Lena Lindenskov – how to define what is meant by ‘students with special needs in relation to learning mathematics’

One of the tasks to be done in the TSG 7, according to the international committee, is to discuss and try to formulate a definition of what can relevant be meant by ‘students with special needs in relation to learning mathematics’

As a start we wish to underline the well-known fact from literature that defining mathematical learning disabilities and difficulties is no easy task. See for instance Michèle M.M. Mazzocco (2007, p. 29).

We support the claim from H. Lee Swanson, editor of the Journal of Learning Diabilities, that as the construct of mathematical learning disability and the criteria for its diagnosis  continue to differ greatly across studies, research in this field ought to be viewed as being in its early stages (2007, p. 133- 145). 

Many different sorts of definitions on learning problems in mathematics are formulated and they still need development. Many different starting points for such definitions exist in the efforts made to make explicit and to differentiate between different categories. We have elaborated the following systematic overview, which does partially overlap:

1.   Categories of student performance difficulties

Categories of student performance difficulties, like the classification system with six categories of performance difficulties, developed by Kosc (1970) 

1) verbally designating mathematical terms and relations

2) manipulating real objects in accordance with the conventions of mathematics 

3) reading mathematical symbols

4) manipulating mathematical symbols in writing

5) carrying out mathematical operations

6) understanding mathematical ideas and performing mental calculation

Student characteristics of substantial different performance in mathematics and in other subjects, as the Diagnostic and statistical manual of mental disorders-IV-TR (DSM-IV-TR) defining dyscalculia as ‘when arithmetic performance is substantially below that expected for age, intelligence and education’ (American psychiatric association, 2000) (Shalev, 2007, p. 49f), like the way Kosc defined developmental dyscalculia (Kosc, 1970). Critique against the relativity of this definition is put forward by for instance se Van den Broeck 2002 (SE henvisning s 60)  and by D.J. Francis et al (2005) because the definition reflect achievement parameters rather than actual aptitude SE HENVISN s. 59) 

2. Student biological and cognitive characteristics concerning underlying (dis)ability or learning (dis)ability

Student characteristics concerning underlying (dis)ability or learning (dis)ability, which show themselves as biologically based. Examples are 

1) hearing impairness or 

2) visual impairness

3) psychological characteristics, like ADHD, Aspergers, etc

4) dyslexia 

Student characteristics concerning underlying (dis)ability or learning (dis)ability of specific cognitive deficits. Examples are 

1) deficits in retrieving facts from long term memory network, 

2) retrieval disruptions due to the failure to inhibit irrelevant associations, 

3) failures in visuospatial representations (Geary 2005), 

4) domain specific brain system specialized for detecting and comparing small numerosities, as a kind of a ‘starter kit’ for subsequent understanding of numbers and arithmetic (Butterworth & Reigosa, 2007). Butterworth terms it his ‘defective number-module hypothesis (2005).  

3. Student characteristics concerning social and cultural background 

Student characteristics concerning background, like social and cultural background.

      4. Student characteristics concerning attitudes and feelings, like math interest and enjoyment, math anxiety, math avoidance, self-esteem, etc, and concerning behaviour, like disruptive behaviour,

5. Characteristics of institutions and teaching.

Institutional and teaching programme characteristics, like for instance 

· streaming – not streaming

· overcrowded classes

· learning inside school – learning outside school, 

· cooperation between teachers, students and family, 

· relational climate (support, expectations) between teachers and students 

· curricula

· teaching methods, evaluation methods  

· focus on conceptual knowledge – focus on computational skills 

6. Categories of sub areas within mathematics and in their contexts

Categories of disciplines of big ideas, like numbers, measures, variables, probability,

Categories of mathematical processes and competences like for instance conceptual or procedural competencies (Geary 2004, p.9) or like for instance problem solving, communicating mathematical ideas and results, symbolising etc (Niss, PISA)

Categories of mathematical complexity and of situational context (Wedege)

