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Golden Threads

• Conceptual understanding

• Connections between topics 

• Fluency, Reasoning and problem solving

• Misconceptions in mathematics

• KS2/GCSE 9-1 Mathematics Curriculum



Homework from Session 2

• Choose a specific mathematical objective or 
problem and write some guidance for a CPA 
approach to teach this. 

• Investigate what resources/manipulatives 
you have available. Which is your favourite 
resource? Why?



• become fluent in the fundamentals of mathematics, including through 
varied and frequent practice with increasingly complex problems over 
time, so that pupils have conceptual understanding and are able to 
recall and apply their knowledge rapidly and accurately to problems 

• reason mathematically by following a line of enquiry, conjecturing 
relationships and generalisations, and developing an argument, 
justification or proof using mathematical language 

• can solve problems by applying their mathematics to a variety of 
routine and non-routine problems with increasing sophistication, 
including breaking down problems into a series of simpler steps and 
persevering in seeking solutions. 
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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.



What could fluency look like in 
the classroom?

Video: The commutative law for multiplication 



If you know …..

8 x 6 = 48



Solve the following …

? + 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?

Video of counting stick - 17 times 
tables

Times Tables in 10 minutes.mp4


How can we support children in 
becoming fluent?

Encourage use of manipulatives

Increase talking/explaining/choosing

Having a balance of short and long activities

Daily number sense experiences

Guided jottings



Let’s focus on fluency: 

2 x ? x 9 = 90



Examples of nrich tasks that 
support fluency

Pairs of numbers

Totality



Fluency characteristics

Discuss



Fluency is …
•Number sense

- counting
- cardinality
- composition

•Knowledge of multiplication tables

•Fundamentals of mathematics

•Curriculum areas other than number

•Quick and efficient recall of facts, procedures and 
the flexibility to move between different contexts 
and representations of mathematics (NCETM)



What fluency is not?

Fluency does not mean fast

Fluency does not mean drill and practice



•What is the same? Different?

•What do I know? What don’t I 

know?

•Can I explain the part whole 

relationships?

•When do I use mental or written 

calculation strategies?

“What do you see ?” OR “What do 

you notice?”

Key questions to 
prompt and probe 

mathematical 
thinking?



What do you notice?

5542 ÷ 17 = 326

Explain how you can use 

this fact to find the 

answer to 18 x 326



What can we do to promote fluency?

• Digit cards

• Counting

• Simmering Sessions / Fluency Building Time

• Number of the Week

• What else?
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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



Other definitions:

To the person without number sense, arithmetic is a 
bewildering territory in which any deviation from the know 

path may rapidly lead to being totally lost

Ann Dowker 1992

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

John Holt 1990



Fluency = Flexibility
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