understanding.




Concrete, Pictorial,

Abstract (CPA) approac

Concrete
Concrete is the
"doing" stage.
This stage brings
concepts to life
by allowing
children to
experience and
handle physical
(concrete)
objects.

For example, if a
problem involves
adding pieces of
fruit, children
can first handle
actual fruit.

Pictorial

Pictorial is the
"seeing"” stage.
Here, the visual
representations of
concrete objects
are used to model
problems. This
stage encourages
children o make a
mental connection
between the
physical object
they just handles
and the abstract
pictures, diagrams
or models that
represent the
objects from the
problem.

Abstract

Abstract is the
“symbolic” stage.
Children use
abstract symbols
to model problems
and need a solid
understanding of
the concrete and
pictorial stages of
the problem.
Children are
introduced to the
concept at a
symbolic level,
using only
numbers, notation,
and mathematical
symbols.



Number Bonds Fy
Number bonds show how numbers are split or
combined.

An essential strategy of Singapore maths,
number bonds reflect the ‘part - part - whole'
relationship of numbers.

part part part

2 whole Number bonds are
\ / “”"'>@ represented by circles
(7) " connected by lines.

wh()l(

The ‘'whole’ is written in the first circle, while the
‘parts’ are in the adjoining circles.

Bar Modelling
Bar modelling is an essential maths mastery
strategy.

A Singapore-style of maths model, bar modelling,
allows children to draw and visualise

BREREEIEEEER SEEEEEER

Sam bakes 20 cockies
What i he gives some away?



Fractions 0O
In Singapore, the understanding of fractions - { ]
is rooted in the (CPA) model, where children

use paper squares and strips to learn the link
between the concrete and the abstract.

1. Finding equal parts
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Variation

The questions and examples are carefully varied by
expert authors to encourage children to think about the
maths. Rather than provide mechanical repetition, the
examples are designed to deepen children's
understanding and reveal misconceptions.

Name: Class:

Worksheet 6

Number Patterns

oFt[[ in the blanks.
(@) 1morethan99is I:l (b) 1morethan 200 Is I:l
(c) 10 morethan 234 ls |:| . (d) 10 morethan 635I1s I:l

(@) 1lessthan5801s I:l (f) 10 less than 580 s I:l
o Look at each number pattern and fill in the blanks.

()
1more l:'
T a S T
594 | 595 |:| 598
o

[ ]

°Comp[ete the number pattern!

(a) 169, 170, 171, I:'

‘. 621, 620, |

593 597

[
1less

(b)

850

(b) 623, ‘ | 618, 4

(c) 180, 190, 200, I:l 220, 230,

Name: Class: Date:
Worksheet 8
Making Number Patterns
o Complete the table.
Number 1 more than 10 more than 100 more than
the number the number the number
5938
8999
Number 1 less than 10 less than 100 less than
the number the number the number
4818
2791
Complete the number patterns.
(@) 430,530, ‘ ‘ , ‘ , 830, ‘ ‘
(b) 7560, ‘ ‘ , ‘ ‘ , 7590, ‘ ‘ , 7610
o Find the missing numbers.
(o) 1429is I:l more than 1419,
(b) 3299is 1 less than I:l
(c) I:l is 100 more than 1923.
(d) I:l more than 5550 is 5650.
(e) 10 less than 2903 is |:|
Numbers to 10 000 Pagell

(d) I:l 400, 401, 402, I:l 404
(e) I:l I:l 880, 870, 860, 850

° Fill in the blanks.

“ L]

[ 1 ]

™ e 1more
387

~ | 10 less

| ™

1lless lless

10 more
e

10 more
<

Mumbers to 1000

7 1 more

N 10 less




Structure of lessons e

In Focus
Includes questions related to various lesson
objectives as an introductory activity for pupils.

Let's Learn

Introduces new concepts through CPA approach with
the use of engaging pictures and manipulatives. Guided
examples are provided for reinforcement.

J

Guided Practice ﬂ
Comprises questions for further consolidation and for
the immediate evaluation for children's learning.

Mind Workout

Challenging non-routine questions for pupils to apply
relevant heuristics and to develop higher-order
thinking skills.

Mind Workout >

i 5 used to stand for 489.



Activity Time R
Provides pupils with opportunities to work as =
individuals or in small groups to explore
mathematical concepts or to play games.

Activity

Time
Work in pairs.

(1) Think of a number more than 10 000 but less than
1 000 000

('2‘ Make a number pattern according to a rule
Write down three numbers In the pattern

(3) Askyour friend to guess the next two numbers (n
the pattern

(&) Switch roles and repeat (1) to (3

Maths Journal

Provides children with opportunities to show
their understanding of the mathematical
concepts learnt.

Self Check
Allows children to assess their own learning
after each chapter.

1 Eriow Fow to




What does the National Curriculum say?

e,
Y

KS1
Key stage 1 - years 1 and 2

* The principal focus of mathematics teaching in key
stage 1 is to ensure that pupils develop confidence and
mental fluency with whole numbers, counting and place
value. This should involve working with numerals,
words and the 4 operations, including with practical
resources.

- At this stage, pupils should develop their ability to
recognise, describe, draw, compare and sort different
shapes and use the related vocabulary. Teaching
should also involve using a range of measures to
describe and compare different quantities.

* By the end of year 2, pupils should know the number
bonds to 20 and be precise in using and understanding
place value.

* Pupils should read and spell mathematical vocabulary,
at a level consistent with their increasing word
reading and spelling knowledge at key stage 1.



What does the National Curriculum say?

Lower KS2

* The principal focus of mathematics teaching in lower key
stage 2 is to ensure that pupils become increasingly fluent
with whole numbers and the 4 operations, including number
facts and the concept of place value. This should ensure
that pupils develop efficient written and mental methods
and perform calculations accurately with increasingly large
whole numbers,

* Pupils should develop their ability to solve a range of
problems, including with simple fractions and decimal place
value.

* Pupils are encouraged to draw with increasing accuracy and
develop mathematical reasoning so they can analyse shapes
and their properties. It should ensure that they can use
measuring instruments with accuracy and make connections
between measure and number.

* By the end of year 4, pupils should have memorised their
multiplication tables up to and including the 12 multiplication
table and show precision and fluency in their work.

» Pupils should read and spell mathematical vocabulary
correctly and confidently, using their growing word reading
knowledge and their knowledge of spelling



What does the National Curriculum say?

00

Upper KS2

* The principal focus of mathematics teaching in upper
key stage 2 is to ensure that pupils extend their
understanding of the number system and place value to
include larger integers. This should develop the
connections that pupils make between multiplication and
division with fractions, decimals, percentages and ratio.

» Pupils should develop their ability to solve a wider range
of problems, including increasingly complex properties of
numbers and arithmetic, and problems demanding
efficient written and mental methods of calculation. With
this foundation in arithmetic, pupils are introduced to the
language of algebra as a means for solving a variety of
problems.

- Teaching in geometry and measures should consolidate
and extend knowledge developed in number. Teaching
should also ensure that pupils classify shapes with
increasingly complex geometric properties and that they
learn the vocabulary they need to describe them.

» By the end of year 6, pupils should be fluent in written
methods for all 4 operations, including long multiplication
and division, and in working with fractions, decimals and
percentages.

* Pupils should read, spell and pronounce mathematical
vocabulary correctly.
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Year 1
Place Value - Counting

COUﬂﬁﬂg to 10: We can count back.... 0
We can count on.... ' T o -~
;> 12345 ' ' :
' Counton from 1. - n
" Then we learn about 0.

Counting with objects:

® (EEEE ,

an 2

. . . ,...... *— 3
Physical objects Tens squares

BT TTT] B
__ _NEEEEER R
DEERS DR
DEERED DRI
Counting with number lines:
‘ Using multilink cubes

.- .
——

, /I N 1 T T T 111
I% 3210 345678910




Year 1
Place Value

Counting

Dienes to represent numbers:

Tens |Ones
. The dienes show
- 6 tens and 4 ones.

This shows the
number 64.

EQSEEE

Writing numbers to 10:

“ 1
' ......

Number bond method:

$o o %

Separating the numbers apart like this is called
partitioning.

Ordering numbers:

P

012345@®78 910

1less

1 more
- naaas We can find 1 more
and 1 less than
C Hesses

Comparing numbers:

There are 3 cupcakes

There are 5 cookies.

- =

i & O 5 &

There are 7 doughnuts. ° ‘ ° ’ ° ’ Q

Which number is more than the others?
Which number is less than the others? ~

7 is more than 5
7 is more than 3
7 is the greatest.

N

Jis less than 7.

8|9

10 ‘ 3 is less than 5.

3 is the smallest.



Year 1
Addition

Abstract calculations:

5
7=5+
Pictorial Method:
(a) o
-
(b}
l...'l ..-
e

CUFTOp

0
B

7) ®)
7ARy sC¥

Number line method:

How many eggs are there in total?

Number bond method:

Put 5 cupcakes on two plates.

This is a number bond.



Year 1
Subtraction

Subtract by crossing out:

L LY LY & §

7-2=5

Subtract by number bonds:

(€2&)
-—
.

5§ - 3 = 1 1

Subtract by counting back:

1 2 3 4 5§ 6 7 8 9 10

{_‘\lut’_‘\ -{_‘\l I
I L

L [ | |
1 1 | |
012 3 45 6 7 8 910
8-3=5
There are 5 books In the bag. Subtract by writing stories:

) At first, there were 10 carrots In the ground.

S Gt

Then, the rabbits pulled 7 carrots out.

NI T™

10-7=3
3 carrots remained In the ground.

ca



Year 1
Multiplication and Division

Making equal groups Adding equal groups
TS O O SO WL LONEE Lo NEd 2oNEa
St Y
R S P T TR %
O O O v =2
These are not equol groups. There are 20 ' altogether

Making equal rows Making doubles

g = 11 -
"H""H s

There are 10 toy soldiers

L
= . = o 2fives
[ ) [ ] Double 5 =10
2 tens = 20 @ ®
There are 20 toy soldiers altogether. . ] "’

DIVISION
Grouping equally Sharing equally
There are 8 cans. There are 6 cockies and 3 children.
Each child takes one cookie.

OO\

Each child tokes one more cookie.

ol )\

There are 4 boxes of 2 cans. Each child gets 2 cookies.
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Year 2
Place Value

Counting in tens to 100:

We can count on....
o o o

-, e = e =1 I
= Y e e et o

20 e I
- N o= T
onas it v = o o |

- R
|11 1 | I
%
-y
-----n 0
-

I it 3
[ D e N
We can count back....

We can represent two-digit
numbers in these ways:

‘‘‘‘‘

We can find the missing numbers
in patterns:

Counting in tens and ones:

S0and2 We com count
v,“,‘ mohe 52 tera and anes.
. ‘
» © 2 '
v L . Wewrita 5] =
v » 3 & " = Myten =
. I
= s = 2
e R R
S 0 nw o - -
? SO S OB S B 95 9 W M oW

We can make numbers using
different number bonds:

.......

n/ \\ @ e - e
2 5 . n,
mm || == :‘ / \\
- w 1
We can extend number patterns:
Chs) S 1

- g -
e e e <
[ ~ wol fars mevee ore oo e mumber betew . @
¥ X X 0 W W m o w Rh




Year 2
Addition

Number line method: | 51 | 22|23 |24 | 25|26 27|28 |29 |30

N AN AN A
25+ 3 =28
Pictorial method: . . . CX K
\ & J \ 5 )
2 tens 8 ones
25+3=28
Partitioning method:
19 +.-20}
/NS 7 10+20=30
© 9+30=39
19+ 20 =239
Deines method:
Step1  Add the ones. Column method:

5 ones + 3 ones = 8 ones
tens ones

Wy gy

' 2 5
+ 3

Ol
8

Step2  Add the tens.
tens ones

: W iy iy iyl y 2 5
Wi + 3
2 8

25+3=28



Year 2
Subtraction

Number line method:

21122123 (2412526272829 |30

B AR IR A
28-3=25

Method 2 Subtract ones.

0000 9096
0 690 0 40P PXNB

Pictorial method:

2 tens 5 ones
Deines method: Column method:

Partitioning method:

Step1l  Subtract the ones.

8 ones - 3 ones = 5 ones Count back In tens from 36.

tens ones
2 8 31
papp— - 3 36-20=16
. ¥
v 5
Step2  Subtract the tens. tens ones Subtract tens.
2 8
- 3 N
. TS 36 - 20
. 2 S < 30-20=10

N
28-3=25 (6) @ 6+10=16

36-20=16



Year 2
Multiplication

Repeated addition

Pictorial to abstract:
3+3+3+3=12
’ * * * * * * * ’ 41.'hf'ﬂﬂ-5=12
3"& &'-r/ g‘m’ 3'1‘ eil gw ? y g'&w 3 # graups Gfs = 12
A A _AR_RAR_R R 1 R _Z 4x3=12
1234|567 |8]|9]10 -

111121314 |15(16|17 |18 (19|20

Grouping method:

(@ 4x5=
5x4= ‘n‘ ‘—. .—-&.
w ‘ w s 4 v w ‘ w w ‘ u
Uy Ny uw i
(b) 8x2=
. How many cupcakes are there altogether?
2x8= e
I B ) 1stick has 2 sausages.

1groupof 2
1x2=2

Abstract Method:

/_4
MU.“' !P I.?. // ; g,;o:is of 2

(@ 2x5=
3 groups of 2
3x2=6
Ix5=
(b) 4x5=



Year 2
Division

Make a family of Solving Problems
multiplication and division facts: Ruby has 15 marshmaliows.
Look at the picture She packs 5 marshmallows into each bag.
Make c family of multiplication and division facts How many bOgS does Ruby need?

Method1l Use gy tostand for

Use i for each bag

2.10- 20— — 20 . 2 - 10
S A )
Solving Problems: Solving Problems:
Ruby has 15 marshmallows. Ruby has 15 marshmallows.
She packs 5 marshmallows into each bag. She packs 5 marshmallows into each bag
How many bags does Ruby need? How many bags does Ruby need?

Method2  Drawa picture. Method 3 Use a division equation.

15 .5 -3

Ruby needs 3" bags.



Year 3




Year 3
Place value

Counting in tens to 100:

We can count on....

iR — -
i - ’ » - _ = H

P e v o o
i i N A T o
e s = |

- § T

[ l_T_1_1 i =
[ 1| 1 [

T H
- .
g oy oy

T T -
1. f 1. 1.
We can count back....

We can represent two-digit
numbers in these ways:

L

...... -
i,
&0 5

Numbers to 1000

=
100
one hundred 1less l | 1more
What Is the value of sach digit in 6307 - -
200 e
two hundred / I \
500 X0 V]
300 Number patterns
three hundred 550« B hundrods « B sone o B ones 630 (in1,2,5,10, 3,4 and 8)
0 « [N - N0+ I /|
00 20 10
The value of the digit 5 Is 500 -
The value of the dight 3 s 30 (30 ’ n

Counting in tens and ones:

50 and 2 Wiy can count in

moke 52. . nd ones.
Z 07 :
S | borereet i
.: ”““’“‘."‘"”""‘“’m )

S0 m 52 85 8 55 08 W B0

n P Syt Sk 1007

We can make numbers using
different number bonds:

nnnnnn

Fil in the missing numbers

’ -

T

10 lems (. 0 more
- (312) 2

The value of the digit O s O .

J
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Year 3 E
[ ] [ ] A
A d d l t ' o n Recapping methods Addln%::::;;:ns and

taught in Year 1 and 2

/ vew e~ cone
Adding numbers to 1000 ‘ n
S 4 ?P?f?f?f?f Thor il

6 blue chairs red chars

MHow many chairs are there oltogether 7 340217

There were 217 books in the bookoose

We can write a family of addition and subtraction facts

6+12+=18 18-12%6 A
12+6+=18 18-6#12

I?ll 212]213]21‘4 ?lb]?lb 2!7]2!8]2191220'

o%
200 + 400 « 600
p——— d‘/uomzm"‘
AR I 1Y FAL 1) m Fal e

Addiﬁon - no_renaming

: -:'7/ I

LR 8 7

W

432+ 521 = P83

Beginning practically with dienes before moving
onto column addition
Mumber bond method is taught alongside both
methods



Year 3

Addition - with renaming

.. dal i - . Gl 3 -
[TV - IR o |
il i = - il A -
Expected to solvea @ oo I o miae i« [
larger number of 188 : 3 4
abstract calculatons R 10
"'-l---.- uil-:- <13 s Secure understanding of place
18 e 51 il + 3 value to 1000
i -
LI
i i 1
&=




Year 3
Subtraction

Subtracting numbers
within 1000
Method 1 Count bock from 58

lSllb?‘SSlSk 55 56]57158|

0 81 B2 8 Sk 65 80 &7 M
Methad 2 " e
&= 2 FAUN
% Qo)(")' LUEE R 2
504054 6
Som had 54 cooties laht '

Recapping methods taught in Year 1 and 2

Year 3
Subtraction - no regrouping

11 11114
\\ \‘\\\
4 WA

SRR

e Vvws s T
-
-

W\
\
\\\\\\\
.
\ 3
—— < 2 ;" - q f

- N —

Beginning practically with dienes before moving onto
column subtraction
Number bond method is taught alongside both methods
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Year 3
Subtraction - with regrouping

Sl Ragree 1 en e 10 o
Wbtrect the oows
1 vws -~ Boman » K v

Stap 2 Subiroct the tems
2tama = 2tens » O e
e —aa |
/ :v e ' v W
mey 2 8 »
e — / L -
o | '

Sep 3 Subdract the hunoveds

K ' Beginning practically with dienes
" before moving onto column
s ! subtraction

L

| ' Number bond method is taught
S S —— alongside both methods

olv ¥ -
vl w9

DinvGg =
B B 2




Concrete

Abstract Pictorial

CUFTOp

Year 3
Bar Model methods

-~ Applying addition and subtraction skills to
VESSpE 1 hoee 3 poncils word problems with bar models to assist

T

Children will be taught that the numbers

they are working with are too large to
create practically so a bar model
represents these numbers instead
w ' Subtract 2% from 400
Uca 19 how W s of perwc i ﬁ()()

SR 270 * > W =

numberof ___ s | 3 o _ tumber of

B
o
o

~
-~
~

red pencis ) < Wue percils Kol
/ Y w00~ 270+ B 300-200+ o
_ A
. : 10070
> W0l nenber
¥ of pencils Hannah hod 130 worts left
G435 or 3o
There are 8§ pencils altogether oach number. | ‘ m" w mou
Applying addition and subtraction skills to
word problems with bar models to assist
f\"-. Comparing two
values
] /
Lulu has 205 beads
How many more legs does o spider have than an ant? Holty has 40 more beads than Lulu
A spider hos 8 legs How many beads does Molly have? ' ‘
An ant has 6 egs - Who has mare

beads?
W

m mmem =
s, Y ——
b | ‘

] ,, A,
e,

unt

— e e - Should we 0dd
o subtract?
" Hally has - beads

Wwaier

ot

o«
>
-
- 4

862

A spider has 2 more gs thos an ot
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Year 3
Multiplication

3,4 and 8 times tables

: La e and repeated
wTp Equalgroups s e dition Une || ke o of.

. ERLE L‘_ R (o )

2groups of 3

*).y_()-y i
.. 2+346 ttt beinid

.( 4 303ey CTT L1 11 L JEST
. . Tewwwwww v BN
yewwwwew w0l

Count in threes Number lines and hundred squares PR Rw oon ool
Arrays LA A 4 4 4 ] 0 JBEEEEEEEEEE

SERRRRRE ! T
Tewwwwww o0 BN

- IO 9 15 a 1 )~ )7 so ryyywywwww oou vl

B e e Ve s PRPRRRRwR oon ol

f } + { * t } + * * | "1 132 324443 B Eun |

0 ) 6 P 12 B 1B N B 7 M

e w | - L]
“ | i-| « | 1. Using place value 2 2 3
Ml aly 3 e by : - : ; 3. Bridged column multiplication
ikl
: + 8 0
1 | ] L L] Fi
Pl ihly 3 tmns by & - _: : ﬂ Yorea =8 = 38 anas
=d= 80 . [ b onas = 3 imra ¢ & onas
Ths s e LN e TN TN O T S T LTS &
4. Short multiplication
2, Mumber bond methad
Simy J h i o
-.I.l " 5 :
1l:| i & & 2 twne e B= 18 tans
T 18 wns + I lwns = 10 lena

l 104 I-l 3-8 1bk

T jproschact of 23 anad 8 (s 184



Year 3
Division

a2 e o gouwm o' &

¢eeeee
geeecee

124403

1 pioter ore needed

Grouping

¢bddbdd

'Groups of vs 'equal groups'

““o ‘00‘0 “‘o ‘°‘o “‘o
$% aNye 6% &%
PO | FARR BT
LEL RN 4 Arh=20

W et v o Sy o s e ) R e e

Family of commutative and inverse calculations

1, Number bond method

To fend tha nuembar of swe ts sGch persee e

w210

el Didde B bam by 2
|

W 7 Dvwile B orme iy 2

Sl 3 AN e resiiy

W20 N
ot porson gate 3 seaets

3. Move onto problem solving invelving these methods and bar models

Anaie G 0y o

S el A
* T

QQO

L

]

oy w

CUFTOy

MHow mory o s+ hae!
-

o™,

-~

Mttt | LAL AR
Mathme | LR
- 1L

-

IONN Py

Tovt [ wte 80 bom B4
Thom 1 ot 38 foum
P eminiioy 26

® N

LR R

E
o

Bow s 2o

19en « 2 sees « [12]

L L B+

Word problems with bar models

2, Long division methed
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Year 3
Fractions

oYY O
Mrary sc¥°

Tenths Finding equivalent and simplifying

mmmmmmmms 0 A fractions

k
r

. v
sl 1345678359,
010 10 10 10 10 M O 0 |
] .-'
. ® ®
'\'\. --J

g

Adding fractions
. &
e Hcked 4 ard g
5 8
Finding fractions of amounts and sharing
§ § — more than one

“I,"h“”lrlh ;uH!-. | ] ] l |

B

Move onto prablem solving involving these methods and bar models



Year 4




Year 4
Place Value

CUFTOy

wiondnee D : :
o EEEU
\ - J e~
Q 10 10 | £ 04 ’
10
Recapping methods
taught in Year 3, as
well as applying it to
00 08 measure problems
10 10 straight away
A (e.g., money)
1910 |

Mumbers to 10,000

eoeee 9000
' . . . nine Ehousard
0 i il i
g 10 000
‘ ' . ' ' fwn Phausord
b0 s usanids
16 byt il s = 110 DO

Lise 0 place-value chart
d thousands + 3 hundrads * & tens = & onas

1 Fremageds = § hundrsds < & lene ¢ 5 ore

OSO 00D vwww 0&000

I thouands + ) hundreds - & lens i ores

[zooo E88 [+o0 s
s ®

Mumber patterns
(iné,7,9,100, 25 and 1000's)

o I8 50 TS 100 175 150 176 2OO0 226 150 278 300

2345 » 2000 « 300 » &0« §
2346 in o &-digit
%08 LTy f'\
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—_— S ye
= S 5

SO
o 0
W w2 IAS G Peen Sousond 1 e hana ed and 1o ty-Tive



Year 4
Place Value

Round 4218 to the nearest 10 Namey

4  S— } + + e * . +

AZI0 AT ATIZ AXIY W A1 QM8 AT A2 4B A0

: : . Rounding to the nearest
w4218 to the rearest 1X lo¢ 100 and 1000

LA L)

4 - . +

400 250 4300

Bouret 2078 0 the reorest 1000
Londen Case o

T A S e T e e I e U S

0 1000 2000 1000

(s e
- g Rounding to

- - g estimate money
‘ and distance

CUFTOy

0 James Purs con st A0 W04
N 0

b "

-

+ +
80 000 8 000 0 000

A AOA » cioser W 50 000 s 1 80 000D

Rounding to the nearest
100, 1000, 10 000 and 100,000

»
[ & ] -~ ‘N
"o e L _ R B
. s » * . A .
108 000 00 000 300 000 00 000 00 000

o 200 300 A0 oo
. et Than. snret Pinibsw ™, mwrat Thae s eeet

win

37 0 A’ 380 1700

10 & chaser 0 17 400 s 37 X0D



CUFTOp

Year 4
Addition

Find the sum of 2034 and 9.
Children are expected to pl ~
Ye a r 4 be secure in methods s 2034 +10 = 2044
taught in Year 3 LS 1less
2034 + 9 = 2043
—_—
Why is the sum 1 less?
Let's estimate. Learning mental strategies to add
§ 7 00 Find the sum of 98 and 4142 by adding mentally
— =
98 + 4142 =
6 9 0 O ey

make 100

98 + 4142 =100 + 4140

Children are expected to = 4240

estimate answers to
check accuracy

Year 4
Addition - No renaming
e T

of 2314 and A0

- ® Vmm ‘"’

= ¥ noved £2314 6 a
. o |

' saved £4240 more than _ﬂ soved | ’ |

-
’ 2 1 1 &
How much did save? r 6 2 M0

Find the sum of 2314 and 4240

—

-y —
Step 3 Add the hundreds
@@ @@ 10 10 3 hundreds + 2 hundreds = 6 hundreds

10 10 « Stap A Add the thousands
2 Mousands + 4 thousands » 6 thousand
| - - - -

231A ¢ 4240 » 6554

" Sep ) Add the ores
S ones D ones » & o

" Slep 2 Add the lers
Ltors + & ters » 6 tarn

°€




Year 4

Subtraction - no

regrouping

Subtracting numbers

within 10,000

Find the diferenc e between 358 ond 108

Doy ( »e ]

oo [N .
58 - 120« D When we subtract numbers,

we got the difference

Use Dase ten blocks

e ‘ ST | T

e |

btroct * 1 senen

126 ‘ >

The difference between 358 ond 128 » 230

Year 4

i

—-r

S
o
Mrary sc¥°

.
.

sa37 - 200 - [

SO PP v OO
wy e “ ” oo
00

Place value o

counters c

) - . .
SX QOO v OF
wbtroc! x “ ” 88
208 88

AB

Subtraction - with regrouping

200
.
e
Aftar Ruby spent £3169. how much was left? ‘ ;‘;:: 169 _’omwm
Thww et
880’:: ot e QQ‘G 0¥ @N
= -4+ . adbest X #He yo Children are
yme ‘)( M @ e encouraged to use
! |99 ' x el the inverse
, . ¥ calculation to check
SOPD 10w °°| their answers
=1 we@®0 ... "0 2111
° i °‘| — 'n' " S thouanr 7 ndeeh o 10 onver t3 1609 -
0 1w 0‘ | RSP 1 S LT U e s 2 s 0
Q°° D s 1 St 1 e 1 ow '




Year 4

Bar Model method

CUFTOp

A bakar made 7750 chocodate cookes and 1638 wonilla c ookles

He sold J194 cookies altoge ther
How many coobes dd ha howe left?

Understand the probles
Whe! ] % h 4 baher
A - |

What? i. 9 coobies |

A

Maba o plan

Imo ALAY ]

-
e .4
[ 3
|

On Saturday. 3018 people attended o funfair -y :"
B850 more people attended the funfair on y ;
Saturday than attended it on Sunday

Altogether, how many people attended the

funfair over the two days?

Understand the problem
Y '

Who? ) €Y @ <
people

What? funfair

oy

Complex multi-step
word problems

-
Find the total number
ol Crohas e mode
-
Then subtract the
mdber of coobies wold
-
‘.

2750 « 1638 = 4 388

Sundoy ¢ 2 1 0 8 '
H ] B O BX
L \

The baker baked AJES cookies Ski" of Checking
4388 - 3005 1108
Chach
Me had 1193 cookies left
COlUﬂ'\ﬂ addition and Cookles sold 1195
subtraction TR =
1780
- L
1 6 3 Cookies boked 88
A3
oy
3 1 9 65
P w
c 3 + 1 1 90 3
Sk Re

| Part-part-whole bar model

Carry out the plan
5018

Soturday [

50
— |
) Yo ra

OB - A4S0 « 2168 ®

2168 people attended the hnfair on Sunday

Soturday 3 0 1 »

JO18 « 2168 = 5186

Comparatative bar model




Year 4 (]
Multiplication

By the end of Year 4, children are
expected to know ALL of their times tables

Apr
2group of 6
2«0s12
LI L
3 omcm- oh n

0 6 u n

. "E 00

n
8

! !
!

}
%

Rl
) OO ee e
00000V O

lily' — J+30+«3 Jein]

J*Ux30+}

&

g+ 52
&+ 8
g+
8

R )

seeeeee . .
eeeeeee pinn

IeTulher Wehet

| o e o poil? [ BN B BN BN BN B
geeteee TEEE R RS
Recap: bridged and short multiplication Whatls o grodust ol § end 207

. peso= N 2 10 10

2 3 2 ] Mtk 1 Mathad 2 =88

. 5 K 5 ‘!:; :::::::-??Flu- 288
1 8 1 3 8 » e 988

+ 1 2 0 % 0 20e853110 : : :

1 3 8 s Do

+« 50 =27 lans 0 10 10

New: multiplying 3 numbers - A A

—_— I.E"EEID'E=50 Which mathad s basl? AL

Recap multiplying by a multiple of 10

1111
(TTT1T1]

HEESE
HEEEE

Tefin il 2B fi=10=0=860




CUIFTOpn

Year 4
Multiplication

s N
7, Sl O
.7/( RY SC\\

4 7 3
N 2
6
1 4 0
+ 8 0 O multiplying by ultiples of 100
9 & 6 =300«
. Mathod 1 Mathod 2 Method 3
' Recap: 00 Felei 7% 300 =7 % 35100
i 400 T} hamdrads = 2] handreds T8 100
L3 Bridged and short 368 g e e
multiplication 300 = Pl i
' o 21 hundreds = 2100 " 2100
4 . : + 100 ﬁ
- 2 3100
9 {

Which method s bast?




Year 4
Division

36 + 9=7

‘equal groups’ VS ‘groups of’

Placing into 9 equal groups Placing in groups of 9

e o0 ss ®000eceee

o0 00 00 000000000

99 99 9% eevovvvee

e 00 0 000000000
364054 364+9=4

There are 4 groups
Each group has & strawberries

oo

CUIFTOpn

Thare were 11 balloons

? .0 0’000

‘ o~
-

—_—

11 + 2 # 5 remainder 1

The quotient is 5 and the remainder is 1
Each friend got 5 balloons
Thare was | balloon left over

Children are introduced to the
concept of remainders

0000 B
4 4
Koot Y Divide 400, 1y
400 8 (‘OOO 8)
40 + 4 = ! 100 2
10 10 10 10
Method 2 4 hllnd"d." ‘m#‘
40+ 4 =10 1 1 0 2
& ) 4 0 8 4o ) 4 0 B8 i 4 0 8
- 4 - h - o

400 +4 =B : .
ocfiocf0cfi0) —0

8 8
) - 8

408 + 4 » 102
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Year 4
Division

e
Ny, o O
7ARy sC¥

Once confident with the partitioning and long division methods,
remainders are introduced using these methods

Mathod 1 Mathod 2
TS
B tana + 6
/% Divide 60. Divide /\ ! 2
8 T B e/ 7 8 64 7 b 1lonmsB
NG N g T
80 15 0 /\ T — — —
/\ 712 18 1 F 1 .-'-' 1 2
12 . k'.i' -\.'.:‘:Ill' . ramalnder

75 + 6 = 12 remainder 3
quotient

It is not possible 1o put 75 childran into 6 egual groups

Move onte problem solving involving these methods and bar models



Year 4
Fractions

Hundredths

——

1 ] | . . “ ’ n U K u L F)

s I8 s

CUFTOp

100 100 100 100 100 100 100 00 100 100 100 10 100 10 10 10 M‘xed and improper frac*‘ons
SED
Equivalent and
4 simplified fractions ‘ -
lj .3 A There are 2 whole cokes and 5 sisths of a coke
8 2 g o
- 8 umaller parts become 2¢ : : 2; 2% 1oa mibed number:
o 2 larger parts. o
S ’ “"';"'"'“"""‘ - Also: adding and subtracting fractions then
- e ,i..\ finding the simplified form of the answer
-

% | -

Mave onto problem solving involving these methods and bar models

Year 4
[_)ecimals

Lal
-~ Q0uaa
O |aa (2 =
o o l | ’|' e
L= l.'
qﬁ] ~
2 s |
PR R We reod 2.0 us twe
2+00 wnd thres tenthe
.23
The 897 7 s for 2 onen
The St 3 und hir 3 lenite tenths

Other areas covered by decimals:
* Comparing and ordering
* Rounding
* Number patterns
* Dividing whole numbers

1+0+0)
FARS BB | '
1wt 2.3 wets
o s

10 [ome
10 2 {

»»»»»

/\

w <100« N

L V0001
44100+ 00
ML 100-0 W

‘ -I.c

Ihe gt 3 standy for 3

The 0”1 ronds for !

Tha dpr A wdunds lur :
100

hundredths

« 100 [Sans

|_’. 1o |



YEAR 4 - Multiplication tables check { |

* From the 2019/20 academic year onwards , schools in
England will be required to administer an online multiplication
tables check (MTC) to year 4 children.

e The national curriculum specifies that children should be
taught to recall the multiplication tables up to and including 12
x 12 by the end of year 4.

* The purpose of the MTC is to determine whether pupils can
recall their times tables fluently, which is essential for future
success in mathematics. It will help schools to identify pupils
who have not yet mastered their times tables, so that
additional support can be provided

Here at Clifton, we use Times Table Rockstars to best support
the children in the lead up to this. The Sound Check area
mirrors the layout in which the MTC will have.

‘Sound check is great
practise for the
multiplication tables
check.

TursRBly 23"
ROGsTARS

00000000
000
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Year 5
Place Value

Round 4218 to the nearest 10

ettt

A0 ATUE ATIZ AN N0 ADIS ADMS AZIT AZIR B A0

Rounding to the nearest

Rownd 4218 10 the rearest 100

10, 100 and 1000
LR
{ . + }
4200 A0 4300

Bournl 2078 o the reerest 1000

Cur.
B L R e S &

0m 1000 2000 1000

. B

e ——
e b Bl s Paniing B M 4 e ¥ S e 1) s St 1R
fmoe $o i 1@ @ veia *o

Rounding to
estimate money
and distance

Numbers to 1,000,000

CUFTOy

B s e cun et W 408

52 v0n
0 000 8 00 0 00
A2 404 i choser B 30 000 han te 80 000
Rounding to the nearest
100, 1000, 10 000 and 100,000
EX -~ ‘N
"e e L R ER B
- 4 . . 4y A .
108 oo 00 000 00 000 0 oo 0 oo
100 00 W00 «00 M0
Mons wrnt o sl hens bt Pany et L PL
an
5 300 7 380 17400

52 100 s chaser w0 57 400 e % 17 300

. conts £50 000 more than '
.uuh £500 000 less than -

Find the price of sach object

.; ;, .; .;.. .’. 26 @b e "::- ' 1 \ Comparing numbers
8388 & -
4 o= )
Comparing and ordering 2818 000 :
i MR Bt Sleng rundere Mathad | M s it -
le][2] [2)fe)le] 1 s00 opeet _—
L GEE] we ==
0101010 OREL
Mathaa ) e AR
-m. a ’“.h O et PR Pt B v N O el AW Oy ‘
o : ST T W

23 665 « 23 €90 « 1R 300



Year 5
Addition

02y WM 03

K ; 8 Th =Y

Adding by counting on
31 0 1% O s 0%

o O

*0000 +0000 +«PVO00 +0000 +30000
S e Y P

039 1%

Year 5

CUFTOy

Rounding fo add by estimate
37 000
+12 000

Adding key facts to simplify
120 000
20+220« M .120 000

Addition - with renaming

16000 + 000 - [NENE
Lo oCeC
P

LR
~ O

000

Place value counters to visually
000

support column addition

000
000

Wl o

000

000
000

[P e

wivo
-

000
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Year 5
Subtraction

Subtracting by counting back

SeC00 SSC00 SSC00
SOC00 SSC00 SSC00
S0 O 60 0 TSSO ©
e < XSe Xee
T 0 s O s O

446203 146 203 246 203

46203 446
546 203 446 203. 346 203 246 203 -

Year 5 i
Subtraction - with regrouping

— -_— —

Place value counters to visually 0125 - 7o ebe - N

support column subtraction 40 183 Regrouping in

'S 484 each place value
cﬂ' - = oo ‘ column
. } o
1) notenaugh ) 10 & o000 ¥'a —
e . — s s {’\ e R
oo - make £ hardreda
- - 9 000 ¢
N - 54 000 20 X213
! * TE B & ,,1-'.1‘_ H‘:hl.huirﬂ
sSO® - b
s Raname B0 000, 1
2508 . P
90 000 Ff g S8 ada 13 anes.
EG 3: Ium:: :;mn : Z & zz: —
-u L




Year 5

Multiplication

CUFTOy

Finding fcators

L2 9andiBare
foctors of 18.

3
et

.}s 9..".‘.3'

Square and cube numbers

. 2.’.5.3.!.1‘

27 s & radha

Finding multiples ‘
""" " Rttt eRteeae et oo @
1 {2]3]als -1 é .
,,,,,, 7|69 (10|11 FEE 18
""" 10en2 1310 {18 |16 | 2 a8 ‘*’*‘**‘*
----- JEIETEIEY T TTeTT T
aase| seeen \ , ,
9
Prime numbers Common factors
_ut_n __L“__ Fird the common factors of A8 and 04
L] land & Sand Tare Ma(l)s i LU Y Y
7 Jiend? P (D) ueDen
) l.?_vwlild.' | Mis 308 Bania) o8
L L L T T If @) 12 O
0 |2.A-‘>ﬂlu-'9“?‘ NAt prome Aumtsss A= 6+08)
: l.?:f""f{. The common factors of ASand B4 are L 2. 4. Bond 30
12=10 12%100 121000
10 10 o100 ocfuce
10 10 (ocfi00 ocfuoce
10 10 ioofi00) wocliced
10 10 00100 ocluoce
10 10 00100 wcefiosd
10 10 (100100 S
12510 = 1251 ten | 125100 = 12 %1 hundred | 1251000 = 12%1 thousand
* 12 tons = 12 hundreds = 12 thousands
120 1200 12 000
'.. “ .V.
- ~ A
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Year 5
Multiplication

= il

2718 27

A "
% 4 ] & W ' " & o &
2 72 872 10872
3 2
4 0
2800
+8000 cap: o J
Bridged and short multiplication but with larger numbers
10872

Place value counters are initially used alongside the column
methed to support pictorially

2718 x4 =10 872

1
4
28
x 26 Multiplying 2 and 3 digit numbers by 2-digit numbers

168 —>28x6
+56 =—>28x20

4 4 1 1
726 28 28 28 28

X26 —3 X26 —y *¥206 —3p 2260

8 168 168 168
6 56



Year 5
Division

How many ‘ can we get from 4792 @ 7
How many <@ can we get from 4792 @ 7
How many # can we get from 4792 @ ?

o

Dividing by 100

Maw mary <@ can we get from A7927

o

> containg 100 phecus W00 W0 W A

= MHow many \'.'

. 1004 in 47007
. Here's the
remoinder

AT00 + 100 » 47
A7 hundeads + § hundred = 47 - There are 47 groups

m/ of 300 in 4700

Dividing with 100f100100 8T

place value

comers. | 50+3 | @O O
QOO w

Dividing a
220mi+ 8« [N thousands
number with

long division 11

8 ) 2528

;}ﬁ{ - 2 400

W00 128 1 : :

/\ v

B0 AB ‘B

o

CUFTOy

M nvm..nr we ot Bom A I D‘Viding by lom I
.‘ lodim 1000 pheces "'w
ﬂ M.ﬂ A0 'lJ. -
K00 in AO00? .
% A
Nuuuch‘l W00 m
OO0« K00 = 4
A Weomantnivids o 1 i « 4
P Gamiss
" 4000,
M\
Dividing by 10 |
How masy # can we get from 62997 .
-
 contolng 10 pleces - ‘"o :'o : q
How %
100 n 7907 i
Y Heres e
e 1
4790+ 10 = 470 There are A7 groups
A0 tene o Ltan s AN of 10 In N190.
fi e
Dividing a
hundreds
Aumber with
930 3 1 0 | longdivision
/ \ 3 9 3 0
900 10 - 9 0 0 — 30
3 0
l l - 30 — 1
300 10 0
2 7
s J1o8 =4 /)1 0%
| Short division |
1 7

3 Js 1 =3 Jsh



Year 5 @
Fr‘aCTions Sharing objects to write as 54+3= \1 2.

improper and mixed numbers

Improper fractions, mixed (
numbers and simplifying

J applet shored equolly The remaining 2 apples are

among 3 friends shared sgually amang 3 fries
5+341 2+ 30 4
b
Adding fraction pairs before adding Making denominators the same and
fractions with different denominators simplifying the answers

“ : We nead 10 make hoth
1 sinth and 4 sixths | :— 2 tho 3w Yoo’ ofrastons
) - balore miding
. -~
L and ; make 2 '\ ) . , b g a8 ' i BN i ¢ 1 third s ot

C - g |
T H
Year 5
Decimals

)
=)

1 wnth + 3 mintha
& ninthe

€ -
Q> 0 -

Frd Ve m rd Pu e e

W0t + 1 e~ B 0 sermit < 1 et =
4 01 01 01 01 04 01 08

7 . LU e
"
. I P
/ -~ Other areas covered by decimals: D PR
i J—— * Comparing and ordering Jrisne * ﬁ
P * Money
- * Weight i
* Rounding OO s » w1y
| thousandths ¢ Perimerer e iuu 0]
o lnm ] ——
[ w— ] ee—. ; e R—
Rleaet . ~ s = Adding and
; ® , , . et bbb subtracting
| wee® ' o | w0 | w—— 0 19086 ‘. decimals
'f"'.o....'." /.- . " '.'l:- 2 - .-- ' = ’ A
: A | | Representing in e o

N : —
b ‘ fractions and decimals a emnnn T o
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Year 6 .

Year 6 teachers use the White Rose Maths scheme of work in order to
best suit the children in preparation for their SATs.

Year 6 Maths lessons are built using the assessment of weekly arithmetic
tests in order to provide the children with follow up lessons tailored to
their needs whilst ensuring all objectives taken from the National
Curriculum are being met.

Year 6 pupils use the printed White Rose Maths booklets, which fully
cover the Year 6 National Curriculum and the ‘Racing to Progress’
documentation following the Coronavirus pandemic.

The Concrete-Pictorial-Abstract (CPA) approach ties into White Rose
Maths mastery and deep learning. Children are given the chance to
understand and explain what they’ve learned by ‘doing’ first of all, using
concrete objects.

Then they’ll move on to using pictorial representations such as images,
graphs or diagrams to solve problems. And finally, once they have a good
understanding of the topic, they should be able to take an abstract
approach and solve mathematical problems using abstract concepts and
symbols.

All children are accessing fluency, reasoning and problem solving
questions through White Rose Maths, leading to mastery.

Aim: shaping assured, happy and resilient mathematicians who relish the
challenge of maths. They become independent, reflective thinkers, whose
skills not only liberate them in maths but also support them across the
curriculum.,



Scheme of work — Long term plan — Year 6

Spring Autumn

Summer

Week1 Week2 Week3 Week4 Week5 Week6 Week7 Week8 Week9 Week10 Week1l Week12
.0
ol =
Number: Place Number: Addition, Subtraction, . -
L . Number: Fractions £oY
Value Multiplication and Division 6 & »
®oo
o
§ ¥ | Measurement: "
Number: Number: Number: m m 2| Perimeter, . A
: L 9 Number: Ratio |
Decimals Percentages Algebra |2 £ D Area and @
o
0 0 Volume 2
2
Consolidation

Geometry: Properties of

Shape

or SATs
preparation

Consolidation, investigations and preparations for KS3




Small Steps:
The objectives in each block are broken down into a
series of carefully planned small steps.

- Notes & Guidance

- Mathematical talk

- Varied fluency

- Reasoning and problem solving

Overview

Small Steps

- 1 and 12 ymes-table 3\ NC Objectlves
B Multiply 3 rumbers FRecall and use multiplication snd
- Factorpars divasion facts for mudtiplcation
e wio W12
= Efficent multipication
Use place value, known and derived
- Wreitten methods facts 10 muttply and dwae mentaly,
e Multiply 2-dgits by --dgt inchuding multiphying ty O and 1
dhacing by %, multiplying together
W Multiply S-chits by 1-degt thioe rumbers.
W= Dride 2-digits by 1-digt (1) Recogrese and use 1aCtor pairs and
commutanndty 0 renesl
" | W Drvide 2-digits by 1-dgt (2) calculatiors.
Muiply two digit and thoe cigt
Add & Subtract Fractions / uembers by »cne Gt e

using formel wrtren Layou

IR

Chideen terap e yoar & urceniturding snd add snd subtrec u”'“*“"‘ﬁd’t”f*m;'i

Motes and Guidance

fractuores wih, the sarme dencmiraion CCEC. . -
2 daZagd
They st b mechels 15 Sugpen rapratncing of sddieg ard | T I N
Subararteg Factend Uwawrwhomht#m
¥ 1 5.3
it :': i*3

a Hior s s b el 4 ealiulate - =2

; DENPERE | CEDERD |
Mathematical Talk @

ki sy el party dho el S0 aplt ey B oY

R S AR e Bt Pt (T
(S ias O el RO Y ) P B T P U“W“"'”":‘“Whtﬂm

Icr £ty 8 b rincheed el o o By s of the gl

wn? E c.wnugre

Divide 3-digits by 1-digit

Notes and Guidance Varied Fluency

g apply S previous rowiedge of dhvigion o n r’amnuMilM cabonlabaon B - & and represends. & U
e s 3 gt rurmia by o 1 gt runbas i RS, P . S -

Thecy wil bt st & wi ety OF ke el T et — e
aopeoaches w0 frd the o effcsend method g §§ a §§ {-a

Mathematical Talk Ui this. reethosd 8 solve:
T8t FaTa  Mhada

Wt i the 58rme and what's dierent when we e exﬁg :"“""ﬂ’"“ whesie el o bl hoe
ehfirg 3 ot ol by o hgd et el 3 e .
ign ot by & Gk gt Pmarrie T

[
Fitom 3 et me i chllaren Shom whit wt St et e
dang? .
¥ | cannok makor & grovg in & column, whal should | 87 : ij;?_:,s
i £30 wat Br LSS & rumiber 1o Falp ul dhede T . 43R

¥ o ko thy s caloulaton with place vl countens i
e e T ikt s terene?



=l Numbers to 10,000

mll Compare and order any number

sl Round any number

Autumn - Place value

Varied Fluency

Numbers to 100,000
. Match the diagram to the number.

=l Numbers to a million
v 0000
il OO0O0O0O () (-

Numbers to ten million

Round numbers to 10, 100 and 1,000

. Which diagram is the odd one out?

Negative numbers ... .
Qe - &)
LB
= > ©@O009
o e 00000
. Complete the table.
Add 10 Add 100 Add 1,000
2,506
7,999
6,070
Reasoning and Problem Solving
Dora has made five numbers, using the 44 213 Tommy says he can order the following He is incorrect
digits 1,2, 3 and 4 43123 numbers by only looking at the first three | because two of the
. 13,424 digits. numbers start with
IS};te has changed each number into a 31413 twelve thousand,
eter. 21,442 five hundred
Her numbers are [ 12516 ] [ 12832 ] therefore you need
: . to look at the tens

aabed to compare and
acdbc
dcaba 12,679 order.
cdadc
bdaab [ 12538 | [ 12794 |
Here are three clues to work out her
numbers: Is he correct?

*  The first number in her list is the
greatest number.

*  The digits in the fourth number total
12

*  The third number in the list is the
smallest number.

Explain your answer.



Autumn - Four operations

Add whole numbers with more than 4 digits
Subtract whole numbers with more than 4 digits
Inverse operations (addition and subtraction)
Multi-step addition and subtraction problems
Add and subtract integers

Multiply 4-digits by 1-digit

Multiply 2-digits (area model)

Multiply 2-digits by 2-digits

Multiply 3-digits by 2-digits

Multiply up to a 4-digit number by 2-digit number
Divide 4-digits by 1-digit

Divide with remainders

Short division

Division using factors

1)
2)
3)
4)

Long division
Long division

Long division

— e =, e

Long division
Factors
Common factors

Common multiples

Primes to 100

Squares and cubes

Order of operations

Mental calculations and estimation

Reason from known facts

Q0 0000 0000



Autumn - Four operations

Varied Fluency ® P Mathematical Talk
' Ron uses place value counters to calculate 4,356 + 2435

Th H T o Th H T O . .
000 000 | 000 Pﬁ W|ll you have to exchange? How do you know which columns
e 00 ||000 53 56 will be affected?
&le) 000 | OO0 ||®@

S E’ 9 +/ 2|4 3 5
, ) 71911 Does it matter that the two numbers don't have the same
Use Ron's method to calculate: 1 o
amount of digits?
3 2 4 6 1 4 8 2 7 6
+ 4.3 5 2 + 5 61 3

Which number goes on top in the calculation? Does it affect the
answer?

Reasoning and Problem Solving R

Amir is discovering numbers on a He moved the Work out the missing numbers. 54937 + 23,592
Gattegno chart. counter on the = 78,529
thousands row, he
He makes this number. moved it from
1 2 3 3 O 5 7 s ) 4,000 to 7,000 ? 4 ? 3 ?

100 200 300 400 500 Q 700 800 200 + 2 ? 5 ? 2

1000 2000 3000 5000 600D 7000 8000 2000

10000 20000 30000 40000 50000 O 70000 80000 80000 7 8 5 2 9

Amir moves one counter three spaces
on a horizontal line to create a new
number.

When he adds this to his original
number he gets 131,130

Which counter did he move?



Year 6

On the lead up to SATs, the children should be encouraged
to use formal written methods for all four of the

operations.

Addition and Subtraction

789 + 642 becomes

Multiplication

24 x 16 becomes
2

Wl kL N
Rk BplRRN
Bl OO0 &

Division

98 + 7 becomes

874 — 523 becomes 032 - 457 becomes 032 - 457 becomes
8 12 1 1 1
8 /9/ /z” 2 9 3
- 5 - 4 5 7 -
AX
3 5 1 4 7 5 4 7 5
124 x 26 becomes 124 x 26 becomes
1 2 1 2
1 2 4 1 2 4
x 2 6 x 2 6
2 4 8 0 7 4 4
7 4 4 2 4 8 0
3 2 2 4 32 2 4
1 1 1 1
432 + 5 becomes 496 + 11 becomes
8 6 r2 4 5 r1
3 5
5/ 4 3 2 1 114 9 &6




Autumn - Fractions

Equivalent fractions

Simplify fractions

Improper fractions to mixed numbers
Mixed numbers to improper fractions
Fractions on a number line

Compare and order (denominator)
Compare and order (numerator)

Add and subtract fractions (1)

Add and subtract fractions (2)

Add mixed numbers

Add fractions

Subtract mixed numbers

Subtract fractions

Mixed addition and subtraction
Multiply fractions by integers
Multiply fractions by fractions
Divide fractions by integers (1)
Divide fractions by integers (2)
Four rules with fractions
Fraction of an amount

Fraction of an amount - find the whole



Autumn - Fractions

Mathematical Talk Varied Fluency

Take two pieces of paper the same size.
Fold one piece into two equal pieces.

What equivalent fractions can we find by folding the paper? ~ Fold the other into eight equal pieces.
9 y g pap What equivalent fractions can you find?

How can we record these? 1 _ 1
Use the models to write equivalent fractions. 2 8
What is the same and what is different about the numerators II II ' II II '
and denominators in the equivalent fractions? | | | |
o L . . Eva uses the models and her multiplication and division skills to
How does multiplication and division help us find equivalent g equivalent fractions.
fractions? Where can we see this in our model? Use this method to
_ _ ﬂ find equivalent
7 = T7g fractions toZ 2and2
4 4 4
w where the

denominator is 16

Eva uses the same approach to find equivalent fractions for these
fractions. How will her method change?

2_0 e _0 s _ 0

12 3 12 4 12 2

Reasoning and Problem Solving R

Rosie says, 2o Lt £ Ron thinks you can only simplify even Ron is wrong. For
To find equivalent zre irfcorregt. 0 numbered fractions because you k.eep on | example % can be
fractions, whatever you hal\./llng the nume;e;tor ang denominator simplified to ,lamd
' do toorzgligir:tor, Rosie’,s rr[ethod until you get an o0 numoer. these are all édd
@ ﬁenominator. Sv?ﬁih\: ?v:rakyss Do you agree? numbers.

when multiplying Explain your answer.

or dividing both
the numerator or

denominator but
not when adding

Using her method, here are the
Here are some fraction cards. A=10

equivalent fractions Rosie has found for :
8 All of the fractions are equivalent. B=6

1_ 38 1_ 6 or subtracting the C=15
8 16 &8 10 same thing to 4 B 20
4 2 4 1 both. — S -
T A C 50

Are all Rosie’s fractions equivalent?
Does Rosie's method work? A+B=16
Explain your reasons. Calculate the value of C.



Autumn - Geometry, position and direction

The first quadrant Varied Fluency

Four quadrants Whitney plots three coordinates. ‘5.5
. Write down the coordinates of :
Translations points A, B and C. ° A
4
Reflections i
;

.CX
12345678810

SR st~ mw B o

Tommy is drawing a rectangle on a grid.
Plot the final vertex of the rectangle.
Write the coordinate of the final

vertex.

0 1234567 891%

Draw the vertices of the polygon with the coordinates (7, 1), (7, 4)
and (10, 1)

What type of polygon is the shape?

Mathematical Talk

Which axis do we look at first?

Does joining up the vertices already given help you to draw the
shape?

Can you draw a shape in the first quadrant and describe the
coordinates of the vertices to a friend?



Autumn - Geometry, position and direction

Reasoning and Problem Solving

Eva is drawing a trapezium.
She wants her final shape to look like this:

\ 7

Eva uses the coordinates (2, 4), (4, 5), (1,
6) and (5, 6).

Will she draw the shape that she wants
to?

If not, can you correct her coordinates?

Eva has plotted
the coordinate

(4, 5) incorrectly.
This should be
plotted at (4, 4) to
make the
trapezium that she
wanted to draw
(an isosceles
trapezium).

Mo has written the coordinates of points
A BandC.

A1) B(R27) C(30)

Mark Mo's work and correct his mistakes.

S

& m o@m N @ oW

w
L3

A
1

o x
1 2 3 4 5 6 7 8 9 10

Explain why Mo could not make the
same mistake for point A as he made for
points B and C.

A is correct.

B and C have been
plotted incorrectly
because Mo has
plotted the x and
y coordinates the
wrong way round.

Because the
coordinates for
point A are both
the same number
it does not matter
if Mo incorrectly
reads the y
coordinate as the
first and the x
coordinate as the
second.



Spring - Decimals

Decimals up to 2 decimal places
Understand thousandths

Three decimal places

Multiply by 10, 100 and 1,000
Divide by 10, 100 and 1,000
Multiply decimals by integers
Divide decimals by integers
Division to solve problems
Decimals as fractions

Fractions to decimals (1)

Fractions to decimals (2)

Varied Fluency R

. Which number is represented on the place value chart?

Ones Tenths Hundredths

There are ones, tenths

) O @e and ____ hundredths.
2

The numberis ____

0 4 1

Represent the numbers on a place value chart and complete the
stem sentences.

028 || oes || o007 || 126 |

. Make the numbers with place value counters and write down the
value of the underlined digit.

| 245 || 304 || 444 || 4334 |

. 0.76 = 0.7 + 0.06 = 7 tenths and 6 hundredths.
Fill in the missing numbers.

083 = + 0.03 = and 3 hundredths.
083=07+ = 7 tenths and

_ How many other ways can you partition 0.837

Mathematical Talk

How many ones/tenths/hundredths are in the number?
How do we write this as a decimal? Why?

What is the value of the ____in the number ?

When do we need to use zero as a place holder?

How can we partition decimal numbers in different ways?



Spring - Decimals

Reasoning and Problem Solving

Dexter says there is only one way to
partition 0.62

Prove Dexter is incorrect by finding at

least three different ways of partitioning
062

062=012+05

062=04+022

062=03+032

062=042+02

062=01+052

062=003+ 059

etc.

Match each description to the correct Teddy - 40.46
number. Amir - 46.2
Rosie - 46.02
My number has the same @ Eva - 264
amount of tens and tenths. °

Teddy

ﬁe..@‘ My number has one
decimal place.

Amir

My number has two
hundredths.

Rosie

/A
\\.@ My number has six tenths.

Eva

| 462 || 264 | | 4602 || 4046 |




Spring — Percentages

Understand percentages
Fractions to percentages
Equivalent FDP

Order FDP

Percentage of an amount (1)
Percentage of an amount (2)

Percentages - missing values

Varied Fluency

I Complete the sentence stem for each diagram.

There are ___ parts per hundred shaded. Thisis ___%

I Complete the table.

Pictorial Parts per hundred Percentage

There are 51 parts
per hundred.

75%

I Complete the bar models.

100% 100% 100%

0 (T

25%

G LT EELL
e —

Mathematical Talk

How many parts is the square split in to?

How many parts per hundred are shaded/not shaded?

Can we represent this percentage differently?

Look at the bar model, how many parts is it split into?

If the bar is worth 100%, what is each part worth?



Spring — Percentages

Reasoning and Problem Solving

Oh no! Dexter has spilt ink on his Some possible
hundred square. answers:

It could be 25%

It must be less
than 70%

It can’t be 100%

Complete the sentence stems to
describe what percentage is shaded.

It could be...
It must be...

It can't be...

Mo, Annie and Tommy all did a test with
100 questions. Tommy got 6 fewer
questions correct than Mo.

Name Score Percentage
Mo 56 out of 100
Annie 65%
Tommy
Complete the table.

How many more marks did each child
need to score 100%7?

Dora and Amir each have 100 sweets.
Dora eats 65% of hers. Amir has 35
sweets left.

Who has more sweets left?

56%
65 out of 100
50 out of 100
50%

Mo needs 44
Annie needs 35
Tommy needs 50

Neither. They both
have an equal
number of sweets
remaining.



Spring — Algebra

Find a rule - one step Varied Fluency

Find a rule - two step I Here is a function machine.

Forming expressions Input Output

. *  What is the output if the input is 27
Substitution *  What is the output if the input is 7.2?
la *  What is the input if the output was 20?
Formulae *  Whatis the input if the output was 227

Formi ng equations I Complete the table for the function machine.

. . Input Output
Solve simple one-step equations

+5
Input 55810 ]|-3|—-8

Solve two-step equations

Output 9 [169] O
Find pE‘IiI’S of values } Find the missing function.
>
Enumerate possibilities 10— S
24 — — 12
7 — — 35
~ -

Mathematical Talk

What do you think “one-step function” means?

What examples of functions do you know?

Do some functions have more than one name?

What do you think input and output mean?

What is the output if ....?

What is the input if ...?

How many sets of inputs and outputs do you need to be able
to work out the function? Explain how you know.



Spring — Algebra

Reasoning and Problem Solving

Eva has a one-step function machine.
She puts in the number 6 and the
number 18 comes out.

6 —— — 18

What could the function be?
How many different answers can you
find?

Amir puts some numbers into a function
machine.

2 8
33— 7
6 — 4

What is the output from the function
when the input is 16?

The function could
be +12 x 3

The function is
subtract from 10
so the output is
—6

Dora puts a number into the function Dora's input is 16
machine.

Her output is 8
Input ln‘ QOutput

Dora's number is:

- A factor of 32

- A multiple of 8

- A square number

What is Dora's input?
What is her output?

Can you create your own clues for the
numbers you put into a function machine
for a partner to solve?



Spring — Converting units

Metric measures .
Varied Fluency
Convert metric measures

. Choose the unit of measure that would be the most appropriate to

Calculate with metric measures measure the items.
Miles and kilometres [ cm kg km g tonnes ml mm litres ]
Imperial measures *  The weight of an elephant

* The volume of water in a bath
* Thelength of an ant

* The length of a football pitch
* The weight of an apple

. Estimate how much juice the glass holds:

@ [ 250 ml 2litres 0.5 litres %kg ]

. Estimate the height of the door frame:
[20mm 20cm 20m 2km 2m 02 km] II

Mathematical Talk

Which units measure length? Mass? Capacity?

When would you use km instead of m? When would you use
mm instead of cm?

Which is the most appropriate unit to use to measure the
object? Explain your answer.

Why do you think is not an appropriate estimate?




Reasoning and Problem Solving

Teddy thinks his chew bar is 13.2 cm Teddy is wrong Here is a train timetable showing the The first train from
7, long. because he has times of trains travelling from Halifax to Halifax, which will
.._m not lined up the Leeds. now arrive in
Do you agree? Explain why. end of his chew
= ’ m_ i uﬂ bar with zero. Halifax Leeds Leeds at 08:54.
e]0] It is actually 8.8
S cm long. 07:33 08:09

e

S ]

Q ! _ 0749 08:37

W Door = 2 m (200

o Ron’s dog is about = of the height of the i 07:52 08:51
O  door 4 Dog = 50 cm

._ : _ . Ron =150 cm An announcement states all trains will

I Ron is three times the height of his dog. 3

oo Estimate the height of Ron and his dog. arrive 7 of an hour late.

c Which train will arrive in Leeds closest to
- 09:07?

Q.
()




Area, perimeter and volume

Shapes - same area Varied Fluency

Area and perimeter . Sort the shapes into the Carroll diagram.

Area of a triangle (1)

Quadrilateral Not a quadrilateral

Area of a triangle (2) Area of 12 cm?

Area of a triangle (3) Area of 16 crm?

Area of parallelogram

What is volume?

Volume - counting cubes ) , )
Now draw another shape in each section of the diagram.

Volume of a cuboid ' How many rectangles can you draw with an area of 24 cm? where
the side lengths are integers?
What do you notice about the side lengths?

Using integer side lengths, draw as many rectangles as possible that
give the following areas:

17 em? 25 cm? 32 em?2

Mathematical Talk

What do we need to know in order to work out the area of a
shape?

Why is it useful to know your times-tables when calculating
area?

Can you have a square with an area of 48 cm?? Why?

How can factors help us draw rectangles with a specific area?



Reasoning and Problem Solving

Area, perimeter and volume

Rosie and Dexter are drawing shapes with

an area of 30cm?

4
Dexter's shape
05cm

60 cm

Who is correct?

10 cm

Explain your reasoning.

2cm

&

Rosie’s shape

4 cm

5em

Both are correct.

Dexter's shape:
60cm x 0.5 cm
=30cm’

Rosie’s shape:
2cm X 10 cm
=20cm®
5cmx 2cm
=10 cm?
20cm®* + 10 cm®
= 30 cm®

Could be split
differently.

Three children are given the same
rectilinear shape to draw.

Amir says, “The smallest length is 2 cm.”
Alex says, “The area is less than 30 cm®”
Annie says, “The perimeter is 22 cm.”

What could the shape be?
How many possibilities can you find?

Always, Sometimes, Never?

If the area of a rectangle is odd then all of
the lengths are odd.

Children can use
squared paper to
explore. Possible
answers:

]

aeee

Sometimes -

15 cm?® could be
Scmand 3cmor
60 cm and
0.25cm



Ratio

Using ratio language

Ratio and fractions
Introducing the ratio symbol
Calculating ratio

Using scale factors
Calculating scale factors

Ratio and proportion problems

Using Ratio Language

Notes and Guidance Varied Fluency

Children will understand that a ratio shows the relationship . Complete the sentences.
between two values and can describe how one is related to
another. ? o o #
They will start by making simple comparisons between two For every two blue flowers there are pink flowers.
different quantities. For example, they may compare the For every blue flower there are pink flowers.
number of boys to girls in the class and write staterments such
as, “For every one girl, there are two boys”". Use cubes to help you complete the sentences.
- "‘\.
Mathematical Talk
How would your sentences change if there were 2 more blue
For eve , there are
flowers? i P @ .
For every 8 @, there are ‘
How would your sentences change if there were 10 more pink -
For every 1 ,there are =t
flowers? Y ‘ @
« » o
Can you write a “For every..." sentence for the number of boys . How many “For every... o ®
and girls in your class? semencgs can you write o9 °q
to describe these counters? °

1Nz



Ratio

Reasoning and Problem Solving

Whitney lays tiles in the following pattern

__EBEE =BEe

If she has 16 red tiles and 20 yellow tiles
remaining, can she continue her pattern
without there being any tiles left over?

Explain why.

Possible
responses:

For every two red
tiles there are
three yellow tiles.
If Whitney
continues the
pattern she will
need 16 red tiles
and 24 yellow
tiles. She cannot
continue the
pattern without
there being tiles
left over.

20is not a
multiple of 3

True or False?

*  Forevery red cube there are 8 blue
cubes.

* Forevery 4 blue cubes there is 1 red
cube.

*  Forevery 3 red cubes there would be
12 blue cubes.

* Forevery 16 cubes, 4 would be red
and 12 would be blue.

*  Forevery 20 cubes, 4 would be red
and 16 would be blue.

False

True

True

False

True



Statistics

Read and interpret line graphs
Draw line graphs
Use line graphs to solve problems
Circles

| Read and interpret pie charts
Pie charts with percentages

| Draw pie charts

The mean

Read and Interpret Line Graphs

Notes and Guidance

Varied Fluency

Children will build on their experience of interpreting data in
context from Year 5, using their knowledge of scales to read
information accurately. Examples of graphs are given but it
would be useful if real data from across the curriculum eg.
Science, was also used. Please note that line graphs represent
continuous data not discrete data. Children need to read
information accurately, including where more than one set of
data is on the same graph.

Mathematical Talk

Where might you see z line graph used in real life?

Why is the ‘Water Consumption’ graph more difficult to
interpret?

How can you make sure that you read the information
accurately?

. What is the same and what is different about the two graphs?

35

30—
25—
20—

30—

20— -

15— o+ — .

Temperature (°C)
Temperature (°C)

10— 10—

5 * .

o I 1 N T
300 930 1000 1030 900 10:00
am. am. am. am. am am,

Time Time

. Here is a graph showing daily water consumption over two days.

Dasily Water Consurmption

1500

Monday
Tuesday

1250 —

000 —1y *

Amount in millilires

/04

S00am. 1H00am WO0pm. 300pm S00pm. 700pm

Time
At what times of the day was the same amount of water consumed
on Monday and Tuesday?

Was more water consumed at 2 p.m. on Monday or Tuesday
morning? How much more?

110a



Reasoning and Problem Solving

Eva has created a graph to track the a) On the 9" July Write a story and 3 questions for each of  Possible context
growth of a plant in her house. a more accurate the 3 graphs below. for each story:
measurement

Plant th ine Jigly

% — would be 7.5 cm. a) A car m__umma_sm
: up, travelling at a

constant speed,

mh i e | b) Correct. a b then slowing
7)) »— et # down.
N I | ) On the 31 the b) The height
t ,. s .J_.._ n—._ .uH._ .u.__._ ._._._.... _..m_,._ .m_.._. ._.ﬂ_n: L_: w._—m_ uw_v.a 25th m.____._ un..__.._ w..__ﬂ U_m:ﬁ was U F F
A Oste approximately 28 above sea WMm a
= person is at during
© Eva recorded the following facts about AnM_J_JE:_ buton the =l
g h H it was only 10 . :
(Vo) the grapn. cm which is not c) Temperature in

a) On the 9% of July the plant was about | half of 28 cm. The
9 cm tall. plant was closer
b) Between the 11" and 19™ July to 14 cm on the
the plant grew about 5 cm. ',F\ 17 July.

c) At the end of the month
the plant was twice as tall as
it had been on the 13™.

Can you spot and correct Eva's
mistakes?

an oven when you
are cooking
something.




Properties of shape

Measure with a protractor

Draw lines and angles accurately
Introduce angles

Angles on a straight line

Angles around a point

Calculate angles

Vertically opposite angles

Angles in a triangle

Angles in a triangle - special cases
Angles in a triangle - missing angles
Angles in special quadrilaterals
Angles in regular polygons

Draw shapes accurately

Draw nets of 3-D shapes

Notes and Guidance Varied Fluency

This step revisits measuring angles using a protractor from . Identify the type of angle, and measure the angle using a protractor.
Year 5 Q @

Children recap how to line up the protractor accurately, and

identify which side of the scale to read. They link this to their

understanding of angle sizes.

Children read the measurement and practise measuring

angles given in different orientations. Angle [ ] is an [ ] angle. It measures D

Angles are also related to compass points.

. Estimate, then measure each of

Mathematical Talk the angles at the vertices of the quadrilateral. W X
0 O

Can we name and describe the 4 different types of angles?

(right angle, obtuse, acute, reflex) Y: D 7 D Y

What unit do we use to measure angles? 7

Does it matter which side of the protractor | use?

What mistakes could we make when measuring with a & Work out the size of each angle.

protractor?

Explain how you found
your answers.

How would | measure a reflex angle?

Look at a compass, what angles can we identify using the
compass?

27



Properties of shape

Reasoning and Problem Solving

Cut out a circle and draw a line from the
centre to the edge. Add a spinner in the

centre.

Put the arrow in the starting position as
shown above. Turn over a flash card with
an angle on.

Estimate the given angle by moving the
spinner.

Check how close you are using a
protractor.

Children could
work in pairs and
get a partner to
check the
accuracy of the
angles made.

als

Alex measures this angle:

She says it is 130°

b,

&

Explain what she has done wrong.

Alex is wrong
because 130° is an
obtuse angle and
the angle indicated
is acute.

She has used the
wrong scale on the
protractor. She
should have
measured the
angle to be 50°



