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At Teagues Bridge, our intention is ambitious. We aim to create strong mathematicians who have the necessary skills and understanding to tackle mathematical challenges in varying
contexts, including the ability to reason and apply their knowledge to solving problems. This should mean that children are able to apply their knowledge to everyday life and can aspire to
achieve anything that they want. We want our pupils to have strong mental manipulation and to use written strategies when appropriate.

Our philosophy for mathematics is replacing an idea that maths is lots of rules and numbers with a study of patterns and connected ideas. In early years they will build a Foundation of
number understanding and representation through mainly concrete and pictorial representations. The approach will be supported by in depth questioning, throughout the school to develop
mastery.

Use of CPA is mcou.mged to ensure the curriculum is accessible for all children and that theg all have the opportunity and are able to demonstrate their understandmg in a variety of
WaYS. This will enable them to have a good understandlng of maths and not just the abllltg to follow a procedwo We want to empower- them to want to ask questions and want to find
the answers.

Aims: The national curriculum For mathematics aims to ensure that all pupils:

® become fluent in the fundamentals of mathematics, including through varied and frequent practice with increasingly complex problems over time, so that pupils develop conceptual
understanding and the ability to recall and apply knowledge rapidly and accurately.
e reason mathematically by following a line of enquiry, con jecturing relationships and generalisations, and developing an argument, justification or proof using mathematical
language
® can solve probLems bg applg'mg their mathematics to a variety of routine and nonroutine prob[ems with increasing sopththatLon, anludmg brmkmg down problems into a series of
simpler steps and persevering in seeking solutions.
Mathematics is an interconnected subject in which pu,plls need to be able to move ﬁuently between representations of mathematical ideas. The programmes of smdg are, bg necessity,
orgamsed into apparmtlg distinct domains, but pupLLs should make rich connections across mathematical ideas to develop ﬂuencg, mathematical reasoning and competence in solv'mg
increasingly sophisticated problems. They should also apply their mathematical knowledge to science and other subjects.

The expectation is that the ma.jority of puplls will move through the programmes of smdg at broadlg the same pace. However, decisions about when to progress should alwags be based on
the security of pupils” understanding and their readiness to progress to the next stage. Pupils who grasp concepts rapidly should be challenged through being offered rich and sophisticated.
problems before any acceleration through new content. Those who are not sufficiently fluent with earlier material should consolidate their understanding, including through additional
practice, before moving on.

Our lessons are structured to enable all children to achieve and have an opportunity to make progress with their Laammg. Each lesson bagms with a CLIC maths activity, where theg have chance to develop

their mental strategies, secure number facts and number manlpulaﬁon. Theg then d,e,vel,op their mathematical ﬂu,encg with the teacher mod.e[lmg and axpla.mmg before theg have a 90 themselves. Children
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then have a rw.son,i.ng/ problem solving activity which is a variation of the previous work to demonstrate they have mastered the objective. Children who are ready can then challenge themselves with a

task that requires applying the learning to a greater depth. We have our own programme of study which is supported with schemes like White Rose to support.

Addition

EYFS Reception: ELG 202I

Have an understanding of number to 10, linking names of numbers, numerals, their value, and their position in the counting order.
*  Subitise (recognise quantities without counting) up to 5.
*  Automatically recall number bonds for numbers O-5 and for /0, including corresponding partitioning facts.
*  Automatically recall double facts up 5+5
J Compare sets of objects up to 10 in different contexts, consLdermg size and difference.
*  Explore patterns of numbers within numbers up to 10, including evens and odds.

Laugers of Basic to subject specific (Beck's Tiers): Basic o subject specific. (Beck s Tiers):

vocabulary +, add, more plus make, sum, total altogether score double, near double one +, add, addition, more, plus make, sum, total altogether score double,

more, two more. .. ten more how many more to make..? how many more near double one more, two more... ten more... one hundred more how

many more to make.. .7 how many more is. .. than...? how much more

is... than.. ? how much more is.. ? -
is.. s

Appendix la
Beck's Tiers

of

Instructional vocabulary:
J Instructional vocabulary:

start from, start with, start at
tell me, describe, name, chk out, discuss, talk about, explaln, explam

look. at point, to show me

Vocabulary your method, explain how you got your answer, give an example of. ..
Appendix |b: show how you.. ..

Vocabulary

book

NC 2014 Read, write and interpret mathematical statements involving addition (+), Using concrete objects and pictorial representations, including those

subtraction (-) and equals (=) signs. involving numbers, quantities and measures applying their increasing

knowledge of mental and written methods
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Concrete, pictorial, abstract

Concrete, pictorial, abstract

Developing
Conceptual/
Procedural
Understanding

Number bonds

B HH
SR

Ten
Frames
-um“"
.“.”““
smemmsoa =10 10- (=3
8233232323 5+ []=10 m |:|:Q
.o..n:: O+4=10 =

Hungarian frames

. . RSN

Use the pattern to complete the

rLu.mber sentences.

10 10 10
e Te1 BT
1‘0 1‘0 1.0
T
00000 ®OO00O

Use bonds of 10 to calculate
bonds of 20.

Doubles to 10 + 10.

Recognise small
quantities

Count on, on number

track in Is.

Develop knowledge of

fact families.

10 = 3+7
10=7+3
10-7=3

20=3+17
20=17+3
20-3=17

Whole-part model

20
R

$58

Fill in the missing
numbers

Balance image for

concept of equality.

10 =10
0-8+2
0-6+L
8+2=-=0+Lk

Base 10

aaaaaad

L
i
+
W
Wm

Adding more
than two numbers

3+5+7

Strategy to
include looking
for facts or
bonds that are
useful e.g. bonds
up to and
Lndudtng O,
doubles or adding
10 1o a given
number.

6+3+4=13

Whole-part model

%

Fill in the missing numbers

Ad justment strategy
5+9-=
54+10 1= Ik

25 54 55

(Round and ad just)
Doubles then near doubles

8+9=8+8+1

5+6-=
5+5+1=1

7+ 8=
8+8-1=15

Partition and
recombine

Record. partitioned
steps in number
sentences then add
mentally.
10+20=60

6+7 =13
60+13=73
Moving on to:
L6 + 27 = 60 +
|3 73

-

] il 4

i

[l
1

-

Regrouping the 0.

Balance in the
equation

I =8 + 6,
7+6=84+5

1= 13449

3+ O+6 =16
e+ = 15427

Decision. making

Using statements
such as:
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10+10

6+974572=2
Record thinking.

47+50 =
Re-arranging
18+ =
Tell me what you know
about I, e.g. 3+, 242
18 +l+= Rearrange the L+ into
2+2 18+2+2= 20+2 =22

59+24 = Partition the
2L into 20 +4 and

rearrange the + into 1+3.

So 59+ 2= 59+20+(+3 =
59+41+20+3 = 83

Ben did I+ + 9 =
23

How could he have
done it?

Use sticks and

smiles to partition
and then smile to
join key numbers

together.
28+45
208 405

Known facts

Represent & use number bonds and related subtraction facts within 20
Add and subtract | dLth and 2 dLth numbers to 20, an[udmg zero

Recall and use addition and subtraction facts to 20 j:luentlg and
derive and use related facts up to 100.

Essential

Knowledge

| more

Number bonds: 5 and 6

IO more

Number bonds: 20,12 and |3

Largest number first.

Number bonds: 7 and 8

Add | d'Lg'Lt to 2 dlgit bg brldgmg

Number bonds: I+ and 15

Add 10.

Number bonds:4 and 10

Partition second number and add
tens then ones.

Number bonds: 16 and 17

Ten plus ones.

Use number bonds of 10 to derive
bonds of I

Add 10 and multiples of 10.

Number bonds: 18 and 19

Doubles up to 10.

Doubles up to 20 and multiples of 5.

Partition and recombine.

Add near multiples of 10.
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Layers of
vocabulary

Appendix la

Beck's Tiers
of

Basic to subject specific (Beck's Tiers):

+, add, addition, more, plus make, sum, fotal altogether score

double, near double one more, two more... ten more... one hundred

more how many more to make.. 2 how many more is... than. . 2

how much more is. . ?

Instructional vocabulary:

Basic to subject specific (Beck's Tiers):

add, addition, more, plus, increase sum, total, altogether score double, near

double how many more to make. . .2

Instructional vocabulary:

calculate, work out, solve investigate, question answer check

Vocabulary
Appendix |b: | explain your method explain how you got your answer give
Vocabulary | gn example of. .. show how you. .. show your working
book
NC 2014 Add and subtract numbers with up to 3 digits, using formal Add and subtract numbers with up to b digits using the formal written method
written methods of columnar addition and subtraction. of columnar addition and subtraction where appropriate. Solve addition and
subtraction two-step problems in contexts, deciding which operations and methods
to use and why.
Developing Near doubles Start with least significant | Columnar addition Using known facts Columnar addition Columnar addition (decimals) in
Declarative digit - 587 contexts such as money and
Procedural & 13+t 67 625 :"20 +80 =120 using L+ + 8 - + W75 measurement
Conditional Double 13- 26 . L8 1062
Knowledge ol 7 + 2 S0 00 + 800 - 1200 and 7 add 5 equals 12. That's
+ o= 673 L+000+8000=12,000 9 4l 12 45
Il (7:L) ones and | ten to carry
or ! over. 8 add 7 equals I5 736
+ 80 (60+20) and thel ten to carry makes '
Double It =28 16. That's 6 tens and 100 + 2450
—a to carry over. 500 add
28-1=27 Teach the carried 3

Using known facts

digit.

Remodelling strategy

400 equals 900 and the |
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40 + 80 = 120 using b+ + 8
=12

So OO + 800 = 1200

Remodelling strategy
243 + 198

24l + 200 = Lkl

Place value materials to

represent 3 digit numbers

Base 10 and then place value

counters.

o0 0 @
0 @

7 add b equals Il and 60
add 20 equals 80. 1+ O = |
and | ten + 8 tens = 9
tens”

" 6 tens add 2 tens equals
8 tens”

[l

625
. L8

13 (5.8)

60 (20 +0)
+ 600 (600 + 0)

673

All language in the context
of the place value and
added in columns, lining up

the digits.

Teaching point: no more
than 94 in any given column
Following regrouping.

Representing problems

There are 33l
children at Springfield
School and 75 at Oak
Nursery. How many
children are there
altogether?

3548 + 1998

3546 + 2000 = 5546

Place value materials to
represent calculations

hundred to carry makes

1000

7648
+ 486
Ik (8+6)
120 (:0+80)
1000 (600+400)
+ 8000 (7000+1000)

a3

7648
+ 1486

a3

Representing problems

Conditional knowledge

AN 2009+ 407 =

Known facts

Derive and use addition and subtraction facts to 100, g, 33+

6/ =100.

Derive and use addition and subtraction facts (for multiples of 10) to 1000,

e.g., 330+ 6/0-1000.
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Essential Add single digit bridging through Add multiples of 10,100 Flu.en.cg of 2 digit + 2 digit Add multiples of 10, 100 and
len.owledge boundaries 000
Partition second number to add Pairs of 100 (complements of Partition second number to add Decimal pairs of 10 and |
|00)
Use near doubles to add Add near multiples of 10 Use near doubles to add Ad just both. numbers before
and 100 by rounding and adding
ad justing
Partition and recombine Add near multiples Partition and recombine
Basic to subject specific (Beck's Tiers): Basic to subject specific (Beck's Tiers):
Layers of
vocabu,larg add, addition, more, plus, increase sum, total, altogether score double, | add, addition, more, pluts, increase sum, total, altogether score double, near
near double how many more to make. . ? double how many more to make. . .?

Appendix la. structional vocabulary Instructional vocabulary:

Back's Tiers put, place arrange, rearrange change, change over ad.Justhg, ad just spllt,
of put, plolce arrange, rearrange change, change over spllt, separate separate
Vocabular carry on, conlinue, repeat what comes next? predlct describe the pattern,
Appendi |E_ describe the rule
Vocabulary NFER Arithmetic find, find all, find different investigate
book
NFER Arithmetic
NC 2014 Add and subtract whole numbers with more than W digits, including Solve problems involving addition, subtraction, multiplication, and division.
using formal written methods (columnar addition and subtraction).
Solve addition and subtraction multi-step problems in contexts,
deciding which operations and methods to use and why.
Develop'mg Columnar addition Representing problems Columnar addition Representing problems
C tual/ Include calculations involving Include calculations with up to 3 lemptg
onceptua more than 2 numbers and Procedural l"WWl'nge columns’. Conditional l"""’Wl'“d'ﬂz
Procedural carrying figures >I. [28.7 + 3.0I%
Understanding

8|Page




121

25567 I¥ 25W! is the answer, what's the question? - Can you
16397 create three addition calculations? - Can you create three
+1598L subtraction calculations? - Did you use a strategy?

Include calculations with ‘empty
columns’.

1249+ 7.25

124.90
+ 725
13225

R T R ———e—————
5|3 2D9
+ [7]][]
[Jo[s]7]s

128.700 7208 females attended a concert as well as
+3.0l4 8963 males. There were originally 20000 seats

131714 on sale. How many empty seats were there at
|

the concert?

On Saturday, a museum has 50,285 visitors. On Sunday, the
museum has 10,500 more visitors than Saturday. The curator
says, “We have had over one hundred thousand visitors across
the two days.”

Do you agree? Explain your answer

Known facts

6.7 =10 and s0 0.33 + 0.67 = |.

Derive and use addition and subtraction facts to 10 and |, e.g. 3.3+

All the KS2 required facts

Essential

knowledge

Flu.encg of 2 d'Lth + 2 d.'Lth

anlu.dmg with decimals

Add multiples of 10, 100,
000 and tenths

Flu.mcg of 2 d.Lg'Lt + 2 dtglt anlu.d.'mg with

decimals

Add multiples of 10, 100,
000, tenths and hundredths

Partition second number to add

Use number facts, brldg‘mg
and pla.ce value

Partition second number to add

Use number facts, brLd.g'Lng
and place value

Ad just numbers to add

Partition and recombine

Ad just numbers to add

Partition and recombine

Subtraction

Reception: ELG 202

*  Have an understandmg of number to 10, ank'mg names of numbers, numerals, their value, and their position in the counting order.
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EYFS

Lagers of

vocabularg

Appendix la

e Subitise (recognlse quantities without cou.ntmg) up to 5.

*  Automatically recall number bonds for numbers O-5 and for /0, including corresponding partitioning facts.

*  Automatically recall double facts up 5+5

*  Compare sets of objects up to IO in different contexts, considering size and difference.

. Explore patterns of numbers within numbers up to 10, anlu.d.mg evens and odds.

Basic to subject specific (Beck's Tiers):
take away, distance between, difference between, less than. How many more?
How much greater?

How many Fewer?

Basic to subject specific (Beck's Tiers):

subtract, subtraction, take (away), minus leave, how many are
leﬁ/ left over? one less, two less. .. ten less... one hundred less how
many fewer is... than.. ? how much less is.. .2 difference between
half, halve = equats, sign, is the same as tens bou.ndarg

subtraction (-) and equals (=) signs.

Beck's Tiers di

of how much more is.. 2 — subtract, take (awag), minus, leave, how many are ;J: ?ECL i:‘::ce,

Vocabulary left/left over? how many have gone? one less, two less, ten less... how many ﬁear‘mn ’e

Appendix b: Fewer is... than.. ? how much less is.. ? difference between half, halve = verse gl‘ace value

Vocabulary equals, sign, is the same as - P

book
Instructional bula Instructional vocabulary:
nstructional vocabulary:
- tart with start at tell me, describe, name, pick out, discuss, talk about, explain, explain
start from, start with, start @ your method, explain how you got your answer, give an example of. ..
look. at point, to show show how you.. ..

NC 20l Read, write and interpret mathematical statements 'mvoLang addition (+), Us'mg concrete obJ'ects and chtorLal representations, anlu.dmg those

involving numbers, quantities and measures applying their increasing
knowledge of mental and written methods

Concrete, pictorial, abstract

Concrete, pictorial, abstract
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Developing Number bonds
Declarative,

procedural, | pEEEE

and elel [ ] m
conditional Ten Frames
knowledge.

DLfference between 7/ and 10.

10-0=3
10- =9
10-0=0]

:...-::u =10

Use the pattern to compLete the
number sentences.

[ ] eeee

O less than 10 is L.
Count out, then count how
many are left. Remove from

the set.
7-L4L =3
D=0

Count back on a
number track.

5-6-=9
Dl_fference between.

8e -

Subtmctwn—ta.ka
away

,‘B
“a%a
|

Jenny's cakes

teeeeeee

8-3-?
Subtraction-finding
the difference

~ Ot eeadd
e BEBES

How many more
cakes does Peter have
than Jenny? 8-
3-?

Develop knowledge
of fact families.

00000 0

Whole-part model

Fill in the missing
numbers

Whole-part model

@ ©
® 000

Fill in the missing

number-s

All answers to be recorded
in @ number sentence
follow‘mg any informal

recording.

Ad justment strategy
77 -9 =
77-10 «| =67+ |

-68

A~

(Round. and adjust)
What is the nearest I0°
55~ 27 -
55 — 30 +3 25 + 3
- 28

Re-arranging
35-8 =
Build 35 and then

rearrange into 20

and 15

a
%r!

Tell me what you
know about 8, eg.
2+6,5+3

35 - 8=

Rearrange the 8
into5 + 3

So35-5-3-30
-3-:27

55 -2/ =

Subtract mentally
pairs of multiples
of 10 using known
Facts

60 — 20 = LO
because 6 — 2 = L

Partitioning of the
second number

stmtegg

T — L7

7 — 40 = 34
-4 -3=27
e — 47 =

77 =50 = 27

Balance in the

cqu.a.ti.on
3b- O =3l
d -12 =3k
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a - L8 =
Add 2 to both sides
943 - 50 = L3

Partition the 27
into 20 +7 and

rearrange the /
into 5 + 2.

Sobb - 27 =55
-20 -5 -2

=35-5-12

= 28

Taking away and

exchanging

/73 - 46 =

What do we know
Exchange to make
about 767

‘60 and 13"

20- O =1k
-3

(Open-ended)
8- I =15
- d

Decision making
27 - 0O =12
Sam. works out
27 —15 = 12.

How could he have
done this?
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/73 -46 =

L4+6.

Now take away the

27

Known facts

Repmsent & use number bonds and related subtraction facts within 20

Add and subtract | dLth and 2 dLth numbers to 20, an[udmg zero

Recall and use addition and subtraction facts to 20 fluently, and

derive and use related facts up to 100.

Essential | less Number bonds: subtraction 5 and 1O less Number bonds: subtraction
knowledge 6 20,12 and |3
Count back Number bonds: subtraction 7 and Subtract | digit from 2 digit by Number bonds: subtraction I
8 bridging and 15
Subtract 10. Number bonds: subtraction 4 and | Partition second number and count | Number bonds: subtraction 16
(0] back in tens then ones. and |7
Teens subtract 10 Dif ference between Subtract 10 and multiples of 10. Number bonds: subtraction 18
and 19

Subtract near multiples of 10.

Difference between

Add near multiples of 10.
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Layers of

vocabulary

Appendix la

Beck's Tiers
of

Basic to subject specific (Beck's Tiers):

subtract, subtraction, take (awa.g), minus leave, how many are

left/left over? one less, two less. .. ten less... one hundred less how
many fewer is... than.. .2 how much less is.. 2 difference between

half, halve = equals, sign, is the same as tens boundary, hundreds

bou.ndarg

exchange, carried dLg'Lts

Basic to subject specific (Beck's Tiers):

subtract, subtraction, take (awag), minus, decrease leave, how many are
left/left over? difference between half, halve how many more/ fewer is. ..
than. . 2 how much more/less is. . .2 equals, sign, is the same as tens boundary,

hundreds boundary, inverse

exchange, carried digits

\/ocabUL.loLrg Instructional vocabulary:

Appen.de Ib: Instructional voc.a.bu.l.arg: calculate, work out, solve investigate, question answer check

Vocabulary

book expLaLn your method expla,m how you got your answer give an NEER Arithmetic
example of. .. show how you. .. show your working
NFER Arithmetic

NC 201 Add and subtract numbers with up to 3 d'Lths, using Formal Add and subtract numbers with up to L dLg'Lts using the formal written method
written methods of columnar addition and subtraction. Least of columnar addition and subtraction where appropriate. Solve addition and
slgmﬁcant dLg'Lt is alwags dealt with first to establish if the subtraction two-step problems in contexts, deadlng which operations and methods
exchange is needed. to use and whg.

Developing Subtract mentally Start with least Columnar Subtract mentally pairs | Columnar Representing problems

declarative, pairs of multiples of significant digit - subtraction of multiples of 1000 subtraction

dural ; . . Check the answer to the
proceaural, | |00 using known facts | decomposition using known facts 2344 -187 _ _ _
and Following calculations using
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as part of

calculations).

Place value materials
to repre.sen.t numbers
in calculations

100 o
. L 4
)
100 10 @
— -
100 10 | 1\‘-

o

equals t and /0
subtract 50 equals
20. 20 and. L make
24

/54 700 50

Representing
problems

There are 386
pupils at Oak
Prtmarg I¥ 79

conditional | 600 — 200 = 40O -57 754 6000 — 2000- 4000 | = the inverse. Show all your
knowledge because 6 — 2 = L 50 7 —22 because 187 working.
2157
24 6-2=4
Remodelling strategy 0467 — 268k ==
(keeping the 5131 —
di chgcrfm the same) 8 = 70 Emphasis on Remodelling strategy ] gﬁgi L
500 _ |98 Il language of (llieepin.g ’;h.c difference | —37s3
the same
57 number facts, Columnar
504 — 200 = 304 - 7 Lo, I subbract 3548 - 1998 cubtraction
6. I subtract 8 | 3550 _ 2000 - 1550 | (decimals) in contexts
24 , and 6 subtract such as money and
20 2 Find he dif measurement Conditional knowledge
ind the difference
Re-arranging strategy
Use of apparatus to | subtract 7 is 136-28 - 3234 — 418
understand tricky so | will v | '
rearrangements, e.g. rearrange 8l into /0 wy ‘3234 24:56- /3L - 1822
55 as 4O and I5(not | and II. Il subtract 7 13628 -108 -:g::g

I 2456 I
I 1822 I 734 I
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80 6
/54 600 IO
IL-
- 86
80 6
668 600
60 8

“t's tricky to take 6
from 4 and 80
from 50. | need to
rearrange the
number. | will
exchange one ten
From 50 which
leaves 4O and makes
It in the units.

LO to subtract 80 is
tricky. | will exchange
one hundred from
700 and make I4-O.
I subtract © equals
8. ILO subtract 80
equals 60 and 600

pupils have
sandwiches, how
many have
dinners?

7 7]
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600.”

subtract O equals

Known facts

Derive and use addition and subtraction facts to 100, e.g. 33+ 67/

Derive and use addition and subtraction facts (for multiples of 10) to 1000, e.g.

=100. 330+ 670=1000.
Essential Subtract single digit bridging Subtract multiples of 10,100 Flu.en.cg of 2 digit - 2 digit Subtract multiples of 10, 100
Imowled.ge through boundaries and 1000
Partition second number to Pairs of 100 (complements of Partition second number to subtract Decimal subtraction from [0 or |
subtract |00)
Dif ference between Subtract near multiples of 10 Dif ference between Subtract near multiples by
and 100 by rounding and rounding and ad justing
ad justing
Partition and recombine

Year 5 6
Layers of Basic to subject specific (Beck's Tiers): Basic to subject specific (Beck's Tiers):

bul
vocanuary subtract, subtraction, take (awag), minus, leave, how many are subtract, subtraction, take (awag), minus, decrease leave, how many are

e left/left over? ten less... one hundred less how many Fewer is. .. left/left over? difference between half, halve how many more/ fewer is. ..

S than.. 2 how much less is.. 2 difference between half, halve = equals, | than.. ? how much more/less is.. 2 equals, sign, is the same as tens

\ N sign, is the same as tens boundary, hundreds boundary, inverse, boundary, hundreds boundary, units boundary, tenths boundary, inverse
Appendl.x %a 9 Y Yy Y Y Y Y
Beck's Tiers units boumdarg, tenths boundarg
of \/ocabu[av*g
Appendix 2b: exchange, carried digits Instructional vocabulary:
E/o;abularg put, p[ace arrange, rearrange change, change over adJ'ULsthg, ad just spl’tt,
00

Instructional vocabulary:

put, place arrange, rearrange chomge, change over ad_justmg, adjust
split, separate

sepamte

carry on, continue, repeat what comes next? predict describe the pattern,

describe the rule
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Jind, find all, find different investigate

NFER Arithmetic
NFER Arithmetic

‘NC 20l Add and subtract whole numbers with more than W digits, including Solve problems involving addition, subtraction, multiplication and division.

using formal written methods (columnar addition and subtraction).

Solve addition and subtraction multi-step problems in contexts,

deciding which operations and methods to use and why.
Developing Columnar subtraction | Representing problems Columnar subtraction Representing problems
declarative, Include calculations with up to 3

Kangchen junga is the third highest . . Katie was given the calculation

procedural, 1 genenjung J empty columns’. 9 .
and. 2 31 mountain in the world at 28,169 feet 128 7 _ 30l below 47326 — 1900 = She said |
conditional 52 ﬁ A4 above sea. level. Lhotse is the fourth highest will just take off 2000 then
knowledge _ 1187 at 27,960 feet above sea level. Find the subtract another 100 so my answer

Include calculations with
‘empty columns’.
3249-7.25

11 B

324,90
- 725
31765

difference in heights mentally.

Keeping the difference, the same to make
the numbers easier to calculate with.

122, 456 — 11,999

6911
128.700
-3.014

125.686

is L5126." Is she correct? Would
you use her method? Explain your
answer-
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122, 457 — 12,000

2,400

450

450 ?

Condtional knowledge

14

Known facts

Derive and use addition and subtraction facts to 10 and |, eg. 3.3+
6.7 =0 leads t0 [0 = 3.3 =67 and 0.33 + 067 =l so | —0.67

All the KS2 required facts

= 0.33
Essential Flu.encg of 2 d'Lg'Lt ) d.'Lth 'mclu.d.mg Subtract mu.LtLples of 10, Flu.mcg of 2 d.Lg'Lt = d.'Lg'Lt 'mcLu.d.'mg with Subtract mu.lttples of 10,
knowledge with decimals |00, 1000 and tenths decimals |00, 1000, tenths and
hundredths
Partition second number to subtract Use number facts, brtdglng Partition second number to subtract Use number facts, brLd.g'Lng
and place value and place value
Ad just numbers to subtract Dif ference between Ad just numbers to subtract Difference between
Multiplication.
EYFS Reception: ELG 202l

e  Have an understandmg of number to 10, ankLng names of numbers, numerals, their value, and their position in the counting order.

¢ Subitise (recogmse quantities without cotmt'mg) up to 5.
. Au.tomathallg recall number bonds for numbers 0-5 and for /0, including corresponding partitioning facts.

. Automathallg recall double facts up 5+5

*  Compare sets of objects up to 10 in different contexts, considering size and difference
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Layers of

vocabulary

Appendix la
Beck's Tiers
of

*  Explore patterns of numbers within numbers up to 10, including evens and odds

Basic to subject specific (Beck's Tiers):
count in ones, twos. .. tens. ..
array, groups of, equal groups

odd, even

Basic to subject specific (Beck's Tiers):

lots of, groups of %, times, multiply, multiplied by multiple of once, twice, three times. ..
ten times. .. times as (blg, long, wide. .. and so on) repeated addition array row, column

double, halve share, share equally

Instructional vocabulary:

\/ocabUL-larg Instructional voca.bu.l.a.rg: carry on, continue, repeat, what comes next? predlct describe the pattern describe the
ngti?;ib: carry on, continue repeat what comes next? rule
Y find, choose, collect Jind, find all, find different, investigate
book. ,
use, make, build
tell me, describe, chk out, talk about, expLa‘m, show me,
read, write, record
NC 20l Solve one-step probLems 'mvoLang mu.Lt'LpLLcat'Lon and division, bg Calculate mathematical statements for mUthLpl'Lcat'Lon and division within the
caLcu.La‘E'mg the answer using concrete obJ‘ects, chtorLal multtpllcatlon tables and write them using the multLpchat'Lon (x), division (<) and equ.aLs
representations and arrays with the support of the teacher. (=) signs.
Concrete, chtorLaL abstract Concrete, chtorLal, abstract
Giroupi Arrays Repeated addition and skip counting Commutativity
Developing (rectangular arrangements to
declarative, show equml 9rou.ps)
procedural, | 9 Frogs on each lily pad
and
conditional ' |
knowledge .2. |.... .ﬁ‘. .sq
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There are 5 hedgehogs in each group. How many hedgehogs are there altogether?

apan383838

£

Doubles

sy

Y
10

o | Useyour peg board to
show

. 4 groups of 2

3 groups of 10

o Sgroupsof 5

]

Is it true that all groups of 2
are even?
Do all groups of 10 end in 07

6 can be put into
groupsof 2

L[y 2t2v2=6

| 10 can be put inta

groups of 2 and 5.

) 2+2+242+2=10
% 5+5=10

Introduce the x sgmbot once repeated
addition is understood.

Complete
6, 8,10, .... .20
15, 20, 25..cvvvenn. 50

60, 70, 80............ 100

Building tables

Build tables using counting stick-
Jorwards and backwards and with
missing jumps using doubling and

halving.

5x2=10

T ey
1x5=10

\ 1=5=10
-——w

S5x2=10

5x2=2xb

°°°° 4x2=8
0000

zwg“swww%w%

4x2=8 o 5 ) 15 20 5 30

S5+5+5+5+5+45=30
5x6=30

5 miultiplied by &

& groups of 5

& hops of §

Conditional Knolwedge

How many number sentences can you write
to describe this array’ Can you use addition,
multiplication and division?
XX

© 0006

A

Explain your answers.

-
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6. Write a story to go with this equation.
6x10=60

7. Complete the calculations.

7x5=[ | 10x4=[| 9x2=[]

Known facts

Count in multiples of twos, fives and tens.

Recall and use x and + Facts for the 2, 5 and 10 x tables, including recognising odd
and even numbers.

Essential Count in 2s Doubles up to 10 2 x table Doubles up to 20
Knowledge Count in 10s Double multiples of 10 x table Doubles of multiples of 5
IO
Count in bs Count in 2Zs, 5s 5x table Count in 3s
and 10s
Basic to subject specific (Beck's Tiers): Basic to subject specific (Beck's Tiers):
Layers of lots of, groups of X, times, multiply, multiplication, multiplied by lots of, groups of times, multiply, multiplication, multiplied by multiple of, product
vocabuiarg mu.ltLpLe of, product once, twice, three times. .. ten times. .. times as | once, twice, three times... ten times. .. times as (bLg, long, wide. .. and so on) mpmted

A

Appendix la
Beck's Tiers
of
Vocabulary
Appendix |b:
Vocabulary
book.

(blg, Long, wide. .. and so on) repeated addition array row, column
double, halve share, share equally one each, two each, three

each. ..

Instructional vocabulary:

carry on, continue repeat what comes next? predlct describe the

pattern, describe the rule

find, find all, find different, investigate

addition array row, column double, halve, factor, multiple

Instructional vocabulary:

carry on, confinue, repeat what comes next? predict describe the pattern, describe the
rule

pattern, puzz[e, calculate, calculation, mental calculation, method, Jjotting, answer
right, correct, wrong what could we try next? how did you work it out? number

sentence sign, opemtlon, sgmboL, equa,tlon
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choose, decide, collect

NC 201+

Whrite and calculate mathematical statements for multiplication
and division using the mu.Lt'LpL'Lcat'Lon tables that theg know,
including 2 digit numbers times | digit numbers progressing to
Formal written methods.

Multiply 2 digit and 3 digit numbers by a | digit number using formal written
lagout. Solve problems anoleng mu.Lt'LpLgLng and addmg.
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Developing

procedural,
conditional

knowledge

declarative,

Building tables

tables using counting
stick- forwards and
backwards with

doubling and halving

T T T T T
— (I (T S o

[
|

Using known facts

If 3x2 =06, then
30x 2 =60, 60 +3
= 20 and

30 =60 + 2.

Associativity

2x3)xk=2x(3
x b4)

Partitioning strategy
to double

Double 35

35
30x2 5x2
60 10
N

70
Place value materials
to reprasen.t
calculations

Partitioning
Informal recordmg

of partitioned

numbers
5x5 =75
Ox5 =50
5x5 =25
27 x 3 = 8l
20x3 = 60
7x3 = 2l

Grid method

23x8 =

20 x 8 =160
3x8 = 24

23 x 8= 184

Bl T ]

Short

multiplication

Expa.nd.ad

23
x 8

24 (8 x3)
160 (8 x20)
8L

leading to
compact

23
x 8

Building tables

using counting stick-
Forwards and
backwards with doubling
and halving

Using known facts

I¥ 2 x 3 = 6 then 200
x 3 = 600 and 600 +3
= 200

Distributivity
3x(2+4)=3x2+
3xb

So the "3" can be
‘distributed” across the
2 + 4 into 3 times 2
and 3 times L+

......

3xk =10xLk + 3xl
=52

Place value materials
to represent
calculations

Grid method
(if needed for
conceptual
understanding)

346 x 9

R
1

Short multiplication
Expanded

346
x4
5k (9 x 6)
360 (9 x 4O)
2700 (9 x 300)
3l

leading to compact

346

Representing problems

Conditional Knowledge

Multiply a number by itself and
then make one factor one more
and the other one less. What do
you notice? Does this always

happen?

Eglbxk =16 6 x 6=
36

5x3=15 7x 5= 35

Trg out more examplas to prove
your thinking.

Place <, >, or = in these number
sentences to make them correct:
50x4 EA 4x50

4x50 I 40x5

200 x5 3 x 300
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“20 multiplied by 3
equals 60 and 7
multiplied by 3
equals 21. 60 add 2|
equals 81."

Representing
problems

A group of aliens
live on Planet
Xert. Tinions
have three legs,
Quinions have
Four legs. The
group has 22 legs
altogether. How
many Tinions
and Quinions
might there be? Is
there more than

one solution?

Known facts

Recall and use x and + facts for the 3, L and 8 x tables

Recall x and + facts for x tables up to 12 x 12.

Essential

knowledge

Review 2x, 5x and 10x Double 2 digit numbers Lx and 8x tables I0x bigger, 100 x bigger
Lix table 3x table 3x, 6x and 12x tables Double larger numbers and decimals
8 x table Ox table 3x and 9x tables [Ix and 7x tables
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Year 5 6
Layers of Basic to subject specific (Beck's Tiers): Basic to subject specific (Beck's Tiers):
vocabulary

s
g

Appendix la

Beck's Tiers
of

lots of, groups of times, multiply, multiplication, multiplied by
multiple of, product once, twice, three times. .. ten times. .. times as
(bLg, Long, wide. .. and so on) mpmted addition array row, column

double, halve share, share equally

Factor, multiple, prime, composite

lots of, groups of times, multiply, multiplication, multiplied by multiple of,
product once, twice, three times. .. ten times. .. times as (bLg, long, wide. .. and so

on) repeated addition array row, column double, halve share, share equallg

Factor, multiple, prime, composite

\/ocabularg
Appendix Ib: Instructional vocabulary: .
Vocabulary Instructional vocabulary:
, continue, t what t? predict describe th

bock CZ,:J; %:n d;iti)tufh;iﬁj e commes nexte precict describe The carry on, continue, repeat what comes next? predict describe the pattern, describe

P ‘ the rule

ind, find all, find di t investigat
find. find all, find different inves Ei find, find all, find different investigate
NFER Arithmetic

NFER Arithmetic

NC 2014 Multiply numbers up to b digits by a. | or 2 digit number using a Multiply multi-digit numbers up to b digits by a 2 digit whole number using the

Formal written method, anludmg long mUthLpchatLon Jor 2 dLth
numbers

Solve problems involving multiplication and division including using
knowledge of factors and mUthLples, squares and cubes

Solve problems ano[v‘mg addition, subtraction, multLpchatLon and
division and a combination of these, including understanding the
meaning of the equals sign

Formal written method of Long multLpchatLon.
Solve problems anolvmg addition, subtraction, mUthLpl'LcatLon and division.
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Solve problems involving multiplication and division including scaling

by simple fractions and problems involving simple rates

Developing

declarative,
procedural,
conditional

knowledge

Building tables
For example, apply
tables knowledge to
multiples of 10,
|00 and 1000
using counting
stick- forwards
and backwards
with doubling and
halving.

Using known facts

If 2x 3 =06 then
2000 x 3 = 6000

and

200 x 30 = 6000

Place value
materials to
represent

calculations

Grid method
(if needed for
conceptual
understanding)

28 x 27

120 TE ]
L] I .
[

Addition to be
done mentallg or
across Followed by

column addition

Long
multiplication
Fxpanded
28
x 27/
56 (7x8)
IO (7 x20)
160 (20x8)
~ 400 (20x20)
- /56

leading to compact

28

196

560

756

* Place a zero to hold
the ones, as evergthmg

is ten times bigger.”

Extend to HTO x TO or
ThHTO x TO as

approprtate

Representing problems

Building tables

For example, apply tables knowledge to decimals
using counting stick- forwards and backwards

with doubling and halving.

Using known facts

If 2x 3 =6then 0.2 x3 =06 and 0.02 x
3-006

Long multiplication

Use expanded method first if needed to build

conceptual understanding

5172

3620k

If place value is secure, use

grid method for decimal
multiplication

0.75x6

07x6= L2
005x6 =03
075x6 =45

Make explicit links between
decimals and money

0.05
I

[=]

Representing problems and
conditional knowledge

Amy is given the calculation
513 x 600. She says | can
do this without a written
method.” Write down the
mental steps you think Amy
could do.
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Short

multiplication

Use expanded
method first if
needed to build
conceptual

understanding

4+346

4O cupcakes cost
£3.60, how much do
20 cupcakes cost? How
much do 80 cupcakes
cost? How much do 10
cupcakes cost?

How much doss one pinaspps cost?

Known facts

Know and use the vocabulary of prime numbers, prime factors

and composite (non—prtme) numbers

Recall prime numbers up to 19

Recognise and use square and cube numbers and the notation for

squared (*) and cubed (®)

|denthg common factors, common mUthLpLes and prime number-s
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4 Prime w

numbers
have two
factors, one

\ and itself.

HE BRI IE IR

Division

Reception: ELG 202

EYFS * Have an understanding of number to 10, linking names of numbers, numerals, their value, and their position in the counting order-.
*  Subitise (recognise quantities without counting) up to 5.
*  Automatically recall number bonds for numbers 0-5 and for /0, including corresponding partitioning facts.

*  Automatically recall double facts up 5+5
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Layers of

vocabulary

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

*  Explore patterns of numbers within numbers up to 10, including evens and odds.

Basic to subject specific (Beck's Tiers):
count in ones, twos. .. tens. ..

share, groups of, equal groups,

Basic to subject specific (Beck's Tiers):

share, share equally one each, two each, three each. .. group in pairs, threes. .. tens

equ.al groups of +, divide, divided bg, divided into left, left over.

calculating the answer using concrete objects, pictorial
representations, and arrays with the support of the teacher.

odd, even
Beck’s Tiers Instructional vocabulary:
gocabularg Instructional, vocabulary teLll me, hdescrlbe, name, pick out, d:Lscuss, talk about, explain, explain your method,
_ explain how you. got your answer, give an example of... show how you
Appendl.x Ib: count out, share out, left, left over.
Vocabulary ’ ' ’
book
NC 201 solve one-step probLems 'anoLang multiplication and division, bg Calculate mathematical statements for multiplication and division within the

multiplication tables and write them using the multiplication (x), division (+) and equals
(=) s'tgns.
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Concrete, pictorial, abstract

Concrete, pictorial, abstract

Developing

procedural,
conditional

knowledge

declarative,

Grouping/Sharing models
Using practical contexts and
cross—curricular links (PE)
such as socks and shoes;
animals in the ark to get into
groups.

Sharing models such as
sharing pieces of fruit.

Sharing into equal groups

© frogs shared equally between
2 lily pads gives 3 frogs on
each lily pad

or

Grouping in equal groups

© frogs grouped in 2s need 3
lily pads to sit on

o ol®o

How many twos?

- -

P

Arrays
(rectanguiar armngements to
show equal groups)

TIIT.
o8 e

1%
—

Decision. making

HOW mang cars can yOU.

make if you have 8 wheels?

How many different ways
can you arrange |2 buttons
in equtaL groups?

SXIO
0208
=00

Grouping/Sharing models

Introduce the + symbol

€p

15 frogs shared equally between three

lily pads
5+3-=5
or

15 frogs grouped in 5s need 3 lily pads
to sit on

5+5=3

5+3-=5 groups of 3 (9roup'm9)

20+2-10
?H;,;;“;m 7 cakes and 2 children.

How many cakes will theg get each?
(Leftovers/ remainders introduced)

ooooo;n
7+ 2 =3l

Arrays representing the dividend

EIO+2-5mand|O+5-

2
Repeated addition (to reach a given target)
32 “ ,“A + 2
- "
e Y T 1 A\l | A

) \ 2 3 4 < [

There are 20 sweets in a bag. How many
children can have 5 each?
+5h +H  +h +5h
P s
o A 10 15 20

Repeated su.btra.ctton. (_from a gwen. quantity)

-5
/“\/“““\ /’“_“\ /““\
0 5 10 15 20
Links to tables

Il T N e
Use Language of division linked to tables

using counting stick

Representing problems
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Jane has 30 cakes. She wants to share
them equally between 5 boxes. How many

cakes should go in each box?
30
i

30+5-6

Number of cakes in each box = 6

Known facts | Count in multiples of twos, fives and tens. Recall and use x and + facts for the 2, 5 and |0 x tables, including recognising odd
and even numbers.
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Year

3

L

Layers of

vocabulary

........

Appendix la
Beck's Tiers

of

Basic to subject specific (Beck's Tiers):
share, share equally one each, two each, three each. ..

group in pairs, threes. .. tens equal groups of +, divide, division,

divided by, divided into left, left over, remainder, dividend, divisor

Basic to subject specific (Beck's Tiers):
share, share equally one each, two each, three each. ..

group in pairs, threes. .. tens equal groups of +, divide, division, divided by,
divided into left, left over, remainder, dividend, divisor

Instructional vocabulary:

Vocabulary Instructional vocabulary: calculate, work out, solve, investigate, question, answer, check
Appendix |b:
ppe calculate, work out, solve, investigate question, answer, check
\/ocabularg
book
NC 2014 Write and calculate mathematical statements for multiplication Practise to become fluent in the formal written method of short division with

and. division using the multiplication tables that they know,
mduuimg 2 dLth numbers times | dLth number-s progressing to
Formal written methods.

exact answers.
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Developing

declarative,
procedural,
conditional

knowledge

Links to tables

For example, use language of
division linked to tables using

counting stick

Using known facts

If 3x2 =06, then 30x2 =
60, 60 +3 = 20 and

30 =60 + 2.

Partitioning strategy to halve
Halve 68

[

PAN
CTERVARANE 1
/, N

/ \
£ A
s

Rearranging the dividend to
Find multiples of the divisor-

L8 + 3 -

‘What do | know about the 3 x
tables?”

T know 3 x10 = 30 and 3 x6
= 18"

Place value materials to
represent calculations

Introduce the ‘bus stop” bracket
and vinculum notation.

Short division ( 72 = 60 + 12)
72 + 3 =

2 L
31772

72 divided by 3. 7 tens shared
equally between 3 is 2 with a
remainder of | ten. Exchange
the | ten for 10 ones. | now
have 12 ones which shared
equally between 3 is L. The

answer is 24"

Representing problems and
conditional knowledge

Links to tables

For example, use language of
division linked to tables using
counting stick

Using known facts

If 2 x 3 =6 then 200 x 3 = 600
and 600 +3 = 200

Rearranging the dividend to find
multiples of the divisor.

69+ 3 -

‘What do | know about the 3 x
tables?”’

T know 3 x 10 = 30 and 3 x 3 =

g.
30 I
12

694+3 =23

30

10

Place value materials to represent
calculations

Short division

372 6 =

6
2

637
i

'372 divided by 6. 3 hundreds cannot be
shared equally between 6, so exchange the
hundreds for 30 tens. | now have 37 tens
which shared equally between 6 is 6 with a
remainder of | ten. Exchange the ten for
IO units.

equally between 6 is 2. The answer is

62"

[ now have 12 ones which shared

Representing problems and conditional

knowledge
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l l Andg saus, | can use my three
M times table to work out 180 + 3'.
Explain what Andy could do to

work out this calculation.

=240+8

2 Lyl
7
3 73
Remainders can never be greater
than the divisor.
g | 840:5=

36+4
60+6

36+3

80+5

7

Which calculations give 2 digit quotients?

40+5

Known facts
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Recall x and + facts for x tables up to 12 x 12




Layers of

vocabulary

Beck's Tiers
of

Basic to subject specific (Beck's Tiers):

equal groups of divide, division, divided bg, divided into remainder factor,
quotient, divisible by inverse

Instructional vocabulary:

calculate, work out, solve, investigate question, answer, check

Basic to subject specific (Beck's Tiers):

equal groups of divide, division, divided by, divided into remainder
Jactor, quotient, divisible by inverse, remainders as fractions or
decimals

Instructional vocabulary:

method of short division and interpret remainders approprLateLg for the

context (as remainders, as fractions, as decimals or by rounding, ¢.g. 48 + L

=% =22 =24 0-245%25)

Solve problems involving multiplication and division including using knowledge
of factors and multLples, squares and cubes.  Solve probLems 'mvoLang
addition, subtraction, multiplication and division and a combination of these,
including understanding the meaning of the equals sign.  Solve problems
involving multiplication and division including scaling by simple fractions and

problems involving simple rates.

\/ocabularg leulat k out solve. investiaat " heck
Appendi.x Ib: | same, different missing number/s number facts, number pairs, number bonds caicuiate, work out, solve, tnvestgate question, answer, crec
Vocabulary | greatest value, least value same, different missing number/s number facts, number pairs,
book number bonds greatest value, least value

NFER Arithmetic NFER Arithmetic
NC 2014 Divide numbers up to 4+ digits by a. | digit number using the formal written Divide numbers up to 4+ digits by a 2 digit whole number using the

Jormal written method of long division, and interpret remainders as
whole number remainders, fractions, or by rounding, as appropriate
1o the context.

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

Solve problems 'anolvmg addition, subtraction, multiplication and
division..
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Developing

declarative,
procedural,
conditional

knowledge

Using known facts

If 6 + 2 = 3 then 6000
+ 2 = 3000 and

6000 + 20 = 300

Place value materials to
represent calculations

Short division

L83 + 7 -

6
q vl

7 [ "8
o

18l divided by 7.
hundreds cannot be shared
equally between 7, so
exchange the hundreds for
4O tens. | now have 48
tens which shared equally
between 7 is 6 with a
remainder of 6 tens.

Exchomge the 6 tens for

I , ,
7 +5

What do | know? |7 is not a multiple of 5.”

5

From knowledge of

decimal/ fraction

equivalents or by

converting *into

4

w0

Conditional knowledge

17 | 581 +7=

Using known facts

If 6+ 2 =3then 6+ 072 =
30 and

6 + 002 - 300

Short division
a76 +5 =

I 9.
572

5[a%7
6'0

“q7 .6 divided bg 5. 9 tens
shared equa[[g between 5 is |

with a remainder of L tens.

Exchange the ten for 10 ones. |

now have L7 units which
shared equa[[g between 5 is 9

with a remainder of 2 ones.

Exchange the 2 onesfor 20

tenths, we now have 26 tenths.

26 shared equally between 5

equa[s 5 with a remainder of |
tenth. Extend the dividend with
a O in the hundredth’s column.

Exchomge the tenth for 10

With questions of this type where
the divisor is close to a number
linked to the times tables,
encourage the children to use
known facts and ad justment to set

up the parttal tables.

Adjist

| (60 |G 59

2 | 120 |2 118

& | 240 | & 236

5 | 300 |85 295

8 |80 |8 L4/2

0 | 600 | 5O 590
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60 ones, we now have 64
ones. Ol shared equally
between / equals 9
remainder |. The answer

is 69 rl.”

58| + 7 could be calculated by the formal
written method of short division or it could be

calculated by rearranging the dividend, using

known facts, into 560 and 2.

Representing problems

Correct the errors in the calculation below.

ExpLaLn the error. 266 + 5 = 73|

Alan says that the solution to 186 + L can be
written as 46 remainder 2° or as 465", Do
you agme? Exp[a‘m Your answer.

hundredths. 10 shared equally
between 5 equals 2. The

answer is [4.52."

Long division — partial table
using doubling and halving

- T e e

(thinking not generally recorded)

384 = 16
| 6 | "What do |
5 5 know about the
3 divisor?”

Record partial

L | 6L | tables.

Representing problems

Megan divides 500 by 8 and gets
the answer 62rl+. She re writes it
as 62 r 1/2 . Is she right? Explain

your answer.

Conditonal Knolwedge
Usmg Factors to smelLJCg long

division

25) 815
165

5)815

35
5)165
Stmpltfg the fractions for

remainders
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8 | 128

0 | 160
24
16 % (38 tens =16 =
38k 2v6,2x16
=32)
-32 (br'mg the L
down)
(6L units = 16
ok L)
Ol

(no remainder)

0

Known facts

Know and use the vocabulary of prime numbers, prime factors and composite

(non-prime) numbers. Recall prime numbers up to 19

ldentify common factors, common multiples and prime numbers

Essential

know[edge

Division facts (4 x and 8 x tables)

|00, 1000 times smaller

Division facts up to 12 x 12

Halve larger numbers and
decimals

Division facts (3 x, 6 x and 12 x tables; 3 x
and 9 x tables)

Partition to divide mentally

Division facts (Il x and 7 x tables)

Halve larger numbers and
decimals

Apply place value to derive
division facts, e.g. 12 +3 = L
sol2 +3 =0 L

Partition to divide mentally
including decimals
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Any number where the last two

Tests of Tests for 2,3,5,6 &I0 An.g number with a d.i.glt sum Tests for 2,356, 4810
divisibility of a multiple of 9 will divide digits are divisible by L, will all
equally by 9 divide by L+

Standard written method ~ KSI and K52

Addition Subtraction Multiplication Division
Reception
g 1 1 € | BRI
|+5= 1+6= —
. 0/1/2/3[4]5]6]
34=[] 2=
@ 8-1= 4-1= T T T T N N A
L S S N N A B |
012345678910
& T-4
Year |
10-6=4 0 agj é @ 8 10 :3 %
| T a0
5 5 5 - | .
® ||@®
o @ | @
® o @ (@
® o @ |@
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Year 2 59 6713 8 x5 =40 35:5=7
143+ 49'
102 24
Year 3 41
523 523 59
393+ 393- - 4
B 54 (6x9)
8 532
916 130 300 (6x50)
354
Year ’31 2 6112173 159
3,094+ —Tex
o 1993 954 : Tots~
4,406 5,180 1,590+
2,544




Year 5

13,123 62,743 -
30,943+ 10,923- 54 279r5
B 300 6 j'lﬁ?g
44,066 51,820 o
12,000+
13,554
Year 6 2259
613,123 6112,1743 23%3‘”9
1310,943+ 100923 loctasse =
51 1’820 901,360+ " %7
744,066 o :

207-
003
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Enjoys filling and emptying containers.
Recognises that two ob jects have the same shape.

Matching the other half pictures and jig saws.
Half of

the fruit. .@

Full, half full.

Sharing fruit at snack time.

Having half a glass of juice.

\ Cut the toast
. in half, and

half again.

Responds to and uses language of position and direction.

Composes and. decomposes shapes, learning which shapes combine to make other shapes.
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The pegs are .
on half the

leaf.

Find half the
pegs.

The blue brick is
half the purple
brick.

B N

A square can
be made from
two triangles

Cut the leaf in
half.

Would you like half an
apple? Or half a
satsuma?

; Explore
Run half half the
leaves.
way
round

Progression in Fractions EYFS

ProgmssLon in Fractions KSI

Y| Concrete

Y| Pictorial

Y| Abstract

Objective |: Recognise, find and name a half as one of two equal parts of an object, shape or quantity.

v

AV

How many ways can you

/ show =7
2

Whole 2
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equal

)
n parts

How many ways can you

1
show =?
4

T

How many
different ways can

1
| S you showz
ﬁ of these counters?

Y2 Abstract

Finding halves
and quarters

Y2 Concrete

=1 &

T One of three

3 equal parts
L T 5 [ 5 ]
ENENERNEN
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Objective I: Recognise, find, name and write fractions I/3, 0, 2/ and [ of a length, sha
Write the fraction that is
shaded.

.. How many different
h__Jl ways can you show

~ 1 1
o0 Land?

\ 2 4
h JEERN
.. of these counters?

Y2 Pictorial

pe, set oj: obJ'ects or qu.antLtLes,

Place the fractions in the comect positions on the number line

U
]

Ob jective 2: Write simple fractions and recognise the equivalence of U and 2/4%

/

/1

Meg says this is }
as 3 squares are shaded
Explain why Meg is not
correct.




1
= e

~of8=14

Progression in Fractions LKS2

Objective |: Count up and down in tenths; recognise that tenths arise from dividing an object into 10 equal parts and in dividing one-digit numbers or quantities by 10.
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18
6 6
r————
~of 18 = 12

18
3|3|3}3|3|3

6x3=18
3x6=18

18:6=3  cof18=3
18:3=6  lof18=6
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Find £ of 8l

Objective 3: R

30

(66 |6 |6
-/

VAR
o

2 30=12
50/ 30=

ecognise and show, using diagrams, equivalent fractions with

Show quarters
and eighths

lalalalalalalalalals]

small denominators.

Objective b Add and Subtract fractions with the same denominator within one whole.
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~ N
+

e
= w

~|w
~wa

INIRN

B |

6 3 3
10 10 10
1
T R R R R
8 8 8 8 8 8 8 8
3 2
8 [
[ L Il I L } I } ]
T T T T T T T T 1
0 1 2 3 4 5 6 7 1
8 8 8 8 8 8 8
3,225 5-2.3
8 8 8 8 8 8

Write three fraction equations for this

model.
True or false?
Answer 5 2 7
3 4 -4 =-=—
— == 6 6 12
8 8
13 3_1
5. 2 20 20 2
7 7

ObJec’E'Lve oF Compare and order unit fractions, and fractions with the same denominators.
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1 2 4
g g g What fractions could you
write for the start and finish
5 of the number line?
| ‘ | | 10 Put <, > or = in the
| [ I [ . -
circle to make this
0 ; 1 : | ! -
statements true.

} f f f 6 2

7 7
1 1\L 1|2u 11?(‘) - 1150 11% - 1180 1190 5 8

o
PN
[+
NI
w
alw

Yl Concrete Yl Pictorial Yl Abstract

P
.l’ e eCcodg ¢ ana 0] d aLagra a esS 0 0] on eg ale a 0}
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-1 0 1 2 3 4 5 6 7 8 9 10
1 2 3 N\ | | I ! | I
+10 k
01 ¢ 0.2 0.3 < 100 ? 1}0 2:0 3:0 4}0 5}0 6=0 7}0 s}o 9:0 1(:)0
0.01 0.02 0.03 /H ? 190 200 300 400 5?0 e(l)o 7?0 8(‘)0 900 1000
[ T

Objective 3: Add and subtract fractions with the same denominator.




@l
+

|
=
o=
o= |-
=
|—
on|—=
)=
o=
(5,7 ]F=9
o=
|
['=9
+
ol @RI Q| w
I

3 —_— =
7,4_1
37575
. 2 10 r,an
- 5§ 5 5
N (@D (@) D)@ (D \ (D (D 6 6
(N NA \_9_) NVANVAN Y, C\ (9/' DI, 37_2_35 | vevmeddswpoe
066 ('\ ®@® DIO, 58 8l B
NDATAUAS A / &/ 2 4 1
1 1 g 7§+§ = Bg
14 L2
85-5=73

Ob jective L+ Recognise and write decimal equivalents of any number of tenths or hundredths.

Unit fraction Decimal fraction / 1 ? 0,l 5 ‘II
1 ‘,-’( 0.1=— ) T T
3 0.5 / 10 0 l i
; / 2 2
i 0.25 /
;
: 02
a

Objective 5: Solve problems involving increasingly harder fractions to calculate quantities, and fractions to divide quantities, including non-unit fractions where the answer is a
whole number
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200

4014014040 |40

e

// Find > of 450

2 of 200 =120

2 of 360 = 240

450

Write an equation
for this model

18

18

18

18

18

18

18

18 |

l60j60[60[60[60/60

Judy and Tilly each have a 1m ribbon. Judy cuts her ribbg
equal parts and uses 1 of them to make a hair tie. Tilly cy
ribbon into 10 equal parts and uses 3 of them to make a
Have Judy and Tilly used the same amount of ribbon? Ex
answer.

Petrol cans hold 2 litres.
3
Tony uses =
4
of a 2 litre can of petrol in his lawn mower.
1 6
He then uses = of another can with = remaining of the 2
2 8

litres.
How much petrol did he use altogether?
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Progression in Fractions UKS2

;IH W W
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Y5 Pictorial Y5 Abstract

Objective |: Compare and order fractions whose denominators are all multiples of the same number.

Y5 Concrete

WHEN | =

[ 182\
\12/ [\18/
20

™~

N
TN
D | DN
N

™

[{]

L1

—
~

~F i

5 10 15

6 12 18 24
7 14 21 28

16 4

Complete the table to show three more fractions that are equivalent to the first:

Fraction Equivalent fractions

=TT N X

wWie | =

Ob jective 2: |denthg, name and write equLva[ent Fractions of a given fraction, represented vLsuaHg, anludmg tenths and hundredths.




100 100

1 1

21 _
g =2

=113, ]

8

O]

Express the following improper fractions as mixed numbers.

17 13 28 41
2 6 10 7

Express the following mixed numbers as improper fractions.

1 4 1" 2
4! 63 35 82

Ob jective L+ Add and subtract fractions with the same denominator and denominators that are multiples of the same number-.
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adding to reach the whole number, then adding the remaining fraction
3 1

6 773 8 83 9
2 4 1 1 4 L2
T5+5=83 85-5=73
LI | [IITTT]
2 4
! e Nt
5 5

[ T [

3,4_7_,2
Language focus
“7 one-fifths plus 4 one-fifths is equal to 11 one-fifths.”
I 4
5 5
_ — —“‘-\"___'A‘_—\
i B e i o B b it b R g s bl BBl i g (el b i b
5 5 5 5 5 5 5 5 5 5
u
5
7,4_11
5575

1. Itisa 2%km cycle ride to my friend’s house, and a further %kmride to the park. How

far do | have to cycle altogether?
2. |'have 5m of rope. | cut off %m. How much rope is left?
3. Fillin the missing numbers.

BIE I E

4. The table below shows the number of hours Josie read each day during a school
week. For how long did Josie read altogether?

Mon | Tues | Wed | Thurs Fri

3 1 3
11 1 11 1?1 2Z

hours | hour | hours | hours | hours

5. Atailor has 3%m of ribbon. She uses 1%m to complete a dress. How much ribbon

is left?

Ob jective 5: MultLplg prroper- fractions and mixed numbers bg whole numbers, supported bg materials and dlagmms
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YXX X X
XX X X N

3
o000 O0O ; b —X4:§X
'.... EX4:E:1§ L
o000 X

- Fill in the missing symbols (<, > or =),
3 8 - 0 I 1
il 0.75 0.4L] vy
A1 -
a0z :;v- :‘: T TR U TR T ‘ 0.5 5 EL 0.75
f \
4 1
08l 2 =Ll 02
| 1_ 25 5 2
\ ; ! I:m—D:O.Q{_}

Ob jective /: Recogmse the per cent sgmbo[ (%) and understand that per cent relates to ‘number of parts per hundred’, and write percentages as a fraction with denominator 100, and as

a decimal.
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100% = 500
Hhies What is 10%? | o0x
. o . o . . . What IS 50% "U"ﬁ{‘Wl"U“ﬁ{“HE]1U%||0%[10%|‘0%[1U%|‘0%
10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% Is 70% < 350
100% = £400
Wha(t)/ls 30%?? |U%|1“||“%||U%|1Dm%|1w‘1ﬂ%|‘0%|1m
Is 20% = £907

100% 50% 25% 75% 10%

1000m | 500m | 250m | 750 m 100 m

1080 mm| 540 mm | 270 mm | 810 mm | 108 mm

Objective |: Use common factors to simplify fractions; use common multiples to express fractions in the same denomination.
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Sort these fractions according to whether they are expressed in their simplest

_:4 form or not.
; /"\\‘ 3 2z 4 5 1 1 18 8 5 1 2
. [ 20 36 © i 30 17 5 20 30
£ : 2 4 _ 1
Ti:} g 2 4 6 8 ﬁ = 5 Fraction in its simplest form Fraction not in its simplest form
3 3 /6 | 9 N12
» 8 | 12 A
=4
4 _ 1 NN (][]
12 3
L./‘

Objective 2: Compare and order fractions, including fractions > .

1 1 1 1 1 1 5 30 |icMofs
6 6 6 5] 5] 6 2 10 and 6 =30
6 30
1 1 1 1 1
3 5 5 5 5 Without using a common denominator, put each set of fractions in order from smallest
to largest.
=% 5 8§ s 5 & s

an|m
v
|k

Objective 3: Add and subtract fractions with different denominators and mixed numbers, using the concept of equivalent fractions.
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+
=W
=l

21 4
13}6 1=1
|
7 1 2 3 %+%+% %+%—% 3%»2%
-4 = 1= 4=
5 6 4" 4
- . o 13 M 7142 7.5
42 5 47 N s ’ CT C
{ 4 \ N —
—_— = 1= | o4
30 30 30 LN 6,2_18 1
‘_13 ‘. 7 3 21 21
47 17

30 130

lest form [for

E : : : 3 —~

—— . S 3 3X1 3

3 f Ly PN 1 _ AT T on

p) 4L ’ul_ Ly |1‘LL 2 3 3 —X—=- 5 4 20
2 4 8 s

Objective 5: Divide proper fractions by whole numbers [for example, 6/8 + 3 = I/l ]
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'Dividing by 2 is

[the same as The reciprocal:
%multiplying byl L T 1 : z
2 8 = 81

For a simple fraction [for example, 3/8 ].

3: 28
: 15| 432
oot 30 (15x7) 28 12 B 4
132 15 5
1.25 120  (1s5x9 17304
12
281;=28.8 Gl
g 1 |7 B Po 20 |0
. HEEEREEREREEEEE
| I | | | |
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