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Brain-Computer Interface (BCI) systems allow communication based on
a direct electronic interface which conveys messages and commands
directly from the human brain to a computer. In the recent years,
attention to this new area of research and the number of publications
discussing different paradigms, methods, signal processing algorithms,
and applications have been increased dramatically. The objective of this
book is to discuss recent progress and future prospects of BCI systems.
The topics discussed in this book are: important issues concerning
end-users; approaches to interconnect a BCI system with one or more
applications; several advanced signal processing methods (i.e., adaptive
network fuzzy inference systems, Bayesian sequential learning, fractal
features and neural networks, autoregressive models of wavelet bases,
hidden Markov models, equivalent current dipole source localization,
and independent component analysis); review of hybrid and wireless
techniques used in BCI systems; and applications of BCI systems in
epilepsy treatment and emotion detections.
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Chapter 1. Numerosity Sense and Mathematical Achievement --
Chapter 2. Spatial Representation for Symbolic Numbers and
Numerosity -- Chapter 3. Experience Shapes the Arithmetic Brain --
Chapter 4. Cognitive Correlate for Mathematical Problem Solving:
Spatial or Logic? -- Chapter 5. Developmental Spatial Model in One-
Step Math Word Problem Solving -- Chapter 6. The Semantic Network
Supports Mathematical Processing -- Chapter 7. Three-Component
Mathematics Education -- Chapter 8. Gender Difference in Mathematics
-- Chapter 9. Preschoolers’ Mathematics -- Chapter 10. Form
Perception Deficit in Chinese Children with Developmental Dyscalculia
-- Chapter 11. Abacus in Mathematics Education -- Chapter 12.
Mathematics Anxiety.

This book intends to present a series of insights coming from in-depth
investigation of brain and mathematical cognition in Chinese
population. Specifically, the book introduces research on the
associations among number sense, visual form perception and
mathematical fluency; symbolic and non-symbolic mental number line;



and the role of spatial modeling and logical inference in mathematical
problem solving. The book summarizes author's previous studies on
the involvement of semantic network other than visuospatial network in
mathematical cognition. The three-component mathematical model

that comes out of more than 10 years of research on mathematical
cognition is introduced. The book presents the effect of learning
experience on arithmetic-related brain system. Chinese abacus that can
be used to eradicate developmental dyscalculia in classroom is briefly
discussed. Special attention in this book is paid to mathematical
anxiety and mathematical learning disorders in Chinese schoolchildren.
Finally, gender differences in mathematical cognition are also reviewed.



