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For undergraduate or graduate courses that include planning, conducting, and
evaluating research. A do-it-yourself, understand-it-yourself manual designed to help
students understand the fundamental structure of research and the methodical process
that leads to valid, reliable results. Written in uncommonly engaging and elegant prose,
this text guides the reader, step-by-step, from the selection of a problem, through the
process of conducting authentic research, to the preparation of a completed report, with
practical suggestions based on a solid theoretical framework and sound pedagogy.
Suitable as the core text in any introductory research course or even for self-instruction,
this text will show students two things: 1) that quality research demands planning and
design; and, 2) how their own research projects can be executed effectively and
professionally.
The Psychology of Learning and Motivation publishes empirical and theoretical
contributions in cognitive and experimental psychology, ranging from classical and
instrumental conditioning to complex learning and problem solving. Each chapter
provides a thoughtful integration of a body of work. Volume 41 includes in its coverage
chapters on multimedia learning, brain imaging, and memory, among others.
Our ability to be conscious of the world around us is often discussed as one of the most
amazing yet enigmatic processes under scientific investigation today. However, our
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ability to imagine the world around us in the absence of stimulation from that world is
perhaps even more amazing. This capacity to experience objects or scenarios through
imagination, that do not necessarily exist in the world, is perhaps one of the
fundamental abilities that allows us successfully to think about, plan, run a dress
rehearsal of future events, re-analyze past events and even simulate or fantasize
abstract events that may never happen. Empirical research into mental imagery has
seen a recent surge, due partly to the development of new neuroscientifc methods and
their clever application, but also due to the increasing discovery and application of more
objective methods to investigate this inherently internal and private process. As the
topic is cross hosted in Frontiers in Perception Science and Frontiers in Human
Neuroscience, we invite researchers from different fields to submit opinionated but
balanced reviews, new empirical, theoretical, philosophical or technical papers covering
any aspect of mental imagery. In particular, we encourage submissions focusing on
different sensory modalities, such as olfaction, audition somatosensory etc. Similarly,
we support submissions focusing on the relationship between mental imagery and other
neural and cognitive functions or disorders such as visual working memory, visual
search or disorders of anxiety. Together, we hope that collecting a group of papers on
this research topic will help to unify theory while providing an overview of the state of
the field, where it is heading, and how mental imagery relates to other cognitive and
sensory functions.
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The SAGE Handbook of Social Cognition is a landmark volume. Edited by two of the
field's most eminent academics and supported by a distinguished global advisory
board, the 56 authors - each an expert in their own chapter topic - provide authoritative
and thought-provoking overviews of this fascinating territory of research. Not since the
early 1990s has a Handbook been published in this field, now, Fiske and Macrae have
provided a timely and seminal benchmark; a state of the art overview that will benefit
advanced students and academics not just within social psychology but beyond these
borders too. Following an introductory look at the 'uniqueness of social cognition', the
Handbook goes on to explore basic and underlying processes of social cognition, from
implicit social cognition and consciousness and meta-cognition to judgment and
decision-making. Also, the wide-ranging applications of social cognition research in 'the
real world' from the burgeoning and relatively recent fields of social cognitive
development and social cognitive aging to the social cognition of relationships are
investigated. Finally, there is a critical and exciting exploration of the future directions in
this field. The SAGE Handbook of Social Cognition will be an indispensable volume for
any advanced student or academic wanting or needing to understand the landscape of
social cognition research in the 21st century.
A classic in its field, this introductory text has been updated to include coverage of the
most recent developments and established theories in psychology.
Where great science meets great teaching Psychology: Core Concepts, 7/eprovides
Page 3/22

Online Library Cognitive Psychology 8th Edition Solso
rich coverage of the foundational topics taught for introductory psychology. Each major
section of every chapter is organized around a single concept, called a Core Concept.
The Core Concepts allow readers to draw connections across the chapter and see the
big picture of psychology. Learning is then reinforced through focused application and
critical thinking activities. The 7th edition features an enhanced critical thinking
emphasis, with new chapter-opening "Problems" and new end-of-chapter critical
thinking applications that promote active learning. MyPsychLab is an integral part of the
Zimbardo / Johnson / McCann Hamilton program. Engaging activities and assessments
provide a teaching and learning system that helps students think critically. With
MyPsychLab, students can watch videos on psychological research and applications,
participate in virtual classic experiments, and develop critical thinking skills through
writing. This title is available in a variety of formats - digital and print. Pearson offers its
titles on the devices students love through Pearson's MyLab products, CourseSmart,
Amazon, and more. To learn more about pricing options and customization, click the
Choices tab.
This Handbook reviews a wealth of research in cognitive and educational psychology
that investigates how to enhance learning and instruction to aid students struggling to
learn and to advise teachers on how best to support student learning. The Handbook
includes features that inform readers about how to improve instruction and student
achievement based on scientific evidence across different domains, including science,
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mathematics, reading and writing. Each chapter supplies a description of the learning
goal, a balanced presentation of the current evidence about the efficacy of various
approaches to obtaining that learning goal, and a discussion of important future
directions for research in this area. It is the ideal resource for researchers continuing
their study of this field or for those only now beginning to explore how to improve
student achievement.
The new edition of Complete Psychology is the definitive undergraduate textbook. It not
only fits exactly with the very latest BPS curriculum and offers integrated web support
for students and lecturers, but it also includes guidance on study skills, research
methods, statistics and careers. Complete Psychology provides excellent coverage of
the major areas of study . Each chapter has been fully updated to reflect changes in the
field and to include examples of psychology in applied settings, and further reading
sections have been expanded. The companion website,
www.completepsychology.co.uk, has also been fully revised and now contains chapter
summaries, author pages, downloadable presentations, useful web links, multiple
choice questions, essay questions and an electronic glossary. Written by an
experienced and respected team of authors, this highly accessible, comprehensive text
is illustrated in full colour, and quite simply covers everything students need for their
first-year studies as well as being an invaluable reference and revision tool for second
and third years.
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Digital systems, such as phones, computers and PDAs, place continuous demands on our
cognitive and perceptual systems. They offer information and interaction opportunities well
above our processing abilities, and often interrupt our activity. Appropriate allocation of
attention is one of the key factors determining the success of creative activities, learning,
collaboration, and many other human pursuits. This book presents research related to human
attention in digital environments. Original contributions by leading researchers cover the
conceptual framework of research aimed at modelling and supporting human attentional
processes, the theoretical and software tools currently available, and various application areas.
The authors explore the idea that attention has a key role to play in the design of future
technology and discuss how such technology may continue supporting human activity in
environments where multiple devices compete for people's limited cognitive resources.
The Second Edition of Content Analysis: An Introduction to Its Methodology is a definitive
sourcebook of the history and core principles of content analysis as well as an essential
resource for present and future studies. The book introduces readers to ways of analyzing
meaningful matter such as texts, images, voices – that is, data whose physical manifestations
are secondary to the meanings that a particular population of people brings to them. Organized
into three parts, the book examines the conceptual and methodological aspects of content
analysis and also traces several paths through content analysis protocols. The author has
completely revised and updated the Second Edition, integrating new information on computeraided text analysis. The book also includes a practical guide that incorporates experiences in
teaching and how to advise academic and commercial researchers. In addition, Krippendorff
clarifies the epistemology and logic of content analysis as well as the methods for achieving its
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aims. Intended as a textbook for advanced undergraduate and graduate students across the
social sciences, Content Analysis, Second Edition will also be a valuable resource for
practitioners in a variety of disciplines.
Cognitive PsychologyAllyn & Bacon
In this timely and comprehensive text, Cesare Cornoldi and Tomaso Vecchi describe their
recently developed experimental approach to the investigation of visuo-spatial cognition, based
upon the analysis of individual differences. A review of the most influential theoretical
advances in the study of visuo-spatial cognition is presented, including both critical analysis
and comparisons between the distinct approaches. In addition, the authors describe recent
research into memory for spatial configurations, mental manipulation and the active integration
of visuo-spatial information. This includes studies on the effects of congenital blindness on
mental imagery abilities, developmental and age-related modifications, gender effects, and the
role of genetic syndromes in determining visuo-spatial abilities. The authors draw together
these distinct areas of research and integrate the findings within an innovative framework of
working memory. This text will be a valuable resource for advanced undergraduate and
postgraduate students of psychology, as well as researchers in the fields of cognitive
psychology, neuropsychology and neuroscience.
This text introduces students, scholars, and interested educated readers to the issues of
human memory broadly considered, encompassing both individual memory, collective
remembering by societies, and the construction of history. The book is organised around
several major questions: How do memories construct our past? How do we build shared
collective memories? How does memory shape history? This volume presents a special
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perspective, emphasising the role of memory processes in the construction of self-identity, of
shared cultural norms and concepts, and of historical awareness. Although the results are fairly
new and the techniques suitably modern, the vision itself is of course related to the work of
such precursors as Frederic Bartlett and Aleksandr Luria, who in very different ways represent
the starting point of a serious psychology of human culture.
Discusses the visual aspects of sports and explains how players mentally shape and react to
what they see
Learning and Memory: A Comprehensive Reference, Second Edition is the authoritative
resource for scientists and students interested in all facets of learning and memory. This
updated edition includes chapters that reflect the state-of-the-art of research in this area.
Coverage of sleep and memory has been significantly expanded, while neuromodulators in
memory processing, neurogenesis and epigenetics are also covered in greater detail. New
chapters have been included to reflect the massive increase in research into working memory
and the educational relevance of memory research. No other reference work covers so wide a
territory and in so much depth. Provides the most comprehensive and authoritative resource
available on the study of learning and memory and its mechanisms Incorporates the expertise
of over 150 outstanding investigators in the field, providing a ‘one-stop’ resource of reputable
information from world-leading scholars with easy cross-referencing of related articles to
promote understanding and further research Includes further reading for each chapter that
helps readers continue their research Includes a glossary of key terms that is helpful for users
who are unfamiliar with neuroscience terminology
Methods in Cognitive Linguistics is an introduction to empirical methodology for language
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researchers. Intended as a handbook to exploring the empirical dimension of the theoretical
questions raised by Cognitive Linguistics, the volume presents guidelines for employing
methods from a variety of intersecting disciplines, laying out different ways of gathering
empirical evidence. The book is divided into five sections. Methods and Motivations provides
the reader with the preliminary background in scientific methodology and statistics. The
sections on Corpus and Discourse Analysis, and Sign Language and Gesture describe
different ways of investigating usage data. Behavioral Research describes methods for
exploring mental representation, simulation semantics, child language development, and the
relationships between space and language, and eye movements and cognition. Lastly, Neural
Approaches introduces the reader to ERP research and to the computational modeling of
language.

Copyright law regulates creativity. It affects the way people create works of
authorship ex-ante and affects the status of works of authorship significantly expost. But does copyright law really understand creativity? Should legal theories
alone inform our regulation of the creative process? This book views copyright
law as a law of creativity. It asks whether copyright law understands authorship
as other creativity studies fields do. It considers whether copyright law should
incorporate non-legal theories, and if so, how it should be adjusted in their light.
For this purpose, the book focuses on one of the many rights that copyright law
regulates – the right to make a derivative work. A work is considered derivative
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when it is based on one or more preexisting works. Today, the owner of a work of
authorship has the exclusive right to make derivative works based on her original
work or to allow others to do so. The book suggests a new way to think about
both the right, the tension, and copyright law at large. It proposes relying on nonlegal fields like cognitive psychology and genre theories, and offers new legaltheoretical justifications for the right to make derivative works. As the first book to
consider the intersection between copyright law, creativity and derivative works,
this will be a valuable resource for students, scholars, and practitioners interested
in intellectual property and copyright law.
In the past ten years, there has been growing interest in applying our knowledge
of the functioning of the human brain to the field of education-including reading,
learning, language and mathematics. This has resulted in the development of a
number of new practices in education-some good, some bad and some just
crazy. The 'good' is nearly always sound cognitive research that has clear
implications for educational practice. The 'bad' is the use of neuroscience jargon
to lure the unwary and to give an apparent scientific aura to flawed educational
programs with no evidence base and which no reputable neuroscientist would
endorse. The 'ugly' is simplistic interpretation and misapplication of cognitive
theories leading to errors in their application. More and better could be done if
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neuroscientists and educationalists acknowledge the limits of their disciplines and
start listening to each other. Neuroscience in Education brings together an
international group of leading psychologists, neuroscientists, educationalists and
geneticists to critically review some of these new developments, examining the
science behind these practices, the validity of the theories on which they are
based, and whether they work. It will be fascinating reading for anyone involved
in education, including teachers, psychologists, neuroscientists, and policy
makers as well as interested parents.
Anyone who has ever competed in a sport, taken an exam, or appeared on stage
understands the importance of performing at the right time. Those who excel in
these conditions often develop ways to cope with the stress involved, but what
cognitive and emotional strategies allow some people to thrive under pressure
whilst others are inhibited by it? In Performance Psychology: Theory and
Practice, Stewart Cotterill examines not only how stressful situations can affect
performance, but also the means by which we can reach our potential regardless.
Featuring chapters on decision-making, emotion, resilience and mental
toughness, cognition and perception, ageing and experience, confidence, and
recovery, this is the definitive textbook in the field, mapping the core theoretical
concepts but also offering practical guidance on how performance can be
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improved. Also including chapters on motor skills and nutrition, it is a complete
and comprehensive overview of this growing field of study. Including study
questions and further reading in each chapter, Performance Psychology: Theory
and Practice will appeal not only to students and researchers across applied
psychology, but also coaches and performers looking for ways to realize their
potential when it really matters.
This market-leading text emphasizes future consumers of psychological
research, uses real-world examples drawn from popular media, and develops
students’ critical-thinking skills as they become systematic interrogators of
information in their everyday lives.
Professionals in the fields of neurocognition, cognitive science, and psychology
ruminate on the past history of their disciplines and offer forecasts about future
developments, discussing the philosophical, social, cultural, and scientific
implications of the science of the mind. Reprint. UP.
First published in 2001. Routledge is an imprint of Taylor & Francis, an informa
company.
The Development of Children has long been acclaimed for its authoritative
chronological exploration of how the lives of children are shaped by biological
and cultural factors. In this thoroughly updated new edition, lead author Cynthia
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Lightfoot builds on the legacy of original authors Michael and Sheila Cole,
offering a lively, engaging, and always accessible examination of child
development as a process involving the whole child within multiple, mutually
influencing contexts. Throughout, the emphasis is on how the interaction of
biology and culture contributes both to the universal pathways of development
shared by all children and to the diverse developmental patterns that unfold in the
lives of individual children.
This fully updated edition of Developmental Neuropsychology: A Clinical
Approach addresses key issues in child neuropsychology with a unique
emphasis on evidence-informed clinical practice rather than research issues.
Although research findings are presented, they are described with emphasis on
what is relevant for assessment, treatment and management of paediatric
conditions. The authors focus on a number of areas. First, the text examines the
natural history of childhood central nervous system (CNS) insult, highlighting
studies where children have been followed over time to determine the impact of
injury on ongoing development. Second, processes of normal and abnormal
cerebral and cognitive development are outlined and the concepts of brain
plasticity and the impact of early CNS insult discussed. Third, using a number of
common childhood CNS disorders as examples, the authors develop a model
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which describes the complex interaction among biological, psychosocial and
cognitive factors in the brain-injured child. Finally, principles of evidence-based
assessment, diagnosis and intervention are discussed. The text will be of use on
advanced undergraduate courses in developmental neuropsychology,
postgraduate clinical training programmes and for professionals working with
children in clinical psychology, clinical neuropsychology and educational and
rehabilitation contexts. The text is also an important reference for those working
in paediatric research.
One of the top sellers in the field, Cognitive Psychology is well-written, humorous, and
remains the most comprehensive and balanced text in the area of undergraduate
cognition. MacLin and MacLin, inheriting the textbook from the late Robert L. Solso,
boldly revised and reorganized the Eighth Edition to reflect emerging trends in the field,
while retaining the strengths that made it one of the most popular texts among students
and professors. The text features a sequential model of human cognition from
sensation to perception, to attention, to memory, to higher-order cognition, and features
new cutting-edge coverage of consciousness, cognitive neuroscience, memory and
forgetting, and evolutionary psychology.
This text is about doing science and the active process of reading, learning, thinking,
generating ideas, designing experiments, and the logistics surrounding each step of the
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research process. In easy-to-read, conversational language, Kim MacLin teaches
students experimental design principles and techniques using a tutorial approach in
which students read, critique, and analyze over 75 actual experiments from every major
area of psychology. She provides them with real-world information about how science
in psychology is conducted and how they can participate. Recognizing that students
come to an experimental design course with their own interests and perspectives,
MacLin covers many subdisciplines of psychology throughout the text, including IO
psychology, child psychology, social psychology, behavioral psychology, cognitive
psychology, clinical psychology, health psychology, educational/school psychology,
legal psychology, and personality psychology, among others. Part I of the text is
content oriented and provides an overview of the principles of experimental design. Part
II contains annotated research articles for students to read and analyze. Classic articles
have been retained and 11 new ones have been added, featuring contemporary case
studies, information on the Open Science movement, expanded coverage on ethics in
research, and a greater focus on becoming a better writer, clarity and precision in
writing, and reducing bias in language. This edition is up to date with the latest APA
Publication Manual (7th edition) and includes an overview of the updated bias-free
language guidelines, the use of singular "they," the new ethical compliance checklist,
and other key changes in APA style. This text is essential reading for students and
researchers interested in and studying experimental design in psychology.
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Language Processing questions what happens when we process language - what
mental operations occur during processing and how they are organised over time. The
last decade has seen real advances in the study of language processing that have wide
ranging implications for human cognition in general. Language Processing gives an
account of these developments both as they relate to experimental studies of
processing and as they relate to computational modelling of the processes. In addition
to chapters covering core topics, such as lexical processing, syntactic parsing and the
comprehension of discourse, special topics of recent interest are also included.
Through the study of green, environmentally friendly consumers, this book incorporates
original, groundbreaking anthropological and cognitive research to examine basic
aspects of the workings of the human mind.
Emotion, stress, and attention recognition are the most important aspects in
neuropsychology, cognitive science, neuroscience, and engineering. Biological signals
and images processing such as galvanic skin response (GSR), electrocardiography
(ECG), heart rate variability (HRV), electromyography (EMG), electroencephalography
(EEG), event-related potentials (ERP), eye tracking, functional near-infrared
spectroscopy (fNIRS), and functional magnetic resonance imaging (fMRI) have a great
help in understanding the mentioned cognitive processes. Emotion, stress, and
attention recognition systems based on different soft computing approaches have many
engineering and medical applications. The book Emotion and Attention Recognition
Page 16/22

Online Library Cognitive Psychology 8th Edition Solso
Based on Biological Signals and Images attempts to introduce the different soft
computing approaches and technologies for recognition of emotion, stress, and
attention, from a historical development, focusing particularly on the recent
development of the field and its specialization within neuropsychology, cognitive
science, neuroscience, and engineering. The basic idea is to present a common
framework for the neuroscientists from diverse backgrounds in the cognitive
neuroscience to illustrate their theoretical and applied research findings in emotion,
stress, and attention.
Matlin’s Cognition demonstrates how cognitive processesare relevant to everyday, realworld experiences, and frequentlyexamines how cognition can be applied to other
disciplines such asclinical psychology, social psychology, consumer
psychology,education, communication, business, medicine, and law. The8th edition
continues to relate cognitive topics toapplications in everyday life. This edition is fully
updated withresearch and additional anecdotes. It also includes more researchon
neuroscience.
Connecting the study of cognition to everyday life in an unprecedented way, E. Bruce
Goldstein's COGNITIVE PSYCHOLOGY: CONNECTING MIND, RESEARCH, AND
EVERYDAY EXPERIENCE gives equal treatment to both the landmark studies and the
cutting-edge research that define this fascinating field. A wealth of concrete examples
and illustrations help students understand the theories of cognition-driving home both
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the scientific importance of the theories and their relevance to students' daily lives.
Goldstein's accessible narrative style blends with an art program that makes difficult
concepts understandable. Students gain a true understanding of the “behind the
scenes” activity that happens in the mind when humans do such seemingly simple
activities as perceive, remember, or think. Goldstein also focuses on the behavioral and
physiological approaches to cognition by including physiological materials in every
chapter. As is typical of his work, this fourth edition is a major revision that reflects the
most current aspects of the field. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.
Originally published in 1980, this book contains the proceedings from a memorial
conference held in honour of George A. Talland, who made a significant contribution to
the area of memory and aging. The major objective of the volume was to stimulate
research towards a more comprehensive understanding of age related differences in
memory. It was also hoped it would provide direction for the application and utilization
of research findings in the evaluation and treatment of memory complaints and memory
difficulties experienced by the elderly. The book was intended for two broad groups of
scientists. The first being researchers in the psychology of memory, and those who
were currently active in the research on aging at the time. The second group was those
concerned with applying current research findings to the diagnosis and treatment of
problems of memory.
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Cognitive Psychology: Applying the Science of the Mind combines clear yet rigorous
descriptions of key empirical findings and theoretical principles with frequent real-world
examples, strong learning pedagogy, and a straightforward organization. For
undergraduate courses in cognitive psychology. Engagingly written, the text weaves
five empirical threads - embodied cognition, metacognition, culture, evolution, and
emotion -- - throughout the text to help students integrate the material. The text's
organization offers an intuitive description of cognition that enhances student
understanding by organizing chapters around the flow of a piece of information that
enters the cognitive system.
Is it possible to learn something without being aware of it? How does emotion influence
the way we think? How can we improve our memory? Fundamentals of Cognition, third
edition, provides a basic, reader-friendly introduction to the key cognitive processes we
use to interact successfully with the world around us. Our abilities in attention,
perception, learning, memory, language, problem solving, thinking, and reasoning are
all vitally important in enabling us to cope with everyday life. Understanding these
processes through the study of cognitive psychology is essential for understanding
human behaviour. This edition has been thoroughly updated and revised with an
emphasis on making it even more accessible to introductory-level students. Bringing on
board Professor Marc Brysbaert, a world-leading researcher in the psychology of
language, as co-author, this new edition includes: developed and extended research
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activities and "In the Real World" case studies to make it easy for students to engage
with the material; new real-world topics such as discussions of attentiondeficit/hyperactivity disorder, the reading problems of individuals with dyslexia, why
magic tricks work, and why we cannot remember the Apple logo accurately; a
supporting companion website containing multiple choice questions, flashcards, sample
essay answers, instructor resources, and more. The book provides a perfect balance
between traditional approaches to cognition and cutting-edge cognitive neuroscience
and cognitive neuropsychology. Covering all the key topics within cognition, this
comprehensive overview is essential reading for all students of cognitive psychology
and related areas such as clinical psychology.
A chance encounter with a handsome banker in a Greenwich Village jazz bar on New
Year's Eve 1938 catapults witty Wall Street secretary Katey Kontent into the upper
echelons of New York society, where she befriends a shy multi-millionaire, an Upper
East Side ne'er-do-well and a single-minded widow. A first novel. Reprint.
One of the top sellers in the field, "Cognitive Psychology" is well-written, humorous, and
remains one of the most comprehensive and balanced books in the area of cognition.
MacLin and MacLin, inheriting the book from the late Robert L. Solso, boldly revised
and reorganized the Eighth Edition to reflect emerging trends in the field, while retaining
the strengths that made it one of the most popular books in the field. The book features
a sequential model of human cognition from sensation to perception, to attention, to
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memory, to higher-order cognition, and features new cutting-edge coverage of
consciousness, cognitive neuroscience, memory and forgetting, and evolutionary
psychology.
This book bridges the gap between models of human behavior that are based on
cognitive task analysis and those based on neural networks. The author argues that
these approaches are incomplete and not properly related to each other. His synthesis
reconciles the very different conceptualizations of human memory assumed by these
two approaches by assuming that 'what the brain remembers' is not a collection of
symbols or neurons or even networks of either of these, but rather how to coordinate
behavior in time, relating different modalities of conception and movement. A second
premise is that behavior sequences are categorized, with perceptual categorizations
(sounds, images) comprising the first order of categorization and conceptual
categorizations of perceptions and actions in time comprising the second order. The
conceptual categorizations are themselves sequenced and categorized, corresponding
to the familiar classification hierarchies in cognitive models. Inspired by Bartlett's work,
the author seeks to develop a theory of "process memory"--memory for experience in
time. Following the methodology of situated cognition, he finds clues in the particulars
of human activity, such as typing errors, how a computer interface is used, how a child
learns to play in a swimming pool, odd limitations in language comprehension, and so
on. Throughout, he examines existing (and often famous) cognitive and neural models
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with respect to these phenomena. In each case, he attempts to show that the
experienced behavior can be understood as sequences of categories being reactivated,
substituted, and composed. Ultimately, this analysis is shown to be the link that may
lead to improvement of both symbolic and neurally based models of memory and
behavior, with concomitant implications for cognitive psychology, artificial intelligence,
and cognitive science as a whole.
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