
Thinking is at the heart of 
Mathematics and therefore should 

be at the heart of mathematical 
teaching and learning.



Aims of today
• To begin to understand maths mastery as an 

approach to maths teaching and learning. 

• To get an insight into how Maths is taught at 
Manston St James.

• To work with some of our Maths team and take 
part in a variety of maths activities and a mastery 
lesson.  



The Three Aims of the Maths Curriculum

•Become fluent
•Reason mathematically
•Solve problems



Can you solve these equations?

122,456 
−  11,999 
---------------

122,456 
+  11,999 
---------------



Can you solve these equations?

122,456 
−  11,999 
---------------

122,456 
+  11,999 
---------------

134,455 110,457



Maths Mastery



Anchoring Knowledge

The starting point is important – the smaller the distance 
between the new knowledge and the existing knowledge the 
greater the success.

It was noticed that when the potential distance is too long, the 
majority of students have difficulties in approaching the new 
knowledge, which we conjectured was due to heavy cognitive 
load.

(Gu, 1994).



Mathematical Learning

Procedural
(carrying out 
procedures)

Conceptual
(understanding numbers 
and their relationships)

Exploring 
numbers

Visualising 
numbers

Relating 
numbersComparing 

numbers

Knowing how 
numbers are 
affected by +, 
-, X and ÷



Making decisions involves pausing to 
notice things

From KS2 Arithmetic:
630 ÷ 9
1.28 x 100
50,000 – 500
16 x 1½



Here are two representations for numbers within 10; the tens frame and Numicon:



Can you 
show me 

5?



A Concept Image

Can you 
show me 5?

A Concept Image

five





Progression in reasoning

 Describing: simply tells what you did

 Explaining: offers some reasons for what you did.  

‘The beginning of inductive reasoning’.

 Convincing: confident that your chain of reasoning is 

right and you have used words such as ‘I reckon’ or 

‘without doubt’. The underlying mathematical argument 

may or may not be accurate yet is likely to have more 

coherence and completeness than the explaining stage. 

‘Inductive reasoning’.

 Justifying: a correct logical argument that has a 

complete chain of reasoning to it and uses words such 

as ‘because’, ‘therefore’, ‘and so’, ‘that leads to’…

 Proving: a watertight argument that is mathematically 

sound, often based on generalisations and underlying 

structure. Deductive reasoning.

Stem Sentences



Which is the odd one out?



25    23      20     15

Which is the odd one out?

Can you think of 10 reasons why a 
number is the odd on out?



Correct and Incorrect Answers 

• Siegler (2002) identified in his research that ‘explaining why correct 
answers are correct and why incorrect answers are incorrect yields 
greater learning than only explaining why correct answers are 
correct’.

• True and False questions 





How will Maths – No Problem! help?

• Small, coherent steps within and across topics to ensure 
coverage and deep understanding of concepts.

• Careful, small step variation already planned within tasks.

• A variety of structures and representations modelled with
a breakdown of how this can be taught. 

• Reasoning opportunities planned within the varied tasks.

• Stem sentences.

• Suggested approaches to use for struggling and advanced 
learners at different points within lessons in order to keep 
everyone on the same journey. 



Same Day Intervention



Over to you…



• You have 21 match sticks.

• Use the match sticks to make some squares.

• How many squares can you make?

• How many are remaining?

In Focus



• You have 21 match sticks.

• Use the match sticks to make some squares.

• How many squares can you make?

• How many are remaining?

I have 5 groups of 4 and 1 remaining.

Lets learn



• You have 21 match sticks.

• Use the match sticks to make less than signs.

• How many can you make?

• How many are remaining?

I have 10 groups of 2 and 1 remaining.



• You have 21 match sticks.

• Choose a shape of your choice and use the 
match sticks to make them.

• How many can you make?

• How many are remaining?

I have __ groups of __ and __ remaining.

Can you use the stem sentence to tell me about your shapes?

Let’s learn



•True or False?   

There are 2 groups of 8 and 2 remaining.

Let’s learn

Convince me



•True or False?   

There are 6 groups of 3 and 3 remaining.

Justify it.



There are 3 groups of 6 and 3 remaining.

= x           +

Can we write an equation?

21 3         6         3



There are 2 groups of 8 and 5 remaining.

= x           +

Can we write an equation?

21 2         8           5



There are 7 groups of 3 and 0 remaining.

= x           +

Can we write an equation?

21 7         3           0



= x           +

Can we write an equation?

21 2          8          5

= x           +3          6          321

= x           +21 7           3         0

Do we need to 

write the 

equation like 

this? 

Explain.

What can you notice about all 3 equations? 



= x           +

What information do we know?

21 10         2           1

What can you 

tell me about 

the shapes?

What do the 

numbers in the 

equation tell us?



= x           +18 7         4

What do we need 

to work out?

What do we know?

I have __ groups of __ and __ remaining.

2

2                 7         4



= x           +18 9        0

What do we need 

to work out?

What do we know?

I have __ groups of __ and __ remaining.

2

2                 9        0



= x           +18 8   

What do we need 

to work out?

What do we know?

I have __ groups of __ and __ remaining.

2                    2

2               8        2



= x           +

What do you notice?

18 2        8           2

= x           +418

Now we know 

this…

…how can we 

use it to work 

out this?

4 2



Independent work

Stem sentence 
strings

3 x ? + ? = 19

John was playing with 23 sticks 
in the garden. 
He made some shapes but 
didn’t know how to write 
an equation to describe how 
many he made.
What equation could match the 
shapes he made?
If he had 3 remaining, what do 
we know about the groups?



23 =     x     + 3

23 = 5 x 4 + 3
23 = 4 x 5 + 3
23 = 10 x 2 + 3
23 = 2 x 10 + 3

Are all of these 

correct? 

How do you 

know?



Maths Hunt

1. We ALL start 
the journey 
TOGETHER.

2. Some children 
will need a little 
additional support 
along the way.

3. Some children, who feel confident, will be 
let loose. They’ll be able to explore deeper 
into the woods, before returning to the group 
to continue with the journey.   

4. Children WILL NOT be 
racing off ahead on a different 
journey.

5. Children WILL NOT 
be left behind alone 
and isolated. 


