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Your memories of mathematics…

Rules

Memory

Tests

ConfusionDrill and 
Practice

Speed

Right or 
wrong



Over-reliance on formal methods
A sledgehammer to crack a nut
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Why did it change significantly in 
Maths?
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‘Mastery’ in general terms:

• I know how to do it

• It becomes automatic and I don’t 
need to think about it

• I’m really good at doing it 

• I can show someone else how to do it



So what do we mean by Mastery? 

Analogy – Learning to ride a bike



Breaking

Staying 
Balanced

Steering 
with the 
handlebars

Watching 
the road

Pedalling

Lots of skills to master before riding a 
bike successfully



A ‘Riding Bike’ 
Pathway

The Brain builds 
pathways between 
the neurons as 
synapses fire 
between them 
when we learn, 
making those 
connections 
stronger.

‘I can ride a bike’ - once mastered, never forgotten. 



What could it look like 
for pupils  in a 

classroom? 

10



Beyond Mastery (Greater Depth) – Once 
proficient you can apply these ‘mastered’ 
skills to different situations and develop 
deeper understanding.



Not acceleration 
into new content
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Nor children working on 
different content and skills
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Teachers adapt their teaching to 
meet the needs of all learners.

CPA – Adaptive approach to teaching 
mathematics



Teaching for deep understanding, 
not just memory…

Instrumental understanding versus 
Relational understanding

Division of Fractions
Turn a Fraction upside down 
and multiply

Why does this work?



Turn a Fraction upside down and multiply

Why does this work?



2 ÷ 1/3   (Instrumental) 

Keep, Flip, Change

2 x 3 = 6
1 

Who can tell me what the 6 
represents? 



2 ÷ 1/3
How many 3rd ‘s are in 2?



2 ÷ 1/3
How many 3rd ‘s are in 2? 6(thirds)

The answer  6 represents the number of 
thirds there are in 2 wholes – this is 
relational understanding



So, what is effective in the 
learning and teaching of 
mathematics?  

Answer:  A ‘Teaching for Mastery’ 
approach that uses concrete objects, 
pictorial images that relate to abstract 
numbers so that children can understand 
mathematical concepts more deeply. 



How important is number sense? 

(Turns out, very)



How many? 



So, what is number sense and 
why is it important for 
learners to develop this skill?

The construct of number sense refers 
to a child’s fluidity and flexibility with 
numbers. It helps children understand 
what numbers mean, improving their 
performance of mental mathematics, and 
giving them the tools to look at maths in 
the outside world and make comparisons.

. 



For example…

16 
9 –
___
___ 

One of the 5 Big 
Ideas of Teaching 
for Mastery



Estimate how many now?

Did you need to 
count? 

Many of you will 
have subitised…



❑ Subitising

Subitising - 'seeing' numbers             
Moving towards structures



Importance of knowing Number 
Bonds



•1.2 Part–part–whole – step 4:4



•1.2 Part–part–whole – step 4:4
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Your turn: CPA approach for the four 
operations
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Task

Explore some addition calculations using the 
different manipulatives.

36 + 29        57 + 24

• How well do the manipulatives help you to 
solve the calculation problems?

• How well do the manipulatives help to move 
pupils towards written methods? 
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72 - 47

More than single digits?
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72 - 47
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72 - 47
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Task

Explore some subtraction calculations using 
the different manipulatives. 

 46 - 19        54 - 27  
• How well do the manipulatives help you to 

solve the calculation problems?

• How well do the manipulatives help to move 
pupils towards written methods? 

42



4

3

3  4 4  3

Arrays 



Using dienes to work out 12 x 13



Teaching Short Division as a set of
rules to remember



Using dienes to work out 137 ÷ 11
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Task

Explore some division calculations using the 
different manipulatives.

176  8              252  7
• How well do the manipulatives help you to 

solve the calculation problems?
• How well do the manipulatives help to move 

pupils towards written methods? 

• Reflect on your own practice about how a 
written method for division can be taught.
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Reflection

• What have been the key 
ideas for you?

• What has struck you as 
important?
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Guide to manipulatives and how 
you can support at home…..



Thank you
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