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Edition
This edited volume provides an overview the state-of-the-art in the field of cognitive
neuroscience of memory consolidation. In a number of sections, the editors collect
contributions of leading researchers . The topical focus lies on current issues of interest
such as memory consolidation including working and long-term memory. In particular,
the role of sleep in relation to memory consolidation will be addressed. The target
audience primarily comprises research experts in the field of cognitive neuroscience but
the book may also be beneficial for graduate students.
Emerging Cognitive Neuroscience and Related Technologies, from the National
Research Council, identifies and explores several specific research areas that have
implications for U.S. national security, and should therefore be monitored consistently
by the intelligence community. These areas include: neurophysiological advances in
detecting and measuring indicators of psychological states and intentions of individuals
the development of drugs or technologies that can alter human physical or cognitive
abilities advances in real-time brain imaging breakthroughs in high-performance
computing and neuronal modeling that could allow researchers to develop systems
which mimic functions of the human brain, particularly the ability to organize disparate
forms of data. As these fields continue to grow, it will be imperative that the intelligence
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community be able to identify scientific advances relevant to national security when
they occur. To do so will require adequate funding, intelligence analysts with advanced
training in science and technology, and increased collaboration with the scientific
community, particularly academia. A key tool for the intelligence community, this book
will also be a useful resource for the health industry, the military, and others with a
vested interest in technologies such as brain imaging and cognitive or physical
enhancers.
A text that applies what researchers and educators have discovered about how, where,
and why students learn. The result: science made accessible. The authors introduce
students to the fundamentals of psychology and the latest cutting-edge research
through a pedagogical framework designed to keep students engaged, motivated, and
learning actively. Pedagogy based on the science of learning encourages time-on-task
while facilitating long-term retention. The fourth edition introduces "Psychology:
Knowledge You Can Use" boxes. Each of these new features shows students the
immediate utility of a main concept discussed in the particular chapter. By applying the
science of learning and making connections to students' everyday lives, Psychological
Science, Fourth Edition, addresses how, where, and why students learn.
Cognitive Neuroscience: A Reader provides the first definitive collection of readings in
this burgeoning area of study.
The fourth edition of the work that defines the field of cognitive neuroscience, offering
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completely new material.
Essentials of Cognitive Neuroscience introduces and explicates key principles and
concepts in cognitive neuroscience in such a way that the reader will be equipped to
critically evaluate the ever-growing body of findings that the field is generating. For
some students this knowledge will be needed for subsequent formal study, and for all
readers it will be needed to evaluate and interpret reports about cognitive neuroscience
research that make their way daily into the news media and popular culture. New to the
2nd Edition New chapter on methodology Updated content considers the growing
influence of perspectives from predictive coding, reinforcement learning, deep neural
networks, and AI on cognitive neuroscience; as well as important empirical results from
the past few years ranging from object and face recognition to perceptual decision
making to working memory to language comprehension
Written by world-renowned researchers, including Michael Gazzaniga, Cognitive
Neuroscience remains the gold standard in its field, showcasing the latest discoveries
and clinical applications. In its new Fifth Edition, updated material is woven into the
narrative of each chapter and featured in new Hot Science and Lessons from the Clinic
sections. The presentation is also more accessible and focused as the result of
Anatomical Orientation figures, Take-Home Message features, and streamlined chapter
openers.
Standing at the junction of psychology, neuroscience, and biology, cognitive
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neuroscience seeks to provide brain-based accounts of mental functions such as
language, memory, perception, action, emotions, and decision-making. Its emergence
as a coherent discipline came about relatively recently through the amalgamation of
techniques that had already been in existence (such as research into the effects of
brain lesion on cognition, and electrical recordings of the brain) with newly established
techniques (principally brain-imaging methods), originally developed for medical
diagnostic purposes. As cognitive neuroscience flourishes as never before, this new
title in Psychology Press's Major Works series, Critical Concepts in Psychology, meets
the need for an authoritative reference work to make sense of the subject's already vast
literature and the continuing explosion in research output. Edited by a prominent
scholar, and the author of the field's leading student textbook, Cognitive Neuroscience
is a four-volume collection of foundational and contemporary contributions. The four
volumes are divided into eight principal sections: History, Methods, and Key Concepts;
Developmental Cognitive Neuroscience; Perception and Attention; Action; Learning and
Memory; Language; Executive Functions and Decision-Making; and Emotions and
Social Neuroscience. The collection is also fully indexed and has a comprehensive
introduction, newly written by the editors, which places the collected material in its
historical, intellectual, and practical context. It is an essential work of reference and is
destined to be valued by scholars and students of cognitive neuroscience as a vital one-
stop research tool.
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The Actor, Image and Action is a 'new generation' approach to the craft of acting; the first full-
length study of actor training using the insights of cognitive neuroscience. In a brilliant
reassessment of both the practice and theory of acting, Rhonda Blair examines the
physiological relationship between bodily action and emotional experience. In doing so she
provides the latest step in Stanislavsky's attempts to help the actor 'reach the unconscious by
conscious means'. Recent developments in scientific thinking about the connections between
biology and cognition require new ways of understanding many elements of human activity,
including: imagination emotion memory physicality reason. The Actor, Image and Action looks
at how these are in fact inseparable in the brain's structure and function, and their crucial
importance to an actor’s engagement with a role. The book vastly improves our understanding
of the actor's process and is a must for any actor or student of acting.
This title includes the following features: The first book to describe the neural bases of music;
Edited and written by the leading researchers in this field; An important addition to OUP's
acclaimed list in music psychology
The Roots of Cognitive Neuroscience takes a close look at what we can learn about our minds
from how brain damage impairs our cognitive and emotional systems. This approach has a
long and rich tradition dating back to the 19th century. With the rise of new technologies, such
as functional neuroimaging and non-invasive brain stimulation, interest in mind-brain
connections among scientists and the lay public has grown exponentially. Behavioral
neurology and neuropsychology offer critical insights into the neuronal implementation of large-
scale cognitive and affective systems. The book starts out by making a strong case for the role
of single case studies as a way to generate new hypotheses and advance the field. This
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chapter is followed by a review of work done before the First World War demonstrating that the
theoretical issues that investigators faced then remain fundamentally relevant to contemporary
cognitive neuroscientists. The rest of the book covers central topics in cognitive neuroscience
including the nature of memory, language, perception, attention, motor control, body
representations, the self, emotions, and pharmacology. There are chapters on modeling and
neuronal plasticity as well as on visual art and creativity. Each of these chapters take pains to
clarify how this research strategy informs our understanding of these large scale systems by
scrutinizing the systematic nature of their breakdown. Taken together, the chapters show that
the roots of cognitive neuroscience, behavioral neurology and neuropsychology, continue to
ground our understanding of the biology of mind and are as important today as they were 150
years ago.
This title informs readers at all levels about the growing canon of cognitive neuroscience, and
makes clear the challenges that remain to be solved by the next generation.
This textbook provides an overview of research on the biological basis of memory. The book
will be of use to cognitive scientists, biologists, and psychologists, and to undergraduate
students seeking an expanded coverage of the neurobiology of memory for courses in learning
and memory or behavioral and cognitive neuroscience.
Working memory has been one of the most intensively studied systems in cognitive
psychology. It is only relatively recently however that researchers have been able to study the
neural processes might underlye working memory, leading to a proliferation of research in this
domain. The Cognitive Neuroscience of Working Memory brings together world class
researchers from around the world to summarize our current knowledge of this field, and
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directions for future research. An historical opening chapter by Alan Baddeley and Graham
Hitch sets the context for the subsequent chapters. The scope of the book is exceptionally
broad, providing a showcase for leading edge research on all contemporary concepts of
working memory, using techniques from experimental psychology, from single cell recording,
from neuropsychology, from cognitive neuroimaging and from computational modelling. The
Cognitive Neuroscience of Working Memory will be an important reference text for all those
seeking an authoritative and comprehensive synthesis of this field.
An overview of current research at the intersection of psychology and biology, integrating
evolutionary and developmental data and explanations. In the past few decades, sources of
inspiration in the multidisciplinary field of cognitive science have widened. In addition to
ongoing vital work in cognitive and affective neuroscience, important new work is being
conducted at the intersection of psychology and the biological sciences in general. This volume
offers an overview of the cross-disciplinary integration of evolutionary and developmental
approaches to cognition in light of these exciting new contributions from the life sciences. This
research has explored many cognitive abilities in a wide range of organisms and
developmental stages, and results have revealed the nature and origin of many instances of
the cognitive life of organisms. Each section of Cognitive Biology deals with a key domain of
cognition: spatial cognition; the relationships among attention, perception, and learning;
representations of numbers and economic values; and social cognition. Contributors discuss
each topic from the perspectives of psychology and neuroscience, brain theory and modeling,
evolutionary theory, ecology, genetics, and developmental science. Contributors Chris M. Bird,
Elizabeth M. Brannon, Neil Burgess, Jessica F. Cantlon, Stanislas Dehaene, Christian F.
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Doeller, Reuven Dukas, Rochel Gelman, Alexander Gerganov, Paul W. Glimcher, Robert L.
Goldstone, Edward M. Hubbard, Lucia F. Jacobs, Mark H. Johnson, Annette Karmiloff-Smith,
David Landy, Lynn Nadel, Nora S. Newcombe, Daniel Osorio, Mary A. Peterson, Manuela
Piazza, Philippe Pinel, Michael L. Platt, Kristin R. Ratliff, Michael E. Roberts, Wendy S.
Shallcross, Stephen V. Shepherd, Sylvain Sirois, Luca Tommasi, Alessandro Treves,
Alexandra Twyman, Giorgio Vallortigara
Neuroscience is a multidisciplinary branch of biology that is concerned with the scientific study
of the nervous system. It integrates principles of molecular biology, anatomy, developmental
biology, cytology, physiology, etc. to develop an understanding of neurons and neural circuits.
At the cognitive level, the understanding of psychological functions and their production by
neural circuitry is addressed from the branch of cognitive neuroscience. Neuroimaging
techniques like PET, SPECT, fMRI scans etc., human genetic analysis and electrophysiology
are combined with advanced sophisticated experimental techniques to provide insights into
human cognition and emotion. The complex questions pertaining to the interactions of the
brain with its environment are dealt through an integration with social and behavioral sciences.
The developmental, physiological and genetic mechanisms of behavior are studied in
behavioral neuroscience. Research in behavioral neuroscience investigates changes relative
to increase or decrease of neural function and enhanced neural activity. This can be measured
using electroencephalography, fMRI, PET, various optical techniques, etc. This book covers in
detail some existing theories and innovative concepts revolving around behavioral and
cognitive neuroscience. It presents these complex subjects in the most comprehensible
language. Researchers and students in these fields will be assisted by this book.
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Papers delivered at a tribute on April 12, 2008 in San Francisco, California.
II. Sensation, Perception & Attention: John Serences (Volume Editor) (Topics covered include
taste; visual object recognition; touch; depth perception; motor control; perceptual learning; the
interface theory of perception; vestibular, proprioceptive, and haptic contributions to spatial
orientation; olfaction; audition; time perception; attention; perception and interactive
technology; music perception; multisensory integration; motion perception; vision; perceptual
rhythms; perceptual organization; color vision; perception for action; visual search; visual
cognition/working memory.)
Winner of the 2001 Professional/Scholarly Publishing Annual Awards Competition presented
by the Association of American Publishers, Inc. in the category of Single Volume Reference:
Science. The publication of this handbook testifies to the rapid growth of developmental
cognitive neuroscience as a distinct field. Brain imaging and recording technologies, along with
well-defined behavioral tasks—the essential methodological tools of cognitive neuroscience—are
now being used to study development. Whereas earlier methodologies allowed scientists to
study only adult brains, recent technological advances have yielded methods that can be
safely used to study structure-function relations and their development in children's brains.
These new techniques combined with more refined cognitive models account for the progress
and heightened activity in developmental cognitive neuroscience research. The handbook
contains forty-one original contributions exploring basic aspects of neural development,
sensory and sensorimotor systems, language, cognition, and emotion. Aided by recent results
in neurobiology establishing that the human brain remains malleable and plastic throughout
much of the lifespan, the contributors also explore the implications of lifelong neural plasticity
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for brain and behavioral development. This book is also available online as part of MIT
CogNet, The Cognitive and Brain Sciences Community online.
Fundamentals of Cognitive Neuroscience is a comprehensive and easy-to-follow guide to
cognitive neuroscience. Winner of a 2013 Most Promising New Textbook Award from the Text
and Academic Authors Association, this book was written by two leading experts in the field to
be highly accessible to undergraduates with limited neuroscience training. It covers all aspects
of the field—the neural framework, sight, sound, consciousness, learning/memory, problem
solving, speech, executive control, emotions, socialization and development—in a student-
friendly format with extensive pedagogy and ancillaries to aid both the student and professor.
This introductory text takes a unique thematic approach, guiding students along a clear path to
understand the latest findings whether or not they have a background in neuroscience. It
includes case studies and everyday examples designed to help students understand the more
challenging aspects of the material. It is richly illustrated with carefully selected color graphics
to enhance understanding. Enhanced pedagogy highlights key concepts for the student and
aids in teaching. Chapter outlines, study questions, glossary, and image collection are also
available on the student's companion website. Ancillary support saves instructors time and
facilitates learning; test questions, image collection, and lecture slides are available on the
instructor's manual website. This book will be of interest to undergraduate students in
Neuroscience, Psychology, and related disciplines that teach cognitive neuroscience. Provides
a complete introduction to mind-brain science, written to be highly accessible to
undergraduates with limited neuroscience training Richly illustrated with carefully selected
color graphics to enhance understanding Enhanced pedagogy highlights key concepts for the
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student and aids in teaching - chapter outlines, study questions, glossary, and image collection
are also available on student's companion website Ancillary support saves instructors time and
facilitates learning - test questions, image collection, and lecture slides available on instructor's
manual website
Examining mind-brain interactions in mental states such as anxiety, pain, dreams, depression,
love, phobias, and obsessions, the author discusses the complicated way in which the mind
interprets the chemical changes in the brain
A new edition of the essential resource on using functional neuroimaging techniques to study
the neural basis of cognition, revised with the student in mind; thoroughly updated, with new
chapters on fMRI physics, skill learning, emotion and social cognition, and other topics. This
essential resource on neuroimaging provides an accessible and user-friendly introduction to
the field written by leading researchers. The book describes theoretical and methodological
developments in the use of functional neuroimaging techniques to study the neural basis of
cognition, from early scientific efforts to link brain and behavior to the latest applications of
fMRI and PET methods. The core of the book covers fMRI and PET studies in specific
domains: attention, skill learning, semantic memory, language, episodic memory, working
memory, and executive functions. By introducing a technique within the description of a
domain, the book offers a clear explanation of the process while highlighting its biological
context. The emphasis on readability makes Handbook of Functional Neuroimaging of
Cognition ideal for classroom use in advanced undergraduate and graduate courses in
cognitive neuroscience. This second edition has been completely updated to reflect new
developments in the field, with existing chapters rewritten and new chapters added to each
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section. The section on history and methods now includes a chapter on the crucial topic of the
physics of functional neuroimaging; the chapters on skill learning and executive functions are
new to the domain section; and chapters on childhood development and emotion and social
cognition have been added to the section on developmental, social, and clinical applications.
The color insert has been increased in size, enhancing the visual display of representative
findings. Contributors Todd S. Braver, Jeffrey Browndyke, Roberto Cabeza, B.J. Casey, Jody
Culham, Clayton E. Curtis, Mark D'Esposito, Sander Daselaar, Lila Davachi, Ian Dobbins, Karl
J. Friston, Barry Giesbrecht, Todd C. Handy, Joseph B. Hopfinger, Scott A. Huettel, Irene P.
Kan, Alan Kingstone, Eleni Kotsoni, Kevin S. LaBar, George R. Mangun, Gregory McCarthy,
Uta Noppeney, Robyn T. Oliver, Elizabeth A. Phelps, Russel A. Poldrack, Cathy J. Price,
Marcus E. Raichle, Hannes Ruge, Gaia Scerif, Allen W. Song, Sharon L. Thompson-Schill,
Daniel T. Willingham, Richard J.S. Wise
This book, a member of the Series in Affective Science, is a unique interdisciplinary sequence
of articles on the cognitive neuroscience of emotion by some of the most well-known
researchers in the area. It explores what is known about cognitive processes in emotion at the
same time it reviews the processes and anatomical structures involved in emotion, determining
whether there is something about emotion and its neural substrates that requires they be
studied as a separate domain. Divided into four major focal points and presenting research that
has been performed in the last decade, this book covers the process of emotion generation,
the functions of amygdala, the conscious experience of emotion, and emotion regulation and
dysregulation. Collectively, the chapters constitute a broad but selective survey of current
knowledge about emotion and the brain, and they all address the close association between
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cognitive and emotional processes. By bringing together diverse strands of investigation with
the aim of documenting current understanding of how emotion is instantiated in the brain, this
book will be of use to scientists, researchers, and advanced students of psychology and
neuroscience.
This third edition uses an interdisciplinary approach to understanding how the human mind
works. Throughout the text, clinical case studies are presented to humanise the scientific
content.
The book illustrates that the traditional philosophical concept of the "Universe”,
the "World” has led to anomalies and paradoxes in the realm of knowledge. The
author replaces this notion by the EDWs perspective, i.e. a new axiomatic
hyperontological framework of Epistemologically Different Worlds” (EDWs). Thus
it becomes possible to find a more appropriate approach to different branches of
science, such as cognitive neuroscience, physics, biology and the philosophy of
mind. The consequences are a better understanding of the mind-body problem,
quantum physics non-locality or entanglement, the measurement problem,
Einstein’s theory of relativity and the binding problem in cognitive neuroscience.
Cognition, Brain, and Consciousness, Second Edition, provides students and
readers with an overview of the study of the human brain and its cognitive
development. It discusses brain molecules and their primary function, which is to
help carry brain signals to and from the different parts of the human body. These
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molecules are also essential for understanding language, learning, perception,
thinking, and other cognitive functions of our brain. The book also presents the
tools that can be used to view the human brain through brain imaging or
recording. New to this edition are Frontiers in Cognitive Neuroscience text boxes,
each one focusing on a leading researcher and their topic of expertise. There is a
new chapter on Genes and Molecules of Cognition; all other chapters have been
thoroughly revised, based on the most recent discoveries. This text is designed
for undergraduate and graduate students in Psychology, Neuroscience, and
related disciplines in which cognitive neuroscience is taught. New edition of a
very successful textbook Completely revised to reflect new advances, and
feedback from adopters and students Includes a new chapter on Genes and
Molecules of Cognition Student Solutions available at http://www.baars-
gage.com/ For Teachers: Rapid adoption and course preparation: A wide array of
instructor support materials are available online including PowerPoint lecture
slides, a test bank with answers, and eFlashcords on key concepts for each
chapter. A textbook with an easy-to-understand thematic approach: in a way that
is clear for students from a variety of academic backgrounds, the text introduces
concepts such as working memory, selective attention, and social cognition. A
step-by-step guide for introducing students to brain anatomy: color graphics have
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been carefully selected to illustrate all points and the research explained.
Beautifully clear artist's drawings are used to 'build a brain' from top to bottom,
simplifying the layout of the brain. For students: An easy-to-read, complete
introduction to mind-brain science: all chapters begin from mind-brain functions
and build a coherent picture of their brain basis. A single, widely accepted
functional framework is used to capture the major phenomena. Learning Aids
include a student support site with study guides and exercises, a new Mini-Atlas
of the Brain and a full Glossary of technical terms and their definitions. Richly
illustrated with hundreds of carefully selected color graphics to enhance
understanding.
This text provides an up-to-date, wide-ranging, and pedagogically practical
survey of the most important developments in the field.
The fifth edition of a work that defines the field of cognitive neuroscience, with
entirely new material that reflects recent advances in the field. Each edition of
this classic reference has proved to be a benchmark in the developing field of
cognitive neuroscience. The fifth edition of The Cognitive Neurosciences
continues to chart new directions in the study of the biological underpinnings of
complex cognition—the relationship between the structural and physiological
mechanisms of the nervous system and the psychological reality of the mind. It
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offers entirely new material, reflecting recent advances in the field. Many of the
developments in cognitive neuroscience have been shaped by the introduction of
novel tools and methodologies, and a new section is devoted to methods that
promise to guide the field into the future—from sophisticated models of causality in
brain function to the application of network theory to massive data sets. Another
new section treats neuroscience and society, considering some of the moral and
political quandaries posed by current neuroscientific methods. Other sections
describe, among other things, new research that draws on developmental
imaging to study the changing structure and function of the brain over the
lifespan; progress in establishing increasingly precise models of memory;
research that confirms the study of emotion and social cognition as a core area in
cognitive neuroscience; and new findings that cast doubt on the so-called neural
correlates of consciousness.
Conversations in the Cognitive Neurosciences is a brief, informative yet informal
guide to recent developments in the cognitive neurosciences by the scientists
who are in the thick of things."Getting a fix on important questions and how to
think about them from an experimental point of view is what scientists talk about,
sometimes endlessly. It is those conversations that thrill and motivate," observes
Michael Gazzaniga. Yet all too often these exciting interactions are lost to
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students, researchers, and others who are "doing" science. Conversations in the
Cognitive Neurosciences brings together a series of interviews with prominent
individuals in neuroscience, linguistics, philosophy, and psychology that have
appeared over the past few years in the Journal of Cognitive Neuroscience.The
ten interviews are divided into five sections: basic neuroscience approaches to
cognition (Floyd Bloom and Mark Raichle), attentional and perceptual processes
(Michael I. Posner and William T. Newsome), neural basis of memory (Randy
Gallistel and Endel Tulving), language (Steven Pinker and Alfonso Caramazza),
and imagery and consciousness (Stephen M. Kosslyn and Daniel C. Dennett).A
Bradford Book
"Reflecting recent changes in the way cognition and the brain are studied, this
thoroughly updated fourth edition of this bestselling textbook provides a
comprehensive and student-friendly guide to cognitive neuroscience. This book
will be invaluable as a core text for undergraduate modules in cognitive
neuroscience and can also be used as a key text on courses in cognition,
cognitive neuropsychology, biopsychology or brain and behavior. New material
for this edition includes more on the impact of genetics on cognition and new
coverage of the cutting-edge field of connectomics. Student-friendly pedagogy is
included in every chapter, alongside an extensive companion website"--
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This clear and accessible textbook aims to introduce students to the brain's
remarkable capacity for memory. It assumes little background knowledge from
biology or psychology and is intended for use in graduate courses.
Does science argue against the existence of the human soul? Many scientists
and scholars believe the whole is more than the sum of the parts. This book uses
information and systems theory to describe the "more" that does not reduce to
the parts. One sees this in the synapses”or apparently empty gaps between the
neurons in one's brain”where informative relationships give rise to human mind,
culture, and spirituality. Drawing upon the disciplines of cognitive science,
computer science, neuroscience, general systems theory, pragmatic philosophy,
and Christian theology, Mark Graves reinterprets the traditional doctrine of the
soul as form of the body to frame contemporary scientific study of the human
soul.
????????Cognitive NeuroscienceFifth International Student EditionW.W. Norton &
Company
"Building on the framework for teaching cognitive development presented in the first
edition, Goswami shows how different cognitive domains such as language, causal
reasoning and theory of mind may emerge from automatic neural perceptual processes.
Cognitive Neuroscience and Cognitive Development integrates principles and data from
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cognitive science, neuroscience, computer modelling and studies of non-human
animals into a model that transforms the study of cognitive development to produce
both a key introductory text and a book which encourages the reader to move beyond
the superficial and gain a deeper understanding of the subject matter"--Book cover.
This text, based on a course taught by Randall O'Reilly and Yuko Munakata over the
past several years, provides an in-depth introduction to the main ideas in the
computational cognitive neuroscience. The goal of computational cognitive
neuroscience is to understand how the brain embodies the mind by using biologically
based computational models comprising networks of neuronlike units. This text, based
on a course taught by Randall O'Reilly and Yuko Munakata over the past several years,
provides an in-depth introduction to the main ideas in the field. The neural units in the
simulations use equations based directly on the ion channels that govern the behavior
of real neurons, and the neural networks incorporate anatomical and physiological
properties of the neocortex. Thus the text provides the student with knowledge of the
basic biology of the brain as well as the computational skills needed to simulate large-
scale cognitive phenomena. The text consists of two parts. The first part covers basic
neural computation mechanisms: individual neurons, neural networks, and learning
mechanisms. The second part covers large-scale brain area organization and cognitive
phenomena: perception and attention, memory, language, and higher-level cognition.
The second part is relatively self-contained and can be used separately for
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mechanistically oriented cognitive neuroscience courses. Integrated throughout the text
are more than forty different simulation models, many of them full-scale research-grade
models, with friendly interfaces and accompanying exercises. The simulation software
(PDP++, available for all major platforms) and simulations can be downloaded free of
charge from the Web. Exercise solutions are available, and the text includes full
information on the software.
?????????????? ???????? ????????????????????????????????
???????????????????????? ??????? ???????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????? ????? ????????????????????????
???????????????????????????????????????????????????????????????????????????
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