
Reflection questions:

• How can we ensure that pupils understand the mathematical
procedure they use?

• Why is it desirable for pupils to understand as well as be able to
apply mathematical procedures?

• Do we allow sufficient time for this understanding to develop?

DEVELOPING A RICH NETWORK
Modelling vignettes 

Integrating 
evidence into 

maths teaching

These vignettes seek to illuminate how evidence-based principles might manifest in day-to-day 
classroom practice. They prompt reflective questions for school leaders and teachers regarding their 
existing practices in supporting the development of mathematics teaching.

Procedures are undoubtedly a part of mathematics teaching, 
and their use provides a structure for solving problems which 
are similar to those met previously. But pupils are able to apply 
these procedures most effectively when they understand how the 
procedures work and in what circumstances they are useful.

Fluent recall of procedures is important but so is time spent on 
developing understanding. This will enable pupils to reconstruct 
steps in a procedure that they have partially forgotten.

 

A Year 7 class are studying addition of fractions. With an end-of-topic 
assessment looming, their teacher shares a procedure for adding 
together two fractions. 

Many pupils use this procedure accurately, both during the lesson and 
in the assessment which follows, but subsequent work on fractions, 
including work on adding three fractions and on multiplying and 
dividing fractions, is less successful with pupils often forgetting steps 
in the procedure or applying it outside of its usefulness.

Scenario 1: 
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Step 1:

Step 2:

Step 3:

Multiply the two denominators 
together—this gives the denominator 
of the answer. (5 x 8 = 40)

Cross multiply the fractions and add 
the results—this gives the numerator 
of the answer (16 + 15 = 31)

Write the numerator over the denominator 
and simplify if possible (    )

‘Procedures for adding fractions’



Reflection questions:

• Are number lines routinely used in your school to develop 
pupils’ understanding about the relative size of fractions?

• Are estimating strategies used to position more tricky 
fractions?

• Do teachers model their approach to estimating the position 
of a fraction on a number line in order to support pupils to 
develop these skills independently?

While number lines are often associated with early mathematical 
concepts such as ‘counting on’, they are also a very useful tool for 
teaching more complex ideas such as the relative size of fractions.

Being able to estimate the position of fractions on a number line 
can help pupils to estimate the result of adding two fractions and 
so recognise, and address, misconceptions such as the common 
error of adding fractions by adding the numerators and then 
adding the denominators.

‘Using number lines’

A Year 6 class are comparing fractions. The teacher overhears the following conversation between two children:

The teacher reflects on this conversation, and the misconceptions which underpin it. He decides to stop the class and use a number 
line to develop the pupils’ understanding.

Scenario 2: 
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The bigger fractions are the ones 
with the bigger numbers on top!” No—I don’t agree! The denominator is 

what’s important. A bigger denominator 
means a bigger fraction!



DEVELOPING A RICH NETWORK

Audit and discussion tool

• Is time given to ensure that pupils develop
understanding of the mathematical procedures they use
in lessons, alongside fluent recall of these procedures?

• Do teachers take time to deliberately and explicitly
emphasise the many connections between mathematical
facts, procedures and concepts?

• Are pupils taught different methods and strategies for
solving problems, and encouraged to think about when
different methods are appropriate and efficient

• Is explicit attention given to multiplicative reasoning
(by building on pupils’ informal understanding) and
to considering the relative size of fractions (by using
number lines)?

• Is appropriate professional development time in place to
develop these ideas as a team, with particular support for
early career teachers?

Five ‘big questions’ for discussion

Making sense 
through modelling3

Minimising 
misconceptions2

Addressing         
assessment1

Focus on 
feedback7

Guiding 
problem solving6

Developing a 
rich network4

Making use of 
manipulatives5
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