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What does it mean to be ‘fluent’?

Fluency...
“the phonics of maths”



The NCETM'’s definition of fluency:

‘Quick and efficient recall of facts and procedures and the
flexibility to move between different contexts and
representations of mathematics'.

https://www.ncetm.org.uk/teaching-for-mastery/masteryexplained/five-big-ideas-in-teaching-for-mastery/



For pupils
« develop fluency in calculation and a

confidence and flexibility with number that

exemplifies good number sense

» be able to clearly communicate their

mathematical ideas

* demonstrate a positive attitude towards

maths



Thinking about fluency
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Roicki, J. (2017) Multi-dimensional fluency. Math Musings. [Online] [Accessed on 21 January 2020] ‘é‘
https://mathmusingsblog.wordpress.com/2017/08/19/multi-dimensional-fluency/



https://mathmusingsblog.wordpress.com/2017/08/19/multi-dimensional-fluency/

Year 3

Count from 0 in
multiples of 4, 8, 50
and 100.

Read and write
numbers to 1,000
Find 10 or 100 more
or less than a given
nhmber.

Add and subtract two two-
digit numbers (no crossing

of tens boundary)

Add three one-digit
numbers.

Recall multiplication and division facts for the .

3,4 and 8 times table.

Find fractions of a set of
ohjects

See fractions as numbers
Add and subtract fractions
with the same denominator




Year 4

Count in multiplesof 2,4, |
6, 7,8, 9,25, 50 and
1,000,

Read and compare
numbers beyond 1,000. .
Find 10, 100 or 1,000
more or less than number
Count backwards through
zero to include negative .
numbers.

Add and subtract
numbers with up to
three digits and ones,
tens or hundreds.
Add and subtract two
two-digit numbers
(crossing of tens
boundary).

Add three one-digit
numbers.

Recall and use multiplication and
division facts for all times tables
multiply by 0, 1.

Use place value, known and derived
facts to multiply 3 single-digit
numbers.

Use known facts to multiply
multiples of 10 by a single-digit
number.

Divide a one or two-digit number
by 10 and 100.

* Find fractions of a set of objects

*« Count up and down in tenths;

* Recognise and use fractions as
numbers

* Add and subtract fractions with
the same denominator




Year 5

Count in multiples of
2,4,6,7,8,9, 25 and
all powers of 10 for
any given number up
to 1,000,000.

Read and compare
numbers to
1,000,000.

Find 10, 100 or 1,000
more or less than a
given number.

Count forwards and
backwards with
positive and negative
numbers

Add and subtract two two-
digit numbers

Add three one-digit
numbers.

Add and subtract
multiples of 10 and 100
mentally.

Add and subtract near
multiples of 10, 100 and
1,000 mentally.

Add and subtract numbers

which include tenths | |

mentally.

» Recall facts for all times tables up to 12 x 12.

o  multiply by 0.

 multiply and divide by 1.

* multiply 3 single digit numbers.

 multiply multiples of 10 by a single digit
number.

* Multiply and divide numbers, including
decimals, by 10, 100 and 1,000.

 multiply and divide multiples of 10 and 100
together.

* multiply and divide by 25.

find and write fractions of a
set of objects

Count up and down in tenths
and hundredths

Recognise and use fractions
as numbers

Add and subtract fractions
with the same denominator.




Year 6

Count in multiples of
2, 4,67, 8,9 25and
all powers of 10 for
any given number up
to 1,000,000.

Read, write, order
and compare
numbers to at least
10,000,000,

Find 10, 100 or 1,000
more of less than a
given number.

Use negative
numbers in context,
and calculate
intervals across zero.

Add and subtract two two-
digit numbers

Add three one-digit
numbers.

Add and subtract
multiples of 10 and 100
mentally.

Add and subtract near
multiples of 10, 100 and
1,000 mentally.

Add and subtract decimal
numbers with up to three
places mentally.

Recall all times tables

multiply by 0.

multiply and divide by 1.

multiply 3 single digit numbers.

multiply multiples of 10 by a single digit
number.

Multiply and divide numbers by 10, 100 and
1,000.

multiply and divide multiples of 10 and 100 by
single digit numbers, and to multiply by 25.
multiply and divide multiples of 10 and 100
together.

« find fractions of a discrete set
of objects and numbers: unit
fractions and non-unit
fractions (any denominators -
linked to times tables facts).

¢« Countup and down in tenths
and hundredths

* Recognise and use fractions
as numbers

* Add and subtract fractions
with different denominators
and mixed numbers

» Multiply proper fractions and
mixed numbers by whole
numbers.

Decimals
Solve problems involving the
calculation of percentages




What does fluency teaching look like.....

Examples
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Number bonds to 20




Number bonds to 100: + ~ 100



Place value This number is:

There are hundreds in

There are tens in




Mulliply and divide by 10.100,1000
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Add three Thousond Add fwenty.

o7z

Add seven. Add two hundred.




Rounding

10

100

1,000

10,000

Round g_LFZ to the nearest...



Factors
Find all the factors of Eund ﬁ'

What is the highest common factor?



Write the number which is 5 less than 16

Write the number which is 34 more than 51

Write the number which is 21.4 less than 68.7
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34,0

Round to the nearest

80

Find the digit sum:

B

Does it have 3 as a
factor?

v

Is this number in the
2 times table?

v

Does it have 6 as a

Is 9 a factor of this

Does 5 divide into this

Is this number a
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2022/2023 > Curriculum > Subjects > Maths > Fluency > B,S,G assessments

LEVEL & BRONZE \g
24:8= 9x7= 7 x?=28 8x7= 4x9-=
4x?=24 8x10= 6x0= 144 + 12 = 15+3=
6x7= 56+7= 3x9= 4x8= 7Tx4:=
?x9
28+ 4= 54:6= 3x6= 6x6=
=108
45+9= ?x4=16 12x3= 6x?2=30 40+ 8=
12x? 9x 8= -
?x9:=72
=36 \/
=i = ;
2x1t= | |2x8:16 LEVEL 5 SILVER
7 x?=42 6x4-= 82x7= 600x 20= 4-2- 2.6 x 10= 10000 more
than 15345
3x5= ? x 11=22 - 12+4= 3Bx5= 4,2 .7 22124+223= 10,000-221=
4 x4-= 45 - 5 = 10000 more than write four 10000 less than 31125+2140= 6 x 8=
832 hundred 656109
Please practise these with your child at home. These thousand and
By practising with your child at home, it will help them twelve
not need to hand it back in. Every time they move up : ovin 666 = v
LEVEL 5 ;
862-10- 7x12- 30x8=60x? 100000 more. 56.4 + 100 = 3+5= 6x120 =
than 14345
113624 -29= [ simplify 1= 100,000-721= 113674-119= Ix7- DCCXXIN
66x G = simplify = 5.4 +100 = 6 x 40= 99x9= 43x9= simplify =
6= 82013+ 70 - 2x12= 27= 54376-138= 332443-1234: 72613+730 =
6
54276 - 38- 127 = convert "'?q toa 720 +12= convert 37“ to 6= 57 =
mixed number a mixed number
4-6= 3000x 200= 211222- 220= 83x8= 3.6 x 100=
Please practise these with your child at home. These qu - - - -
with your child at home, it will help them move on to the -12,-6.? 55x 50 = 8.3 x100= 15+6= 231324+333=
Every time they move up a level, your child will be given
100000 less than write two % - % = 100000 more 331125+2240=
536109 hundred and than 932
twenty two
thousand and
twelve
;x 9= 660+ 6= 40x9-60x2 CMXVI 500x 30 =
CMXI 7 x 7= 840 711832+244= 03x100= 2.2

Please practise these with your child at home. These questions are similar to the weekly mental maths challenges we do in class. By practising
with your child at home, it will help them move on to the next level. Please keep this copy at home to refer to. You do not need to hand it back in.
Every time they move up a level, your child will be given a new sheet to bring home.
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Fluency/B, S, G assessments
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24 - 8 = 9x7 = 7 x2=28 8x7= 4 x9-=

4 x?2=24 8 x10 = 6x0-= 144 - 12 = 15+ 3=

6x7= b6 =7 = 3x9:= 4x8= 7x4-=
. L, ?x9 _ _

28 = 4 = b4 -6 = -108 3x6= 6x6-=

45 - 9 = ?x4=16 12 x 3= 6 x?=30 40 - 8 =
? =

127 2 x9:=72 11x11= Ix8 5 x 6 =

=36

12 x 11= ?x 8:=16 90+10+= 21+7= 9x9:=

7 x? =42 6 x4-= 27 +3= 6 x8= ?2x7 =14

3xb= ? x 11=22 ?2x3=18 12x5= 49 - 7 =

4 x4-= 45 -+ 5 = 3x7= 11 x2 =77 27 - 3=

Please practise these with your child at home. These questions are similar to the weekly mental maths challenges we do in class.
By practising with your child at home, it will help them move on to the next level. Please keep this copy at home to refer to. You do
not need to hand it back in. Every time they move up a level, your child will be given a new sheet to bring home.

* We use the results from this kind of activity to mfo

planning. @3 CETM
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What fluency sessions look like...

10 — 15 minutes per day

* Repetition! Lots of opportunity to rehearse, overlearn, practise skills
they have acquired but not yet secure

* Lots of talk. Verbalising thinking and explaining how and why.
* Emphasis on vocabulary



4000 — 1532 = 2468 Ao

~ 1941

3999 - 1531=2468 ) L6 3
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8-3:=5
1 A

Minuend  Subtrahend Difference

4000 — 1532 = 2468

3999 — 1531 = 2468
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Language for calculating

addend + addend = sum

minuend - subtrahend = difference

Fal

e ©

factor x factor = product <
dividend + divisor = quotient g
(22623 oL TR



The importance of vocabulary....

* precise vocabulary for discussing maths

« shared across school — prevents concepts seeming to change as children
move up

« same, mathematically accurate language all the way through



divided by ISequalto

lots of IS equal to

has been shared into
groups. There Is In each group.
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11 b

less than ten Is

“One less than ten Is nine.”




The whole is divided into ( ) equal parts,
each part is () of the whole.

D N C




Using the stem to prove and justify...

The whole is divided into ( ) equal parts,
each part is () of the whole.
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This is not about rote-learning...

REPETITION AND MEMORISATION V UNDERSTANDING

Memorisation and understanding can sometimes be seen as two
opposing ideas. However this idea is challenged in some research
literature, for example Lai and Murray (2012) who argue that the
two aspects of memorisation and understanding are intertwined,
where one supports the other.

Debbie Morgan NCETM




