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ABOUT THE DEPARTMENT OF BRAIN AND COGNITIVE SCIENCES

Members of the Department of Brain and

Cognitive Sciences study how we see and hear,
move, learn and remember, reason, and pro-
duce and understand spoken and signed lan-
guages, and how these remarkable capabilities
depend upon the workings of the brain. We
also study how these capabilities develop dur-
ing infancy and childhood, and how the brain
matures and becomes organized to perform
complex behavior.

A dvances in various branches of the biological

sciences and in computer science, along with
striking progress in the behavioral sciences dur-
ing the last 25 years, have fundamentally al-
tered the way we approach the study of these
perceptual and cognitive skills. The disciplines
of computer science and neuroscience, both of
which have enjoyed explosive growth, have
profoundly influenced the scientific study of
thinking, perception, learning and memory,
and language, have fueled the emergence of
the field of cognitive science. The recognition
that what the brain does is analyze information
(i.e., it is a computer), and resulting efforts to
represent its function in formal computational
models, have brought powerful new insights to
our understanding of visual perception, lan-
guage and reasoning. At the same time, it has
become increasingly clear that the brain is a
very special computer—that its biology im-
poses powerful constraints on the kinds of
computation undertaken, and (given many pos-
sible formal ways to organize a particular be-
havior) the particular method adopted. These
developments, together with major advances in
the behavioral analysis of perception and cog-
nition, have provided us with marvelous new
opportunities for understanding the brain and
behavior.

The emergence of the brain and cognitive sci-

ences as strong new academic disciplines is rec-
ognized in the founding of the Department of
Brain and Cognitive Sciences at the University
of Rochester. The Department is home to 19
faculty with primary appointments and to
closely associated faculty with primary ap-
pointments in other departments. Our faculty
and their research programs are a major intel-
lectual force, with national and international
reputations in several fields. Our research
spans a large domain and straddles several disci
plines in the behavioral and neural, and com-
putational sciences, but all our work is con-
nected by the idea that to understand behavior
we must study not only behavior but also the
processes—both neural and computational—
that underlie it. The importance of this work is
recognized both in the numerous honors con-
ferred on faculty, and in their great success in
attracting funds to support their research (prin-
cipally from the National Institutes of Health
and the National Science Foundation). Our
commitment to research also means a com-
mitment to train future research workers, and
here too we have an outstanding record, at-
tracting students of the highest caliber into our
graduate program and investing heavily in
them while they work with us. Undergraduates
too have a major place in this new enterprise:
we believe very strongly that study of the brain
and cognitive sciences provides a superb gen-
eral intellectual training, and a marvelous op-
portunity for students to engage themselves in
research work with faculty and learn the logic
of scientific enquiry. This conviction is re-
flected in the structure of our undergraduate
programs, which offer students a wide range of
opportunities to explore the breadth and depth
of our discipline.



Ou Department provides a focus for study-
ing cognition, complex behavior, and brain
function. But we also recognize this pursuit as
an interdisciplinary endeavor, and the De-
partment and its members have strong ties to
associated programs in other academic de-
partments and centers, notably computer sci-
ence, linguistics, visual science, and several
neuroscience departments in the Medical Cen-
ter.

It is important to point out that students with

interests in one or more of these associated pro-
grams can take courses and obtain research ex-
periences with faculty in any of these units,
while maintaining a primary connection to the
graduate program in Brain and Cognitive Sci-
ences



OVERVIEW OF RESEARCH PROGRAMS

Our research spans a large domain and strad-
dles several disciplines in the behavioral, neu-
ral, and computational sciences. All of it is
connected by the idea that to understand be-
havior we must study the processes — both neu-
ral and computational — that underlie it. While
the faculty have active research programs on
many topics, in several areas the department,
in conjunction with the surrounding University
community, has notable concentrations of
strength. Some of these concentrations of ex-
pertise are in specific perceptual or cognitive
systems; others cover broader theoretical issues
that cut across systems and species.

Perception and Action
One large group of faculty and students focuses
their research on understanding the organiza-

tion and function of the visual system. Members
of this group use a range of perceptual, physio-
logical, anatomical, and computational meth-
ods to investigate the optics of the eye, signal
processing in the retina and at higher levels in
the visual pathway, and the mechanisms un-
derlying the perception of color, motion, and
other attributes of visual images. Many inves-
tigators also study the integration of visual per-
ception with memory and motor organization.
The Center for Visual Science, an interdisci-
plinary research unit to which many faculty,
fellows and students in the department belong,
provides the focus for research on vision, draw-
ing us together with scientists from the depart-
ments of Computer Science, Ophthalmology,
Neurobiology and Anatomy, Neurology, and
the Institute of Optics.

Language Processing and
Acquisition

A second constellation of faculty and students
studies the nature of language processing and
acquisttion. This research spans a broad set of
topics, ranging from the perception of speech

sounds and words, the production and com-
prehension of spoken and written language,
and the acquisition of spoken languages by
young children and adults, to investigations of
the structure, processing, and acquisition of
signed languages. The Center for Language
Sciences, an interdisciplinary research unit as-
sociated with the Department of Brain and
Cognitive Sciences, brings together our own
faculty, fellows, and students with language
scientists from the Departments of Linguistics,
Computer Science, and Philosophy.

Learning, Development and
Neural Plasticity

The study of learning and plasticity during de-
velopment cuts across domains and links those
who study perception, language, and neurobi-
ology. Faculty and students working on a vari-
ety of different systems share an interest in the
mechanisms of learning and plasticity, and ex-
plore these mechanisms using behavioral,
computational, and neuroscientific methods.
The research ranges from investigating the de-
velopment of perception and language in hu-
man infants and adults, and the acquisition of
bird song in finches and sparrows, to the meas-
urement and modeling of the neural and com-
putational mechanisms that underlie develop-
mental plasticity, Hebbian learning, and criti-
cal periods in the development of the brain and
behavior.

Cognitive Neuroscience

Research programs in the broad domain of
cognitive neuroscience offer students in the De-
partment an opportunity to stress neurobi-
ological approaches to cognition in their re-
search, while developing a perspective strongly
shaped by the department’s emphasis on com-
bining behavioral, computational, and neural
investigations. Faculty in this area seek to un-
derstand complex cognitive processes in terms



of their underlying neural mechanisms. Their
investigations employ a variety of complemen-
tary tools to understand the neural bases of vis-
ual perception, sensory integration and motor
planning, language acquisition, and learning
and memory. Behavioral and psycho-physical
studies identify the tasks and functions per-
formed by the brain during cognition. Brain-
imaging (fMRI) studies identify regions of the
brain engaged in cognitive processes, and neu-
robiological studies explore how their cellular
and molecular properties relate to behavioral
measures of cognition.

Computation,
the Brain

Several faculty and students focus on the use of
mathematical analysis and computational mod-
eling to the study of brain and behavior. Sig-
nificant progress in our field requires and em-
phasis on theoretical frameworks and findings

Cognition and

which we believe can best be achieved through
computational methods. Members of our de-
partment study the Brain & Cognitive Sciences
from a wide variety of perspectives. Some re-
searchers seek to understand information proc-
essing by individual neurons and groups of
neurons organized into circuits. Other re-
searchers seek to understand human behavior
through computational frameworks con-
strained by what we know about people's men-
tal abilities. And still other researchers seek to
create artificial intelligence by developing new
data structures and algorithms. An unusual as-
pect of BCS 1is the large number of members
whose research interests reflect two or more of
these perspectives. We often conduct our re-
search in collaboration with colleagues in the
Department of Computer Science and with
other members of the Center for Computation
and the Brain.



THE GRADUATE PROGRAM IN BRAIN AND COGNITIVE SCIENCES

Our Approach

Grraduate education is a central part of aca-

demic life in the Department. All of our faculty
are invested in research, structured to include
graduate students as essential partners. Gradu-
ate students in the Department are our junior
colleagues and future peers—people who en-
rich our academic lives as much as we enrich
theirs—and we commit a great deal to their
training.

"T'he essence of our graduate program is train-

ing for research in the disciplines that consti-
tute the brain and cognitive sciences. Initially a
student's research is likely to be undertaken
with close guidance from a member of the fac-
ulty, but we expect and encourage students to
develop rapidly into independent researchers,
and to become major contributors to the intel-
lectual life of the Department. We attach great
importance to the collegiality of contact among
graduate students, postdoctoral fellows and
faculty, and the Department does much to fos-
ter this by encouraging students to work with
several faculty members, concurrently or se-
quentially, and with one another.

We also greatly value the public discussion of

our science, and through a range of research
meetings, colloquia and lecture series spon-
sored by the Department and other centers
with which it is associated, students and faculty
are regularly brought together. We encourage
students to discuss their work in the larger sci-
entific community, and the Department sup-
ports students' attendance at scientific meet-
ings.

The Ph.D. Program

The explosive growth of the brain and cogni-

tive sciences results in large part from their ca-
pacity to draw on techniques and inspiration

from a range of disciplines. The domain is
quintessentially interdisciplinary, and for this
reason our Ph.D. program emphasizes training
in the range of research methods that drive the
field. While our focus is always on behavior
and the mechanisms that underlie it, we en-
courage students to undertake projects in sev-
eral laboratories that use different research
methods, and we provide courses that intro-
duce students to the range of methods we use
(see below). At the same time, we do not expect
students to master all domains, and we recog-
nize that disciplinary specialization is necessary
and desirable, so we try to ensure that while all
become familiar with a range of methods, each
develops real expertise in those that best serve
the chosen field of specialization.

In providing a program that is both broad and

deep, we draw not only on our own resources
but also on those of associated research centers
and departments, and it is not uncommon for
graduate students seeking to understand par-
ticular aspects of behavior to undertake pro-
jects with faculty and students from outside the
Department; conversely, our faculty often work
very closely with graduate students from other
programs and departments. This fluidity of our
program is one of its greatest strengths, and we
work hard to maintain it.

Although research training is paramount, we
recognize that we are training future academ-
ics, many of whom will combine teaching with
research. All graduate students therefore also
undertake some teaching, usually as assistants
to faculty in lecture or laboratory courses.

The Curriculum

Because students come to the brain and cogni-

tive sciences with a wide range of backgrounds,
the curriculum offers a broad base designed to
introduce students to parts of the domain they
might not previously have studied, and to pre-



pare them for advanced work. This core cur-
riculum covers a range of topics in perception,
action, cognition, language, learning and de-
velopment. The methods students master for
approaching these topics may vary. However,
as preparation for entering a highly interdisci-
plinary field, all students must acquire some
expertise in at least two of these approaches.
Students also take advanced courses and semi-
nars in one or more areas of specialization.

Acal stages of their graduate careers, students
are heavily engaged in research. Generally stu-
dents complete most of their course work dur-
ing the first two years. During the third year
students take a qualifying exam covering the
scholarly literature surrounding their area of
specialization, and thereafter typically devote
themselves fully to their research. The PhD. is
awarded upon the completion of a dissertation
that describes original research in the field.
The Department does not offer a program
leading to a master's degree.

These requirements are summarized below.

1. Core Courses: four of the following, with at
least one from each pair:

Language
Cognition

Sensory Systems
Perception & Action

Cellular or Systems Neuroscience
Developmental Cognitive Neuroscience

2. Experimental Design and Statistics

3. Training in at least two research methodolo-
gies, selected from the following:

Behavioral Science
Computational Modeling
Neuroscience

Expertise in a methodology may be demon-
strated through research experience, or may
be achieved by taking the appropriate
methods course within the Department.

4. Qualifying exam in area of specialization

5. Advanced courses as needed to achieve
scholarly background and specialized exper-
tise

6. Supervised research throughout the program
7. Supervised experience as teaching assistants
8. Doctoral dissertation

For course descriptions and for general infor-
mation about graduate studies at the Univer-
sity, visit

http://www.rochester.edu/GradBulletin/

Admission and
Financial Support

Students admitted to the program come from
a variety of backgrounds, some in disciplines
closely related to ours, (e.g. psychology, neuro-
sclence, computer science, cognitive science,
linguistics), others in branches of the natural
sciences or engineering that are less obviously
relevant to our domain. This richness of back-
grounds is a source of great strength to the pro-
gram, because our students bring to it new
ways of thinking about scientific problems. Al-
though we do not stipulate the kinds of back-
grounds students should have, we do expect
applicants for admission to have outstanding
academic records, and to be able to demon-
strate their capacity for formal thinking and
clear expression of ideas.

Al students admitted to the program are of-

fered graduate fellowships that provide a com-
petitive 12-month stipend, and cover the costs
of tuition and other fees. Support is guaranteed
for four years subject to satisfactory academic
progress. The Department does not distinguish
teaching fellows and research assistants: all stu-
dents are provided with a fellowship to support
their research training, and all contribute to
the Department's teaching by serving as teach-
ing assistants or teachers of small classes. Stu-
dents may be asked to serve as teaching assis-
tants for one course each year during tenure of



their fellowships, but in recent practice the load
has been less than this. Where appropriate,
students are encouraged to seek personal fel-
lowships from bodies such as the National Sci-
ence Foundation or the National Institutes of
Health, for this brings distinction both to the
student and the Department; however, admis-
sion to the program is never contingent on stu-
dents securing their own funds.

To apply for admission to the graduate pro-
gram, you must submit an application elec-
tronically through the department’s web page
at:

http:/ /www.bcs.rochester.edu/gradua
te/guidelines.html#application

The closing date for applications for admis-
sion 18 January 1. We cannot guarantee to con-
sider applications received later than that date.
Applicants may be invited to visit the Depart-
ment for interview. Decisions on all applica-
tions will be made before April 1.

For additional information contact:

Kathy Corser

Brain & Cognitive Sciences
Meliora Hall, Box 270268
University of Rochester
Rochester, NY 14627

Phone: (585) 275-1844
Fax: (585) 442-9216
Email: kcorser@bcs.rochester.edu
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Other Primary BCS Faculty Members-
Not Accepting Graduate Students:

Robert Chapman (Ph.D., Brown University,
1960)

James Ison (Ph.D., University of Michigan,
1960)

Carol Kellogg (Ph.D., University of
Rochester, 1970)
Peter Lennie (Ph.D., University of

Cambridge, 1972)

Walter Makous (Ph.D., Brown University,
1964)
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ASSOCIATED FACULTY IN OTHER DEPARTMENTS

James F. Allen, Professor
Computer Science

Computational linguistics, conversational
agents

E-mail: james@cs.rochester.edu

Phone (385) 275-5288

Loisa Bennetto, Associate Professor
Clinical & Social Sciences in Psychology

Autism, developmental psychopathology,
nonverbal and verbal communication

E-mail: bennetto@psych.rochester.edu
Phone: 585-275-8712

Greg Carlson, Professor
Linguistics

Semantic theory, linguistic theory, sentence
processing, discourse

E-mail: carlson@ling.rochester.edu
Phone: (585) 275-8053

Charles J. Duffy, Associate Professor
Neurology

Mechanisms of spatial orientation in health
and disease

E-mail: cjd@cvs.rochester.edu

Phone: (585) 275-2213

Christine Gunlogson, Assistant Professor
Linguistics

Semantics & pragmatics, with special
interests in: sentence types; questions;
international meaning; experimental
approaches

E-mail: gunlog@ling.rochester.edu
Phone: 585-275-5136

Suzanne Haber, Professor
Pharmacology and Physiology
Basal Ganglia and degenerative disease

E-mail: suzanne_haber@urmc.rochester.edu

Phone: (585) 275-6959

Krystel Huxlin, Associate Professor
Ophthalmology

Cellular mechanisms and behavioral
characteristics of visual perceptual plasticity
in the normal and injured, adult brain

E-mail: huxlin@cvs.rochester.edu
Phone: 585-275-5495

Rafael Klorman, Professor
Clinical & Social Sciences in Psychology

Psychopathology, psycho-physiology,
development, psychopharmacology

E-mail: klorman@scp.rochester.edu

Phone: (585) 275-2595

Elizabeth Marvin, Professor
Eastman School of Music

Music cognition, music theory pedagogy,
theory and music analysis of atonal music,
contour theory, history of theory and
analysis and performance

E-mail: bmarvin@esm.rochester.edu

Phone: (585) 274-1076

Joyce McDonough, Associate Professor
Linguistics

Phonetics, phonology and morphology and
their interfaces, laboratory phonology,
Athabaskan linguistics, morphological
typology and morphological processing

E-mail: joyce.mcdonough@rochester.edu
Phone: (585) 275-2895
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William Merigan, Professor
Ophthalmology
Segregation of function between parallel

E-mail: billm@cvs.rochester.edu
Phone: (585) 275-4872

Jonathan Mink, Associate Professor
Neurology

Physiology of movement, function of the
basal ganglia, pathophysiology of movement
disorders (Dystonia, Chorea) Tourette
syndrome, Batten disease.

E-mail: jonthan_mink@urmc.rochester.edu
Phone: 8585) 275-2808

William O'Neill, Associate Professor
Neurobiology and Anatomy
Audition, echolocation, vocal motor control,
aging
E-mail: oneill@bcs.rochester.edu
Phone: (585) 275-4023

Gary D. Paige, Professor
Neurobiology and Anatomy

Visual, vestibular, and adaptive control of
spatial orientation and balance

E-mail: gdp@cvs.rochester.edu
Phone: (585) 275-6395

Tatiana Pasternak, Professor
Neurobiology and Anatomy

Cortical mechanisms of motion and form
perception, visual memory

E-mail: tania@cvs.rochester.edu

Phone: (585) 275-8668

Jeff Runner, Associate Professor
Linguistics

Syntactic theory; syntax-semantics interface;
pﬁrase structure; inflectional structure (case,
agreement, position) and its role in syntax/
semantics; Romance and Germanic syntax

E-mail: runner@ling.rochester.edu
Phone: (585) 275-2626

Marc Schieber, Professor
Neurology

Control of individuated movements, motor
reorganization, multitendoned finger
muscles

E-mail: mhs@cvs.rochester.edu
Phone: (585) 275-2541

David Williams, Professor
Optics

Psychophysical, anatomical, and imaging
techniques to study how the structure of the
eye and brain affects visual experience

E-mail: david@cvs.rochester.edu

Phone: (585) 275-8672
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