HE SECOND EDITION of this book, although renamed and exten-
sively revised, retains the spirit, organization, and many of the fea-
tures of the first edition. Like the first edition, it provides a
systematic introduction to the neural basis of mental function. Also
likke the first edition, it includes research from experimental work performed
with humans and animals, as well as findings from clinical populations. New to
this edition is the perspective on these issues that can be provided by computa-
tional models. The goal, as belore, is to provide a balanced, synthesized, and
integrated view of what we know both about the brain and about cognition,
The title of the book reflects not only a change in how the scientific com-
munity conceptualizes the area of study that investigates linkages between cog-
nition and the brain, but also the fact that the book has been extensively
updated to provide a state-of-the-art view of the field. Research findings from
patients with neurological disorders are discussed side by side with findings
from studies involving transcranial magnetic stimulation; computational per-
spectives are provided along with findings obtained from neuroimaging; and the
results of research with animals are discussed in tandem with results from elee-
trophysiological recordings in humans. In this regard, the material in the book
clearly encompasses the field of cognitive neuroscience, Yet, at its core, the
book also presents what we have learned and continue to learn from neuropsy-
chological research, especially with clinical populations. Thus the title indi-
cates the integration of these two perspectives on the neural bases of mental
function.

TEXT ORGANIZATION AND FEATURES

Users of the first edition will find that, despite the title change, the boold's soul
remains very much the same as the following main features have been retained.

M The book provides a systematic survey of the neural bases of a
wide variety of mental functions.

The overall organization of the book is changed little from the first edition. The
first section of the book, comprising the first four chapters, provides students
with a basic foundation for the exploration of cognitive neuroscience and neu-
ropsychology. The first chapter provides information about the basic parts and
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divisions of the central nervous system, while the second chapter, which is new,
discusses the fundamentals of neural transmission. These two chapters are prob-
ably unnecessary for students who have already completed a course in physio-
logical psychology, but will be of use to students who have not.

The third chapter acquaints students with the myriad of burgeoning tech-
niques, both standard and novel, that are available to scientists and clinicians in
their quest to understand the neural bases of mental function. The fourth chap-
ter provides an overview of lateralization of function. The second part of the
book, Chapters 5 through 12, provides a survey of the neural bases of mental
function, with each chapter devoted to a distinct mental function. The chapter
topics discussed are, in order, motor processes, object recognition, spatial pro-
cessing, attention, language, memory, executive function, and emotion.

The last part of the book, comprising the last two chapters, looks at broad-
based issues in cognitive neuroscience and neuropsychology. Chapter 13 exam-
ines neural plasticity from a life-span perspective, including not only
developmental changes during childhood but also those that occur with aging,
In addition, it discusses recovery of function in children and in adults, and the
neural bases of developmental disabilities. Chapter 14 examines syndromes that
are characterized by generalized cognitive disorders (rather than the specific dis-
orders discussed in Chapters 5 thmugh 12), including closed head injury, demen-
tia, demyelinating diseases, disonde
toxins, and epilepsy.

B Both the sequence of
is designed for progressive
The chapters have been caref
builds upon information in e
to maotoric and sensory
more integrative aspects of
tion, are presented later. For ex:
precedes that on spatial processing s
tral and dorsal visual-processing - ors.

on memory is preceded by the language dhmtmn chapb&rs s0 that
the distinction between generalized memory disosders and the “memory” prob-
lems that are specific to certain domains |eg, anomia in language or agnosia
with regard to objects] is clear,

In each chapter that discusses a particular mental function, the student is first
introduced to the basic neural circuitry that underlies that process. Then the stu-
dent is introduced to how these parts function as a system to support the men-
tal function. Finally, relevant clinical syndromes are discussed; a presentation of
their phenomenology is followed by a discussion of the syndrome's implications
for understanding brain-behavior relationships.

at depend on
jon and emo-
Fnition dim::ﬂy

B The book is designed to actively engage students in the process of
learning.

Each chapter begins with an opening case history to pigue the students’ interest
and preview issues that are discussed later in the chapter. For example, the open-
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ing case history in Chapter 5 discusses how Muhammad Ali's boxing career led
him to have a Parkinsonian disorder, and the opening case history in Chapter 14
discusses the mental decline of my maternal grandmaother due to dementia. The
text is written in a conversational tone rather than in a technical style, to grab the
students’ interest and retain it. So that difficult conceptual issues can be presented
in a tractable manner, analogies are used extensively. Each chapter includes infor-
mation in a special-interest box focused on a particular issue in research in cogni-
tive neuroscience or on the implications of neuropsychology for everyday life,

To keep students oriented to terminology, key terms are introduced in bold-
face and defined in a glossary at the back of the book. Chapter summaries allow
students to review the material learned or preview what is to be discussed, and
outlines at the beginning of each chapter provide a clear conceptual structure of
the contents. All these features are designed to make this book as user-friendly
as possihle.

M State-of-the-art knowledge in the field is presented without
sacrificing accuracy or oversimplifying the material.

As a researcher who maintains a highly active and visible research program, the
author is in a position to ensure that the book contains not only a discussion of
the agreed upon and “classic” findings in the field, but also the cutting-edge por-
tion of our knowledge. Never, however, are students overwhelmed with a laun-
dry list of findings or with overly technical arcane issues. Rather, representative
studies are used to highlight the nature of current debates, so that students can
understand the conceptual issues under consideration, The author’s extensive
work in the ficld, as well as her experience teaching this course, allows her to
present issues in a manner that is precise and sophisticated, vet also accessible
and integrative,

WHAT'S NEW IN THIS EDITION

While the approach of the first edition has been retained, this second edition
has nevertheless been extensively revamped. The main new additions are as
follows.

B The introduction of color.

In this edition, color has been introduced to enhance students’ understanding of
the material. Figures now highlight the regions of the hrain that are being dis-
cussed so the reader can quickly see “where” and “what” in the brain are impor-
tant. Data from patient populations under discussion are highlighted in graphs
and figures by use of color. In addition, a full-color insert in the center of the
book provide examples of the way in which data from new brain imaging tech-
niques are providing insights into the bases of neural function. Color is also used
to set off the glossary terms as well as the chapter summary, which is now pro-
vided in a concise bulleted format rather than paragraph format.

B Ancilliary materials to aid in learning.
This new edition of the book is accompanied by a website that offers chapter
quizzes written by Wouter Duyck of Ghent University, The quizzes cover the
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major topics discussed in the texe and provide immediate feedback for students.
For instructors, the site includes PowerPoint slides of the figures in the text to
aid in lecture presentations,

M A new chapter on the functioning of neurons and integration of
new knowledge from genetics.

In response to many requests, the book now includes a chapter (Chapter 2) on
how neurons function. This chapter provides a foundation for discussions later
on in the book regarding the role of neurotransmitters in neuropsychological
function. For example, in the emotion chapter, we discuss the importance of
dopamine in reward systems and in schizophrenia, and in the chapter on mem-
ory and generalized cognitive disorders, we discuss the role of the cholinergic
system. As an adjunct to this information, we also provide increased coverage of
genetic mechanisms in neuropsychology, derived from the burgeoning knowl-
edge supplied by the human genome project. For example, when discussing
Alzheimer's disease, we discuss the genetic markers that have been linked to
early versus late manifestations of the disorder, and we discuss the genetic find-
ings that suggest a distinct etiology for nonverbal as opposed to verbal learning
disahilities.

M Extensive updating of the material to incorporate the acceleration
of knowledge in the field.

Since the first edition, the fields of cognitive neuroscience and neuropsvchology
have exploded with new discoveries. As a result, most of the chapters of the
book had to be extensively rewritten to incorporate this huge amount of addi-
tional knowledge, which is reflected in the over 700 new references in this edi-
tion. Much of this knowledge has been garnered from new techniques like
functional magnetic resonance imaging (fMRI) and transcranial magnetic stim-
ulation. The methods chapter has been extensively revised and enhanced to
include a discussion of these techniques, as well as other promising omes on the
horizon, such as optical imaging methods. The findings from studies using fMRI
are discussed throughout the book and integrated with material from other
methods. In addition, the insights that computational models can provide are
presented.

Following is a summary of the main changes to each chapter:

CHAPTER 1
» Now focuses exclusively on the major section and subdivisions of the nerv-
Ous system

CHAPTER 2—NEW
# Provides an introduction to the basics of neuronal transmission and the
effect of neurotransmitters on cognitive and emotional function

CHAPTER 3
= Expanded coverage of functional MRI (fMRI) as a methaod
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» New discussion of transcranial magnetic stimulation [TMS), aptical imaging,
and computational modeling

CHAPTER 4
s New coverage on the evolution of lateralization and handedness

CHAPTER 5

¢ Expanded coverage of the roles of distinct regions of premotor cortex in
motor control

» MNew discussion of computational models of movement control

CHAPTER 6

s Expanded coverage of the distinct roles played by specific regions of the ven-
tral visual-processing stream, emphasizing recent information gleaned from
fMRI

 Updated discussion of computational models of object recognition

» Updated discussion of categorization of agnosias

» Expanded coverage of the degree to which faces are or are not processed dif-
ferently than other objects

CHAFPTER 7
» Updated with recent fMRI and ERP studies pertinent to spatial processing

CHAPTER 8

# Reorganized to emphasize both the component parts and the interrelation-
ships in the network of brain structures that control attention

» Expanded coverage of the role of the anterior cingulate in attentional control

» Expanded coverage of neurobiological and computational models of the
attentional network

» Expanded coverage of methods to ameliorate hemineglect and of the implica-
tions of hemineglect for our understanding of the neural bases of attentional
control

« Expanded discussion of the neural bases of unconscious processing of infor-
mation

CHAPTER 9

= Updated discussion of recent findings from fMRI and ERP studies pertinent
to language processing, especially those related to the role of inferior frontal
regions in language processing

» Added coverage of the neural basis of bilingualism and other language sys-
tems, such as American Sign Language

CHAPTER 10

« Mew section on mechanisms that support encoding, consolidation, and
retrieval in memory

* Mew sections on working memory and slkill learning

= Mew section on the interface between memory and emaotion
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« New discussicn of transcranial magnetic stimulation [TMS), optical imaging,
and computational modeling

CHAPTER 4
+ MNew coverage on the evolution of lateralization and handedness

CHAPTER 5

» Expanded coverage of the roles of distinct regions of premotor cortex in
mator control

» New discussion of computational models of movement control

CHAPTER 6

» Expanded coverage of the distinet roles played by specific regions of the ven-
tral visual-processing stream, emphasizing recent information gleaned from
fMRI

» Updated discussion of computational models of object recognition

¢ Updated discussion of categorization of agnosias

= Expanded coverage of the degree to which faces are or are not processed dif-
ferently than other objects

CHAPTER 7
» Updated with recent fMRI and ERP studies pertinent to spatial processing

CHAPTER &

* Beorganized to emphasize both the component parts and the interrelation-
ships in the network of brain structures that control attention

» Expanded coverage of the role of the anterior cingulate in attentional control

» Expanded coverage of neurobiological and eemputational models of the
attentional network

» Expanded coverage of methods to ameliorate hemineglect and of the implica-
tions of hemineglect for our understanding of the neural bases of attentional
control

*» Expanded discussion of the neural bases of unconscious processing of infor-
mation

CHAPTER 9

+ Updated discussion of recent findings from fMRI and ERP studies pertinent
to language processing, especially those related to the role of inferior frontal
regions in language processing

» Added coverage of the neural basis of hilingualism and other language svs-
tems, such as American Sign Language

CHAPTER 10

* New section on mechanisms that support encoding, consolidation, and
retrieval in memory

» Mew sections on working memory and slkill learning

* Mew section on the interface between memory and emotion
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CHAPTER 11

s Mew coverage of conflict and error-monitoring and their neural substrates

¢ Enhanced discussion of how frontal regions may act as an interface between
working memory, goal-setting and executive processes
CHAPTER 12

» Expanded coverage of the role of the amygdala, prefrontal regions, and retro-
splenial cortex in emotional processing

CHAPTER 13

» Reorganized to emphasize the myriad of brain regions involved in emotional
s New section on individual differences in affective processing

processing, rather than highlighting the lateralization of emotional processes

profile of development disorders

» New coverage of genetic mechanisms that influence the neuropsychological
aging

s Expanded discussion of technigues that induce recovery of function after
brain insult and of possible mechanisms for their effects

» New discussion of neurogenesis in adults and the factors that affect it
s Expanded coverage of changes in patterns of brain activity that accompany
reduced or slowed

» New section on how the changes in the brain that accompany aging may be
ders
CHAPTER 14

» New discussion of neurochemical changes associated with development and

of neurotransmitter mechanisms that are involved in developmental disor-

+ Expanded coverage of closed head injury related to sports
s New discussion of genetic influences in Alzheimer's disease

+ Updated section on potential mechanisms involved in Alzheimer's disease
and other neurodegenerative disorders
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from today's mistakes. In doing a revision of this book, T toole my father's words
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might be able to convey to some of my readers the wonders of the human brain
and mind that have captivated me for over 20 years.
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