


Aims
The national curriculum for mathematics aims to ensure that all 
pupils:

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

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

Spoken language
The national curriculum for mathematics reflects the importance 
of spoken language in pupils’ development across the whole 
curriculum – cognitively, socially and linguistically. The quality and 
variety of language that pupils hear and speak are key factors in 
developing their mathematical vocabulary and presenting a 
mathematical justification, argument or proof. They must be 
assisted in making their thinking clear to themselves as well as 
others, and teachers should ensure that pupils build secure 
foundations by using discussion to probe and remedy their 
misconceptions.

• 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.



What is reasoning in maths?

Reasoning is the ability to explain how and why. 

• Why have you arrived at the answer they have? 

• What is the process that brought you to this conclusion? 

• Why did you choose to take the route you took to reach 

that answer? 

• How can you be confident your answer is correct? 

• And more importantly, can you prove it? 

Reasoning is about using what you already know to help you 

deduce, reason or predict what will happen and the best way to 

go about facing a problem, with this knowledge in mind. It can be 

as simple as…

'I have to work out 6 + 5. I know 5 + 5 is 10. 6 is 1 more than 

5, so my answer will be 1 more than 5 + 5.’

• Reasoning is a type of strategic thinking. 

• Reasoning doesn’t always mean getting the right answer. 

Reasoning in maths is the exciting bridge that allows students 

to come up with a reasonable strategy to solve a problem.

• Reasoning is explaining how and why they have worked the 

way they have.

Working with reasoning in mind helps to develop a deeper level 

of mathematical understanding. 

Students are able to come up with their own strategies and 

solutions and work in a way that favours their strengths in 

understanding. This helps to build more resilient and 

autonomous learners. 

It's our job to encourage students to make the necessary links 

and connections between numbers and processes.



What we want to see at Muschamp…
• Reasoning evident at some point in every 

lesson.
• The reasoning process forms part of the 

adult think aloud to support metacognition.
• Reasoning to be part of the learning partner 

work/discussions.
• Evidence of reasoning in books, once a week.
• Reasoning is for all abilities in all year groups.
• Reasoning not ‘reserved’ for the ‘more able’.
• Reasoning to be used throughout a topic and 

not only towards the end of a topic.
• Reasoning used at any point during a lesson. 

It shouldn’t only be used as a ‘challenge’.
• Correct use of vocabulary is essential. This 

needs to be modelling and expected.

Avoid over 
complicating 
things and also 
mistaking 
reasoning, for 
problem solving.

Speak like a 
mathematician



Consider the similarities and differences between 
these two tasks. The calculations generated will be 
really similar, but the 2nd task has so many more 
reasoning elements. There are also so many things 
wrong with the worksheet.



Resources to support reasoning…



Online resources to support reasoning…

https://www.twinkl.co.uk/teaching-
wiki/reasoning-in-maths

https://www.ncetm.org.uk/classroom-
resources/pm-reasoning-skills/

https://www.ncetm.org.uk/classroom-
resources/checkpoints/

Websites like Classroom Secrets and White 
Rose have lots – we don’t have subscriptions, 
but you can easily find their resources online.

https://nrich.maths.org/reasoning

https://thirdspacelearning.com/blog/devel
oping-reasoning-skills-maths-ks2/

G:\Shared drives\MPS-Muschamp 
Home\Maths\Progression in reasoning



https://ntimages.weebly.com/photos.html

https://kristenacosta.com/number-talk-images/

Using images as a starting point for talking about maths.
Look at how easy and accessible these images would be, 
at all levels, to generate some high quality reasoning. 

https://ntimages.weebly.com/photos.html
https://kristenacosta.com/number-talk-images/


Spot the mistake: 
5,6,8,9 
What is wrong with this 
sequence of numbers?

Do, then explain 
835 535 538 388 508 
If you wrote these numbers 
from the smallest, which 
number would be third? 
Explain how you ordered the 
numbers.

True or False? 
I start at 3 and count in 
threes. I will say 13?

What could the blocks represent?



Always, 
sometimes, never…
If you add three 
numbers less than 
10 the answer will 
be an odd number

Is it true that? 
3 + 1 = 1 + 3?

Convince me 
Three four digit numbers 
total 12435. 
What could they be? 
Convince me

Are there different ways to do it?



Prove It Which four number 
sentences link these numbers? 
3, 5, 15? Prove it.

Draw a picture or show 
using resources…
3 x 2 = 6

How close can you get? 
Using the digits 3, 4, 6 and 7 in 
a 3 x 1 digit calculation…
What is the largest product? 
What is the smallest product? 
How close can you get to 4500? 

Always, sometimes, never?
When you multiply a whole 
number by 9, the sum of its 
digits is also a multiple of 9 



True or false? 
Sharing 8 apples between 
4 children means each 
child has 1 apple. 

Make a playdoh pizza – can you cut it 
in half and share with a friend? Would 
both these be ‘fair’ and ‘equal’?

Spot the mistake 
7, 7 ½ , 8, 9, 
8 ½, 8, 7, 6 ½, … and correct it

True or false? 
25% of 23km is longer than 
0.2 of 20km. Convince me.

Explain how you know…
If a fraction is more than a half 
but less than a whole (draw an 
image to help you prove it) 

Do, then explain 
Circle each decimal which 
when rounded to one decimal 
place is 6.2. 6.32 6.23 6.27 6.17 
Explain your reasoning

Undoing
I find 20% of a number and the 
answer is 14. What number did I 
start with?

Odd one out



What’s the same, what’s different? 
Find a rectangle and a triangle. 
Tell me one thing that’s the same 
and one thing that is different 
about them. 

Visualising
I am thinking of a 3D shape which 
has faces that are triangles and 
squares. What could my shape be?

Convince me 
What is the angle between the 
hands of a clock at four o clock? 
At what other times is the same 
size angle?

Can you post the 
small shapes 
through the 
matching big shape?

All possibilities
Aisha draws around the 
faces of a 3D shape to create 
these 2D shapes. What 3D 
shapes could she have used?



By removing the numbers, it means that the 
focus for discussion is really around what 
would need doing. It removes that 
opportunity to try and move straight to the 
calculation.

Children can then try to include numbers to 
see how their rationale would work.



Graphs with no values/headings, can be used to generate 
lots of conversation/reasoning. The children need to really 
understand what the trends might be showing and then 
apply this to real life situations. 




