
Interventions

Early interventions on a 1:1 basis 
or in small groups can boost the 

confidence of children with 
dyscalculia within regular 

lessons.

Supporting a Child with 
DD

Concrete Manipulatives
The use of concrete 

manipulatives can make an 
abstract concept seem more 

manageable and reduce anxiety 
that dyscalculia children face 
when learning maths. Even in 

Upper KS2.

Multisensory

Using a combination of virtual, 
concrete, pictorial and abstract 
approaches to tackle complex 

mathematical concepts can 
ensure understanding and help 

with mastery.

Virtual Manipulatives

Virtual manipulatives such as 
interactive games either those 

specifically designed for children 
with dyscalculia or maths games 
in general can make maths seem 

less scary and easier.

Indicators of 
DD

Dyscalculia: The Facts!

Dyscalculia 
affects 5-7%
(Butterworth, Varma and Laurillard, 

2011; Ferraz and Neves, 2015; 
Kariyawasam, et.al., 2019 and 

Prabavathy and Sivaranjani, 2020)

Defining what Developmental Dyscalculia (DD) is can be complicated, and 

Cheng, et.al., (2018) explain that it is a severe disability in learning arithmetic. 

Williams (2013) outlines that dyscalculic children have issues with all of maths 

and that mathematics has many strands to it and arithmetic is only one of them. 

A symptom of developmental dyscalculia is a lack of a grasp of numbers and 

that numbers are not meaningful.
(Butterworth, 2005; Butterworth, Varma and Laurillard (2011); Williams, 2013; Berteletti, Prado and Booth, 2014; Chen and Li, 2014; Ferraz and Neves, 2015)

Dyscalculia 
Screener

The Dyscalculia Screener by Butterworth (2003) concentrates on highlighting mathematical 
learning disabilities in children between the ages of 6 and 14. It is the most used commercial 

Dyscalculia Screener (Aquil and Ariffin, 2020). 
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Difficulty of ordering 
and comparing 

numbers.

Problem with applying 
mathematical skills to 

real life situations

Issues with reading 
and writing numbers

Difficulty in achieving 
the three aims of the 
national curriculum

(Department for 
Education, 2012; 

Butterworth 2005; 
Baglama, et.al., 2017) 

Look out for the signs of
dyscalculia and ensure you
complete assessments and
interventions early to ensure
the children get the help they
require quickly.

IMPORTANT NOTE 
FOR ALL TEACHERS!

(Bryant, et.al., 2016)

(Castro, et.al., 2014)

(Bouck, Satsangi & Park, 2018)

Without intervention and support 
those with dyscalculia can earn 
less and face financial difficulty 
later in life and teachers have 
minimal knowledge about DD 

compared to dyslexia.
(Sousa, Dias and Cadmine, 2017)

References

http://hamdardislamicus.com.pk/journal/index.php/hamdardislamicus/article/view/392
https://www.researchgate.net/publication/322132654_Can_infographics_facilitate_the_learning_of_individuals_with_mathematical_learning_difficulties
https://www.sciencedirect.com/science/article/pii/S0010945214001051?via%3Dihub
https://journals.sagepub.com/doi/abs/10.1177/0741932517721712
https://journals.sagepub.com/doi/abs/10.1177/0022219414538516?journalCode=ldxa
https://acamh.onlinelibrary.wiley.com/share/VZI7AEHSBMJHCWVZWIUS?target=10.1111/j.1469-7610.2004.00374.x
https://www.researchgate.net/publication/51169475_Dyscalculia_From_Brain_to_Education
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4113388/pdf/pone.0103354.pdf
https://www.sciencedirect.com/science/article/pii/S0001691814000274?via%3Dihub
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/335158/PRIMARY_national_curriculum_-_Mathematics_220714.pdf
https://www.researchgate.net/publication/303048479_A_Brief_Look_Into_Dyscalculia_And_Supportive_Tools
https://www.researchgate.net/publication/341761280_A_Gamified_Approach_for_Screening_and_Intervention_of_Dyslexia_Dysgraphia_and_Dyscalculia
http://www.jetir.org/papers/JETIR2006343.pdf
https://www.tandfonline.com/doi/full/10.1080/08856257.2016.1216635
https://www.tandfonline.com/doi/pdf/10.1080/19404158.2012.727840?needAccess=true


problem solving using

abstract notation (Witzell, 2005)
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learning through pictorial

representation of concrete 

materials

manipulation

Concrete Pictorial Abstract

Dasar (2018) 
suggests that the 
concrete-pictorial-
abstract approach 

should be conducted 
in order. 

Studies show that each child has a 
way of learning best and The CPA 

approach accommodates these 
different learning styles: visual, 

auditory and kinaesthetic.
(Kizi, 2020)

Drawings act as a bridge between 
the real- life examples that they 

have learnt to use and seen in the 
world around them, and the 

abstract version (using numbers 
and symbols) that they must learn 

to use. (Johnson, 2021)

A thorough mathematical understanding 
gained through the CPA approach of one 
mathematical concept can lead to children 

being able to solve other mathematical 
problems as they are able to generalise their 

knowledge and apply this information of 
patterns to different situations (BUXTON et 

al., 2002)

The concrete stage of the CPA approach can be used to 
help children who suffer from maths anxiety (or similar) 
when in a maths lesson. The concrete stage helps by 

‘chunking’ the concepts down into smaller, more 
manageable and accessible stages. It also helps by not 

showing the explicit links to the math. This can help 
prevent negative emotions such as fear and frustration,  
that maths can bring on in some children (Devine et al., 

2017) 

Mathematical fluency? Maths anxiety?Bridging the gap? Learning styles? 

The CPA approach is based on 
Jerome Bruner’s theory of 

scaffolding, where he thought 
that initially children need 

support to learn new concepts 
but this support gradually fades 
and they become independent 

in their thinking (Wheeler, 
2014)

learning through

physical manipulation of 

concrete

materials

By Sophie Lewis
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Speaking mathematically  
By giving our students practice in talking with others, we give them frames for thinking on their own (Vygotsky, 1978).

Introduction
The idea of mathematics as its own, discrete language can 
become a barrier to both the teaching and learning of 
mathematics. Taking the Vygotskian approach that language is 
fundamental component of learning, children need opportunities 
for constructive dialogue to develop the logic and reasoning 
skills essential for mathematical thinking. The second aim of the 
mathematics national curriculum emphasises children’s use of 
mathematical language (DfE, 2014).   
This entails much more than just learning different vocabulary 
but having frequent opportunities to build up understanding 
through talking and listening (Davis et al, 2017).  

Effective questioning
Make sure you are asking a variety of questions that support 
higher order thinking and stimulate different levels of thinking. 
Here are some examples:

Misconceptions
There are a vast array of misconceptions that can arise from the 
words we use in mathematics, from mathematical words having 
homonyms that are used in everyday language to the variety of 
words we have for the four operations. 
Don’t panic: Use students’ misconceptions and inaccuracies as a 
resource to guide student talk and develop understanding  
Being consistent and explicit with your own use of mathematical 
language can be beneficial to some SEND students. Read Chinn 
(2016) for a comprehensive guide to the range and scope of 
misconceptions in mathematical vocabulary.  

Discourse
What is mathematics discourse?
Ahir (2014) identifies the behaviours of                      
mathematical discourse that can support                          
thinking and contribute to understanding of mathematical ideas 
and concepts as:
• use of concise vocabulary 
• ascribing meaning to mathematical words and phrases
• sharing mathematical instructions 
• talk and discussion of ideas and strategies between peers 

and between children and adults 
• listening and reflecting on ideas shared by peers and relating 

it to one's own understanding 
• developing mathematical reasoning, justifying findings and 

solving problems 
• questioning and challenging mathematical ideas Levels of thinking Guide questions

Memory: recalls or memorises
information

What have we been working on that might 
help with this problem?

Translation: changes information into 
another form

How could you write/draw what you are 
doing? Is there a way to record what 
you've found that might help us see more 
patterns? What's the same? What's 
different?

Interpretation: discovers relationships Can you group these in some way?
Can you see a pattern?

Application: solves a problem - use of 
appropriate generalisations and skills

How can this pattern help you find an 
answer?
What do think comes next? Why?

Analysis: solves a problem - conscious 
knowledge of the thinking

What have you discovered?
How did you find that out?
Why do you think that?
What made you decide to do it that way?

Synthesis: solves a problem that requires 
original, creative thinking

Who has a different solution? Are 
everybody's results the same? Why/why 
not? What would happen if....?

Evaluation: makes a value judgement Have we found all the possibilities? How 
do we know? Have you thought of another 
way this could be done? Do you think we 
have found the best solution?
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As shown in Fig. 1, there 
are four main interlinking 
representations we find in 
mathematics: concrete 
experiences, pictures, 
symbols and language. 
The effective use of these 
four components can be 
used to develop 
mathematical 
understanding. 

Fig. 1 Multiple representations of mathematics 
(Ahir, 2014)

(NRICH, 2001) 

How do we need children to communicate in maths?
To be able to articulate a conceptual understanding of 
mathematics, children need to be taught how, and be provided 
opportunities, to communicate their mathematical ideas 
through: 
• Discussion, listening, describing and talking about concepts 
using concise mathematical vocabulary with the teacher and/or 
with peers
• Reading, recording, interpreting and representing 
mathematics through pictures, diagrams, illustrations, signs, 
charts and symbols. (Ahir, 2014)

Planning for mathematics discourse
• Identify opportunities for talk at planning stage. What stages 
of the lesson will the children be required to talk? What is the 
aim of the discourse and how will it promote learning? Will 
there be chances to record or share conversations?       
• Think carefully about how children will be arranged for 
partner talk. It might be useful to have different pairings for 
different occasions during lessons. 
• Ensure that children are aware of the ‘ground rules’ for 
partner talk. Build up discourse skills in small steps through 
adult-led sessions with a focus on developing spoken language, 
modelling vocabulary to be used and questioning. This can be 
done during whole-class direct teaching sessions as well as 
during small group work directed by the teacher/adult. 
• Identify key questions to scaffold the talk. Pre-empt and 
consider your response to misconceptions/misunderstandings 
when they arise during partner talk. 
Ahir (2014)

Vocabulary
If students are consistently exposed to increasingly complex 
mathematical terms throughout their education, they can start 
to use them independently and develop their relational 
understanding (Mackle, 2016). As a teacher, ensure you are 
secure in your knowledge of all mathematical terms, how you 
could represent them in different ways and how they could be 
misinterpreted by children. 
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Scan the QR code to view Way’s 
article for more examples of 
effective questioning in mathematics 
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