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Preface

disciplinary science. Cognitive science is an intellectual enterprise that studies

cognition and seeks to answer many fundamental and long-standing questions
about the nature of mind and mental processes. The central assumption for cognitive
science can be phrased as follows: ‘The human mind is a complex system that receives,
stores, retrieves, transforms and transmits information’. Here the mind is conceived as
an information processor. Herbert Simon, a pioneer in cognitive science and artificial
intelligence defines cognitive science as ‘recognition of a fundamental set of common
concerns shared by the disciplines of psychology, computer science, linguistics, econom-
ics, epistemology and social sciences generally’. Cognitive science is the multidisciplinary
scientific study of cognition and its role in intelligent agency. It examines what cognition
is, what it does, and how it works.

An important way in which cognitive science approaches the mind is to view the
scientific study of the mind in terms of three levels of analysis proposed by David Marr
for understanding cognition, namely, computational, algorithmic and implementational
levels. While there have been disagreements about the three levels of analysis and the way
they are related to each other, these levels of analysis provide a framework for understand-
ing and studying cognition. Palmer and Kinchi discuss three assumptions of information
processing approach: informational description, recursive decomposition and physical
embodiment. These assumptions enable us to discuss mental states as informational
events, specify an informational event at one level in terms of component informational
events at a lower level, and use the concept of representations (states of the system that
carry information) and processes (changes in states/representations).

Cognitive science employs qualitatively different research tools such as formal methods
used to develop computational proofs, the programming techniques of computer science,
the experimental practices of psychology, and a variety of paradigms (single-cell studies,
lesions, neuroimaging) of neuroscience. Given the current advances, it is expected that
cognitive science will become even more inter-disciplinary.

Cognitive science is not yet a flourishing discipline in India. Under the Universities
Grants Commission (UGC) Scheme of Universities with Potential for Excellence, the
University of Allahabad was selected for developing ‘Behavioural and Cognitive Sciences’
as an Island of Excellence. As a follow-up, the University established the Centre for Be-
havioural and Cognitive Sciences (CBCS) in 2002, for providing education of merit and
distinction in line with new developments and challenges, as a constructive opportunity
for advancement of scientific knowledge through basic and applied research and teaching
as well as outreach programmes. The objectives of the academic programme are to provide

In the last four decades, cognitive science has established itself as a truly inter-
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comprehensive training and prepare the students for a professional/research/academic
career, to develop a richer understanding of mental processes and neural mechanisms
underlying cognition using behavioural, computational and neurophysiological tech-
niques. All aspects of behavioural and cognitive sciences are explored to understand the
nature of cognitive and information processing system as well as to explore possible ap-
plications for the individual and the society. The faculty and students at the Centre are
involved in research programmes pertaining to vision, attention, perception, linguistics,
cognitive neuroscience, consciousness, cognitive disorders, cognitive modelling and hu-
man computer interaction. There is a strong emphasis on research projects and exposure
to various theoretical and experimental studies in cognitive science. The Centre and the
University provide an ideal environment for study and research in cognitive science.

The International Conference on Cognitive Science was held on 16-18 December
2004 at the CBCS. The conference was the first of its kind in focussing on all aspects of
cognitive science. The mission of the conference was to explore the truly inter-disciplinary
nature of cognitive science and create awareness of cognitive science among the interested
students and researchers. The conference served as the meeting point for scientists from
interfacing disciplines like psychology, neuroscience, computer science, linguistics and
philosophy. The conference elucidated current research on significant areas interfacing
cognitive science such as language processing, culture and cognition, perception, cognitive
disorders, consciousness, computational neuroscience, memory, social cognition and so
on. The technical programme comprised six keynote lectures, 59 oral presentations and
22 poster presentations. The keynote lectures were presented by six prominent experts
in cognitive science like Prof. Aravind K. Joshi, University of Pennsylvania, USA, Prof.
Jyotsna Vaid, Texas A and M University, USA, Prof. Ype Poortinga, University of Tilburg,
Netherlands, Prof. Avi Chaudhuri, McGill University, Canada, and Prof. John W. Berry,
Queen’s University, Canada. In addition to faculty members from various Indian universities
and abroad, research scholars from various Indian and foreign universities attended the
conference.

Based on the initial submissions of papers and abstracts for the conference, the editors
requested the authors to submit full papers for the volume. All the editors reviewed the
papers and 27 contributions were selected for publication in the current volume. Some
contributions had to be excluded due to the stringent review process. The contributors
are senior leading as well as young talented cognitive scientists from various countries
including the USA, Canada, the UK, Germany, the Netherlands, Belgium, Switzerland,
Denmark, Australia, New Zealand, Lebanon, Japan and India. The volume contains
research articles addressing the challenges faced in cognitive science requiring cross-
linking of different interfacing disciplines like psychology, neuroscience, computer science,
linguistics and philosophy.

The recent findings from cognitive science presented in the volume will serve as a useful
resource for scientists working in the area of cognitive science. The volume represents a
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good sample of the current trends in major sub-disciplines in cognitive science. The book
contains six sections: (1) Cognitive processes (2) Cognitive neuroscience (3) Computational
modelling (4) Culture and cognition (5) Cognitive development and intervention, and
(6) Consciousness. The first section contains eight chapters and focuses on the study of
various cognitive processes ranging from vision and social cognition. The second section
on cognitive neuroscience contains three chapters on cognitive neuroscience of vision
and language as well as brain-behavioural asymmetry. The third section on computational
modelling has four chapters spanning computational neuroscience and computational
linguistics. The fourth section focuses on culture and cognition. This section has seven
chapters discussing methodological and theoretical issues as well as related set of cross-cul-
tural studies on spatial development. The fifth section on cognitive development includes
four chapters discussing abnormal cognitive development and cognitive rehabilitation.
The final section appropriately concludes with a chapter by Prof. K.R. Rao on conscious-
ness with an Indian perspective.

The editors would like to acknowledge the efforts of many people who have contributed
so much to the conference and preparation of this volume. Our colleague Dr Bhoomika
R. Kar helped tremendously in organizing the conference and without her dedication
the conference would not have been such a success. We would like to thank all the CBCS
staff and students as well as research scholars from the Department of Psychology who
worked very hard for the conference. The editors thank SAGE Publications for bringing
out this volume.

Narayanan Srinivasan
A.K. Gupta
Janak Pandey
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