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Turton & Edgworth C.E./Methodist Primary School

Fluency Policy

Fluency involves;
*  Quick recall of facts and procedures
*  The flexibility and fluidity to move between different contexts and representations of
mathematics.
*  The ability to recognise relationships and make connections in mathematics

) Teaching for Mastery

* Access .. - | * Chains of

* Pattern i = Reasoning

* Making .« Making
Connections h  Connections

i Small steps are
easier to take

Variation Fluency
* Procedural * Number Facts
* Conceptual * Table Facts
* Making : ' * Making
Connections Connections

Fluency is one of the 'Five Big Ideas'. These are principles drawn from research evidence that underpin
a 'Teaching for Mastery' approach. Fluency goes hand-in hand with the other ideas that lie at the heart
of maths mastery pedagogy.

A child who is fluent in key maths facts has the ability to quickly and efficiently recall facts and
procedures and has the flexibility to move between different contexts and representations of
mathematics.

At Turton and Edgworth CEMPS there is an emphasis on the importance of developing fluency with
mathematical facts. Mathematics lessons begin with a fluency activity. Children are also given regular
opportunities within and outside of maths lessons to practise basic facts and develop flexibility with
these facts.
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A CPA (concrete - pictorial - abstract) approach is followed Turton and Edgworth CEMPS which
supports the development of fluency with key concepts. A number of concrete, pictorial and other
resources are used at in school to develop the understanding of basic facts and help children to become
fluent in basic maths facts. Children may use the following resources to help secure fluency with
number facts: stem sentences, Numicon, ten frames, rekenreks, bar models, part-whole models,
counters and Dienes apparatus. Children develop their understanding of basic facts with concrete
resources first before moving on to representing numbers and facts pictorially and then abstractly.
When fluency with a fact develops children will no longer need resources and will be able to
automatically recall that fact within three seconds. At Turton and Edgworth CEMPS there is a drive
on fluency throughout school. This is being supported by an emphasis on concrete and pictorial
representations of number in the Early Years and Year One.

What is a CPA approach?

Concrete: The 'doing’ stage. Using physical objects to understand a concept and solve maths problems.
Pictorial: The 'seeing’ stage. Using visual images to support conceptual understanding and solve maths
problems.

Abstract: The 'symbolic’ stage. Using numbers and symbols to solve and understand maths problems.

Children in Reception and Key Stage take part in the NCETM Mastering Number Programme Project.
This project aims to secure firm foundations in the development of good number sense for all children
from Reception through to Year 1 and Year 2. The aim over time is that children will leave KS1 with
fluency in calculation and a confidence and flexibility with number. Attention will be given to key
knowledge and understanding needed in Reception and progression through KS1 to support success in
the future. All Reception and Key Stage One children have a daily 10 - 15 minute ‘Mastering Number"
session following the systematic and progressive programme to further support the development of
fluency with key number facts.
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1. Developing fluency in addition and subtraction facts - Why focus on fluency in addition
and subtraction facts?

e A defined set of addition and subtraction facts build the basis of all additive calculation, just
as times tables are the building blocks for all multiplicative calculation:

5,1
36 + 45 362
| X | 1 2 4
Informal/mental addition by partitioning: Formal subtraction with column method
Root addition facts Root subtraction facts
J+4,6+5 12-4,5-2,3-1

e If childrenare not fluent in these facts, then when they are solving more complex problems the
working memory is taken up by calculating basic facts, and children have less working memory
to focus on solving the actual problem so fluency in basic facts allows children to tackle more
complex maths more effectively.

e Fluency is one of the 3 aims of the national curriculum, and external tests focus heavily on
fluency.

¢ Children need to be taught strategies to solve these facts. If children aren't explicitly taught
o solve e.g. 6+7 by thinking ‘double 6 and one more’ or o solve 12 - 8 by thinking '2 more and 2
more again’' then most children will use inefficient counting-based approaches.
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What facts do children need to be fluent in?

Children need to be fluent in the following addition facts:

+ 0 I 2 | 3|4 |56 |7 (8] 9|10

0+0 | 0+ | O+2 | O+3 | 0+4 | O+5 | O+6 | O+7 [ O+8B [ O+9 | O+ 10
| | +0 | |+ | +2 I +3 [ +4 [ | +5 | +6 1 +7 1+8 | +9 1+10
2 | 2+0 [ 2+1 | 242 | 243 | 244 | 245 | 2+6 | 247 | 248 | 2+9 | 2+ 10
3 3+0 | 3+ 3+2 | 3+3 | 3+4 | 3+5 | 3+6 | 3+7 | 3+8 | 3+9 | 3+ 10
4 4+0 [ 4+ 1 4+7 | 4+3 4+4 | 445 4+ 6 447 448 44+9 4+ 10
5 5+0 | 5+ | E+2 | 5+3 5+4 [ 5+5 E+6 5+7 5+8 5+9 5+ 10
6 6+0 [ 6+ | 6+2 | 6+3 | 6+4 | 6+5 | 6+6 | 6+7 | 6+8 | 6+9 | 6+ 10
7 T+0 | 7T+1 7+2 | 7+3 7+4 7+5 7+6 T+7 7+8 7+9 7+ 10
8 B+0 [ 8+ | B+2 | B+3 | B+4 | 8B+5 | 8+6 | 8+7 | 8+8 | 8+9 | 8+ 10
9 F+0 [ 9+1 | 9+2 | 9+3 | 9+4 | 9+5 | 9+6 | 9+7 | 9+8 | 9+9 | 9+ 10
|O I0+0 [ 10+ [ 10+2 | I0+3 | I0+4 [ 10+5 | 10+6 | I0+7 | 10+8 | 10+9 | 10+ 10

Y| facts

Y2

facts
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These are the corresponding subtraction facts:

-lo|1]2|3|4|5|6|7|8|9]10
| -0 | 1-1

2 -0 | 2-1 | 222

3 EJ I 1.2 | 3-3

4 4-0 | 4-1 | 4-2 | 4-3 | 4-4

5 -0 | 5-1 5-2 5.3 5-4 | 5-5

6 6-0 | s-1 | &-2 | &-3 | &-4 | 6-5 | &-&

7 7-0 | 7-1 | 7-2 | 7-3 | 7-4 | 75 T-6 | 7-7

8 80 | 81 | 8-2 | 8-3 | -4 | 85 g-¢6 | 87 | 8-8

9 9-0 | 9-1 | s-2 | 3.3 | 9-4 | 5.5 | 9.6 | 9-7 | 9-8 | 3-%

Q| re-e | 1w-1 | 10-2 | 10-3 | 10-4 | 10-5 | 10-6 | 10-7 | 10-8 | 10-3 | 10-10
13 13-3 | 13-4 | 135 [ 13-6 | 3.7 | 13-8 | 13-5 | 13-00
14 1.2 | 14-5 | 4.8 | 14-7 | 14-8 | 14-3 | 14-10
|15 15-5 | 15-8 | 15-7 | 15-8 | 15-9 | 15-10
16 l6-¢ | 16-7 | 1e-8 | 16-9 | 16-10
17 17-7 | 17-8 [ 17-9 | 17-10
E s [ 12 | s
19 5 | e
20 20-10

Note that not all subtractions within 20 are root facts, e.g. 17-5 is not considered a root fact (7-5 is

the root fact for this).

The majority of these facts will be learnt in Year 1 and Year 2. In Reception, children become fluent

in working with totals to 5 (though not recording as equations), e.g. "Show me 5 on your hands. Now

show me 5 in a different way.” Year 3 will need to focus on securing fluency in subtraction facts which
6
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bridge 10. Although this is a Year 2 objective, aiming for real fluency in subtraction facts such as 14
- 9 and 13 - 5 (where fluency is an answer in 3 seconds) requires securing in Year 3.

Does fluency just mean memorisation?

Not necessarily - most rely on very quick use of strategies to solve some of them. Fluency can mean
getting an answer quickly and with limited demands on working memory.
Most facts which don't bridge 10 are memorised, 4 +5 =9 or 2 + 6 = 8 for example.

For facts which bridge 10, the picture is more complex and many of the facts which bridge 10 are
quickly derived using strategies (but still in less than 3 seconds).

o Double 6,7 8 and 9 can be memorised in fluent children.

o Many fluent children may 'just know' that 9 + 3 = 12 and 8 + 4 = 12 and relate this to their
times table/skip counting knowledge.

o Fluent children use strategies for many of the other facts. E.g. 9 + 8 -with fluency this
can be solved through very quickly applying a strategy: bridging, near doubles or
compensating.

The grid below demonstrates approaches taken by a fluent, high attaining Year 4 child to each of the
addition facts: no counting approach was used for any of the facts, but they are not memorised either
(K= Known fact; S= Strategy). The child attends a school within our Maths Hub.

0 1 2 3 4 3 B 7 8 9 10

Mame MS
School  AD
Year 4

Level 3a

Notes on strats

Predominantly bridging

Diff of 2 converted to doubles e.g. 6 + 8 saw as double 7
Strong commutativity - identical strats always used

WK N T U WO

=
=]



Turton & Edgworth C.E./Methodist Primary School

How do children become fluent?
Children need to be taught strategies to derive the facts. Teaching strategies are more effective in
securing fluency in addition and subtraction facts than taking a rote memorisation approach.

Suqggested progression

Group A: Year 1 (Within 10)

Adding1(eg.7+1 and1+7)

Doubles of numbers to 5 (e.g. 4 + 4)

Adding 2 (eq.4+2 and 2 + 4)

Number bonds to 10 (e.g. 8 + 2 and 2 + 8)

Adding 10 to a number (e.g. 5 + 10 and 10 + 5)
Adding O to a number(e.g. 3 + 0 and O + 3)

The ones without a family! 5+3,3+5,6+3,3+6

Nooswp s

Knowing these facts by the end of Year 1 will mean children will know 87 of the 121 addition facts in
the grid.

Group B: Year 2 (Bridging 10)

Children have 34 addition facts left o learn - they are the ones which bridge 10. While a few adults
have instant recall of all of these, most rely on strategies for some. Our aim for children is that they
use known facts or derived fact strategies to quickly recall or derive each fact. We need to ensure
that all children move beyond counting based strategies. This will require careful teaching of the
strategies combined with plenty of practice.

Note that these 3 strategies can often

8. Doubles of nhumbers to 10 (e.g. 7 + 7) be used interchangeably, e.g. for 8 + 9,

9. Near doubles (e.g. 5 + 6 and 6 + 5) some people will use near doubles (e.g. 8

10. Bridging (e.g. 8 + 4 and 4 + 8) + 8 + 1), some will use bridging (e.g. 8 + 2

11. Compensating +7) and some will use compensating (8 +
10-1)
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N.B. Before the children are ready to learn bridging as a strategy, they need to be able to partition all
single digit numbers, therefore the following facts need to be taught alongside the above facts:

e Partitioning 2, 3,4, 5, 6 and 10
e Partitioning 7,8 and 9

e Partitioning 11 - 20 into single digit addends

Once children have been taught the strategies, they need o move on to PRACTISE of the facts. The
aim is for an average of 3 seconds or less per fact.

Generally, for practise

- We focus on practising the set of facts being learnt (or just learnt) in isolation for a few days
- We focus on mixing these up with all previously learnt facts

For each of these 11 steps, a suggested teaching approach is laid out below, including
manipulatives/images, key teaching points and a suggested teaching progression.
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Step 1: Adding 1 to a number

-

Numicon pieces

o

Images/manipulatives

A numbered number line 5 1 2 8 68 & 78 46

I

-

-

Key teaching points )

1" key point: Adding 1 to a number is the same as '1 more than' that number
2" key point: Commutativity

7+1=1+7

-

number to 10.
Diagrams

commutatively

Concrete: Use equipment and a numbered number line to be able to say what is 1 more than any
Pictorial: Represent this knowledge in part-part-whole
Abstract: Record this knowledge using number sentences; Model that these can be expressed

Q/\odel that these can also be expressed as partitioning the whole 8 =1+7 or 8=7+ 1/

Teaching progression:

~

S 6
117 51

1+7=8 or 7+1=8

10
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Step 2: Doubles of numbers to 5

/ Images/manipulatives \
Numicon pieces @E

Doubles written up 1 +1=2
2+2=4
3+3=6
4+4=8
k 5+5=10 /
4 Key teaching points )\

15" key point:  Our doubles of numbers to 5 are all even humbers [as appropriate you can lead
children to the idea that doubling a whole number always gives us as even number]
2" key point: We need to learn our doubles off by heart!

\_ J

Teaching progression: \

Awareness of odd and even: Be able to identify numbers as odd or even,

using Numicon as a visual image

Fluency in odds and evens counting: Practice counting in even numbers

Understanding of what doubles is: "Double 5" = "Two lots of 5" [spoken] =5 + 5.

Can the children show you these with Numicon pieces or fingers on each hand?

Noticing patterns: Look as a class at the doubles pattern and relate to even numbers

PRACTICE: Now you need to play LOTS of doubles games until the children all know their

doubles of numbers to 5 of f by heart. This is one of the sets which the children just need to

memorise.

Represent in part-part whole models and in number sentences.
11

o /
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Step 3: Adding 2 to a number

Images/manipulatives \

1 etc.
6 8 10 efc

An evens number line —
An odds number line 0 2

s

|1
L
7 9 |l

[ = .
U

Numicon pieces

o j

(" Key teaching points N
1" key point: When we add 2 to a number, we are working within our odds and evens counting
pattern
2" key point: Commutativity 7+2=2+7

- J

/ Possible teaching progression: \

Awareness of odd and even: Be able to identify numbers as odd or even, using Numicon as a visual
image

Fluency in odds and evens counting: Practice counting in odds and evens to 20, forwards and
backwards until fluent. Use odd and even number lines for support.

Concrete: Use Numicon to see that when we add 2 to a number (or when we add a number to 2) we
are just making the next odd/even number.
Pictorial: Represent this knowledge in part-part-whole 7 l D

Diagrams
2|5 8|2

Abstract: Record this knowledge using number sentences; Model that these can be expressed

Qmmu‘raﬁvely and by partitioning the whole /

12
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Step 4: Number bonds to 10

/ Images/manipulatives \
Numicon pieces ?

Number bonds to 10 written up

0+10=10 10+0=10
1+9=10 9+1=10
2+8=10 8+2=10
3+7=10 T7+3=10
4+6=10 6+4=10

- /

Key teaching points
1" key point:  Our humber bonds to 10 are always odd + odd OR even + even
2" key point: Commutativity 6+4=4+6
3™ key point:  We need to learn our number bonds to 10 off by heart!

Teaching progression:
Awareness of odd and even: Be able to identify numbers as odd or even, using Numicon as a vi&
image
Exploring different ways of making up 10: Using the Numicon for support, notice that the number
bonds to 10 are always odd + odd or even + even
PRACTICE: Now you need to play LOTS of games until the children all know their number bonds to
10 off by heart. This is one of the sets which the children just need to memorise.
Represent in part-part whole models and in number sentences.
Pictorial: Represent this knowledge in part-part-whole diagrams | O

8|2

Abstract: Record this knowledge using number sentences; Model that these can be expressed
Qmmu‘raﬁvely and by partitioning the whole /

13
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Step 5: Adding 10 to a number

Images/manipulatives \

Base ten, e.g. straws, numicon

o %

4 Key teaching points )
1" key point: When we add 10 to a humber we can use our place value knowledge to combine the
numbers

2" key point: Commutativity  10+5=5+10

\_ J

Teaching progression:
Place value experience: Make up ‘teens’ numbers with place value equipment e.g. straws (or
Numicon/Dienes).

Relate place value representation to notation: "This is the number fifteen. We write it 15 because
there is one ten and five ones.”

Pictorial: Represent this knowledge in part-part-whole diagrams ‘ S

0[S

Abstract: Record this knowledge using number sentences; Model that these can be expressed
commutatively and by partitioning the whole

14



Turton & Edgworth C.E./Methodist Primary School

Step 6: Adding O to a number

Images/manipulatives )
Counters/straws/Numicon would all do here.
J
(" Key teaching points )
1°" key point: When we add O to a number we are adding nothing, and so our starting number
remains the same. [Misconception here is that 7 + 0 = 0]
\ 2" key point: Commutativity 0+4=4+0 )

/ Teaching progression: \
P

ractical experience of making up number sentences involving 0: Show me 0. Now add 4. How
much do you have? Show me 4. Now add 0. How much do you have?

Stem sentence: "When we add 0, we don't change the quantity.”

Pictorial: Represent this knowledge in part-part-whole diagrams

Abstract: Record this knowledge using number sentences; Model that these can be expressed
commutatively and by partitioning the whole

Step 7: The ones without a family

The only remaining Y1 factsare 6 + 3 & 3 + 6 and 3 +5 & 5 + 3. These just need to be learnt.
Fluent children often relate 6 + 3 to the counting in 3s pattern.

For 5 + 3 and 3 + 5 (indeed for any addition fact involving 5) children can
be taught to recognise the standard “finger pattern” for 8 of 5 fingers
and 3 fingers fairly easily, then this can be related to 5 + 3 and vice versa
(incidentally it is worth getting all reception children to recognise 6, 7,
8, and 9 when presented in this way, then they already 'know’ 5+ 1,5 +
2,and 5 + 4 as well (they just need to be taught that they already know
theml).

15
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Step 8: Double 6, 7. 8 and 9

f Images/manipulatives \

QO0®®®  Doublesided counters can model double 6, 7, 8 and 9 as double "5 and a bit"
®OO®®® | (ic. double8is double 5 add double 3)

%‘ Numicon will allow the children to see that doubles of whole numbers are always even
@ numbers

\_ J

Key teaching points
1" key point: Doubles of whole numbers are always even
2" key point: We need to learn our doubles off by heart!

/ Teaching progression: \

[From Y1, children should be able to identify even numbers and know that a double means two
lots of]

Teach as follows:

Double 6: use the clock face. 6 at the bottom, 12 at the top.

Double 7: explain that fwo weeks is called a fortnight because it has 14 nights. There are 7 days in a
week, so double 7 is 14.

Double 8 & double 9: for a few children, remembering which is 16 and which is 18 seems particularly
hard. There isn't any substitute for practice here. Keep asking any target children this many times
each day for a week, and keep a record of which children don't yet know it.

Relating to inverse. What is half of 14 etc.

Once the facts are learnt, represent in part-part whole and equations as before.

\_ /

16
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Step 9: Near doubles

/ Images/manipulatives \

Adjacent numbers recognised as being ‘'near doubles’ and ‘one up one
down’ (i.e. second model shown here) is also a really nice efficient use of
doubling.

- 00000
C 90000
Y 900000

oo
"

- J
~

Key teaching points

1" key point: I can add adjacent numbers by doing ‘double and 1 more'

2" key point: I can add number with a difference of 2 (e.g. 6 + 8) by doubling the number in
between them (i.e. by doubling 7 in this case)

3™ key point: Commutativity: 5+6=6+5

/ Teaching progression: \
Fluency in doubles: Will already have been secured
Adjacent numbers: Will be double the smaller number, add 1. OR double the larger number, subtract
1

Difference of 2:5+7,6+8,7+9
Then part-part whole and practice with equations as before

- /

17
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Step 10: Bridging

o J

Images/manipulatives \

Tens frames

~

\_

Key teaching points )
1" key point:  Bridging through ten can help us to calculate additions with a 'teens’ total
2" key point:  Commutativity: 5+8=8+5

J

/ Teaching progression: \
Partitioning single digit numbers: Children HAVE to be able to do this to bridge.

Calculating e.g. 8 + 5 by bridging requires partitioning the 5 info 2 and 3

What makes ten?: Children need to be able to make ten from 7, 8 and 9 (which are most likely

to be involved in bridging facts)

Tens frames (concrete): Make up the two quantities with counters on adjacent tens frames, then
rearrange as shown above.

Symbolic: Practice recording as number sentences (as shown above)

Part-Part Whole: Move to filling in PPW as shown here:

8|5

Number sentences (Abstract): Children in the end should be able to solve 8 + 5 (etc.)
presented as number sentences by thinking "8 + 2 + 3" in their heads
Comparison to other strategies: Highlight that we can also use e.g. near doubles to solve sony

bridging facts (e.g. 8 + 7)

40
TO
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Step 11: Compensating/adjusting

-

\_

Images/manipulatives N\
The children should already be fluent ine.g. 5 + 10 and 10 + 5
5+10=15 so
5+9:=-14

-

\_

Key teaching points
1" key point: By subtracting one from ‘add ten' I get 'add nine’
2" key point: Commutativity (5 + 9 =9 + 5)

Teaching progression
Fluency in adding ten: will already have been secured

o /

Then PPW and practice with number sentences as before

Adding 8 and 7: Highlighting possibility of using compensating for adding numbers other than 9 (e.g.

8 and 7)
Comparison to other strategies: Highlight that we can also use near doubles and bridging to solve

some compensating facts, e.g. 8 + 9

19
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Early Years and Key Stage One NCETM Mastering Number Programme

Inaddition to incorporating the above strategies for fluency development in mathematics lessons, from
October 2021 all Reception, Year One and Year Two children will take part in the new NCETM
'‘Mastering Number' Programme.

‘Mastering Number’, is a major new initiative from the NCETM and Maths Hubs. The year-long
programme will run in thousands of primary schools from September 2021. Turton and Edgworth CEMPS
is part of the first cohort of schools to take part in this exciting project. The programme is aimed at
strengthening the understanding of number, and fluency with number facts, among children in the first
three years of school.

Mastering Number is wholly consistent with and complementary to the Teaching for Mastery approach
to mathematics teaching. This is the approach that teachers use when planning mathematics lessons in
school.

Teachers of Reception, Year 1 and Year 2 will receive training and resources equipping them to give
their class a daily short ‘number sense’ session as part of scheduled maths teaching outside of the
maths lesson. The programme will last for the whole school year.

Children will have a daily ‘Mastering Number' session outside of the usual maths lesson. These sessions
will explicitly teach number facts and support fluency development. Over the year, children will use a
range of materials and representations, including a small abacus-like piece of equipment called a
rekenrek. The NCETM has provided a set of rekenreks to school. The use of the rekenrek supports
the development of depth of conceptual understanding alongside fluency during the sessions. There
are also teacher whiteboard resources and physical resources to enable children to take part in the
sessions. Each year group has a long term overview, medium term overviews and daily plans of the
fluency sessions for teachers to follow.

Throughout the programme, children will develop conceptual understanding, fluency and confidence
with the following key mathematical areas:

In Reception: Subitising, cardinality, ordinality, counting, composition of number, comparison of
numbers and partitioning.

In Years One and Two: Subitising, cardinality, ordinality, counting, composition of number, comparison
of numbers, partitioning and addition and subtraction number facts.

20



Turton & Edgworth C.E./Methodist Primary School

2. Developing fluency in multiplication and division facts

Key Stage Two NCETM Mastering Number Programme

Turton and Edgworth CE/Methodist Primary school are amongst the first group of schools who are
taking part in the KS2 Mastering Number Project in the academic year 2023-24.

Knowledge of multiplication and division and its applications forms the single most important aspect
of the KS2 curriculum, and is the gateway to success at secondary school. The NCETM's KS2
Mastering Number project enables pupils in Years 4 and 5 to develop fluency in multiplication and
division facts, and a confidence and flexibility with number that exemplifies good number sense. The
programme aims for pupils in KS2 to develop automaticity in multiplication and division facts through
regular practice.

Children at Turton and Edgworth CEMPS are provided with regular opportunities, both in class and
through engaging homework activities, to develop times tables knowledge. This ensures rapid recall of
multiplication and division facts. Children in key Stage Two experience times tables tests which show
questions and numbers arranged in a variety of ways, using pictorial representations of numbers and
missing humber questions to develop flexibility and fluency with these facts. Using tests that that
require children to think in a variety of ways about times tables, alongside the traditional recall of
facts style of testing, ensures children develop depth of understanding and the flexibility to apply
multiplication and division knowledge to unfamiliar contexts. See appendix 1 for examples of tests
which promote depth of thinking with times tables facts.

Times tables songs and 'Times Tables Rockstars' are used to support the learning of times tables.

Fluency in times tables at Turton and Edgworth CEMPS is reinforced through use of the very popular
Times Tables Rock Stars programme. Children have the opportunity to use this at school and are
encouraged to use it at home as daily fimes tables practice. The programme is used in classes in a
competitive way and the children find the programme fun, engaging and motivating to use.

21
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Karate Maths!
YRS
% o

Karate Maths

Fluency in times tables is further developed across school with the 'Karate Maths' programme. This is
a bespoke programme, designed in-house to meet the needs of Turton and Edgworth pupils. Children
practise times tables and take part in ‘Karate Maths' grading sessions to earn coloured belts, just like
in karate. The ‘gradings’ are run by the maths lead teacher and the Y5 and Y6 maths ambassadors.
Certificates are awarded in assemblies and children collect coloured stickers on their belts.

Why Karate Maths?

Multiplication and division facts are a separate strand in the national curriculum and present
challenging targets for our children. Karate Maths will develop children’s knowledge of times tables in
a fun and engaging way. Karate Maths will develop fluency, flexibility and accuracy with times tables
facts, enabling children to apply their knowledge and understanding efficiently in a range of contexts.
Karate Maths is a whole school approach, running from Year 2 to Year 6. The aim is to ensure that
children are completely secure at rapidly recalling facts to retain and use in further problems and
application.

How it works.

Multiplication and division facts are organised into bands following the karate belt system and are
designed to meet our mastery curriculum. The belts are the same for every year group across school.
These are progressive, although children can achieve any colour in any year group.

Children will be assessed on entry to the programme. They will be awarded a certificate which
reflects their most secure knowledge. Any gaps in a particular colour will mean that the child will
achieve the previous band or an earlier one. Children's achievements will be celebrated in assemblies,
where they will be presented with their certificates. Children who achieved their black belt
certificate will work tfowards ‘Dan’ levels. Each Dan level will challenge children to use their knowledge
of times tables and think deeper. Children will bring home a special Karate Maths booklet that they
can use to practise their times tables. This is set out in the order that the children should practise
their tables. If children are confident that they are secure in their multiplication and division facts
at a certain band then they should let their class teacher know and they will complete a mini
assessment to check if they are fluent. These should be kept in children’'s school bags and practiced
regularly, ideally daily.
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Karate Maths Belts

White

Yellow

Orange

| know my
multiplication
and division
facts for the
2 times
tables

| know my
multiplication
and division
facts for the
10 times
tables

| know my
multiplication
and division
facts for the
5 times
tables
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| know my

multiplication

and division
facts for the

4 times
tables

Purple

| know my
multiplication
and division
facts for 6
and 8 times
tables

| know my
multiplication
and division
facts for 11
and 12 times

tables
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Appendix 1

Timestable Challenge x6

D\
LN
.

- Ifyou know that 2x 6 =12, you know that 2 x 18 =

|| How many 6s are |
j six 4 | there in 54? ,

If you know that 10 x 6 is equal to 60,

what is 20 x 6 equal to?

How many 6s are
there in 24?

6+6+6+6+6 +6+6 = 6x

6x2=12 6x4-= 6x8=

6x16=

2x6 3x

7x6

X2

6x6 9 x

6x4 8 x
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Timestable Challenge x 7

' | —
7 x =42  49+:7=

28=7x4 56+ 7=6

" — ] Write 3 other Write 3 other
| facts that you
x7=63 |{28=+ =7 facts that you :
| can derive from can derive from
the one above: the one above:

1. 1

3 ' % 2z
84= X +7 =3 | . 3,

A Spe—" g

7x =56 [|63+7= . Circle all the multiples of 7 below:
l i

13 21 32 35 58 63 74

84 96 103 140

Here is a multiplication grid.

"3 | Mrs Cooper had 67 pencils to sort into | Fillin the missing rimbers.

boxes of 7. How many boxes will she be ’
' able to fill? ¢ »

s &

\ : What are seven lots of 167 Explain how 12
w you worked it out: :

45

25



Turton & Edgworth C.E./Methodist Primary School

Glossary

Concrete - Concrete resources (also referred o as manipulatives) are objects or physical resources
that children can handle and manipulate to aid their understanding of different maths concepts.

Pictorial - Once children are confident with a concept using concrete resources, they progress to
drawing pictorial representations or quick sketches of the objects. By doing this, they are no longer
manipulating the physical resources, but are still benefiting from the visual support the resources
provide.

Abstract - Once children have a secure understanding of the concept through the use of concrete
resources and visual images, they are then able to move on to the abstract.

Rekenrek -A physical resource to support conceptual understanding.

Stem sentence - A structured sentence starter or stem to support children's conceptual
understanding. The use of stem sentences provides children with a toolkit and the language to enable
them to explain their mathematical understanding.

Commutativity - The law of commutativity applies to addition and multiplication calculations. For
example, in an addition equation the addends can be added together in any order and the total is the
same. This also applies to multiplication calculations as the factors can be multiplied in any order and
the product is the same.

NCETM - National Centre for Excellence in the Teaching of Mathematics

Subitising - Instantly recognising the number of objects in a small group, without counting.

Cardinality - Cardinality is the ability to understand that the last number which was counted when
counting a set of objects is a direct representation of the total in that group.

Ordinality - A number indicating position in a series or order.
Composition - Understanding that one number can be made up from (composed from) two or more

smaller numbers. Knowing numbers are made up of fwo or more other smaller numbers involves 'part-
whole’ understanding.
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Resources referred to in the Fluency policy which support conceptual fluency

Rekenrek

Numicon

Ten Frame Dienes

[WTeTe[e] ] | [FTe[e[e]8] @B[e[e]e]s]

HEENSREENENEER I NEER

[e]e[a]e]e] [eTe[e]s]e] a00a!
efo] [ T ]| [eie[e] T | | o[efe]e] |

Part-whole Model

Bar Model

Adation

W™

o430 =-%

Mussiplicatior Divisio
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