
Lecture 3 - An Introduction to Dyscalculia 
 

1. Counting production 
a. Common counting errors 

 
b. Large variability in ability to count 
c. ↑ Value of number 

i. ↑ Variability in response 
ii. ↓ Use of cardinality principles 

d. ↑ Age 
i. ↓ Variability in ability to count 

ii. ↓ Errors 
iii. ↑ Ability to construct sets 

2. Writing & reading numbers 
a. Large variability in ability to write numbers on a ruler 
b. ↑ Age 

i. ↑ Ability to write number 
c. ↑ Value of number 

i. ↓ Ability to write number 
ii. ↓ Ability to read numbers 

d. ↑ Complexity of number 
i. ↓ Ability to write number 

ii. ↓ Ability to read numbers 
3. Computation 

a. Subtraction bugs 
i. Smaller for larger 

ii. Borrow from zero 
iii. Borrow across zero 
iv. Stop borrow at zero 
v. 0 - N = N 

vi. 0 - N = 0 
vii. N - 0 = 0 

viii. Don't decrement zero 
ix. Zero instead of borrow 
x. Borrow from bottom instead of zero 

b. Decimal referents 
i. Base-10 knowledge 

Dyscalculia 
1. Key issues 

a. Cognitive model 
b. Independence / semi-independence in establishment of components 



c. Limitations to functional plasticity 
d. Single route vs alternative pathways 

2. Mathematic disability 
a. Developmentally immature arithmetic procedures 

i. High frequency of procedural errors 
ii. Manifested by a developmental delay in the acquisition of conceptual knowledge 

underlying procedural use 
b. Representation & retrieval of arithmetic facts from long-term memory 

i. Fundamental difficulty 
c. Ability to spatially represent numerical information 

i. Affect both functional skills & conceptual understanding of the representation 
  

d. Lower order deficits of MD reside in component skills 
i. Functional skills - manifest during processing of solving arithmetic problems 

1. Procedural 
2. Memory retrieval 

ii. Skills underlie / contribute to procedural / memory component 
1. Conceptual 
2. Working memory 
3. Speed of processing 

3. A model of arithmetic processing 

 
Differences between MD & maths normal 

1. ↓  Span 
2. ↓  Arithmetical facts 
3. ↓  Strategies 
4. ↓  Immature strategies 

The relationship between numeracy & literacy 
1. Correlation between maths & spelling .42 
2. Maths disabled (MD) 

a. ↓ Spelling tests scores 
b. 51% Spelling disorder 
c. 64% Reading difficulties 
d. 17% Reading disorder 

3. High-functioning dyslexic adults 
a. ↓ Mental arithmetic 
b. ↓ written arithmetic 
c. ↓ number reasoning 
d. ↓ digit span 

4. Intelligence 
a. Dyscalculics: IQ better than 80 
b. WISC 

i. Lower 



1. Includes arithmetic & digital span subtests 
ii. No difference between MD with or without spelling disorders 

c. No difference on NVIQ 
i. Specific arithmetic difficulties 

ii. Arithmetic & reading difficulties 
iii. Specific reading difficulties 

5. Dyslexia more likely to have maths learning difficulties 
a. Literacy & numeracy two very different neuro-cognitive systems 

i. Different brain systems 
ii. No innate system for reading & spelling 

iii. Innate 'biologically basic' numerical capacities 
1. Infant numerical capacities 
2. Ancestral non-human capacities 

iv. Different genetic basis 
b. Impaired common function 
c. Reading difficulties slow down learning 

i. 60% of dyslexic unaffected 
d. Comorbidity 

i. Two sorts of dyslexic maths difficulty 
1. Comorbid & consequential 

Problems with existing studies 
1. Many reasons for being bad at maths 
2. Confounding standard tests 
3. Proper characterisation of dyscalculia 
4. Genetic cause 

a. Affect very basic numerical capacity 
b. Test should focus on these 

Tests of basic numerical capacities 
1. Dot enumeration 

a. Numerosity as a property of set 

 
2. Number comparison 

a. Sense of ordered numerosity 
3. Counting 

a. Cultural tools: number symbols 
Case study - CW 

1. Dot Enumeration 



 
2. Number comparison 

 
Future studies 

1. Sub-group profiles 
2. Origins of numerical competence 
3. Significance of pathways 
4. Intervention success 
5. Lifespan abilities 
6. Phenotype-genotype relations 

 


