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Abstract
Dyscalculia or the specific learning disorder with impairments in mathematics is a neurodevelopmental disorder causing interference with academic and occupational 
performance despite the provision of interventions that target those difficulties. A biological origin is the basis for behavioural signs. Studies on early predictors related 
to this disorder have been receiving growing attention. In this review some study outcomes on the relative importance of predictors of at-risk development in young 
children will be summarized. 
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Introduction
Mathematics is all around us. Mathematics is needed to google on 

the internet, use a mobile phone, travel, sort out household bills [1]. 
Already at the very start of formal education, individual differences exist 
amongst children in terms of mathematical proficiency development 
[2]. Children with poor mathematical skills are prone to having an 
elevated risk of low academic self-esteem. 

Dyscalculia refers to the neurodevelopmental disorder with 
persisting math problems not totally accounted for a below average 
intelligence or lack of numerical opportunities or instruction and 
persisting despite the provision of interventions that target those 
difficulties [3,4].

Mother of Bout (grade 4): ‘It is quite confronting as a parent. For 
Bout it took until grade 2 …before he knew when it was his birthday. I 
didn’t think it was normal. A child knows when it is his birthday [5].”

Kristel (master’s in education): “Why was elementary school like 
hell? Because I felt a huge pressure on me. Open your manual on page 
68. There we go again! Where is page 68? Other pupils already had taken 
down the title while I was still looking for page 68. It was a constant 
feeling of needing to exert myself. I have to take care that I can follow. 
That is what made it so hard for me. Everyone was faster than I was [5]”

The prevalence of dyscalculia is around 5-7 [3-8]. There is also 
an increased prevalence of dyscalculia in children with ADHD [3,9] 
and DCD [3,10]. Moreover, dyscalculia is reported in relation to the 
Fragile X-syndrome, the developmental Gerstman Syndrome, the 
Turner Syndrome, the Shprintzen syndrome, phenylketonuria or 
neurofibromatosis type A and the Klinefelter syndrome or disease 
of Duchenne [9]. In addition there is often comorbidity with an 
impairment in spelling accuracy and severe difficulties with grammar 
and punctuation accuracy [3,10].

Predictors

Although the severe underachievement and persistent math 
difficulties become fully manifest in elementary school, there are some 
kindergarten predictors that might be important to recognize in a 
pediatric consult. In what follows the findings on these predictors will 
be reviewed.

Dyscalculia aggregates in families. The relative risk of dyscalculia is 
substantially higher in fist-degree relatives of individuals with learning 
difficulties compared with those without them. The prevalence in 
siblings ranges from 40 to 64% [1,6,8,9]. In addition, prematurity and 
very low birth weight was found to increase the risk for specific learning 
disorders [6]. 

The importance of the ‘estimation of quantities’ as predictor 
was confirmed, revealing that children with dyscalculia had severe 
problems with number representation (assessed with a magnitude 
comparison task) in kindergarten [10-14]. The combination of number 
representation and symbolic (Arabic numbers and number words) 
deficits in kindergarten was a predictive indicator for developing 
dyscalculia in elementary school [10-14]. Children with dyscalculia 
seem to encounter already severe problems with magnitude 
comparison and estimation abilities in kindergarten [10-15]. Also 
counting in kindergarten was an important indicator for dyscalculia. 
A three-year longitudinal study [1,8,10] on 471 children followed up 
from kindergarten (at age 4 to 5 years) to grade 2 (at age 7 to 8 years), 
revealed that 87.50% of the children could be correctly diagnosed in 
kindergarten by a combination of the procedural and conceptual 
prerequisite knowledge of counting and number representation. 
proficiency ‘Procedural counting knowledge’ was defined as children’s 
ability to perform a counting task, for example, a child succeeds 
in determining that there are five objects in an array. ‘Conceptual 
counting knowledge’ was described as a child’s understanding of the 
essential counting principles: the stable order principle, the one-one-
correspondence principle and the cardinality principle. However, it 
seemed to be easier to screen the children who are not at risk than to 
detect the at-risk for dyscalculia based on their kindergarten abilities 
[1,8,10]. Nevertheless, based on clinical cut off scores (provided by test 
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publishers norm tables) we could predict four out of five children with 
dyscalculia in grade 1 and 2 based on number comparison, conceptual 
counting and procedural counting scores in kindergarten [10].

In addition, also language revealed to be an indicator for dyscalculia, 
since the variance in mathematical proficiency in kindergarten was 
predicted by language on top of the counting knowledge as indicator 
[10,11], Language demands of mathematics should not be overlooked 
[4,12]. Different language components might contribute to different 
mathematical skills, with expressive language and language structure 
in kindergarten as predictive indicators for mathematical abilities later 
on [10].

Finally, seriation and classification were also predictive indicators 
for dyscalculia. Seriation (or the logical ability to sort objects based on 
differences while ignoring similarities) and classification (or the logical 
ability to sort objects based on similarities, while ignoring differences) 
abilities had some value added in the screening of dyscalculia in 
kindergarten. Thus, although several neo-Piagetian researchers 
question the causality of seriation and classification for understanding 
number, children adequately solving seriation and classification tasks in 
kindergarten perform better in mathematical tasks in the first grades of 
elementary school [9]. 

Conclusion
Studies revealed that dyscalculia has a high heritability and that 

prematurity and very low birth weight increases the risk for dyscalculia. 
In addition, dyscalculia is frequently but not invariably preceded in 
kindergarten by delays in language and impaired (procedural and 
conceptual) knowledge of counting, seriation, classification and 
estimation of quantities. A comprehensive pediatric assessment will 
involve a multidisciplinary diagnosis and professionals with expertise 
in learning disorders. Dyscalculia as potential diagnosis should be 
included when other neurodevelopmental (e.g. AHDH, DCD, dyslexia 
and especially severe spelling disorders) co-occur. 
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