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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



Discuss these questions:
1. What is this article highlighting about understanding?
2. What does Skemp call these different types of  

understanding and how might they currently be referred 
to?

3. Which is taught most often in mathematics? 

4. What’s the same and what’s different in these different 
types of understanding?

5. Should one be taught over the other and why?

Homework from Session 1



• 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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Mathematics: Made to Measure
May 2012

The responsibility of mathematics education is to enable all 
pupils to develop conceptual understanding of the 
mathematics they learn, its structures and relationships, and 
fluent recall of mathematical knowledge and skills to equip 
them to solve familiar problems as well as tackling creatively 
the more complex and unfamiliar ones that lie ahead. 

The best teaching develops conceptual understanding 
alongside pupils’ fluent recall of knowledge and confidence in 
problem solving.



Conceptual Understanding Procedural Understanding 

At the heart of conceptual
understanding is the CPA approach. 

Modelling mathematical 
concepts/ideas with concrete 

materials, manipulating these and 
developing the language associated 

with the concept, develops a 
deeper understanding of 

mathematics.

Is ‘knowing how’ 
but not why

A pupil with procedural 
understanding would be oblivious 
to the fact that an algorithm had 
been misapplied or incorrectly 

remembered and their 
understanding would be non-

transferable.
Billis, L. (1998)



Key components of conceptual 
understanding

•Manipulatives/Resources

•CPA Teaching Approach

•Mathematical vocabulary and language

•Connections between old and new knowledge

•Questioning to extract reasoning



www.youtube.com/watch?v=2Ss8xAXs_ns

CPA Teaching Approach

http://www.youtube.com/watch?v=2Ss8xAXs_ns


Manipulatives/Resources



Language

Context/
Concrete 

experiences

Symbols

Pictures/
Images





The movement between concrete, visual and symbolic representations of a problem is 
often quite complex, and the connections between the different forms and the 
implications of using different representations need to be explored.               

NCETM, (2014)
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“Research has shown that the optimal presentation sequence to teach new 
mathematical content is through the (CPA) approach.”

Sousa, (2008)

“students who use concrete materials develop more precise and more 
comprehensive mental representations, often show more motivation and on-
task behaviour, understand mathematical ideas, and better apply these ideas 
to life situations” 

Hauser(2009)

“I utilize the CPA approach ………………….. to foster a deeper understanding 
of mathematics so that students are gaining greater conceptual knowledge 
rather than procedural knowledge. Through this approach, students are 
experiencing and discovering mathematics rather than simply regurgitating.”

Gujarati,(2013)



Discuss
• How familiar are you with manipulatives/resources/concrete materials?

• Which resources do you have in your school?

• Is the ‘abstract’ method always the final goal for every lesson?

• Are there any areas of the mathematics curriculum you would not use 

this approach? 

• What are the barriers for teachers in your school to using the CPA 

approach?

• What are the barriers for pupils in your school to following the CPA 

approach?



Write some guidance for a CPA approach 
for teaching the calculation 

59 – 5 = 54

Concrete Pictorial/Representation Abstract



Homework
• 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?
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