Hadrian Park Primary School

Fluency Progression Document

The NCETM set out 5 big ideas for mastery. These include coherence, representations, variation, mathematical
thinking and fluency. They state that fluency demands more of students than memorisation of a single procedure or
collection of facts. It encompasses a mixture of efficiency, accuracy and flexibility. Quick and efficient recall of
facts and procedures is important in order for students to keep track of sub-problems, think strategically and solve
problems. Fluency also demands the flexibility fo move between different contexts and representations of
mathematics, to recognise relationships and make connections, and o make appropriate choices from a whole toolkit
of methods, strategies and approaches. This document aims to provide a structure in which teachers will explicitly
teach these in a coherent and well thought out manner. The core mathematical concepts children need to become
fluent are:
St R Unless we increag-o;sdir;:.:ii“the set, it will stay The total nfquantitiessc';::bined The concept of
the same. The quha-. ity —— exan;prl-é. equal sum is linked to conservation. We can

we can muddle up 6 counters after counting but rebalance the quantities combined and the sum

there will still be 6 counters. will stay equal.

This is crucial for the concepts of sum and Forexample, 1+3=2+2
commutativity.

« one-one principle — each object counted
once and given one counting tag

» stable-order principle — we use the words in
the same order

+ cardinal principle — the last number counted
is the number of the set

» abstraction principle - counting can apply to

objects which are not tangible e.g. number of Equals

Where two expressions have the
same value as each other. Knowing
that two quantities that look different

may be equivalent in value.

claps
» order-irrelevance principle - it doesn't
matter which order we count objects in

Magnitude
Understanding the size of numbers, including their
proportional relation to other numbers.
A pre-requisite skill for comparison.

Unit
The idea that individual items can be grouped
together to make a new unit. For example, two
socks make a pair; ten ones become one ten.
This concept is crucial for place value.

Place Value Concept
Individual items can be grouped and thought of as Diffarence
a single unit. 10 ones = 1 ten (see concept unit) e e Scaling
Units of ones, tens and hundreds can be taken calculation. Comparison between two A multiplicative concept in which a unit or quantity is
apart and regrouped in different ways. values or quantities. Alsa linked to the compared to a proportionally greater or smaller amount.
The position of digits in a number denotes value. concept of magnitude and distance For example, twice as much cream, 4 pairs of socks, half
Scaling by powers of 10.

between numbers. of 8.




In order to achieve these, they will have to master the following skills:

the ability to see number as pattern, such as dice patterns. This supports pupils to see

Subitising numbers within numbers and better regrouping (partitioning).

Regrouping (partitioning) the ability to break numbers up and recombine them flexibly

Counting on and counting back in a variety of interval steps

Reordering knowing when and how to reorder to make calculations easier
Finding complements links to reordering, identifying useful complements pairs or trios of 1, 10, 60 etc.
Applying the inverse use of fact family knowledge to ‘undo’
Rounding to a range of benchmark numbers
Estimation both linear g:stimatilon on number Iine‘s and scales, and of quantities and calculations to
support an increasing sense of what is reasonable
Compensation to use rounding to add or subtract too much or too little and adjust accordingly
Rebalancing to adjust the parts of addition and subtraction facts to make a calculation easier

X + by powers of 10
Doubling and halving

Rearranging to adjust the groups in multiplication and division to make a calculation easier

These are broken down below into skills which each year group should focus on. Below this are the Key Instant Recall
Facts (KIRFs) for each year group.

In all year groups, there should be a strong focus on evaluation. Children should be encouraged to regularly use,
compare and evaluate the efficiency of different methods.



DEFINITIONS

Arithmetic equations and their parts

Addition equation Division equation
2 5 ~¢— addend divisor
+1 1 ~¢—— addend dividend quotient
36 <—sum %l The Commutative Law
12/4=3
divisor The Commutative Law says that when you add
Subtraction equation dividend ¢ _quotient or multiply numbers, you get the same answer
A, & :
> 5 e liiiaa 12:4=3 if you swap the numbers round.
-1 1 ~«— subtrahend
———— 2 quotient > 3 : ° ® + .o. .o. + o) ° 0.
1 4 ~—difference divisor —» 4 [12 —«— dividend o e
6+3=9=3+6
Multiplication equation :: L XX
ee e
3 ~«— factor oo
it P el 41 0¥ 4x2=8=2x4
15 < pioduct s o o s o
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Fluency skill F2 1 2 4 5and 6
Subitising Recognise groups Recognise groups (up

up to 5 without the
need to count

Identify 5 and use
as a benchmark
number e.g.

Mumbers 6 and 7 where 5 (s the benchmark | &, 6
s 1 mor ing fives frames and additional

@ eeeeo

Ensure transfarence to fingars.
7 fingers can be
» shown by §
fingers and 2
more fingers.

Identify numbers
within a whole set

to 5) without the
need to count and
use this to identify
numbers up to 10

%2




eg.
oeee
e e @
I cansee 3 and 3
and 1. I can see 4
andlandland 1. T

can see 4 and 3.

Regrouping
(partitioning)

Use 5asa
benchmark number

Think §
Viha

d one of the pa

P

JE—2 0
(e | O

wes than s |

Understand a
whole = part and
part

) OiO ey

® OB

and two in six.

Identify a group as
aunit e.g. a unit is

2 teddies

BB 0

‘Think 10" - able to
partition a number
into 10 and some

| made 14 into 10 and 4 more.
There is 1 ten and 4 ones in the
number 14.
Here is the ten and here are the 4
more.

Able to regroup a
whole up to 10 into
different parts and
understand the
commutativity of
this

Able touse 5as a
benchmark for
regrouping for

addition up to 10 e.g.

Think § for addition using five as a benchmark
number
4+3= CJIC 0 M)

[e]{e]){6]

can become

0@ e0 , 00
(e)fe) ocooce e

( 1knowthatfour ) S
and one more is 1 know that three and

\
fve. two more is five.
1 can see that I can see that four

three can be spht can be split into two
and

two,
Five and two more is
\_ moreisseven. )\  equaltoseven

Able touse 10 as a
benchmark for

Regroup two digit
numbers flexibly and in

multiple ways e.g.
HI . oyl o ®

Able to 'think 10" for
addition e.g.

O=17+8

17+8=
17+3+5=
20+5=25

b) Regrouping the first addend

eeco0 E%
17+8=
{ +8 ]

12+8+56=
20+5=25

Regroup three digit
numbers flexibly and
multiple ways e.g.

Using part part whole models, regroup 3-digit
integers flexibly and in multiple ways.

W

-
S 4 NSRRI
— \ﬁ
236 can be regrouped into 220 and 16.
There are 23 tens and 6 ones in 236.

Regroup for addition to
allow bridging through
10 and 100. Work
flexibly and reason
about the most
efficient methods e.g.

76 +38=74+40

76+38=80+34

This can be applied to regrouping addends in 3-
digit + 1-digit calculations e.g. 247 + 8.

247 +8=245+10 247+8=250+5

This can also be applied to regroup to bridge
threugh multiples of 100 e.g. 70 + 50 or 460 + 80

o) (o)

70+ 50 =100 + 20 460 + 80 = 500 + 40

This sum is easier if | regroup the
80 into 40 and add it to the 460 to
make 500

Regroup for
subtraction to allow
bridging through 10
and 100. Work flexibly
with both the minuend
and the subtrahend.

Regroup four digit
numbers flexibly and in
multiple ways

Regroup tenths and
hundredths flexibly and

in multiple ways e.g.
e oo e

| can see three tenths and
four hundredths .

| can see that in the number 25.36,
there are 2 tens, 5 ones, 3 tenths
and 6 hundredths.

We can also say there are 253 tenths
and 6 hundredths in my number.

In addition, regroup to
‘think 100" with more
complex 3 digit addends

376 + 158

f 4 N
(376 ) (1se )

In subtraction, regroup
to 'think 100" with more
complex 3 digit humbers

Use regrouping
strategies to fractional
part wholes, as well as
other measures such as
time and money e.g.

Use regrouping as a
valid method in a multi-
step problem e.g.

=t i

ER
wtw O 111)

Rehearse regrouping either addend to make 1s
and some more.

Regroup for
multiplication in a
variety of ways e.g. 24
x3

e

15x34 =

I know that 10 x 3.4 = 34
Then | can halve 34 to find 5 groups of

3.4 which is 17.
After that, | have to recombine the
products. This equals 51.

Regroup for division in
a variety of ways e.g.
72+3




regrouping for
addition up to 20
(think "10 and some
more") e.g.

Regrouping numbers 1o 20 leading 1o think 10 for addition’.
Pupls should experience regrouping ether addend.

more i ten. Four and
four make ten. So6 + &
can become

(¥ koow that eght ntwa ) (1 know et s and four
rdes

Able touse 10 as a
benchmark for
regrouping for
subtraction up to 20,
using wither the
minuend or the
subtrahend, without
bridging through ten
eg.

Regrouping the minuend In two ways and recombining the

remaining quantty
[@T0[0] 3 3‘ [O[®]®] ﬁE"
) | Z (@@ 0]

IR . R8¢

17-3 = 17-3=

7-3+10= 10-3+47=
4+10 =14 747 =14

1 know that 17 can be regrouped
into 10 and 7.
| can take 3 from either 10 or 7.

Able touse 10 as a
benchmark for
regrouping for
subtraction up to 20,
using either the
minuend or the
subtrahend, bridging

Able to 'think 10’ for
subtraction e.g.

Exploring that either the minuend or the
subtrahend can be regrouped

25-13=0

Regrouping the minuend (two examples). Taking

from a multiple of ten or taking to a muliple of ten.

il 20-13+5
EE ooo 4 =7+5
oo ALY =12
(20013 (s

23-13+2
=10+2
=12

Regrouping the subtrahend - normally to a
multiple of ten.

3 25-5-8

‘Think 5' for
multiplication and
division e.g.

6x5=5x5+5x1

o000
0000 °
0000
0000
20000 1

Think 10 for multiplication and division
8x5=10x 5 2x5

0000

20606 8x5istwo
go00e groups of 5
00000 'y;"g;‘ga"
99000

" 5x5and one
more group of
5isequal to 6

x5.

In multiplication,
regroup o the '5'
benchmark, working
flexibly to regroup

either the multiplier or

the multiplicand e.g.

Application of the distributive law.

Regrouping the multiplier (number of groups) e.g
8x6.

000000

O0000@

8x6=5x6+3x6

| can use my 5 factto solve Bx 6.

I know 5x6is30and 3x 6is 18.
So8x6is48.

In multiplication,
regroup to the 10
benchmark working
flexibly to regroup

either the multiplier or
the multiplicand e.g. 12

x5

00000
00000
00000
00000
(eJelolole}
00000
00000
00000
00000

38000

GG@gaIIII.

12x5=10x5+2x5

4,55
For example: 7 7
Both addends can be regrouped using
cnmp\ements to 1 and ‘some more’.

For example,

I can regroup the sublrahend 3 into 3 and 2
Then | can take away the > leaving ~ or 1
and finally take away 5

N

Use regrouping methods
to find unknown products

in mul‘rlpllcahon e.g.

7x8

[ Icanﬁnd?xalnlotsufwayslf

I didn’t know it.
lcantry 7 x4x20r8x8-8.

®
+3 -I'f

Regroup for division of

fractions by whole
numbers e.g.

| knom that 12 + 3 can be thought of as If I
share 12 equally between 3 groups, how
many in each group?’

3
So 7 + 3 can be thought of as, ‘If | share 7
equally between 3 groups, how many in
each group?"

6
-+3
7
L 1
CTrT T T 717 71 ]
P 3 p
3 5 H
3
Zi2
4
I ——
[ e e -

% + 2 can be understood as:
“If | share % equally between 2 groups,
how many in each group?"

Regroup fractions for
multiplication (focus on
this understanding
before applying the
rule) e.g.

(™ I know that 3 x 4 could mean 3 groups of 4.
So % x % means half a group of %.

i When we find half of any number, we
divide it by two.

The blue part has a value of £.
1

When I halve it, it makes &.




through ten e.g.
ICICR0 )

[®
Forexanple, 17-0 [ @]

17.9=
—~ 17-7-2= e 10-9+7=
2)10-2=8 {10) 5 (7)1+7-8

- »
™ ™.

(" Nine can be regrouped Soventeencanbe )
into 7 and 2. regrouped into 10 and 7.
1 can take 7 from 17 to. Then | can use my
leave 10 and then | can nnumber bonds 1o take 9
use my number bonds.
| totake away 2 more.
L )

from 10. Im et with 1.
| Then1add one to seven,

Counting on
and back

Be able to count
fluently. To do
this, children need
to have mastered:
The one-one
principle - each
object is counted
once and given one
counting tag

The stable-order
principle -we use
the words in the

same order

The cardinal
principle - the last
number counted is
the number of the
set

The abstraction
principle - counting
can apply to
objects which are
not tangible e.g.
number of claps

0

The order-
irrelevance

Count onr'rorfind the
total and difference

eg.

equals five.

Two fewer than five
equals three.

Count on to find the
total and difference
and link this
knowledge to fact
families e.g.

?
14 and 2 more equals 16.
2 fawer than 16 equals 14.

Be able to skip count
in a variety of ways
to promote the 2x
tables and doubles
eg.

Counting groups of objects with two hands
(drawing out understanding of doubles).

000
(o]ele)

To include opportunities to count in 2s in several
s

ways
Sy

2 o Mo

ﬂ &

»

14+00=18
Oe+14=16
16-14=0
16-0O=14

Count in units where
units are different e.g.
36 = ten, twenty, thirty,
onhe, two, three, four,
five, six

Count on and back from
any two digit number
and notice what changes
and doesn't e.g.

‘_[ ._54 3tens snddona;_

000000006 020000 ogeneeentr-oors —
L

| 44 4tensanddones

i
III "'\.36 3tens and 6 ones
II "\.26 2 tens and 6 ones

| can see that the tens are changing but
the ones are staying the same.

Skip count in 3's ina
variety of ways,
forwards, backwards
and from different
starting points.

Count on to find
complements to
benchmark numbers
within 100 e.g.

Count on and back from
any three digit number
and notice what
changes and what

doesn't e.g.

236 2 hundreds,

- ”J, 3tens anl:lnﬁrgness
- ” 226 2 hundreds,
2tens and 6 ones

- , 218 2 hundreds,
1ten and 6 ones

CH 206 2 hundreds,
0 tens and 6 ones
B I o ®
m i 186 1hundred, 8

tens and 6 ones

Count on to find
complements to
benchmark numbers
within 1000 e.g.

916 — 897,

There is 3 more to 900 and 168
more to 916.
3+16=19

Understand the
connections between
the 3, 4 and 8 times
tables and know
strategies to be able
to work out unknowns

Count on and back from
any four digit number
and notice what changes
and what doesn't e.g.

Bl 2236
aJ B 2136
- 1] 2036
' . 1l 1436
PR e

Count on and back in
multiples and make
counting connections e.g.
counting in 6's, 60's,
600's, 0.6's

Count in 25's, 50's, 0.1's
and 0.001's

Skip count all the times
tables and understand
the connections between
them
If | know X1, X2, x5, 10, what else can | work out?

1 more, 1 less

L

x4 x6 x9 x3

2 more, 2 less

'R

X7 x8 x4 x3




Drawing out complements to benchmark numbers.

principle - it Be able to skip count o eg.
doesn't matter in 5s and 10s in a = tere 7 G

more to 20
13 i iy and 5 more El

which order we variety of ways, 025

count objects in forwards, backwards
and from different
Be able to count on | starting points.
when an addend is
given, rather than
count all

Be able to identify
the largest number
and count on from

it
Reordering Reorder to ensure Reorder numbers to Reorder three or more | Reorder three or more Reorder three or more
and finding efficient counting find complements when | numbers up o 1000 to | numbers up to 10,000 to | numbers to find
complements eg. adding three one digit find complements e.g. find complements e.g. complements where the
Thereere & enimels numbers e.g. 6+7+4 (add | 75+95+25 can be 800+240+360 arrangement is more
Qﬁ@'}a %(‘T the 6 and 4 first to reordered into 75+25 310+700+30 = complex e.g.
How many diferent ways can vou sorl make 10) to make the benchmark £3.99+£7.80+£2.01
the animals? 100, then add 95 to Reorder three or more
total 195. Or numbers involving tenths
6+9+4+5+1 (reorder to | and hundredths to find
make number bonds to | complements e.g.
10) 1.5+3+0.5
2.5+25+5+2 b= (reorder
to make wholes)
Applying the Think addition to Think addition to solve | Think addition to solve
inverse solve subtraction subtraction with subtraction with

with numbers to 10 numbers up to 100 e.g. numbers up to 1000

Tens Ones - Ones = [ without regrouping

eg. eg.
8-3 pe
?
soe0ie i oo = |
olo/o @ LIl 329
Lol O
< g °° 4+0=27 329-285=00 so 285+ (] =329
I can see that | Know that I know 4 and 3 makes 7 so . . . .
s fveand Think multiplication for
three and eight Co . .
e division by grouping

Understand the
e thraa s gt relationship between

multiplication and




Think addition to
solve subtraction

with numbers up to
20 eg.

16-2=0

[][][][]ﬂ
K][][][][] 0
ﬂﬂﬂ--
ﬂﬂ[ﬂ--

| know that fourteen

lcanseethat | e
sixteen can be and two more is

split into fourteen sixteen.
and two. So 16 subtract two
J is fourteen.

division. In
multiplication,
understand the
interrelationship
between multiplier,
multiplicand and
product. In division,
understand the
relationship between
the dividend, divisor
and quotient e.g.

4x3=12
& & &l
& & & Il
C X |
& & & Il

Number in each group
3
Number [ &% & 4x3=12
of &= 3x4=12

|
Ly T 12+3=4
gro:ps s z %}@ ‘ 12+4=3
o & &

| can see that 3
can be taken from
12, four times.

| can see that 12 |

can be shared
into 4 equal

groups with 3 in
each group.

| know that | can |

use4x3=12to
answer 12 + 3 or
12+ 4.

Make the connections
between multiplication
and division and

AND sharing e.g.

By grouping

— T —
| can see that 3 groups of 8 equal 24.
3x8=24,24+8=3

I can see that 8
groups of 3 equal 24.
8x3=24,24+8=3

Make further
connections between
multiplication and
division and fractions




fractions e.g.

b 1
iR s
1 H
: |
e
OO®
900! One third of 12 equals 3.
I O : Two thirds of 12 is 9.

Rounding Identify the midpoint | Round to the nearest 10, | Round to the nearest
between a set of 100, 1000 and other 10, 100, 1000, 10,000
numbers under 1000 units such as money and | and other units such as
(and use this in order time money, time, decimal
to understand numbers, negative
rounding) e.g. numbers

359 is nearer to 400 than 300
s0 it rounds to 400 .
Use rounding as an
estimation for
multiplication and
” division e.g.
688 x 79 =
315 is nearer to 300 than 400
688 rounds to 700 and 79 rounds to 80.
The calculation 688 x 79 is close to 700 x
80, which is 56,000.
789+ 79 =
789 rounds to 800 and 79 rounds to 80.
The calculation 789 + 80 is close to 800 +
80, which equals 10.
Estimation Estimate the distance Estimate the distance Estimate the distance of | Estimate the distance

of numbers from target
numbers under 100 e.g.

Drawing out understanding of the distance of
numbers to target numbers.

~0000000000,

o0

24 is 4 away from 20

and 6 away from 30.
24 is nearer to 20 than
to 30.

of numbers from
target numbers under
1000 to prepare for
rounding e.g. 234 is 4
from 230 and 6 from
240. 240 is nearer to
230 than 240

numbers from target
numbers up to 10,000,
including tenths and
hundredths to prepare
for rounding e.g. 2134 is
34 from 2100 and 66
from 2200. 2134 is
nearer to 2100 than
2200.

of numbers from
target numbers up to
1,000,000, including
decimal numbers and
negative numbers, to
prepare for rounding
e.g. 20,034 is 4 from
20,030 and

6 from 20,040.




20,034 is nearer to
20,030 than to 20,040.

Compensation

'Think 10', use
benchmark numbers and
compensate for trickier

calculations e.g.
17+8=01

.
ses ene

{ \ Adding 8 is like
17+ .10. ) adding ten and
/ sublract taking 2 away.

./B\ ’2 Subtracting 8 is like

subtracting ten and
adding 2 back

Apply this to subtraction.

Use benchmark
numbers and
compensate for adding
and subtracting
numbers up to 1000,
including money e.g.

£3 and 40p add 80p

£3 and 40,
i £3.40 + £1-20p
=£4.40 - 20p
=£4.20

Adding 80p is the same as
adding £1 and subtracting 20p.

632 - 596
Subtracting 596 is the same as
subtracting 600 and adding 4 back.

Use known facts to
compensate for
unknown multiplication
and division
calculations up to 12x
tables e.g.

9x3=10x3-3

9x3=10x3-1x3

Nine groups of three is
‘equal to 10 groups of
three, less 1 group of 3.

000000000
2000000000
2000000000

Use benchmark numbers
and compensate for
adding and subtracting
numbers up to 10,000,
including money and time
e.g. "I could think of
2550 + 490 as
compensation because
adding 490

is like adding 500 and
taking ten

away. Now my calculation
looks like this:

2550 + 500 - 10 = 3040.

Dy
(> [ itis 1.44pm. What time
’.‘ 7 | willitbe in 50 minutes?
< J s & g
Adding 50 minutes is like

adding one hour and taking
away 10 minutes.

Subtracting £17.00

is like subtracting
£20.00 and adding
back £3.00.

Compensate in
multiplication and
division with numbers up
to 1000 e.g.

3x9=3x10-3

0000000008
0000000008
0000000008

Nine groups of -
three is equal to | could use this
to find 90 x 3.

100x3-10x3

ten groups of
three, less 1
group of 3.

Use number knowledge
to look for 'nearly

numbers' in calculations
(including decimals) e.g.

7834 + 79,996

79,996 is 4 less than 80,000 and that's an
easier number to add.

132,457 - 11,999 =

Subtracting 11,999 is like subtracting
12,000 and then adding 1.

Now my calculation is
132,457 - 12,000 + 1 =

Rebalancing

Understand the concept
of equal sum (that the
sum remains equal when
the addends are
rebalanced in addition)
with numbers up to 20

Use the equal sum
concept with numbers
up to 1000 as a method
to solve addition

Use the equal sum
concept with numbers up
to 10,000, including units
of time and money, as a
method to solve addition

Apply the equal sum
concept to a range of
numbers and missing
number problems
(including units of time




| can prove that
7+5=10+2
using a bead

string.

Understand the concept
of equal difference
(subtracting the same
quantity from both
subtrahend and minuend
maintains the
difference) with
numbers up to 20 e.g.

5-3 is equal to 7-5
BEREEE-
SIS s s <>
5-3 is equal to 3-1
BEREEE-
SlalE) < XX

calculations e.g.
e.g. 52+ 37
il
52 +37

7 I move 2 beads from the 52 and give 7
them to the 37.
Now | can solve 50 + 39. It's easier.

Use the equal
difference concept
with numbers up to
1000 as a method to
solve subtraction
calculations e.g.

| can take 3
from each

number and the
difference will

. remain equal.

I can add 5 to
each number
and the
difference will
remain equal.

If | wanted to solve 21 - 16, | can take 1
from each number and solve it as 20 - 15.
Thatis an easier calculation.

calculations e.g.

255 + 49 Is easier If] take one from the 255
and give it to the 49. My sum stays equal.
Then my sum becomes 254 + 50 = 304,

[ L[ ttis 1.44pm. What time
.‘ » will it be in 50 minutes?

10 minutes

1 hour 44 minutes + 50 minutes =
1 hour 34 minutes + 60 minutes =
2 hours and 34 minutes =

2.34pm —

' If 1 give 10 minutes from the
1 hour 44 to the 50 minutes
then | can add on 1 hour.

Use the equal difference
concept with numbers up
to 10,000, including units
of time and money as a
method to solve
subtraction calculations

' lcanadd 4 to
each number

and the
difference will

e

I I cantake 6
from each
number and
the difference
will remain

| equal.

Which strategy did you
prefer? Explain why.

Use equal difference
concept with tenths and
simple fractions e.g.

2 5
64-39  66-32  77-48 '3 7

and money) e.g.

24+ [1=30+3.
39 +52 345+ 198
0.39 + 6.54 51+27=0+ 48

7834 + 79,996

79,996 is 4 away from 80,000.
| can rebalance the sum by taking 4 from
7834 and giving it to the 79,996.
Now | have 80.000 + 7.830 = 87.830. p

Use the equal
difference concept
with a range of
numbers, decimals and
fractions e.g.

132,457 - 11,999 =

11,999 is nearly 12,000. If | add one to o
each number the difference will stay equal.
Now my calculation is 132,458 - 12,000 =

0=4-115

il

" ltis easier if | subtract 0.15 from each
number. The difference will stay the
same. Now my calculation is 3.85- 1 =

£122.56 - £87.99 9.1-67 153-57

X + by powers
of 10

Understand the
concept of x and + 10,
and use known facts to
multiply and divide by

Understand the concept
of x and + 10, and use
known facts to multiply
and divide by 10, 100 and
1000 e.g. 4000 x 6, 240
+4,750mm=___ cm.

X and + by powers of
10, including 2 step
problems. Includes

decimals e.g.

The division diagram shows 7200 + 200 = 36

Use the diagram to solve: 3600+ 200=
[t " 18000 + 200 =

00
72 5400+ =27

w2 =6600 + 200

1t

5600+80 30=[0+12 270+9=0+09
7x0.001 1.8+0.1 3.25+0.00001




10 and 100 e.g.

| know that when
multiplying 3 by 40,
40 is ten times bigger
than 4, so my answer
will be ten times bigger
than 3 x 4

23

— OO

al | Y

23 groups of ten.
20 groups of ten is equal to 200.
3 groups of ten is equal to 30.
23 groups of 10 is equal to 230.

O=120+3

120 is 12 tens.

12 tens divided into 3 groups is equal to
4tens. 4tensis 40.So40 =120 +3.

Circle two numbers that multiply together to equal _‘
10 million
0 2,000 5000 50,000

"I know that 10 million
has 8 place values
columnsand 7 0's. T
know that 2 x 5 = 10.
This already has one O,
therefore I could use
2000 x 5000 or 200 x
50,000"

Doubling and
halving

Be able to find
double of a humber
(up to 10) using
concrete

resources e.g.
Outdoors
Have number shapes hidden around the
cutdocr area.
Give each child a number shape and ask them
o find another one the same to make a
double: Encourage them to say the double
they have found, g, Double 5 is 10

Dﬂe;\ﬂ[gg

Be able to link ‘fair
sharing' between 2
to the language of
‘equal parts' and
‘half’

Find doubles up to 20

and link this to
repeated addition

eg.

Buikd Represent

]
BB

Understand the link
between doubling,
halving odds and
evens

Find doubles and near
doubles with numbers
up to 100 e.g.

Finding doubles and near doubles

00
000

I know that 3 add 3 makes 6.
So 3 + 4 must be 1 more.
3 + 2 must be one less.

- How can we use this to add
13 + 14, 23 + 4 or 30 + 407

Relate repeated
addition to
multiplicatione.g. 3 + 3
=2x3

Use doubling to relate

multiplication facts e.g.

- Q0000
2x5is equal to
double 1 x 5.

Find doubles and near
doubles with numbers
up to 1000 eg.

70 + 60 is like double 60 plus 10.
It's also 10 less than double 70.

Use doubling and
halving to find unknown
products e.g.

To include ‘double and double’ strategy for x8 and
halving strategy for finding 5.

I can find 5 lots by finding 10 lots and
halving the product.

Be able to generalise
what happens when we
halve a number that is
an odd multiple of 100
e.g. "If T halve 700, T
can share three
hundreds into each

Find doubles and near
doubles with numbers up
to 10,000.

Use doubling and halving
to find unknown products
in multiples of 10 e.g. 9 x
200 "T know that 9 x 100
= 900, and 200 is double
100, so to find the
product I can double 900
to get 1800."




4 x5 is double 2 x 5.
| can show it as an array and
as a linear model.

Be able to generalise
what happens when we
halve a number that is
an odd multiple of 10

eg.

If | halve 30, |
can share one
ten into each
group but then

| have to

regroup the
last ten into ten
ones. Each
group will then
od get five ones.
So1tenand5
ones in each
group is 15.

group but then

I have fo regroup the
last hundred into ten
tens. Each group will
then get five tens. So
three hundreds and 5
tens in each group is
350."

"Where there is an odd
multiple of ten or
hundred, T will always
have to regroup my last
ten or hundred into the
next place value column
down. Then I will share
halve of that between
the two groups which
will always be 5 units
(5 ones or 5 tens)"

Rearranging

Rearrange the multiplier
and multiplicand using
knowledge of doubles
and halves to make a
calculation more
manageable e.g.

4x16=

9000000000 000000
0000000000 000000
0000000000 000000
0000000000 00eeee0

Can become 8 x 8
0000000
Q0000000

Doubling the
90000000 ) 4x and hglving

©0000000 the group of 16

000000060 gives me 8 x 8.
00000000 The area
00000000 | remains equal.
00 00eeeeo

Use the relationship
between doubling and
halving to manipulate
the multiplicand and
the multiplier to find
more efficient
calculations e.g.

12x2.5=6x5. | halved the
12 and doubled the 2.5 to
make the calculation easier.

12x25=

16x6 %=

16x6%=8x12% =4x25=100
| can make this easier for me by doubling
and doubling again the & %. This means |
have to halve and halve again the 16 to
maintain the area. Now | get 4 x 25 = 100.

Use halving and halving
for division,
understanding why the
halving needs to be
done to the dividend
and divisor and not the




quotient e.g.

T2+4=(72+2)+2

- —

When | am dividing by 4, | like

to halve the number and
halve it again.

For example, If | shared 12 cookies among 4
children each child would get 3 cookies.

12+4=3 _
- o-u \ | can also see that 6 cookies
' ] shared between 2 people
L : ; would give the same group
size. The size of the group
..' hasn't changed. So 12 +4
| can be changed into 6 + 2.

As | am trying to find out the:
group size, | can also see
that 3 + 1 gives me the group
size. So 12 + 4 can be
thoughtof as 6+ 3 and 3+ 1.

I can see all of these in the:

array.

Applying this conceptual understanding to larger
numbers encourages playfulness with division.

I saw that | could halve
both the dividend and the
divisor, so | did to see if it

made it easier. Then |
realised that | could halve

them again and again.

Apply halving and
doubling to fractions
eg.

Pupils have already secured conceptual
understanding of this rule, for example:

5x4=10x2=20x1

Apply this understanding to fractions, for example:
Yax Ve

If we double the first term and halve the second,
we can transform the calculation to:

1

1x2
8




Key Instant Recall Facts (KIRFS)

Fluency also means automatic recall of key facts. These are the facts which children should be able to recall at the
end of each year group. They will need to explicitly be taught strategies (doubles and near doubles, compensating
etc.) to work them out as well as lots of practice in order to achieve automaticity in recall.




| Adding | | | Bonds to 10 | | Adding 10 | Bridging/ Y1 facts
compensatin,
pemTE -0 1|2|3|4/5]6|7|8|9]1I0
| Adding 2 | | Adding 0 | | Doubles | Near doubles |
(] -1
0 | 2 3 4 5 6 7 8 9 10 2 [0 ||
0 0+0 | 0+1 | 0+2 | 0+3 | O+4 | 0+5 | 0O+6 | 0+7 [ 0+8 | 0+9 | O+10 £ 3 IEEU AR ENON BRI
4 a=0 Al a =} f=d
I 1 +0 I +1 I +2 1 +3 | +4 | +5 | +6 1+7 | +8 1 +9 1+ 10
B =0 | e | smr | 53 | tea | ses
2 2+0 2+ 1 2+2 2+3 2+4 2+5 2+6 2+7 2+8 2+9 2+10
6 s | & fal | &b | bk | 8e% £t
3 3+0 3+1 3+2 3+3 3+4 3+5 3+6 3+7 3+8 3+9 3+10
=0 I -1 1 T=4 -5 Tt T=7
7
4 | 4+0 | 4+1 | 442 | 443 | 4+4 | 445 | 4+6 | 4+7 | 448 [ 4+9 | 4410
8 | o0 s G-2 | 8-3 | 8-4 | 84 | &-¢ | 87 | w-n
5 5+0 5+ 1 5+2 5+3 5+4 | 5+5 5+6 5+7 5+8 5+9 5+10
9 5-0 g1 g 7-3 -1 5-& ¥-T ¥-B ¥
6 6+0 6+1 6+2 6+3 6+4 6+5 6+6 6+7 6+8 6+9 6+10 lo -0 m-r 13-2 -3 -£ -5 o-5 -7 -8 {[55-] 10— 1o
7 |7+0 | 7+1 | 7+2 | 7+3 | 7+4 | 7+5 | 7+6 | 7+7 | 7+8 [ 7+9 | 7+ 10 i L I LR B L B IR B I B
12 1 iz-2 | iz 1 12-6 | 1z-7 | 1z-8 | 1z-p | 1z
8 8+0 8+ 1 8+2 8+3 8+4 8§+5 8§+6 8+7 8+8 8+9 8+ 10
13 i 0oa | 03-5 | azee | oazer | a3es | Ees | 2o
9 9+0 9+ 1 9+2 9+3 9+ 4 ?+5 9+6 9+7 9+8 9+9 9+10
|4 2 | 155 | dd.g I 148 | 14.% | l4=10
IO 10+0 | 10+1 10+2 | I0+3 | 10+4 | 10+5 | 10+6 10+7 [ 10+8 | 10+9 | 10+ 10
15 [P TP NTOS B RT3 NP I T NT
. . . . I6 t=t Ihad 1.8 e It=ldl
Children will also need to recall the inverse subtraction fact -
iR I7-8 [ER ] I7 =1
18 i8-8 ":, B=1a
19 "; 110
20 w-

EYFS

e Recognise the number 0-20

e Know one more and 1 less for number 0-20

e Know the days of the week in order

o TIdentify 2D shapes: circle, square, triangle, rectangle, hexagon, pentagon



o TIdentify 3D shapes: sphere, cylinder, cone, cubes, cuboids

Year 1

e Facts within 10 as above and related subtraction facts
e Know o'clock and half past times

e Know the seasons in order

e Know the months of the year in order

e TIdentify 3D shapes: pyramids, square based pyramids

Year 2

e Facts within 20 as above and related subtraction facts

e Doubles and halves of numbers to 20

o Multiplication and division facts 2, 5 and 10 x tables

e Multiplication facts for 3 x tables (although this is not covered in more depth until year 3, there have been
questions on year 2 SATs covering counting in 3's)

e Know quarter past and quarter to times, as well as intervals of 5

e Number of minutes in an hour; number of hours in a day

e Coin recognition up to £2 and note recognition

e Know 100p=£1

o Identify 2D shapes: quadrilaterals, regular and irregular polygons

e Identify 3D shapes: cuboids, prisms



Year 3

e Sums and differences between pairs of numbers which are multiples of 10 and 100

e Doubles and halves of multiples of 10 or 100

e Complements to 100

e Complements to 60 (time)

e Complements of fractions with the same denominator that make 1 e.q. 3/7 +4/7 =1

e x 3,x4,x 8 facts including division facts

e Number of seconds in a minute, number of minutes in an hour, number of hours in a day, number of days in a
week

e Number of days in each month and in a year including a leap year

e Recognise right angles

e Recognise parallel and perpendicular lines

e Recognise horizontal and vertical

Year 4

e Review addition and subtraction facts within 20, ensure application to 10, 100 and 1000 (6 + 3, 60 + 30, 600 +
300, 6000 + 3000)

e Doubles and halves of multiples of 10, 100 or 1000 (6 + 6, 60 + 60, 600 + 600, 6000 + 6000)

o All multiplication and division facts to 12 x 12



e Multiplication and division by zero and one facts

o Division and multiplication by 10 and 100

e Conversion of kilometres to metres, hours to minutes, years o months, weeks to days

e Complements of tenths that make 1

e Complements of hundredths that make 1

e Convert between decimals and fractions for 3, #, # and any number of tenths and hundredths
e Read roman numerals to 100

e Know right angles = 90 degrees

e Know the types of triangle (isosceles, equilateral, scalene)

Year 5

e Identify prime numbers up to 20 (2, 3,5, 7, 11, 13,17, 19)

e Recall metric conversions (1 kilogram = 1000 grams, 1 kilometre = 1000 metres, 1 metre = 100 centimetres, 1
metre = 1000 millimetres, 1 centimetre = 10 millimetres 1 litre = 1000 millilitres)

e Recall square numbers up to 12 squared and their square roots

e Read Roman numerals to 1000

e Know angles on a straight line = 180 degrees

e Know angles in a triangle = 180 degrees vz__Jo5 __[sov

1/4 0.25 25%

e Know angles around a point = 360 degrees N

25— lor 4ot

1/100 0.01 1%

9/100 0.09 9%

21/100 0.21 21%

Year' 6 1/20 005 |5%

e Convert between decimals, fractions and percentages



e TIdentify prime numbers up to 50 (2, 3,5, 7,11, 13,17, 19, 23, 27, 29, 31, 37, 41, 43, 47)
o Illustrate and name parts of a circle, including radius, diameter and circumference and know that the diameter
is twice the radius
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2020/Maths%20Lead/Research/espresso 1 learning and assessing times tables.pdf

Archemides NE Maths Hub: Teaching Times Tables: A Whole school Approach https://carmelarchimedesmathshub.org.uk/wp-content/uploads/2018/10/Times-Table-A-Whole-School-Approach.pdf

NCETM sources:

https://www.ncetm.org.uk/resources/50006

https://www.ncetm.org.uk/resources/40533

https://www.ncetm.org.uk/resources/45233

https://www.ncetm.org.uk/files/111737428/Fluency+handout.pdf

https://www.ncetm.org.uk/resources/49037
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