
Mathematics Toolkit

Fluency

Whilst you are waiting could you 
find a way of making 8 and 
another and another and 

more…?



Delegates will …

• develop an awareness of how to create learning experiences 
that will make rich connections across mathematical ideas to 
develop fluency, mathematical reasoning and competence.

• explore fluency in the fundamentals of mathematics through 
increasingly complex problems.

•increase understanding of reasoning mathematically.

•widen experience of solving problems by applying 
mathematics to a variety of routine and non-routine 
problems.



Responses to Reading 

Reasons to Reason 

• Chapter 1 – What did we think? 

• Three points and a so what…



Understanding Fluency – a bit 
of maths…
• Use the equipment to solve using the grids: 

• How many ways can you represent this? 

• What number sense did you use? 

14 x 5 = 



The National Curriculum for mathematics 
has three aims that should be at the 

heart of how you interpret the content of 
the curriculum.

‘Pupils need to become fluent, reason 
mathematically and solve problems.’



Fluency



Outline of this section …

What is fluency?

What isn’t fluency?

What could fluency look like in the classroom?

Activities that promote fluency

Strategies that support fluency



Children:

become fluent in the fundamentals of 
mathematics, including through 
varied and frequent practice with 
increasing complex problems over 
time, so that pupils develop 
conceptual understanding and the 
ability to recall and apply knowledge 
rapidly and accurately.



Fluency
What is fluency? What isn’t fluency

What does fluency look like in the classroom ? 

What are your thoughts? Make a list in your groups.



Fluency links to number sense 

• Number sense: a feeling for numbers

Making connections with the numbers 

Do our children have good number sense? 



Number sense: a feeling for numbers

• No two researchers in the field accept the same definition but a trawl of 
recent research yielded a number of common elements and Andrews, 
Sayers and Back, 2013) summarised seven common threads that were 
evident in studies drawn from a number of different cultures. These 
were:
1. An awareness of the relationship between number and quantity
2. An understanding of number symbols, vocabulary and meaning
3. The ability to engage in systematic counting, including notions of 
cardinality and ordinality
4. An awareness of magnitude and comparisons between different 
magnitudes
5. An understanding of different representations of number
6. Competence with simple mathematical operations
7. An awareness of number patterns including recognising missing 
numbers

• These seven ideas seem to capture the essence of what is being referred 
to as ‘number sense’.

Early Number Sense  Age 3 to 11 Article by Jenni Back
Published February 2014 https://nrich.maths.org/10737

https://nrich.maths.org/content/id/10737/Back,%20Sayers%20and%20Andrews%20CERME8%20WG%2011.pdf


Jessica F. Shumway - Number Sense Routines

• Subitising

• Magnitude – knowing which set has more

• Counting – using number labels

• 1:1 Correspondence

• Cardinality - when counting, the last number gives the quantity

• Hierarchical Inclusion– smaller numbers are part of bigger numbers; 
1 more/less

• Part / whole relationships

• Compensation – thinking relationally 5+1=6 so 4+2=6

• Unitising– 1 unit can have a value of more than 1; 20= 2tens; 2 
groups of 10 or 1 group of 20 instead of 20 ones



What could fluency look like in 
the classroom?

Video: The commutative law for multiplication 

https://www.ncetm.org.uk/resources/40530

Why does this clip contribute to children becoming fluent?

https://www.ncetm.org.uk/resources/40530


If you know …..

8 x 6 = 48



Solve the following …

5 x ? = (3 x ?) + (? x?) = 50

? + 17 = 15 + 24

99 - ? = 90 – 59

48 x 2.5 = ? x 10

3 ÷ 4 = 15 ÷ ?



Which of these develop fluency?

8 x 5 = 8 x 3 = 9 x 4 = 9 x 4 = 
7 x 9 = 1 x 4 = 2 x 8 = 5 x 2 = 
3 x 9 = 6 x 3 =  6 x 8 = 8 x 5 = 
1 x 1 = 3 x 8 = 2 x 5 = 9 x 2 = 
7 x 7 = 4 x 6 = 



How can we support children in becoming 
fluent?

• Conceptual understanding

• Procedural understanding



Responses to Reading – Skemp article thoughts

Instrumental Mathematics

• Instrumental mathematics
centre around rote learning, 
memory, rules and correct 
answers. 

• A limited number of rules 
without reason. 

Relational Mathematics

• Relational mathematics focus 
more on establishing 
connections, building 
understanding over time, 
applying concepts to other 
problems, and gradual increases 
in complexity. 

• It is knowing both what to do 
and why. 

What does maths look like in each of these? 



Responses to Reading – Skemp article thoughts

Instrumental Mathematics

• Instrumental mathematics
centre around rote learning, 
memory, rules and correct 
answers. 

• A limited number of rules 
without reason. 

Relational Mathematics

• Relational mathematics focus 
more on establishing 
connections, building 
understanding over time, 
applying concepts to other 
problems, and gradual increases 
in complexity. 

• It is knowing both what to do 
and why. 



Conceptual Understanding Procedural Understanding 

At the heart of conceptual
understanding is the CPA approach. 

Modelling mathematical 
concepts/ideas with concrete 

materials, manipulating these and 
developing the language associated 

with the concept, develops a 
deeper understanding of 

mathematics.

Is ‘knowing how’ 
but not why

A pupil with procedural 
understanding would be oblivious 
to the fact that an algorithm had 
been misapplied or incorrectly 

remembered and their 
understanding would be non-

transferable.
Billis, L. (1998)



Conceptual understanding

• CPA Teaching Approach

• Concrete materials

• Development of mathematical vocabulary and language

• Clear connections between prior and new knowledge

• Questioning to extract reasoning



“Mathematics is an abstract subject which requires 
representation, how it is represented may either hinder or 
support the development of understanding.

How we represent an idea in mathematics is a key part of the 
process by which we develop understanding and give 
meaning to that idea.”

(Barmby et al, 2009)

Conceptual Understanding



How can we support children in becoming 
fluent?

Video of counting stick - 17 times 
tables

https://www.youtube.com/watch?v=
yXdHGBfoqfw&safe=active

Times Tables in 10 minutes.mp4
https://www.youtube.com/watch?v=yXdHGBfoqfw&safe=active


How can we support children in becoming 
fluent?

https://www.ncetm.org.uk/resources/43609

How do these films promote fluency? 

How do they build on each other? 

https://www.ncetm.org.uk/resources/43609


How can we support children in becoming 
fluent?

Mathematical representations

Talking about their work

Having a balance of short and long activities

Daily number sense experiences
Language

Context/
Concrete 

experience
s

Symbols

Pictures/
Images



Strategies: fluency builders

Opportunities to rehearse clusters of facts with

collaboration and talk:

Counting

Playing with numbers e.g. digit cards

Developing number sense (innovation not memorisation)



Possible development of fluency

• Counting forwards and backwards –

• Identifying and representing numbers using objects and 

pictorial representations

• Number bonds

• Partitioning numbers in different ways

• Understanding the commutative and inverse laws

• Developing additive and multiplicative reasoning

• Understanding the associative and distributive laws



Examples of nrich tasks that support fluency

Pairs of numbers

Totality

Mystery Matrix

I am Eight



Pairs of number 



Totality



Mystery Matrix 



I am Eight 
When I went into a classroom earlier this 
week a child rushed up to tell me she was 
8 that day. Well, Happy Birthday to 
everyone who has a birthday today!
This challenge is about finding a variety of 
ways of asking questions which make 8.
You might think of 6 + 2, or 22 - 14 or...
However, try to create examples that use 
all the different mathematical ideas that 
you know about.

Perhaps you could challenge yourself to 
find ways of making 8 that you think no-
one else will have thought of.

If you are not 8 years old, you might like 
to use your age instead of 8!!



Has your definition of fluency 
changed/altered? So what is fluency and wat 
is it not? 
Discuss!

Fluency is …

What do we need to do as a school to develop fluency?



What fluency is not?

Fluency does not mean fast

Fluency does not mean drill and practice

Perhaps we should stop calling them ‘exercise books’



DfE definition …

The government wishes to continue to emphasise fluency, but 

this should not be understood to mean ‘rote learning without 

understanding’ … conceptual understanding is clearly 

important and .. any emphasis on practice needs to be a part 

of achieving that understanding.

Stefano Pozzi (DfE), mathematics in School May 2013 



NCETM definition …

Research examining the interrelationship between 

understanding and computational skill has indicated that 

both conceptual knowledge and procedural proficiency are 

fundamentally linked with children’s mathematical 

achievement and ability to apply mathematics flexibly in 

different contexts.

NCETM, 2014



Another definition …

To the person without number sense, 

arithmetic is a bewildering territory in which 

any deviation from the known path may 

rapidly lead to being totally lost

Dowker, 1992



Another definition …

The notion that if a child repeats a meaningless statement or 

process enough times it will become meaningful is as absurd 

as the notion that if a parrot imitates human speech long 

enough it will know what it is talking about

Holt, 1990



Fluency
What is fluency? What isn’t fluency

What does fluency look like in the classroom ? 



Homework

Fluency Without Fear: Research Evidence on the Best 
Ways to Learn Math Facts - Jo Boaler Youcubed
(2015)

Primary Group – Chapter 2

Use more manipulatives
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