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Math
Mathematics involves many skills, such as arithmetic, spatial reasoning, algebraic thinking, and 
problem solving. However, because the scientific research on mathematics is relatively new, much of 
what we know about the development of math skills and mathematics disabilities—and the brain 
processes underlying these outcomes—comes from research on numerical reasoning and arithmetic.

The frontal and parietal lobes and the visual word form area in the occipital lobe (which we 
discussed as an important region for reading) all play a role in different aspects of mathematical 
processing. The parietal lobes are involved in almost all numerical and arithmetical processes 
(Butterworth et al., 2011; Rivera, Reiss, Eckert, & Menon, 2005). There are two particular 
structures in the parietal area, shown in Figure 5.5, that are key to arithmetic performance.

•• The intraparietal sulcus (a sulcus is a groove in the cerebral cortex) is activated when 
processing the magnitude of symbolic numbers, such as representing and manipulating 
quantity (e.g., is 9 bigger than 5?; Arsalidou & Taylor, 2011; Dehaene, Piazza, Pinel, & 
Cohen, 2003; Emerson & Cantlon, 2015). Children need to acquire knowledge about 
magnitudes of numbers, also called number sense, to develop adequate calculation skills 
(Geary, 1994).

•• The left angular gyrus is involved in retrieving previously learned facts from memory 
(Dehaene et al., 2003; Ischebeck, Zamarian, Schocke, & Delazer, 2009).

The left frontal lobe, which is specialized for language functions, is activated when 
making exact calculations because this task requires retrieval of well-learned information 
from long-term memory (Dehaene, Spelke, Pinel, Stanescu, & Tsivkin, 1999; Goswami, 
2008). Information is also sent from the parietal lobes to the left frontal lobe when solving 

FIGURE 5.5     Areas of the Parietal Lobe Involved in Arithmetic Tasks. The 

intraparietal sulcus and angular gyrus, shown here, are important for understanding 
and manipulating numbers and retrieving math facts from memory.
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