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Foreword
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this material, as well, for some understanding of
University programs and culture.
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schedules which are usually available in November and
April and on the Web (www.cmu.edu/hub).

The program requirements and academic policies set
forth in this Catalog are subject to change. As a
consequence, students are expected to consult with
their individual college or department for the most up-
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most current statements of University policy.

Any changes or updated information from any member
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Look at Carnegie Mellon

Look at Carnegie Mellon

Excellence in Practice and Learning for Life

Carnegie Mellon emphasizes a deep connection between theoretical
knowledge and practice: the university’s interdisciplinary approach to
education stresses the practical application and analysis of knowledge in
institutional, social and historical contexts. “On a campus of 110 acres,
research and teaching are conducted in more than 30 different fields of the
arts, humanities, engineering, the sciences, social sciences, management
and public policy. Students and faculty in these areas are in daily contact
with one another, pursuing interdisciplinary projects, redefining fields of
knowledge, pushing their own visions of the possible and contributing to
the world around them,” writes Jared L. Cohon, the eighth president of
Carnegie Mellon in “The Innovative University,” a volume of writings that
celebrated Carnegie Mellon’s centennial in 2000. Carnegie Mellon graduates
are excellent practitioners in their chosen fields. The university is in the
process of enriching and complementing this education to ensure that our
students also gain broader, well-informed perspectives that will help them
grow and change with their professions; interact wisely with the natural
environment; and be responsible and informed citizens in an increasingly
technological world and complex global culture.

From Technical School to International
University

In a letter written in 1900, industrialist and philanthropist Andrew Carnegie
offered to give the city of Pittsburgh $1 million in bonds to found a technical
institute. The city provided 32 acres of land near Schenley Park, and the
institution became known as the Carnegie Technical Schools. According

to Carnegie’s plans, the institution would train the sons and daughters

of working-class families in five schools: Science and Technology, to

train draftsmen and engineer’s assistants; Fine and Applied Arts, for
designers and art workers; Apprentices and Journeymen, for mechanics in
manufacturing and construction; and Margaret Morrison Carnegie College,
for home economists or secretaries. Within two decades, the Carnegie
Technical Schools offered bachelor’s, master’s and doctor’s programs, and
fittingly changed its name to the Carnegie Institute of Technology.

In 1967, the trustees of the Mellon Institute and the Carnegie Institute of
Technology merged the two institutions and adopted the name Carnegie
Mellon University. In 1968, Margaret Morrison Carnegie College closed and
the university organized a new College of Humanities and Social Sciences.
New graduate-level colleges and schools also flourished, including the
Graduate School of Industrial Administration (GSIA), the Heinz College of
Public Policy and Management, and the School of Computer Science. As
time progressed, new research centers and institutes developed on and
off campus in specialties ranging from art conservation to sustainable
computing. In 2004, GSIA was renamed the Tepper School of Business after
alumnus David A. Tepper.

The Carnegie Institute of Technology has developed from a regional,
technical college into Carnegie Mellon University, a selective, international
research university that consistently ranks among the nation’s best colleges
in U.S. News & World Report, Newsweek and BusinessWeek magazines.

The university is also a leader in environmental sustainability and energy
efficiency, and is home to the nation’s first Leadership in Energy and
Environmental Design (LEED) certified dormitory. University Business
magazine identified Carnegie Mellon as one of the nation’s Higher Education
Sustainability Stars.

Undergraduate students can pursue majors in six of the university’s seven
colleges: the Carnegie Institute of Technology (engineering), the College

of Fine Arts, the Tepper School’s business administration program, the
College of Humanities and Social Sciences, the Mellon College of Science,
and the School of Computer Science. Carnegie Mellon also has campuses in
California and Qatar and is expanding its presence in Europe, Australia and
Asia with master’s programs and other educational partnerships.

A Unique Educational Experience

The university’s diversity, focus on strong student-faculty ties and
commitment to education outside the classroom combine to create a
learning environment that is as uniquely Carnegie Mellon as the Tartan plaid
on the kilts of its bagpipers.

Carnegie Mellon strives for a campus culture that reflects a fundamental
respect for different ways of living, working, and learning so every student
has the opportunity to reach her or his potential. The university community
is diverse, with roughly 5,300 undergraduates, 3,500 graduate students,
and more than 1,200 faculty members. About 10% of undergraduate
students are underrepresented minorities and 15% hail from countries
outside the U.S. Faculty and graduate students also come from across the
globe.

The university’'s small student-to-faculty ratio gives students the opportunity
for close interaction with their teachers - an essential component of
academic success. But while professors spend a great deal of time with
students, they also expect them to develop initiative, to critically assess
their own progress and to work as teams. Working together, students and
faculty create real-world projects with immediate impact. A design professor
might critique a student’s sketches of a company logo, or a team of
students will work with professors and researchers to design an autonomous
robot for a race across the desert. Faculty at Carnegie Mellon take an
interest in their students’ questions and concerns beyond the classroom.
Some serve as academic advisors, while others seek undergraduate
assistance with research projects or oversee student-proposed projects.

Equally important to the Carnegie Mellon education is the meta-curriculum,
the learning that occurs outside classes through community service,
interacting and learning in the university’s international community, or even
just living in the residence halls.

Structure to Succeed, Freedom to Explore

A Carnegie Mellon education is marked by its strong focus on fundamental
and versatile problem-solving skills in a specific discipline, but the university
respects and values students’ varied talents and interests that often span
many specialties. At Carnegie Mellon, students can explore more than

one field of study while developing the strong professional core that is

the hallmark of a Carnegie Mellon education. The university encourages
students to expand their thinking in new and exciting dimensions, whether
by taking courses from disciplines across the university or pursuing a double
major or minor - frequently in a different college. Students can even design
their own majors. In a community rich with seven colleges, the academic
options are as varied as the students who pursue them.

Though academic interests may differ, the university has structured

its programs so students develop skills vital to all professions, with
communication and reflective practice acting as the common threads
connecting these skills. In order to excel in any field and lead a life of social
responsibility and lifelong learning, students must be able to understand the
theoretical basis and practical implications of knowledge and action, convey
ideas and information effectively, and be reflective practitioners. Carnegie
Mellon instills these qualities in students and gives them a wide array of
perspective and opportunities by creating an environment of learning-by-
doing, providing them with a strong analytical background, and encouraging
them to do and make.

Strength in Research and Artistic Creation

At Carnegie Mellon, faculty members aren’t just devoted teachers. They
conduct groundbreaking research, create new and exciting art, and
contribute to a growing global scholastic community. The university’s faculty
are continuously innovating, and the new knowledge they create and the
methods they discover routinely benefit classroom learning. Each college



and dozens of special centers focus on issues and developments that affect
the world beyond Carnegie Mellon.

Researchers in the Mellon College of Science received a $13.3 million grant
to develop the National Center for Networks and Pathways, which will
generate molecular bio-sensors that will change the way scientists look

at living cells. A study by researchers in the College of Engineering found
that cell phones and other portable electronic devices can interfere with
the normal operation of critical electronics on airplanes. Meanwhile, in the
university’s College of Humanities and Social Sciences, faculty have made
critical strides toward understanding what causes autism and how it can be
treated more effectively. The National Science Foundation recently funded a
new Quality of Life Technology Engineering Research Center - a joint effort
of Carnegie Mellon’s School of Computer Science and the University of
Pittsburgh - that will design and commercialize technology to help older
adults and people with disabilities live independently and productively. New
research from the Tepper School of Business showed small retailers that
the best way to compete with mega-marts is to use their existing customer
data to develop new sales and marketing strategies. Students and faculty in
the university’s School of Design have collaborated with local foundations
to create Explanatoids, cartoons designed to illustrate the importance of
science, math and technology to the Pittsburgh region while stressing the
role girls play in the careers of the future. Just down the road, faculty in the
Heinz College are breaking new ground with studies on the different ways
men and women negotiate.

Exploring Research and Creative Projects

Faculty aren’t the only people busy with research on campus. Research is a
vital component of undergraduate education at Carnegie Mellon. Students
can initiate projects of their own or become involved with existing ones on
campus. The Department of Biological Sciences, for example, has faculty
mentors who help interested students find research opportunities that
support their own intellectual curiosity. Drama students participate in
every facet of productions, from set construction to acting. Students across
campus are encouraged to work with faculty to pursue their own interests,
and most departments offer courses for independent study that allow
undergraduates to work on projects of their own design under the guidance
of a faculty member.

Research projects often come with a financial cost, but Carnegie Mellon
offers many sources of funding for students conducting independent
research and creative projects. One popular source of funding is the
university’s Small Undergraduate Research Grant (SURG) program offered
through the Undergraduate Research Initiative. (For more information,
see the Undergraduate Research Initiative section in this catalog under
“University Services.”) These types of funding programs combined with
the support and encouragement offered by faculty and staff on campus
bring research - traditionally the mark of graduate education - into the
undergraduate realm.

The World of Carnegie Mellon

Carnegie Mellon is often described as a competitive place - and it is. The
university selects students from among the best in the world, so attending
Carnegie Mellon means that you'll be with students who, like you, were

at the top of their classes in high school. The university also stresses
collaboration and teamwork, often across disciplines, where students
share common goals and tasks while still bringing something unique to
the interaction. Carnegie Mellon students are serious scholars who want to
excel. The atmosphere is intense and demanding, but also encouraging and
rewarding. Carnegie Mellon graduates enter society prepared to assume
even greater challenges and equipped with an awareness of their own
strengths and abilities.

But Carnegie Mellon students still have fun, and spend their free time
planning for the coming weekend and forging some of the strongest
friendships they’ve ever known. Students don't just develop a strong work
ethic at Carnegie Mellon - they develop a strong sense of community.
Through residence hall living, community service, group projects and
numerous activities and clubs, students find they can belong to a range of
communities. Carnegie Mellon also has the tradition of Spring Carnival, an
annual three-day event whose buggy races and booths involve students and
alumni from a multitude of academic and cultural backgrounds.
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Carnegie Mellon Impacts the World

As a Carnegie Mellon graduate, you'll join a highly respected group of
individuals who have changed the world as we know it. Whether pursuing
further education or entering the work force, alumni consistently achieve
the high goals they’ve set for themselves in a wide variety of academic and
professional fields. One alumnus wrote the songs for “Godspell,” while an
alumna won the Tony Award for Best Performance by a Leading Actress in

a Play for her performance in the Pulitzer Prize-winning “Doubt.” Carnegie
Mellon alumni created and starred in “Hill Street Blues,” “L.A. Law,” “NYPD
Blue,” “ER” and “Lost.” More than 2,000 of our graduates are corporate
chairs, presidents or vice presidents. Some 1,400 alumni are university
professors and another 30 are deans. Most major symphonies around the
country include Carnegie Mellon alumni. The university’s graduates are also
prominent in government, and include a former White House staff assistant,
a U.N. delegate and a former first deputy chairman of the presidium of

the USSR. An astronaut who walked on the moon holds a Carnegie Mellon
degree, as does the project director of NASA's Pioneer Interplanetary Probe.
Five Carnegie Mellon alumni have gone on to win the Nobel Prize (three in
economics, two in physics), and the works of many former art students hang
in the permanent collections of more than 50 international museums.

Our Vision

Carnegie Mellon will meet the changing needs of society by building on its
traditions of innovation, problem solving, and interdisciplinarity.

Our Mission

To create and disseminate knowledge and art through research and creative
inquiry, teaching, and learning, and to transfer our intellectual and artistic
product to enhance society in meaningful and sustainable ways.

To serve our students by taching them problem solving, leadershipand
teamwork skills, and the value of a commitment to quality, ethical behavior,
and respect for others.

To achieve these ends by pursuing the advantages of a diverse and
relatively small university community, open to the exchange of ideas,
where discovery, creativity, and personal and professional development can
flourish.

Our Values

* Dedication, as exemplified by our commitment to the critical issues of
society and our uncompromizing work ethic.

Collaboration, as exemplified by our interdisciplinarity, our exernal
partnerships, and our capacity to create new fields of inquiry.

Measuring excellence by impact, as exemplified by our focus on
issues critical to regional development, national interest, and global
welfare.

Entrepreneurship, as exemplified by openness to new ideas, prudent
use of resources, and readiness to act.

Depth driving breadth, as exemplified by our issue-driven research,
our context-based general education initiatives, and our focus on
problem solving and creative production at all levels.

Compassion, as exemplified by our focus on human welfare, on the
betterment of society, and on the personal devlopmentof the members
of our community.

Integrity and inclusion, as exemplified by our attention to the highest
ethical standards in all domains, and our commitment to being a
community which welcomes talented minds from diverse backgrounds
and challenges them individually and collectively to achieve their best.
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Carnegie Mellon’s undergraduate educational programs are designed to help
students acquire the following:

Depth of knowledge in their chosen areas of specialization and genuine
intellectual breadth in other fields.

Creativity and intellectual playfulness, moving beyond established
knowledge and practice to create imaginative ideas and artifacts.

Skilled thoughtfulness and critical judgment, which allow them to
evaluate new ideas, identify and solve or explore problems, and
appreciate a variety of different forms of analysis and thought.

Skills of independent learning, which enable them to grow in wisdom and
keep abreast of changing knowledge and problems in their profession
and the world.

A set of values, including commitment to personal excellence and
intellectual adventure, concern for the freedoms and dignity of others,
and sensitivity to the special professional and social responsibilities that
come with advanced learning and positions of leadership.

The self-confidence and resourcefulness necessary to take action and get
things done.

The ability to communicate with others on topics both within and outside
their chosen field of specialization.

Most instruction at Carnegie Mellon is focused on fundamentals useful in
later learning, rather than on particulars of knowledge and techniques

that may soon become obsolete. Advanced courses provide students

with the opportunity to refine their skills by applying and exercising the
fundamentals they have acquired in earlier courses and by exploring new
analytical and creative directions. In a world that has sometimes placed too
little emphasis on skill, Carnegie Mellon takes pride in educating students
who display excellence in application-students who can do useful things with
their learning.

Values, including sensitivity to the feelings, needs and rights of others,

are learned in part through example. To this end, the faculty and staff of
Carnegie Mellon work to provide a supportive and caring environment

that values and respects intellectual, philosophical, personal and cultural
diversity. The faculty strive to identify and discuss with their students, both
in formal classroom settings and in a variety of informal contexts, their
responsibilities as professionals, citizens and human beings, and to teach
through example.

The undergraduate programs at Carnegie Mellon are designed to help our
students become accomplished professionals who are broadly educated,
independent and humane leaders.



Degrees Offered

The following list shows all primary degrees offered for both undergraduate
and graduate students at Carnegie Mellon University.

Carnegie Institute of Technology

Interdepartmental

* M.S. in Engineering and Technology Innovation Management

Biomedical Engineering

* B.S.in an engineering discipline and Biomedical Engineering (link) (p.
113)

* M. of Biomedical Engineering
* M.S. in Biomedical Engineering

* Ph.D. in Biomedical Engineering

Chemical Engineering

* B.S. in Chemical Engineering (link) (p. 119)

* M. Chemical Engineering

* M. Chemical Engineering and Colloids, Polymers and Surfaces
* M.S. in Chemical Engineering

* M.S. in Colloids, Polymers and Surfaces (jointly with Mellon College of
Science)

* Ph.D. in Chemical Engineering

Civil and Environmental Engineering

* B.S. in Civil Engineering (link) (p. 123)

* M.S. in Advanced Infrastructure Systems

* M.S. in Civil and Environmental Engineering
* M.S. in Civil Engineering

* M.S. in Civil and Environmental Engineering and Management (jointly
with the Tepper School of Business)

e M.S. in Computational Mechanics

* M.S. in Computational Science and Engineering
e M.S. in Environmental Engineering

* M.S. in Environmental Management and Science
* Ph.D. in Advanced Infrastructure Systems

e Ph.D. in Environmental Engineering

e Ph.D. in Civil and Environmental Engineering/Engineering and Public
Policy
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Ph.D. in Civil Engineering

Ph.D. in Computational Mechanics

Ph.D. in Computational Science and Engineering

Ph.D. in Environmental Management and Science

Electrical and Computer Engineering

* B.S. in Electrical and Computer Engineering (link) (p. 126)

B.S. in Music and Technology (jointly with the Department of Music and
the School of Computer Science)

M.S.

M.S.

in Electrical and Computer Engineering

in Music and Technology (jointly with the Department of Music and

the School of Computer Science)

Ph.D. in Electrical and Computer Engineering

Engineering and Public Policy

B.S. in an engineering discipline and Engineering and Public Policy (link)
(p. 132)

M.S.

in Engineering and Public Policy

Ph.D. in Engineering and Public Policy and an engineering discipline

Ph.D. in Engineering and Public Policy

Information Networking Institute

¢ M.S. in Information Networking

M.S.

M.S.

M.S.

M.S.

in Information Security Technology and Management
in Information Technology - Information Security
in Information Technology - Mobility

in Information Technology - Software Management

Mechanical Engineering

* B.S. in Mechanical Engineering (link) (p. 138)

* M.S. in Mechanical Engineering

* Ph.D. in Mechanical Engineering

Materials Science and Engineering

* B.S. in Materials Science and Engineering (link) (p. 142)

* M.S. in Materials Science and Engineering

* Ph.D. in Materials Science and Engineering
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Degrees Offered

Silicon Valley Campus

¢ M.S. in Software Engineering

¢ M.S. in Software Engineering - Development Management

¢ M.S. in Software Management

College of Fine Arts

Architecture

B. of

Architecture (5-year program) (link) (p. 156)

B.A. in Architecture (5-year program)

M.S.

M.S.

M.S.

M.S.

M. of

M. of

in Architecture

in Building Performance and Diagnostics
in Computational Design

in Sustainable Design

Tangible Interaction Design

Urban Design

Ph.D. in Building Performance and Diagnostics

Ph.D. in Computational Design

Art

e B.FA.in Art (link) (p. 162)

« M.FA.in Art

Design

B.FA. in Communication Design (link) (p. 165)

B.FA. in Industrial Design (link) (p. 165)

M. Design in Interaction Design

Ph.D.

Drama

B.FA.

in Design

in Drama (link) (p. 170)

M.FA. in Costume Design

M.F.A. in Costume Production

M.FA. in Directing

M.FA. in Dramatic Writing

M.FA. in Lighting Design

M.F.A. in Production Technology and Management

M.F.A.

M.F.A.

in Scene Design

in Sound Design

Music

B.F.A. in Music (link) (p. 179)
B.F.A. in Music (Composition) (link) (p. 179)
B.F.A. in Music Performance (link) (p. 179)

B.S. in Music and Technology (jointly with the Department of Electrical
and Computer Engineering and the School of Computer Science) (link) (p.
183)

M. Music in Composition

M. Music in Conducting

M. Music in Music Education
M. Music in Performance

M.S. in Music and Technology (jointly with the Department of Electrical
and Computer Engineering and the School of Computer Science)

College of Humanities and Social Sciences

Interdepartmental

B.S. in Economics and Statistics (jointly offered by the Department of
Statistics and Tepper School of Business) (link) (p. 202)

B.A. in Ethics, History, and Public Policy (jointly offered by the
Departments of History and Philosophy) (link) (p. 204)

B.A. in European Studies (jointly offered by the Departments of Modern
Languages and History) (link) (p. 205)

B.S. in Ethics, History, and Public Policy (jointly offered by the
Departments of History and Philosophy) (link) (p. 204)

B.S. in Information Systems (link) (p. 244)

B.A. in Linguistics (jointly offered by the Departments of English, Modern
Languages, Philosophy, and Psychology) (link) (p. 206)

Center for the Neural Basis of Cognition

Ph.D. in Neural Computation

Economics (jointly offered by H&SS and Tepper unless otherwise
noted)

B.A. in Economics (link) (p. 218)
B.S. in Economics (link) (p. 219)

B.S. in Economics and Mathematical Sciences (jointly offered by
the College of Humanities and Social Sciences, the Department of
Mathematical Sciences, and Tepper School of Business) (link) (p. 220)

B.S. in Economics and Statistics (jointly offered by the Tepper School of
Business and the Department of Statistics) (link) (p. 222)

Ph.D. in Economics (Tepper only)

Ph.D. in Economics and Public Policy (Tepper only, jointly with Heinz
College)

English

B.A. in Creative Writing (link) (p. 227)



B.A. in English (link) (p. 226)

B.A. in Professional Writing (link) (p. 228)

B.S.

in Technical Writing and Communication (link) (p. 230)

M.A. in Literary and Cultural Studies

M.A. in Professional Writing

M.A. in Rhetoric

Ph.D. in Literary and Cultural Studies

Ph.D. in Rhetoric

History

* B.A. in History (link) (p. 236)

B.A.

in Ethics, History, and Public Policy (jointly with the Department of

Philosophy) (link) (p. 240)

B.A.

B.S.

in Global Studies (link) (p. 238)

in Ethics, History, and Public Policy (jointly with the Department of

Philosophy) (link) (p. 240)

M.A. in History

M.A. in History (fifth-year program along with Chatham College
Secondary School Pennsylvania State Teacher Certification Program)

M.S. in History and Policy

Ph.D. in History

Ph.D. in History and Policy

Modern Languages

B.A.

B.A.

B.A.

B.A.

B.A.

B.A.

in Chinese Studies (link) (p. 248)
in French and Francophone Studies (link) (p. 250)
in German Studies (link) (p. 251)
in Hispanic Studies (link) (p. 252)
in Japanese Studies (link) (p. 253)

in Russian Studies (link) (p. 254)

M.A. in Applied Second Language Acquisition

Ph.D. in Second Language Acquisition

Philosophy

» B.A. in Philosophy (link) (p. 265)

B.A./B.S. in Ethics, History, and Public Policy (jointly with the Department
of History) (link) (p. 261)

B.S.

in Logic and Computation (link) (p. 264)

M.A. in Philosophy

M.S.

in Logic, Computation and Methodology

Ph.D. in Logic, Computation and Methodology
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Psychology

B.A. in Psychology (link) (p. 269)
B.S. in Cognitive Science (link) (p. 271)
B.S. in Psychology (link) (p. 269)

B.S. in Psychology and Biological Sciences (jointly with the Department of
Biological Sciences) (link) (p. 270)

Ph.D. in Psychology

Social and Decision Sciences

B.S. in Decision Science (link) (p. 274)

B.S. in International Relations and Politics (link) (p. 275)

B.S. in Policy and Management (link) (p. 277)

M.S. in Behavioral Decision Research

M.S. in Social and Decision Sciences

M.S. in Strategy, Entrepreneurship, and Technological Change
Ph.D. in Behavioral Decision Research

Ph.D. in Psychology and Behavioral Decision Research (jointly with the
Department of Psychology)

Ph.D. in Social and Decision Sciences

Ph.D. in Strategy, Entrepreneurship, and Technological Change

Statistics

B.S. in Economics and Statistics (jointly with the Department of
Economics) (link) (p. 285)

B.S. in Statistics (link) (p. 282)

M. of Statistical Practices

M.S. in Statistics

Ph.D. in Statistics

Ph.D. in Statistics and Information Systems

Ph.D. in Statistics and Machine Learning (jointly with the Department of
Machine Learning)

Ph.D. in Statistics and Public Policy (jointly with the Heinz College)

H. John Heinz Il College

School of Information Systems & Management

M. of Information Systems Management

M.S. in Information Security Policy and Management

M.S. in Information Technology

M.S. in Information Technology - Information Security and Assurance

M.S. in Information Technology - Information Systems Management
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¢ M.S. in Information Technology - Information Technology Management
¢ M.S. in Information Technology - Software Design and Management

¢ M.S. in Information Technology - Software Engineering (jointly with the
School of Computer Science)

¢ Ph.D. in Information Systems Management

School of Public Policy & Management
¢ M. of Medical Management
¢ M. of Public Management

* M.S. in Biotechnology Management (jointly with Mellon College of
Science and Tepper School of Business)

¢ M.S. in Health Care Policy and Management
¢ M.S. in Public Policy and Management
* Ph.D. in Public Policy and Management

¢ Ph.D. in Economics and Public Policy (jointly with the Tepper School of
Business)

« Ph.D. in Statistics and Public Policy (jointly with College of Humanities
and Social Sciences)

Mellon College of Science

Biological Sciences

* B.A. in Biological Sciences (and a discipline the Humanities and Social
Sciences) (link) (p. 300)

B.S. in Biological Sciences (link) (p. 297)

B.S. in Biological Sciences and Psychology (jointly with the Department of
Psychology) (link) (p. 299)

« B.S. in Computational Biology (link) (p. 73)
* M.S. in Biological Sciences
¢ M.S. in Computational Biology

« Ph.D. in Biological Sciences

Chemistry

e B.A. in Chemistry (link) (p. 308)

* B.S. in Chemistry (link) (p. 304)

« B.S. in Chemistry/Computational Chemistry Track
¢ M.S. in Chemistry

¢ M.S. in Colloids, Polymers, and Surfaces (jointly with the Department of
Chemical Engineering)

¢ Ph.D. in Chemistry

Mathematical Sciences
« B.S. in Mathematical Sciences (link) (p. 312)

¢ M.S. in Algorithms, Combinatorics, and Optimization

¢ M.S. in Mathematical Sciences
« D.A. in Mathematical Sciences
¢ Ph.D. in Mathematical Finance
* Ph.D. in Mathematical Sciences

¢ Ph.D. in Pure and Applied Logic (jointly with the Department of
Philosophy and the School of Computer Science)

Physics

* B.A.in Physics (link) (p. 323)
* B.S. in Physics (link) (p. 321)
¢ M.S. in Physics

* Ph.D. in Applied Physics

¢ Ph.D. in Physics

School of Computer Science

Computer Science
« B.S. in Computer Science (link) (p. 330)

¢ B.S. in Music and Technology (jointly with the Departments of

Electrical and Computer Engineering and Music) (link) (p. 79)
¢ M.S. in Algorithms, Combinatorics and Optimization

* M.S. in Computational Finance (offered jointly with the Tepper School of
Business and the Heinz College)

¢ M.S. in Computer Science
¢ M.S. in Computer Science (5th Year Scholars Program only)

¢ M.S. in Music and Technology (jointly with the Departments of

Electrical and Computer Engineering and Music)

¢ M.S. in Pure and Applied Logic (jointly with the Department of
Mathematical Sciences and the Department of Philosophy)

¢ Ph.D. in Algorithms, Combinatorics and Optimization
¢ Ph.D. in Computer Science

¢ Ph.D. in Pure and Applied Logic (jointly with the Department of
Mathematical Sciences and the Department of Philosophy)

Human-Computer Interaction
¢ M.S. in Human-Computer Interaction
¢ M. of Human-Computer Interaction

¢ Ph.D. in Human-Computer Interaction

Institute for Software Research
¢ M.S. in Computation, Organizations and Society

¢ M.S. in Information Technology -- eBusiness Technology



* M.S. in Information Technology - Very Large Information Systems
e Ph.D. in Computation, Organizations and Society

* Ph.D. in Software Engineering

Ray and Stephanie Lane Center for Computational Biology

* Ph.D. in Computational Biology

Language Technologies Institute
* M.S. in Language Technologies

* Ph.D. in Language Technologies

Machine Learning

* M.S. in Machine Learning

* Ph.D. in Machine Learning

* Ph.D. in Machine Learning & Public Policy (jointly with the Heinz College)

* Ph.D. in Statistics and Machine Learning (jointly with College of
Humanities and Social Sciences)

Robotics Institute
* M.S. in Robotics Technology
* M.S. in Robotics

* Ph.D. in Robotics

Software Engineering

* M. of Software Engineering

* M.S. in Information Technology - Embedded Software Engineering

¢ M.S. in Information Technology - eBusiness Technology

* M.S. in Information Technology (Software Engineering)

* M.S. in Information Technology - Software Engineering Management
e M.S. in Software Engineering

* Ph.D. in Software Engineering

David A. Tepper School of Business

* B.A. in Economics (link) (p. 218)

* B.S. in Economics (link) (p. 219)

B.S. in Economics and Mathematical Sciences (jointly offered by
the College of Humanities and Social Sciences, the Department of
Mathematical Sciences, and Tepper School of Business) (link) (p. 220)

B.S. in Economics and Statistics (jointly offered by the Tepper School of
Business and the Department of Statistics) (link) (p. 222)

B.S. in Business Administration (link) (p. 350)

* M.B.A. in Business Administration
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* M.B.A./M.S.C.F in Business Management and Computational Finance
(jointly with the College of Humanities and Social Sciences, Mellon
College of Science, and Heinz College).

M.B.A./M.S.P.P.M. in Business Management and Public Policy Management
(jointly with Heinz College)

M.B.A./M.S.C.E.E. in Business Management and Civil and Environmental
Engineering (in association with Carnegie Institute of Technology)

M.B.A in Business Management and J.D. in Law (jointly with the University
of Pittsburgh Law School)

M.B.A/M.H.C.P.M. in Business Management and Health Care Policy (jointly
with Heinz College)

M.B.A/ M.S.S.E. in Business Management and Software Engineering
(jointly with the School of Computer Science)

M.S. in Information Networking (jointly with the Carnegie Institute of
Technology and the School of Computer Science)

Ph.D. in Accounting

Ph.D. in Algorithms, Combinatorics, and Optimization (jointly with the
School of Computer Science)

Ph.D. in Economics

Ph.D. in Finance

Ph.D. in Information Systems

Ph.D. in Management of Manufacturing and Automation (with Robotics
Institute)

Ph.D. in Marketing

* Ph.D. in Operations Management and Manufacturing

* Ph.D. in Operations Research

* Ph.D. in Organizational Behavior and Theory

* Ph.D. in Economics and Public Policy (jointly with Heinz College)

* Ph.D. in Strategy, Entrepreneurship, and Technological Change (jointly
with the Department of Social and Decision Sciences, Heinz College, and
the Department of Engineering and Public Policy)

University-Wide, Intercollege, and Joint
Degree Programs
Architecture-Engineering-Construction Management Program

* M.S. in Architecture-Engineering-Construction Management (jointly with
the Department of Civil and Environmental Engineering and the School of
Architecture)

* Ph.D. in Architecture-Engineering-Construction Management (jointly with
the Department of Architecture)

Arts Management

* M. of Arts Management (jointly with the College of Fine Arts and Heinz
College)
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BXA Intercollege Degree Programs

* B. of Humanities and Arts (jointly with the College of Humanities and
Social Sciences and the College of Fine Arts) (link) (p. 83)

« B. of Science and Arts (jointly with the Mellon College of Science and the
College of Fine Arts) (link) (p. 87)

« B. of Computer Science and Arts (jointly with the School of Computer
Science and the College of Fine Arts) (link) (p. 93)

Communication Planning and Information Design Program

* M. Design in Communication Planning and Information Design (jointly
with the School of Design and the Department of English)

Computational Finance Program

« B.S. in Computational Finance (jointly with the College of Humanities
and Social Sciences, Heinz College, Mellon College of Science and Tepper
School of Business) (link) (p. 73)

¢ M.S. in Computational Finance (jointly with the College of Humanities
and Social Sciences, Heinz College, Mellon College of Science and Tepper
School of Business)

Entertainment Industry Management

¢ M. of Entertainment Industry Management (jointly with the College of
Fine Arts and Heinz College)

Entertainment Technology Center

« M. of Entertainment Technology

Master of Product Development Program

* M. of Product Development (jointly with the Department of Mechanical
Engineering and the School of Design)

Science and Humanities Scholars Program

* B.A./B.S. in various disciplines (jointly with the College of Humanities and
Social Sciences and the Mellon College of Science) (link) (p. 80)

Carnegie Mellon University in Qatar

Qatar Biological Sciences
« B.S. in Biological Sciences

¢ B.S. in Computational Biology

Qatar Business Administration

« B.S. in Business Administration

Qatar Computer Science

* B.S. in Computer Science

Qatar Information Systems

* B.S. in Information Systems



Undergraduate Admission

Michael A. Steidel, Director of Admission
Office: Warner Hall, Admission Lobby, First Floor
http://www.cmu.edu/admission

Admission Philosophy

At Carnegie Mellon, we select our freshman class from a large group of very
qualified candidates. We don't use a calculation to arrive at our admitted
class. Calculations can’t take into account all of the factors we like to
consider when making admission decisions. We treat every application
individually and take great care in making our admission practices fair,
thorough and sensitive. We are interested in students who can be successful
at Carnegie Mellon and take full advantage of all the university has to offer
and enriching our campus community.

Admission Criteria

The majority of our applicants are admissible and could be successful

at Carnegie Mellon. We use a variety of factors to select our first-year

class from those admissible candidates. High school performance weighs
most heavily in our admission decision because it is the most meaningful
measure of a student’s abilities. We pay close attention to the type of
courses taken and to the grades received, and to the challenges you've
given yourself in the classroom. If you are applying to programs in the arts,
your artistic performance will be either the main factor or a significant factor
(depending on the program) in our admission decision.

Standardized test scores add to our knowledge of a student’s ability, but
we cannot make decisions simply on the basis of test scores alone. The
high school record and standardized test scores (SAT Reasoning Test or Act
with Writing and SAT Subject Tests) work together to make up the academic
portion of a student’s evaluation.

Carnegie Mellon is an exciting campus because of the positive qualities and
experiences our students bring with them. For this reason, we're interested
in the kinds of things students do beyond the classroom, whether they
participate in extracurricular activities, work part-time or pursue hobbies.
Knowing what students like to do on their own time gives us a feeling for
each student’s personality, motivation and sense of responsibility. All of this
is an important part of the admission process.

Expressing an interest in learning more about Carnegie Mellon can only
enhance a student’s application. We strongly recommend that students
come to the Carnegie Mellon campus to interview with a member of our
staff, although it's not required. This adds a personal touch to our evaluation
and gives students a chance to ask questions. If you cannot make it to
campus, consider talking with a local Carnegie Mellon alumni representative.
There are a number of other ways to show interest and learn more about
Carnegie Mellon. Students can come to one of our Sleeping Bag Weekends,
attend an information program in or near their town, interview in their
hometown with one of our staff members or alumni, or enroll in one of our
summer programs. Information about a number of these events is included
at the end of this section.

Different Criteria for Different Colleges

Each college at Carnegie Mellon has special admission criteria specifically
related to each course of study.

Admission to the Schools of Drama and Music is based primarily on an
audition or portfolio showing. Applicants to the Schools of Art and Design
will be evaluated not only on the basis of their portfolio but also on their
academic performance. It is recommended that students applying to the
School of Architecture will have to complete an online questionnaire and
have the option to submit creative work for review, in addition to having
their academic performance evaluated.
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Candidates for the Carnegie Institute of Technology, the Mellon College

of Science, and the School of Computer Science will be evaluated on the
basis of academic performance, and we will look additionally for strength in
mathematics and science. Academic performance is also the main criteria
we use to evaluate applicants to the College of Humanities and Social
Sciences, the Information Systems program and to the Tepper School of
Business’ undergraduate program. In these cases, we emphasize reading
and comprehension abilities as well as mathematics courses.

No one single grade, factor or score will automatically grant or deny a
student admission to Carnegie Mellon. Students should be aware of all the
admission requirements-secondary school preparation, standardized test
requirements, nonacademic information, counselor, teacher and interview
recommendations-when submitting applications. We will use the sum total
of these different factors when making our admission decisions. Because
we want to have a sense of who the student is as a person, we look closely
at the essay and personal statement the student is asked to write, the
guidance counselor’s evaluation and the teacher’s recommendation.

Freshman Application Instructions

Carnegie Mellon uses the Common Application exclusively. Before your
Common Application will be processed, you must submit the Carnegie
Mellon Common Application Supplement.

1. Apply for admission only to the specific college(s) in which you are
interested. If applying to more than one college or program, rank your
program and/or major preferences on the Carnegie Mellon Common
Application Supplement. Be sure to meet the admission requirements
for each college/program.

2. Follow these guidelines for your specific area of interest:

* Carnegie Institute of Technology (CIT)

* College of Humanities and Social Sciences (H&SS)

* Information Systems (IS)

* Mellon College of Science (MCS)

* School of Computer Science (SCS)

* Tepper School of Business (Tepper)

* Bachelor of Humanities and Arts (BHA) - see “BXA Intercollege
Degree Programs" (p. 83)

* Bachelor of Science and Arts (BSA) - see “BXA Intercollege Degree
Programs” (p. 83)

* Bachelor of Computer Science and Arts (BCSA) - see “BXA
Intercollege Degree Programs” (p. 83)

Although you won’t declare a major until the end of your freshman
or sophomore year (in some cases), Carnegie Mellon limits access
to certain majors, including Electrical and Computer Engineering,
Computer Science and Business.

* College of Fine Arts (CFA)

You must apply specifically to one of the following schools:
Architecture, Art, Design, Drama or Music. (See specific instructions to
follow.)

3. Submit the non-refundable $70 application fee (and audition fees if
applicable).

We require this fee of all applicants except in extenuating family
financial circumstances. A College Entrance Examination Board
Application Fee Waiver, an ACT Application Fee Waiver, or a letter
from a secondary school counselor or principal requesting an
application for a waiver must be submitted.

If you are applying to the School of Music, the additional audition fee
is $50 and if you are applying to the School of Drama the additional
audition fee is $85 and only payable online by VISA or MasterCard, at
the time of reserving your audition online at www.cmu.edu/admission/
finearts.
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4. Request that your secondary school counselor send all high school
transcripts, including senior year courses and mid-year grade, as well
as a school profile to the Office of Admission as cose to January 1 as
possible.

5. Take the SAT Reasoning Test or ACT with Writing and SAT Subject
Tests preferably by November, but no later than December. If you are
applying to art, design, drama or music, SAT Subject Tests are not
required.

» Scores must be official scores from the Educational Testing Service
(ETS). Copies should not be sent. When registering for the tests,
request than an official CEEB Report be sent directly to Carnegie
Mellon. This request can also be made later by getting an Additional
Report Request Form from your guidance office. The Carnegie Mellon
code number is 2074.

« Register for your tests at least six weeks prior to the test date.

6. The Test of English as a Foreign Language (TOEFL) or the International
English Language Testing System (IELTS) should be taken if your
native language is not English. Carnegie Mellon requires 102 or better
on the IBT TOEFL, and an IELTS scores of 7.5 or above. Please arrange
to have these scores sent no later than January 1.

7. If you are applying to the College of Fine Arts’ Schools of Art, Design,
Drama, or Music, you must complete portfolio review or audition
requirements. If you are applying to the School of Architecture, you
are encouraged to complete an online questionnaire and submit a
portfolio of creative work. Please go to www.cmu.edu/admission/
finearts for further information. The School of Drama requires that
students apply to the university before registering for an audition or
portfolio review. There is no Early Decision consideration given for
the acting, directing, music theatre, composition, flute, music and
technology, piano, violin, voice, or the BXA programs.

8. You must sign the “Confidentiality Statement” on the Common
Application School Report Form and give it to your secondary school
counselor for completion. Your counselor should return this form,
along with the school profile and your transcript.

9. Choose a teacher to complete the Common Application Teacher
Recommendation Form and make sure it is submitted to the Office
of Admission by January 1 (November 1 or December 1 for Early
Decision candidates).

10.  Our Regular Decision application deadline is January 1. The College of
Fine Arts Regular Decision deadline is December 1.

11. If you are applying for financial aid, complete a Free Application
for Federal Student Aid (FAFSA) at http://www.fafsa.gov. Carnegie
Mellon’s Title IV code is 003242. You must also complete the CSS
PROFILE at https://profileonline.collegeboard.com and submit signed
copies of parent and student tax documents. See www.cmu.edu/
admission for more details.

Application Notification

« Students applying under the Early Decision | Plan will be notified of our
decision by December 15.

« Students applying under the Early Decision Il Plan will be notified of our
decision by January 15.

 Students applying under the Regular Decision Plan will be notified of our
decisions by April 15.

¢ Students who are applying for financial aid will also receive financial aid
decisions by April 15 provided they submitted their financial aid forms by
the preferred financial aid deadline of February 15.

If you are offered admission and wish to enroll at Carnegie Mellon, you

are required to pay an $800 non-refundable enroliment deposit by May 1
(Candidate’s General Reply Date), even if you are receiving financial aid,

in order to reserve places in the freshman class and in university housing.
This deposit will be credited to your first semester’s charges. The admission
staff assumes that a student’s deposit to Carnegie Mellon is his or her only
deposit. We reserve the right to cancel our offer of admission if a student

posts a tuition deposit at another university. During the summer, information
concerning registration, enroliment, insurance, orientation, housing and
dining services, etc., will be sent to all students.

Deferred Admission

If you are admitted to Carnegie Mellon and wish to defer your admission for
one year, you must submit a request in writing to the Office of Admission.
If permission is granted, your enroliment deposit must be paid in order to
confirm enrollment for the following year. You cannot enroll in a degree
program at another institution in the interim.

Application Plans
Early Decision Plans

If Carnegie Mellon is your first choice, you may want to consider applying
Early Decision. Under this plan, applicants are notified of our admission
decision early in the senior year. If you are accepted Early Decision, we
expect you to enroll in Carnegie Mellon. Under the Early Decision plans, we
encourage you to submit applications to other schools. However, if you are
accepted to Carnegie Mellon, we require you to withdraw your applications
from other schools.

Carnegie Mellon will meet the full demonstrated need with a combination of
grants, loans and work-study as calculated by the university for all students
admitted under Early Decision. However, we do not guarantee to meet

full need for students who are deferred or denied admission under Early
Decision and later admitted under Regular Decision.

Early Decision | is available to all programs, with the exception of acting,
music theatre, directing, composition, flute, piano, music and technology,
piano, violin, voice or the BXA programs. Early Decision Il is available to all
programs, with the exception of architecture, art, design, drama, music or
the BXA programs.

Early Decision | Applications are due November 1 and students will be
notified of an admission decision by December 15. Early Decision Il
applications are due by December 1 and students will be notified of an
admission decision by January 15. If you are admitted under Early Decision,
you are required to withdraw all admission applications to other colleges or
universities and post a non-refundable enroliment deposit of $800 within
two weeks of your admission notification.

Regular Decision Plan

Regular decision is our most popular application option. The deadline is
January 1 (December 1 for fine arts applicants). You will be notified of our
decision by April 15. Admitted students will have until May 1 (Candidate’s
General Reply Date) to accept our offer of admission.

Early Admission

Through the process of Early Admission, the university admits certain highly
qualified applicants at the end of their junior year in high school. In general,
Early Admission candidates are highly mature and responsible students who
have usually exhausted the courses offered at their high schools without
receiving a high school diploma. We expect students who apply for early
admission to follow the same procedures as regular freshman applicants.
We also strongly encourage applicants to have a personal interview with

a member of the Office of Admission staff. It is important to note that the
College of Fine Arts very rarely accepts Early Admission applicants.

Transfer Applicants

Transfer students are admitted to Carnegie Mellon under policies which vary
from college to college. If there is space in the requested program, we will
base our decision on your college grades, college recommendations, high
school grades and test scores (SAT Reasoning Test or ACT with Writing and
SAT Subject Tests, if available). In the College of Fine Arts, most transfer



applicants compete with freshman applicants for a place in the entering
class.

Transfer Application Instructions

1. Apply for admission to the specific college of interest, noting
departmental preference. If interested in music or drama, student
should specify the option. Transfer students will be considered only
to their first-choice college. Please do not apply to more than one
college.

CIT, H&SS, IS, MCS, or SCS:

* Fall transfer possible if space is available

* Spring transfer extremely limited and unlikely

* No external transfers accepted into BHA/BSA/BCSA

CFA:

* Fall transfer possible

* No spring transfer opportunities (except for advanced students in
the School of Music)

* If you are interested in the School of Music or Drama, specify the
option

* No external transfers accepted into BHA/BSA/BCSA

The Tepper School of Business does not accept transfer applications.

2. Enclose a non-refundable fee of $70 (and audition fees if applicable).
This application fee is required, except in extenuating family financial
circumstances.

3. Send all transcripts that reflect secondary school and college/
university studies to the Office of Admission. We also require either a
printed catalog, with your name and highlighted course descriptions
from each college/university attended, or links to your college’s online
catalog/specific courses within the catalog.

IMPORTANT:If you have applied to Carnegie Mellon within the past
three years, you must resubmit an updated application with fee (and
audition fee if appropriate) and all other materials required of transfer
students. You do not have to submit high school records.

4. If you are applying to the Schools of Architecture, Art, Design, Drama
or Music, you must complete any portfolio or audition requirements.
You must complete and submit the application for admission by
December 1.

5. Sign the “Confidentiality Statement” on the Secondary School Report.
Give this form and your completed application for admission to a
dean or an advisor at the college you attended (or are currently
attending). Your dean or advisor should complete and return the form
and application directly to the Office of Admission.

IMPORTANT: Carnegie Mellon prefers that all forms and documents
be submitted at the same time. If they must be sent separately, make
sure to print your full name and social security number at the top of
each document.

6. Transfer application deadlines are as follows:

* Spring transfer: October 15
* Fall transfer: March 1 (December 1 for CFA applicants)

7. If you are applying for financial aid, complete a Free Application
for Federal Student Aid (FAFSA) at http://www.fafsa.gov. Carnegie
Mellon’s Title IV code is 003242. You must also complete the
CSS Profile at https://profileonline.collegeboard.com and submit
signed copies of parent and student tax documents. See http://
www.cmu.edu/admission for more details.

If planning on: File FAFSA by this date:
Spring transfer November 1
Fall tansfer (CFA) February 15
Fall transfer (all other colleges) May 1

IMPORTANT: If you are applying for financial aid as a transfer student, you
must send a Financial Aid transcript of aid applied for and/or received at
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all colleges previously attended. Even if you didn’t receive any aid, federal
regulations require that the college(s) attended complete the form.

Admission and financial aid award notification dates for transfer students:

Spring transfer: December 15 or soon after
Fall transfer(CFA): April 15
Fall transfer (all other colleges): During month of June

8. Make arrangements to have a final copy of your college transcript(s) sent
to Carnegie Mellon.

Deposit Information for Transfers

If you are offered admission for the spring semester, Carnegie Mellon

does not require a tuition deposit (due to the short time interval between
December 15 and the start of the second semester). If you are offered
admission to the College of Fine Arts for the fall semester, you must pay a
non-refundable deposit of $800 by May 1, even if you are receiving financial
aid. If you are offered admission to CIT, H&SS, IS, MCS, or SCS for the Fall
semester, you must pay a non-refundable $800 deposit by June 15, even

if you are receiving financial aid. The enroliment deposit will reserve your
place at the university and a place in university housing if available. It will
be credited to the first semester charges.

IMPORTANT: If you accept our offer of admission, Carnegie Mellon assumes
that the tuition deposit to Carnegie Mellon is your only tuition deposit. We
reserve the right to cancel our offer of admission if you post a tuition deposit
at more than one university. Enrollment deposits received after the deadline
may be returned if space is no longer available.

University Housing for Transfers

Carnegie Mellon expects to accommodate most transfer students who
request university housing. University housing is not guaranteed, however,
for transfer students. The Off-campus Housing Advisory and Referral Service
is available to help you locate housing accommodations in the local area.

Transfer Credit Evaluated on Individual Basis

Carnegie Mellon’s departmental faculty will determine transfer credit for
courses you've taken at other universities. Transfer credit is considered
on an individual basis. We may award elective credit for courses with no
Carnegie Mellon equivalent. In some instances, the College Council may
recommend a special program of study for you to meet the university’s
graduation requirements.

Transfer credit for courses you are taking while we review your existing
college record depends upon successful completion of each course. Grades
are not transferred - only credit is. You may receive transfer credit for
elective courses you've taken but will still have to take Carnegie Mellon
courses to fulfill the elective space in your chosen degree program.
Sometimes transfer students have to take specific courses and accumulate
a larger total number of credits than the normal amount required for
graduation. The time it takes for you to graduate will depend on the time
you need to complete the full university degree requirements - not on class
standing at a previous institution.

If you transfer into CIT, IS, MCS, or SCS in the Fall semester, you will receive
an estimate of the additional academic work that you must complete in
order to fulfill the university degree requirements. If you transfer into CIT, IS,
MCS or SCS in the Spring semester, you will have the opportunity to meet
with a dean or department head in order to outline the additional academic
work that you must complete in order to meet the university degree
requirements. If you transfer into H&SS in the fall or spring semester, you'll
receive a credit and requirement review of the work you've completed at
your previous institution(s). It is best for transfer students in CFA to assume
freshman status. Occasionally advanced standing is awarded based on
review of pervious college courses.
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Application as an International Student

International students should apply to Carnegie Mellon using the same
procedures outlined for either freshmen or transfer students. Also note this
additional information:

« Before submitting the Common Application and Carnegie Mellon
Supplement, and other application materials, please submit the
Preliminary Application for International Students at http://my.cmu.edu/
portal/sit/admission/pre_app/. Because Carnegie Mellon does not offer
financial aid or installment plans to international students, we use this
application to verify each student’s ability to pay for a Carnegie Mellon
education. International students are not eligible for application fee
waivers.

If your native language is not English, you are required to take the Test
of English as a Foreign Language (TOEFL) or the International English
Language Testing System (IELTS). Carnegie Mellon requires 102 or better
on the IBT TOEFL or an IELFTS score of 7.5 and above. Please arrange to
have these scores sent no later than January 1.

Advanced Placement Consideration
CEEB Advanced Placement Program

Carnegie Mellon recognizes the CEEB Advanced Placement program and
may grant advanced placement and credit for test scores of four or five. We
encourage eligible students to take the AP examinations. We will receive

the test scores in early summer for those students who have requested that
their results be sent to Carnegie Mellon. The appropriate academic deans
will evaluate your scores, and in late summer, you will be informed of the AP
credit awarded.

College Level Course Work

The university may also award placement and credit for college work
completed during high school. Applicants who have taken college courses
should arrange to have their college transcripts along with course catalogs
or descriptions sent to the Carnegie Mellon Office of Admission for transfer
credit evaluation and advanced placement.

International Baccalaureate Program

Carnegie Mellon also recognizes the International Baccalaureate
Examination and may grant advanced standing and/or credit in various
fields if scores on the higher level examination range from six and seven.
The results of the IB exams should be sent to Carnegie Mellon, where the
appropriate dean will evaluate the scores. In late summer, you will be
notified of the credit that has been awarded.

BXA Intercollege Degree Programs
Bachelor of Computer Science and Arts (BCSA)

The Bachelor of Computer Science and Arts (BCSA) Program is an
intercollege degree-granting program. It is designed for students who
would like to combine their interests in the fine arts and computer science
rather than pursue a conventional major and degree in either the College
of Fine Arts or the School of Computer Science. To be considered for the
BCSA program, you must apply and be admitted to both CFA and SCS (you
must check the CFA box and SCS box on the Carnegie Mellon Common
Application Supplement). This program is only open to directing and
production technology and management for Drama and composition and
music technology for Music. Not all students admitted to both colleges are
selected for the BCSA program.

Bachelor of Humanities and Arts (BHA)

The Bachelor of Humanities and Arts (BHA) program is an intercollege
degree-granting program. It is designed for students who would like to
combine and blend their interests in fine arts and humanities/social sciences

rather than pursue a conventional major and degree in either the College of
Fine Arts (CFA) or the College of Humanities and Social Sciences (H&SS). To
be considered for the BHA program, a student must apply and be admitted
to both CFA and H&SS (you must check the CFA box and H&SS box on the
supplement). This program is not open to music theatre or acting majors.
Not all students admitted to both colleges are selected for the BHA program.

Bachelor of Science and Arts (BSA)

The Bachelor of Science and Arts (BSA) program is an intercollege degree-
granting program. It is designed for students who would like to combine
studies in both the fine arts and natural sciences/mathematics rather than
pursue a conventional major and degree in either the College of Fine Arts
(CFA) or the Mellon College of Science (MCS). To be considered for the
BSA program, a student must apply and be admitted to both CFA and MCS
(you must check both the CFA box and MCS box on the supplement). This
program is not open to music theatre or acting majors. Not all students
admitted to both colleges are selected for the BSA program.

With the BXA programs, you must include with your application a statement
of intent (essay) describing your interdisciplinary goals in both academic
areas and how the BXA program would provide the opportunity and
framework for you to accomplish these objectives. This essay is a central
component in the selection process. The BXA statement of intent fulfills

the essay requirement on the supplement. You do not need to complete
another essay. If you are selected for this program, you will be notified in
your admission decision letter. These programs are not available under Early
Decision.

College of Fine Arts Requirements
Deadlines

« Early Decision applicants must submit a complete admission application,
including any required artistic evaluation, by November 1 (Drama
applicants must meet this deadline if they choose the November audition
date).

« Regular Decision applicants must submit a complete admission
application by December 1 and all audition or portfolio review
reservations should be made before this date.

Communication of Information and Admissions Decisions

* Once you have registered for the appropriate audition or portfolio review
at http://www.cmu.edu/admission/finearts, you will receive further
instructions from us via e-mail.

« Final admission decisions are not made at the time of your audition or
portfolio review. We will consider the artistic evaluation as part of your
application along with your other credentials and notify you by April 15
(December 15 for Early Decision applicants).

Please visit http://www.cmu.edu/admission/finearts for details regarding the
specific requirements for fine arts auditions and portfolio reviews.

Exploring Carnegie Mellon

Visiting a campus is one of the best ways for you to discover which school
is right for you. At Carnegie Mellon, we strongly recommend that you attend
an information session or interview with a counselor from the Office of
Admission while on campus. Admission interviews allow us the opportunity
to get to know our applicants. Interviews are considered in the admission
process and help the admission committee make better, more informed
decisions with determining the freshman class. During the interview, you'll
have the opportunity to ask questions about admission requirements,
financial aid, student life, Pittsburgh - and much more!

If you'd like an interview, request an appointment at least three weeks
prior to the date you're coming to campus. Interviews are available most
weekdays throughout the summer and until mid-November. However,
because we spend a great deal of time reviewing applications between
January 1 and May 1, we do not conduct interviews during this time period.



To schedule an information session or an interview, call 412-268-2082 on
any weekday between 8:30 a.m. to 5 p.m. (EST).

On-campus auditions and portfolio reviews usually include an interview with
a member of the Fine Arts faculty and a campus tour. Therefore, only one
campus visit is necessary for fine arts students.

Campus Tours

Campus tours are conducted by Andrew Ambassadors and leave from

the Office of Admission, 101 Warner Hall. On most weekdays during the
academic year, we conduct four tours daily at 9:30 a.m., 11:30 a.m., 1:30
p.m., and 3:30 p.m., as well as a residence hall visit at 1:00 p.m. Saturday
tours and group sessions are held throughout the year as well. Tours

may not be available during university holidays, vacations or final exam
periods in mid-December, late March, mid-April and early May. To be sure
a tour is available on the day you're coming to the campus, please call
412-268-2082.

Hometown Interviews

Although we strongly recommend a campus visit, we realize that it is not
always possible for you to come to campus. The Admission staff does travel
to various parts of the country interviewing students in their hometowns.
Information about making an appointment will be mailed to students prior
to the time we arrive in your city. Students who interview on campus do not
have to schedule another interview in their hometown. The specific dates
and locations for Hometown

Interviews are listed online at www.cmu.edu/admission.

Alumni Interviews

We encourage students to talk with a member of the Carnegie Mellon
Admission Council (CMAC). CMAC, a select group of alumni, helps the
Admission staff reach out to prospective students. Alumni interviews are as
valuable when making admission decisions as interviews with the Admission
staff. If you're interested in interviewing with a member of CMAC, please
visit http://my.cmu.edu/portal/site/admission/alum_interviews/.

Sleeping Bag Weekends

The more information you have, the better decisions about college you'll
make! The Admission staff invites you to learn more about Carnegie Mellon
by living like a university student for a day and a half in our Sleeping Bag
Weekend program. Visits begin on Sunday morning and last through Monday
afternoon.

Sleeping Bag Weekends give you the opportunity to learn everything you
may want to know about Carnegie Mellon. The weekend activities allow you
to:

* meet current students, faculty members, deans and admission
counselors

« attend information sessions about the university and specific programs
* stay overnight in a residence hall
* tour the campus
* attend classes
* at at the dining facilities
There are four Sleeping Bag Weekends in the fall and winter. If you are on

our mailing list, you should receive an invitation in the early fall. To reserve
a place at a Sleeping Bag Weekend, visit www.cmu.edu/admission/sbw.
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Information Sessions

The Office of Admission offers two different information sessions throughout
the year, both on and off campus. Carnegie Mellon Preview Sessions,
offered in the Spring, are meant for freshmen, sophomores and juniors in
high school, who are looking for a general overview of the college search
process. Carnegie Mellon’s Information Sessions for High School Seniors,
available in late Summer and early Fall, offer an in-depth look at the
university. During the informational program, you'll have the opportunity to
learn more about Carnegie Mellon’s areas of study, the admission process
and admission requirements, how to apply for financial aid and our campus
and alumni through exciting video testimonials. Check out the schedule and
register at http://my.cmu.edu/portal/site/admission/counselors/.

Call Carnegie Mellon for Assistance

If a student will need assistance while visiting the campus, due to a physical
or learning disability, he/she should call us at 412-268-2082, and we will
help meet the student’s needs during his/her visit at Carnegie Mellon.

Directions to Campus

Directions to Carnegie Mellon’s campus from the north, east, south, west
and the airport are available at http://my.cmu.edu/portal/site/admission/
travel. Please call (412) 268-8343 to listen to a recorded message of these
directions to campus by phone. If you are using a GPS, the following address
will take you to the East Campus Parking Garage: 5040 Forbes Avenue,
Pittsburgh, PA 15213.
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Summer Opportunities

Summer Opportunities

The campus is in full operation during the summer, populated by students
and faculty from a variety of programs. The university continues to have
outstanding, innovative educational programs extending beyond regular
involvement with its degree candidates. Six such programs are offered
during the summer for high school students: the Pre-College Programs in
the Fine Arts (Architecture, Art, Drama and Music), the Advanced Placement
Early Action Program and the Summer Academy for Mathematics and
Science. Three sessions of summer school are held for college students who
wish to make up or advance their degree program studies. Every service
and support organization is available to summer students: the Computer
Center, the Health Center, the Counseling Center, the libraries, the Office of
Admission, the Career Center, Student Activities, etc.

Summer Pre-College Programs for High
School Students

Office of Admission, Warner Hall 2" Floor

The Pre-College Programs are designed to preview an actual college
experience. Our programs afford high school students many opportunities
for personal growth and development within a university setting. A wide
range of social, cultural, and recreational activities are planned by a staff
of resident counselors to fully integrate the students’ lives on campus and
in Pittsburgh. Movies, dances, museum and gallery visits, field excursions
or attendance at professional theater productions, concerts, and Pittsburgh
Pirates games are just a few of the sponsored activities.

Summer Academy for Mathematics and Science

Students with diverse backgrounds who are entering their junior or senior
year and considering careers in engineering, science and other math-based
disciplines are eligible to participate in this rigorous program. Traditional
classroom instruction, along with creative “hands-on” projects will allow
students to apply concepts and principles.

Advanced Placement Early Action Program

The Advanced Placement Early Admission (APEA) Program is a challenging
summer program intended for high school students who want to enrich
their educational experience by taking college classes identical to those
that a Carnegie Mellon undergraduate student would take. The program is
designed for mature, motivated students who seek to gain college credit
and who are eager to sample college life early by living in a residence hall
and participating in educational, social, and recreational activities.

Each summer the faculty, who teach at the university during the fall

and spring, offer approximately three dozen courses from across the
university in the natural sciences, mathematics, social sciences, humanities,
engineering, computer science, and the arts. During the six-week program,
resident students are required to choose two full courses with material

that would otherwise be covered during a semester. The APEA summer
courseload is therefore roughly equivalent to a typical semester courseload,
allowing students to measure their abilities as college students.

APEA classes typically meet daily. Class sizes are kept small, giving students
a personal environment in which to learn. Although a substantial amount of
homework is inherent in the program, it will naturally vary from course to
course and from student to student.

Students who complete two full courses in the APEA Program are exclusively
eligible to apply to attend the university as degree students via the Early
Action program. Under Early Action, students apply in September and
receive a decision from the Admission Office in October. Those who are

accepted can wait until the following April to decide whether to attend
Carnegie Mellon. While successful participation in the APEA Program does
not guarantee admission, students in the APEA Program have historically a
higher acceptance rate to the university.

Whether students are admitted early or not, the credit earned in the APEA
Program and the experience gained can be an advantage. For students
who eventually enter Carnegie Mellon, the six credits form a head start,
but these credits are also accepted as college credit at other universities.
In order not to prejudice any application for admission in the future, no
record of marginal or failing work is released. In this regard, APEA provides
students with a risk-free method to measure the extent to which they are
prepared for college in general and Carnegie Mellon in particular.

Aside from its strong academic orientation, the APEA Program affords both
residents and commuters many other opportunities for personal growth and
development within a university setting.

The hard work, the independence, the pleasure of accomplishment, the
interaction, the cultural and intellectual setting and, in a good way, the
pressures of academic life, are combined in the APEA program to closely
approximate the full rewards of a college experience.

Pre-College Architecture Program

The Pre-College Architecture Program is an opportunity for those high school
students who have completed their junior year to discover whether they
have the necessary aptitudes for further study at the college level. The
students learn the nature of professional training, discover if they enjoy

this type of concentration and most importantly, realize the degree of their
individual talents. At the conclusion of the period of study, each student’s
work is evaluated indicating the level of aptitude in this field.

The program is divided into three components which occupy the entire day.
In the morning, students attend lecture-style courses covering a range of
topics, including architectural history, technology, and the architecture
profession. Students will attend drawing classes, teaching both hand-
drawn and computer drawing techniques. These are introductory courses,
assuming no prior experience.

Each afternoon, students meet for design studio. The studio is a hands—

on environment, challenging students to design solutions to given spatial
problems. This course teaches fundamental design skills, modelmaking and
drawing craft, critical thinking, and creative speculation.

Field trips will be to local cultural institutions, construction sites, and to local
architecture firms.

At the conclusion of the program, the student will receive a private
consultation with faculty, as well as a written letter of evaluation on the
student’s progress and aptitude.

Pre-College Art Program

Carnegie Mellon is a place where creativity grows. Learn more about
yourself and the world while making art and making friends. Combine your
visions with passion and discipline and make art that matters.

The Pre-College Art Program motivates, stimulates and prepares you as an
emerging artist. Exploring traditional tools and new technologies in a variety
of media leads you to develop conceptual and technical skills as well as
your portfolio — all excellent preparation for applying to and succeeding

in college-level art programs. Challenging lectures and courses, museum
and gallery field trips, and energetic interaction with dedicated faculty and
talented peers immerse you in the spirit and substance of an art school
culture and environment.

An array of events and opportunities combine to enrich your studio work
including: visits to the Carnegie Museum of Art, the Andy Warhol Museum,



the Mattress Factory (installation museum), evening presentations of
artwork by the Pre-College Art faculty, a gallery exhibition of your artwork
in the College of Fine Arts, a presentation by the Head of School to explain
what a portfolio might contain for acceptance into the School of Art, weekly
evening figure drawing sessions, an individual portfolio critique with a
School of Art faculty member during the last week of the program and a
personal interview with an Admissions Officer.

You choose a schedule of Core and Mini Studios. Core Studios include:
Drawing, Painting, Animation, Sculpture and Comic Book/ Serial Imagery.
Mini Studios include: Printmaking, Ceramic Sculpture, Head Studies and
Digital Photography.

A written evaluation of your artwork is provided at the end of the summer.

Pre-College Drama Program

Carnegie Mellon’s drama program has an innovative and dynamic history
that has produced graduates in every branch of theater, film, television and
video.

If you're a serious theater student, or debating whether to become one, you
can come here with a good deal of experience or almost none at all, as long
as you come ready to work hard and learn.

A Carnegie Mellon summer is a rich and exciting experience. The Pre-
College program focuses on creative growth and preparation for actors,
musical theater students and technical apprentices. Carnegie Mellon Drama
faculty members will coach you, evaluate your work and help steer you into
compatible studies, whether those studies take place at Carnegie Mellon

or elsewhere. Outstanding students have a possibility of fulfilling the talent
portion of our admission process through this program.

Pre-College Music Program

Carnegie Mellon’s School of Music is a stimulating, vibrant place where
talented young performers, composers and conductors prepare for
professional careers in music. At Carnegie Mellon, tradition and technology
coexist. Building upon 75 years of excellence as a conservatory, turning
out superb musicians who are known throughout the world as performers,
composers, conductors and teachers, the School has become a leader in
the field of computer music. New state-of-the-art computer music facilities
challenge the most adventurous young musicians to learn more about
acoustics and discover new sounds. Music theory software, developed

at Carnegie Mellon, enhances the curriculum, and the finest composition
software on the market is available to assist the young composer in creating
new music. Expert instruction in sound recording provides yet another
opportunity for young musicians interested in broadening their musical
base. At Carnegie Mellon students are taught to appreciate, to understand,
and to perform the music of the past, yet they are also expected to be
comfortable with the innovative sounds of the future.

Becoming a professional musician requires extraordinary talent and
versatility. The complete musician must be prepared to play jazz as well
as classical and contemporary repertoire. Therefore, at Carnegie Mellon

a full program of jazz studies is available to enhance the conservatory
training. Singers learn to act, to dance, to perform in several languages.
Composers learn to conduct, to prepare orchestral scores, to rehearse
their own works. Pianists are expected to sight read, play chamber music,
accompany singers, and play synthesizer. Music at Carnegie Mellon is more
than practicing an instrument — it is an intense, exciting course of study,
experienced side by side with other young musicians who share the same
goals and aspirations.

The six-week Summer Music Program offers a unique taste of the life of a
student musician at Carnegie Mellon in a low pressure environment of study
and performance. This is an ideal opportunity to discover your potential for
a career in music. Within the rich cultural life of the city of Pittsburgh and

the varied activities on the Carnegie Mellon campus, the Summer Program is

an extraordinary way for a young musician to spend the summer.

The Summer Program has four main concentrations: Performance,
Composition, Jazz Studies and Music Technology. Each student follows an
individual schedule designed to meet specific needs and interests. Private
lessons are mandated for every student, and a group of music support
courses is common to all four areas. Students are encouraged to explore
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courses outside their area of concentration to insure comprehensive music
training.

Applicants to the Summer Music Program should send a statement
describing their past musical training, and a recent audio recording (CD
preferred) of two selections, representative of their level of performance, or
copies of original compositions, with the application materials.

National High School Game Academy

The National High School Game Academy (NHSGA) is an intensive study
of video game design and development. This six-week program includes
an exciting blend of hands-on exercises combined with traditional lecture
and discussion. If you are interested in exploring the world of video game
development, the NHSGA may be for you!

Modeled after Carnegie Mellon’s graduate program in Entertainment
Technology and corporate sponsored by Electronic Arts, the NHSGA is
structured to give students a taste of the current state of video game
development and guidance towards embarking on their own career in the
video game industry.

Students are encouraged to expand their creativity in a unique blend of left-
and right-brain college-level work. Students will be encouraged to pursue
undergraduate studies in software engineering, design, creative writing or
dramatic arts after the program after gaining an understanding of how their
education can lead to a career in the interactive digital media field.

Requests for applications and further information should be addressed to:

Pre-College Programs
Office of Admission
Carnegie Mellon University
5000 Forbes Avenue
Pittsburgh, PA 15213-3890
(412) 268-2082

FAX: (412) 268-7838
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Division of Enrollment Services

Division of Enrollment Services

Lisa Krieg, Director of Enroliment Services

Office: Warner Hall A19, 5000 Forbes Avenue Pittsburgh, PA 15213-3890
http://www.cmu.edu/hub

The Division of Enroliment Services includes five administrative
departments: The HUB, University Registrar’s Office, Student Financial Aid,
Student Accounts Office and Campus Affairs Systems. The division leads and
delivers integrated administrative services that support students’ academic
goals from enrollment through graduation. At the same time, the staff
strives to champion collaborative administrative services and counsel for all
CMU campuses and programs in alignment with the university’s strengths in
technology and effectiveness.

2011-2012 Cost of Attendance

The budgets depicted below reference a typical Resident, Commuter or Off-
Campus Student. The university reserves the right to change its charges
without notice.

The academic year tuition charges are for all full-time undergraduate
students. A full-time student is one registered in a degree program and
carrying a schedule of at least 36 units per semester. A student enrolled for
less than 36 units per semester will be charged tuition on a per-unit basis.

Note: All incoming freshmen are required to live on campus. Permission to
live off-campus must be granted by Student Affairs.

Freshmen - Fall 2011

Per-unit tuition rate: $599

Resident Commuter
Tuition 43,160 43,160
Orientation Fee (Fall semester only) 198 198
Activity Fee 190 190
Port Authority Fee 102 102
Media Fee 10 10
Technology Fee 350 350
Room & Fees (2) 6,550 0
Dining (1) 4,560 2,000
Books/Supplies & Miscellaneous (3) 2,400 2,400
Transportation Allownace (3, 4) 0 680
Totals $57,520 $49,090
Students who entered Fall 2008 and later
Per-unit tuition rate: $594
d C Off-Campus
Tuition 42,744 42,744 42,744
Activity Fee 190 190 190
Port Authority Fee 102 102 102
Media Fee 10 10 10
Technology Fee 350 350 350
Room & Fees (2) 6,550 0 6,050
Dining (1) 4,250 2,000 4,250
Books/Supplies & Miscellaneous (3) 2,400 2,400 2,400
Transportation Allownace (3, 4) 0 680 0
Totals $56,596 $48,476 $56,096

Students who entered Fall 2007

Per-unit tuition rate: $583

d C Off-Campus
Tuition 41,962 41,962 41,962
Activity Fee 190 190 190
Port Authority Fee 102 102 102
Media Fee 10 10 10
Technology Fee 350 350 350
Room & Fees (2) 6,550 0 6,050
Dining (1) 4,250 2,000 4,250
Books/Supplies & Miscellaneous (3) 2,400 2,400 2,400
Transportation Allownace (3, 4) 0 680 0
Totals $55,814 $47,694 $55,314

Footnotes:

! The commuter dining amount is based upon 14 meals per two weeks.
2 Off-Campus room rate is resident room minus $500.

3 These expenses will not appear on your Student Account Invoice.

4 Transportation for resident and off-campus students varies based on home
state.

NOTE: In addition, minimal health insurance coverage is required at an
estimated cost of $1,043/year, unless a waiver is granted because you

are covered under your family’s health plan. Enhanced health insurance
coverage is suggested for international students at an estimated cost of
$2,231/year. Complete information about the university’s Health Insurance
Policy and options, as well as the waiver requirements, is available at
www.studentaffairs.cmu.edu/HealthServices/insurance.

The HUB

Office: Warner Hall A12, 5000 Forbes Avenue Pittsburgh, PA 15213-3890
Phone: (412) 268-8186

Fax: (412) 268-8084

E-mail: thehub@andrew.cmu.edu

The HUB staff delivers comprehensive service and counsel to students and
families regarding financial aid, billing and payment, registration, academic
records, and ID Card services. In direct support of student enroliment

and persistence, The HUB offers students and families highly integrated
information through personal attention and technologically responsive tools
in a professional, forward-thinking, and accessible environment.

The Assistant Directors in The HUB serve as contacts for specific colleges
and assist enrolled students with key aspects of the enroliment process -
financial aid, billing and registration. Contact information for assigned HUB
Assistant Directors can be found on The HUB website (http://www.cmu.edu/
hub/hours.html). Assistant Directors can be contacted for specialized
enroliment questions.

For general questions and information, please e-mail
thehub@andrew.cmu.edu or call (412) 268-8186 during regular office
hours: Monday, Wednesday, and Friday between 8:30 a.m. and 4:30 p.m. or
Tuesday and Thursday between 10:30 a.m. and 4:30 p.m.

University Registrar’s Office

John Papinchak, University Registrar
Fax: (412) 268-6651
E-mail: university-registrars-office@andrew.cmu.edu



The University Registrar’s Office (URO) performs the essential roles of
administering the collection and maintenance of student records, ensuring
their accuracy and integrity, and enforcing academic policies while providing
the best possible services. The URO aspires to provide exceptional,
environmentally-conscious services, while anticipating and meeting growing
customer requirements with innovative processes, training and self service
applications. The office strives to foster and promote an environment of
professional development and appreciation.

The University Registrar’s Office produces a complete calendar of important
dates and deadlines for the academic year, which can be found on the HUB
website, http://www.cmu.edu/hub.

Undergraduate Enrollment

Enrollment is the process whereby eligible students notify Enroliment
Services that they will be attending the university by registering for courses
and settling their student accounts. Enroliment must be completed before
students may begin classes and before they may utilize university facilities.

Complete information about the enroliment process, as well as registration
and payment deadlines, are listed on the Official Academic Calendar,
located on The HUB Website, www.cmu.edu/hub.

Registration

Registration is the process of selecting courses for the upcoming semester
and discussing those selections with an academic advisor. We strongly
encourage you to meet with your academic advisor before you finalize your
selections and register for courses using On-Line Registration (OLR) (https://
olr.as.cmu.edu/).

For most entering freshmen, registration is accomplished during the
summer,with the assistance of Associate Deans and department heads.
Academic placement and elective choice information is collected by mail
guestionnaires during June and July. Most freshmen receive their schedules
and enrollment information prior to the first day of classes.

Currently enrolled students select their courses for the upcoming semester
during Registration Week, prior to the end of each semester. The Schedule
of Classes is available on-line prior to Registration Week, listing available
courses along with general enrollment information. The university reserves
the right to make changes to hours, units or instructional staff when such
changes seem necessary or advisable. A link to the on-line Schedule of
Classes is provided on The HUB website (http://www.cmu.edu/hub). Although
faculty advisors are provided, it is the responsibility of students to have
clearly in mind what they intend to do, what elective courses they wish to
pursue and what irregularities exist which may affect their present schedule.

Students are not permitted to register in courses for which the prerequisites
have not been satisfied. Exceptions to the rule may be granted only upon
the recommendation of the teaching department concerned. Unless the
prerequisites are satisfied or special approval is obtained when the student
enters the course, no credit can be allowed for the course.

Tuition Assessment

The tuition charged each student will be automatically adjusted on the

10th regularly scheduled class day (refer to the specific date noted in
Official University Calendar as the “last day to add courses”) based upon
each student’s schedule at that time. The tuition charged will be increased
whenever the number of units added justifies tuition charges greater than
those paid by the student at the time of fee settlement. After that time, no
tuition adjustments will be made, with the exception of second minis for that
particular semester.

For additional information, see University Policies (p. 38) .
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PCHE Cross-Registration

Cross-College and University Registration Guidelines - PCHE (Pittsburgh
Council on Higher Education)

Cross-registration provides opportunities for enriched educational programs
by permitting full-time paying undergraduate and graduate students to
cross register for one course at a Pittsburgh Council on Higher Education
(PCHE) Institution. Students who are paying full-time Carnegie Mellon tuition
(per the requirements of their home college) are eligible. The PCHE course
may not count towards full-time status. There is no additional tuition charge,
except for special course or laboratory fees. Carnegie Mellon students

do not acquire status at the Host Institution, but are given library and
bookstore privileges. Credit and grades are transferred directly to the home
institution. Cross-registration is not applicable during the Summer Session(s)
or during intersessions.

For more information, visit http://www.cmu.edu/hub/registration/
undergraduates/cross/

Faculty Course Evaluations (FCEs)

Students play an integral role in the academic life of the university when
they participate in the evaluation of the faculty through the Faculty Course
Evaluation process. FCE data is important in the evaluation of teaching and
learning, as an important piece of the promotion and tenure process and as
part of the process of course design and improvement. Student participation
in the FCE process is critical to the university’s commitment to quality
teaching and academic excellence. Students are strongly encouraged to
participate in the process with constructive feedback that is relevant to
teaching and course content. More information on the University Course
Assessment process and results from previous years can be found at the
FCE website (http://www.cmu.edu/hub/fce/index.html).

Student Financial Aid

Linda Anderson, Director of Student Financial Aid
http://www.cmu.edu/finaid/

In alignment with the university’s enroliment goals, Student Financial

Aid consistently optimizes the utilization of all financial aid resources in
order to recruit and retain a high quality and diverse student population.
Student Financial Aid strives to deliver superior services that exceed the
expectations of students, parents, and internal and external constituencies.
Student Financial Aid identifies, creates and delivers strategies that facilitate
the integration of financial aid policies. These policies align with current and
future university recruitment, retention and enrollment priorities.

How Aid Works

Our financial aid program is need-based, meaning that all aid eligibility is
determined by a student’s family’s financial circumstances. While a student
and his/her parents have the primary responsibility for paying for college,
financial aid can bridge the gap between the total costs and the family’s
ability to pay.

We use a standard method to carefully review a family’s financial
circumstances and establish an expected contribution from the student and
parents. If we determine that the family cannot meet the student budget
based on that calculated amount, we will award or recommend scholarships,
grants or other resources.

For more information, visit http://www.cmu.edu/finaid/undergraduate/
how.html.

Applying for Financial Aid

Complete steps for applying for financial aid can be found at http://
www.cmu.edu/finaid/undergraduate/applying.html.
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Types of Financial Assistance Available

There are several types of financial aid available to students, such as the
following:

 Federal and Private Loans
 University Scholarships

¢ Outside Scholarships
 Federal and State Grants

¢ Student Employment

A full listing of these, as well as more information on each type, is available
at http://www.cmu.edu/finaid/undergraduate/types.html.

Financial Aid Policies
University Academic Scholarship Renewals

Carnegie Mellon University awards academic scholarships as part of the
freshman financial aid process. Each of these scholarships is renewable

for four academic years of study (five for architecture) based upon the
maintenance of a 2.0 cumulative quality point average. The academic
scholarship renewal criteria are included in the scholarship notification letter
which is mailed to the student prior to the May 1 matriculation deadline.

Each scholarship recipient’s cumulative quality point average is reviewed
at the end of each academic year. If the student achieves the scholarship
renewal criteria, then the scholarship is automatically renewed for the next
academic year.

If the student does not meet the cumulative quality point average
requirement for renewal, then s/he is given the opportunity to appeal. A
merit scholarship appeal form and instructions are automatically sent to the
student at the end of each academic year.

The student’s completed appeal form is reviewed by members of the
Enroliment Services staff. Input from the Associate Dean of the student’s
college is also considered. The student is notified, in writing, of the decision.
The decision may be to renew the scholarship for the entire academic year,
renew the scholarship for one academic term, or to reject the appeal. If the
appeal is rejected, a written explanation is provided to the student.

Satisfactory Academic Progress

The Department of Education requires recipients of Federal Title IV Financial
Assistance to meet academic progress standards each year. Federal Title IV
Financial Assistance includes the Federal Pell Grant, Federal Supplemental
Educational Opportunity Grant, Federal Perkins Loan, Federal Work-Study,
Federal Direct Student Loan and Federal Direct PLUS Loan Programs.

Each university determines its own policy regarding sufficient progress
standards. Federal academic progress standards must include two elements:
cumulative QPA and cumulative units. At Carnegie Mellon, we define this as
follows: first-year freshman students must pass 80 percent of all cumulative
units attempted at Carnegie Mellon and have a 1.75 cumulative QPA after
the first year, all other students (excluding graduate students in the Tepper
School of Business and Heinz) must pass 80 percent of all cumulative units
attempted at Carnegie Mellon and have a 2.00 cumulative QPA.

Outside Scholarships

If you receive outside scholarships, they will be used to meet your unmet
financial need and where applicable, offset/reduce loans and workstudy.

Institutional grants and scholarships will not be reduced due to the receipt
of outside scholarships unless one of the following conditions occur:

1. If you receive federal grants or loans, these funds, in combination
with any outside scholarships, cannot exceed your financial need.

2. All outside scholarships, in combination with all aid received, cannot
exceed your cost of attendance.

Outside scholarships are not from federal, state or institutional (school)
sources, such as a Federal Pell Grant or FSEOG. Examples of outside
scholarships are: Coca Cola, Gates Millennium, Rotary scholarships, etc.

Students Pursuing a Second Bachelor’s Degree

If you are enrolling in a second bachelor’s degree program, you are not
eligible for grants/scholarships. However, you may be eligible to receive
funds from student loan and student employment programs. Eligibility for
student loan funds is contingent upon the student’s prior loan indebtedness.

Study Abroad

There are three ways to pay for study abroad at Carnegie Mellon: exchange
programs (departmental or university-wide), sponsored study abroad, and
external programs.

Undergraduate Tuition Exchange Programs

Carnegie Mellon University assesses the standard tuition charge for the
undergraduate tuition exchange programs.

Since Carnegie Mellon assesses the tuition charge, the student can be
considered for all forms of institutional, state, and federal aid for which the
student may have eligibility with the exception of any student employment
program.

Undergraduate Study Abroad Programs

Carnegie Mellon University does not assess the tuition charge for any of the
Study Abroad Programs.

Since Carnegie Mellon does not assess the tuition charge, the student is not
considered for any institutional grants and scholarships. However, Carnegie
Mellon will consider any student participating in an approved Study Abroad

Program for all state and federal student aid programs for which the student
may have eligibility with the exception of any student employment program.

The U.S. Department of Education and Carnegie Mellon University define

an approved Study Abroad Program as one which is part of a contractual
agreement between Carnegie Mellon and the host institution. Additionally,
courses taken in the Study Abroad Program must be accepted for transfer to
Carnegie Mellon by the Dean of the student’s college.

Undergraduate Sponsored Study Abroad Programs

Carnegie Mellon assesses full tuition charges and all applicable fees
to students participating in an undergraduate sponsored study abroad
program.

Undergraduate International Students

Documentation Eligibility (U.S. Citizenship or Eligible Noncitizen)

You must be a U.S. Citizen or Eligible Noncitizen to receive federal student
aid. If you are a U.S. Citizen, but were not born in the United States, please
send us documentation of your citizenship (e.g., a copy of your passport or
naturaization certificate). If you are an Eligible Noncitizen or refugee, send
us verification. Acceptible forms of verification include a photocopy of both
sides of your I-551 or I-551C card.



Undergraduate international students are ineligible to receive any federal or
state student financial aid. Additionally, Carnegie Mellon does not award any
institutional financial aid funds to undergraduate international students.

Student Accounts Office

Brian Hill, Director of Student Accounts

The Student Accounts Office serves the university’s various academic

and administrative departments by processing and invoicing all student-
related financial activity and managing the corresponding student financial
obligations resulting from this activity. The office strives to serve students
by accurately reflecting and communicating these financial obligations,
providing timely and consistent responses to inquiries, and instilling
financial responsibility and accountability with clear and concise guidance.

Billing Information
University Charges

All charges incurred at the university are reflected on your student account.
Charges include tuition and fees and may include housing, dining, sorority
or fraternity charges, health insurance, Plaid Ca$h, DineXtra and any
miscellaneous charges incurred. Miscellaneous charges may include, but
are not limited to, music lessons, library fines, parking fines, or emergency
loans.

Student Account Invoices (E-Bills)

Student account invoices (E-Bills) are produced on the last day of each
month. Invoices detail all transactions processed in the month, as well

as any charges due in the future. Students receive an e-mail notification
from the Student Accounts Office when a new E-Bill is ready for viewing on
Student Information Online. Payments for amounts due from a monthly E-Bill
must be received by the 15th of the next calendar month.

All student account invoices are available to view, print, or download
through Student Information Online (SIO). Students can log onto Student
Information Online (https://s3.as.cmu.edu/sio/index.html#home) with their
Andrew ID and password.

Billing Authorizations

Students can also authorize Carnegie Mellon to send a copy of their E-Bill
to another individual (parent, spouse, etc.) or other individual bill payer’s
e-mail address. After completing the authorization process, designated
recipients will receive an e-mail with a PDF attachment of the E-Bill and any
related billing messages.

Penalty Charges

Any amounts not paid by the stated due date are subject to a 1.5% penalty
charge until the balance is paid in full.

Payment Options
Electronic Payments (E-Check)

The Student Accounts Office encourages you to take advantage of this
convenient way to pay your student account. Electronic payments can be
made online by registering a U.S. checking or savings account on Student
Information Online (https://s3.as.cmu.edu/sio/index.html). Payments can
be scheduled up to 6 months in advance and can be modified at any
point before the requested payment date. This is the fastest, easiest, and
most convenient way to make a payment to or receive a refund from the
university. Best of all, this option is offered free of charge.
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Check Payments via Mail:

When paying by check, please write your name and Andrew ID on the memo
line of the check and include the bottom portion of page 1 of your most
recent invoice.

Make checks payable to Carnegie Mellon University and send to our
processing agency:

Carnegie Mellon
P.O. Box 360224
Pittsburgh, PA 15251-6224

Note: Do not include any additional correspondence with your payment.
These payments are processed by a third party and will not be received by
the Student Accounts Office.

Wire Transfer Payments

When making a wire transfer payment be sure to include the student’s
full name and invoice number on the transfer. Wire payments to Carnegie
Mellon can be initiated through most banks. The following information is
required when sending a wire transfer payment:

Bank of New York Mellon
500 Ross Street
Pittsburgh, PA 15262

Account Name: Carnegie Mellon University
Routing Number: 043-000-261

Account Number: 197-9003

SWIFT Number: MELNUS3P

Reference: Student Name and Andrew ID

Foreign wire transfers take longer to process. Please allow sufficient time to
avoid late payment fees.

If you call The HUB to inquire about receipt of funds, you must have the
following information available at the time of your call. You may also need to
provide additional details of the wire transfer.

» Reference Number
* Amount sent
* Student Name

» Date Sent (on the receipt)

Tuition Payment Plan

The Carnegie Mellon Tuition Payment Plan gives students the ability to pay
amounts due to the University in convenient monthly installments. There
are many benefits to this plan, to include life insurance. These benefits are
paid for by a low annual enroliment fee. A semester option with a lower
enrollment fee is available for students who graduate in December or who
begin in the spring semester. Families who renew a payment plan for a
subsequent academic year have the option of paying over 12 months rather
than the standard 10 months.

The plan allows families the convenience to enroll and pay online. If a
monthly payment plan is set up with TMS, contracted amounts will be
credited to the appropriate semester invoice so the student’s bill reflects
any additional amount due. Families have the flexibility of reducing or
increasing their payment plan if a balance is due to the university or if there
is a credit on the student’s account.

Benefits of the Carnegie Mellon Tuition Payment Plan include:

« Life Insurance coverage for the bill payer’s account

* Toll-free telephone service during extended personal service hours at
888-251-3533
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« BorrowSmart counseling with friendly and professional Education
Payment Counselors

* A wide variety of payment methods, including personal checks, money
orders, credit cards, Western Union by wire or check, and automated
payments from a checking or savings account

* 24-hour access to account information at www.afford.com/cmu (http://
www.afford.com/cmu)

¢ 24-hour access to account information on a toll-free InfoLine

Enrolling in a payment plan may help to reduce the amount that students
and their families borrow. TMS offers BorrowSmart planning and counseling
at 888-251-3533 from 8 a.m. to 10 p.m. weekdays, and 9 a.m. to 3 p.m. on
Saturdays.

Sponsor Checks & Scholarhip Checks

Payments made by sponsors and/or scholarship agencies must be sent
directly to the Student Accounts Office:

Student Accounts Office
Carnegie Mellon University
Warner Hall A19

5000 Forbes Avenue
Pittsburgh, PA 15213-3890

Refunding
Refunds

If a student account has a negative balance resulting from an overpayment,
financial aid, or a reduction of charges, the Student Accounts Office will
review the account and issue a refund. If you have a negative balance and
do not want a refund to be generated, please contact The HUB so they can
update your account.

Electronic Refunds

The Student Accounts Office encourages all students to authorize electronic
deposit of their student account refunds directly into their U.S. checking

or savings accounts. Taking advantage of this opportunity elminates the
need to stand in lineat The HUB to pick up a refund check and makes the
funds available to the student within two business days. To enroll, students
simply need to add a bank account on Student Information Online (https://
s3.as.cmu.edu/sio/index.html).

Paper Checks

If you have not signed up to receive electronic refunds, your refund will be
generated as a paper check that must be picked up in The HUB. Students
who are issued a paper check for a student account refund have six months
to cash the check. If the check is not cashed within six months, it will

be voided and credited back to the student account and applied to any
outstanding charges.

ID Card Services

Office: The HUB, Warner Hall, 5000 Forbes Avenue Pittsburgh, PA
15213-3890

Phone: (412) 268-5224

Fax: (412) 268-8084

E-mail: idplus@andrew.cmu.edu

One of the most important items you will need at Carnegie Mellon is your

official identification card. Your ID Card identifies you as a member of the

Carnegie Mellon community. Your ID Card will be part of your everyday life
on campus and is used to access the following:

University Housing Residence Halls

Computing Services & Computer Clusters/Labs

University Libraries

Local Port Authority Transit (bus, incline, etc.)

Dining Services Meal Plans

Computer Store

University Center Retail Shops

Athletic Facilities

For a full list of services that can be accessed using the ID Card, visit
www.cmu.edu/idplus/services.

Plaid Ca$h

One beneficial feature of your ID Card is Plaid Ca$h. Plaid Ca$h is a prepaid,
stored-value/debit account that is accessible via your ID Card. Itis a
convenient, cashless way to pay on and off campus. You can use Plaid Ca

$h for textbooks, school supplies and laundry. Many of the area’s most
popular businesses accept Plaid Ca$h; it can be used to pay for restaurant
meals, take-out, delivery and more. View a list of participating businesses at
www.cmu.edu/idplus/plaidcash/locations.html.

Student Advantage

A four-year Student Advantage membership can be added to your ID Card.
With Student Advantage, you can receive discounts of up to 50% off at more
than 20,000 locations nationwide. Learn how to add Student Advantage at
www.cmu.edu/idplus/sa.
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Policy on Cheating and Plagiarism

Students at Carnegie Mellon are engaged in preparation for professional
activity of the highest standards. Each profession constrains its members
with both ethical responsibilities and disciplinary limits. To assure the
validity of the learning experience a university establishes clear standards
for student work.

In any presentation, creative, artistic, or research, it is the ethical
responsibility of each student to identify the conceptual sources of the work
submitted. Failure to do so is dishonest and is the basis for a charge of
cheating or plagiarism, which is subject to disciplinary action.

Cheating includes but is not necessarily limited to:

1. Plagiarism, explained below.

2. Submission of work that is not the student’s own for papers,
assignments or exams.

3. Submission or use of falsified data.
4.  Theft of or unauthorized access to an exam.
5. Use of an alternate, stand-in or proxy during an examination.

6. Use of unauthorized material including textbooks, notes or computer
programs in the preparation of an assignment or during an
examination.

7. Supplying or communicating in any way unauthorized information to
another student for the preparation of an assignment or during an
examination.

8. Collaboration in the preparation of an assignment. Unless specifically
permitted or required by the instructor, collaboration will usually
be viewed by the university as cheating. Each student, therefore, is
responsible for understanding the policies of the department offering
any course as they refer to the amount of help and collaboration
permitted in preparation of assignments.

9. Submission of the same work for credit in two courses without
obtaining the permission of the instructors beforehand.

Plagiarism includes, but is not limited to, failure to indicate the source with
quotation marks or footnotes where appropriate if any of the following are
reproduced in the work submitted by a student:

1. Aphrase, written or musical.

2. Agraphic element.

3. Aproof.

4.  Specific language.

5. Anidea derived from the work, published or unpublished, of another
person.

Computing and Information Resources Code of Ethics

The ethical principles which apply to everyday community life also apply to
computing. Every member of Carnegie Mellon has two basic rights: privacy
and a fair share of resources. It is unethical for any other person to violate
these rights.
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Privacy

On shared computer systems every user is assigned an ID. Nobody else
should use an ID without explicit permission from the owner.

All files belong to somebody. They should be assumed to be private and
confidential unless the owner has explicitly made them available to
others.

Messages sent to other users should always identify the sender.

Network traffic should be considered private.

Obscenities should not be sent by computer.

Records relating to the use of computing and information resources are
confidential.

Resources

* Nobody should deliberately attempt to degrade or disrupt system
performance or to interfere with the work of others.

Loopholes in computer systems or knowledge of a special password
should not be used to alter computer systems, obtain extra resources, or
take resources from another person.

Computing equipment owned by departments or individuals should be
used only with the owner’s permission.

University resources are provided for university purposes. Any use of
computing for commercial purposes or personal financial gain must be
authorized in advance. Many of the agreements that the university has
specifically forbid this activity.

Computing and information resources are community resources. Theft,
mutilation, and abuse of these resources violate the nature and spirit of
community and intellectual inquiry.

System Administration

* On rare occasions, computing staff may access others’ files, but only
when strictly necessary for the maintenance of a system.

If a loophole is found in the security of any computer system, it should be
reported to the system administrator and not used for personal gain or to
disrupt the work of others.

The distribution of programs and databases is controlled by the laws of
copyright, licensing agreements, and trade secret laws. These must be
observed.

This code of ethics lays down general guidelines for the use of computing
and information resources. Failure to observe the code may lead to
disciplinary action. Offenses that involve academic dishonesty will be
considered particularly serious.
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Policies on Examinations
Preamble

The Faculty Senate adopted the following policies on the administration

of examinations for the undergraduate courses (defined as courses that

are numbered 6xx or below). These policies represent an understanding
between faculty and student concerning an important but often stressful
period, especially at the conclusion of each academic semester and at mid-
semester. There should be no expectation that the following points will cover
every conceivable situation. The student should anticipate the demands

of the exam schedule, plan accordingly and early, and be prepared. The
faculty should recognize that the student is encumbered with many tightly
orchestrated and intensive obligations during this period over which he

or she has no control: expectations should be reasonably consistent with

the number of course units and, of course, should be made known to the
student well in advance of the final examination period, preferably as part of
the course syllabus.

In order to help students plan their time and study optimally for
examinations, this document lays out in some detail the policies regarding
final and in-term examinations. Instructors are requested to provide
notification of the major in-term examinations in the course syllabus. The
final examination date is posted early in the semester. It is the responsibility
of the student to give his or her instructor sufficient notice and to work with
the instructor to reschedule examinations if this is needed.

Definitions

Final examination period.The university’s official final examination period
begins on the Monday immediately following the last day of classes and

continues through the last day of scheduled final examinations, with the

exception of reading day(s).

Scheduled final examinations. Scheduled final examinations are those
scheduled by Enroliment Services.

Self-scheduled examinations.An instructor may choose not to fix a
schedule for the final examination, but instead allow each student to
choose the examination time; such exams are called self-scheduled
examinations.

« Final examinations. Final examinations can either be comprehensive,
covering all course materials, or non-comprehensive, covering only a
part of the course.

 In-term examinations. Major examinations during the semester are
referred to here as in-term examinations.

I. In-Term Examinations

1. Allin-term examinations should be given during the regularly
scheduled class time. However, if the exam requires additional time
to complete, then examinations may be administered outside of
regularly scheduled class time.

2. No examinations given outside of class time (excluding make ups and
self-scheduled examinations) shall be administered on a Friday after
4:30 pm, or at any time Saturday or Sunday.

3. The instructor administering an exam (or another required class
event) that falls outside class time must make any and all reasonable
accommodations to provide an alternative time to students who have
conflicts with the proposed time period, including those conflicts due
to activities, meetings, other classes, etc. (provided that the instructor
is notified of such conflict in a timely manner).

4. No student shall be required to take more than two full-period in-class
or out-of-class examinations on the same day. It is the responsibility
of the student to notify the instructor in a timely manner of his/her
circumstance so that appropriate accommodations can be made.

II. Final Examinations

1. All scheduled final examinations are held at the end of the
semester during the university’s official final examination period.
Comprehensive final examinations are not required for each course,

but are given at the option of the department or instructor. The
reading day and weekend preceding the examination days shall
never be used for examination purposes of any kind, unless a student
opts to take a self-scheduled examination during this time. Non-
comprehensive final examinations or final projects (but not both) are
allowed during this final examination period only in courses that do
not give a final comprehensive examination.

2. Instructors are expected to return all work assigned no later than
the last regular day of classes in courses for which there is a final
examination. In cases when this is not possible, an answer key,
solution sets or equivalent feedback should be provided unless the
final examination will not cover material in work that has not been
returned.

3. No other coursework, including laboratory or studio work, will be due
during the final examination period unless it is assigned in advance
and in lieu of the course’s final examination. Regardless of whether
there is a final examination in the course, no classes other than
review sessions shall be held during the final examination period.
Review sessions should be scheduled for optimal attendance, and
a serious effort should be made to accommodate students who
cannot attend. In appreciation of the time required to prepare for final
examinations, no other examinations, portfolio reviews, critiques or
juries shall be scheduled for the last class day of a course with a final
examination.

4. Instructors shall never exert or submit to pressures to move an
examination so that people can leave earlier nor pressure students
to take an examination on a reading day or weekend preceding
examinations.

5. No student is required to take more than two scheduled examinations
that start within a 25-hour period. A student who has more than
two examinations scheduled within a 25-hour period or has two
examinations scheduled at the same time should first contact the
instructors of the courses for assistance in resolving conflicts. If
the problem cannot be resolved by that means, the student should
contact the associate dean of his or her home college.

6. Take-home final examinations shall be given for any 24-hour period of
the student’s choosing during the final examination period.

7. Students are expected to present themselves at the place assigned
at the start of the examination; late arrival will reduce the total
time a student has to complete the examination, unless instructor’s
course policy indicates otherwise. Instructors reserve the right to
require attendance within a specific time period. Students who
miss an examination with a reasonable excuse and wish to petition
for a make-up final examination should check with the instructor.
Instructors are encouraged to include late arrival policy and make-up
exam policy in the course syllabus.

8.  Any student shall be permitted to review his or her corrected, graded
final examination in the presence of an instructor or a teaching
assistant. Any controversy arising from this review shall be dealt with
in accordance with the university procedure for the appeal of grades
and academic actions. A final examination that is not returned to a
student will be kept available for a year for review. In the event that
the instructor or teaching assistant is not available for the review, the
responsibility shall rest with the department head of the instructor
offering the course or his or her designee. Since instructors are
expected to return all work assigned before the final examinations,
they are not responsible for retaining unclaimed coursework.

9. Concerns related to final examination, complaints about violations
of the final examination policy or alterations of the final examination
schedule should be directed to the department head of the instructor
offering the course or to the associate dean of the student’s home
college.

Contact

Questions concerning this policy or its content should be directed to the Vice
Provost for Education, (412) 268-5865.



Student Health Insurance Policy
Reason for Policy

The high cost of health care in the United States presents a potentially
serious health and financial risk to students and their accompanying
dependents. The absence of adequate insurance coverage can result

in temporary or permanent interruption of a student’s education. The
university is committed to offering student health insurance that provides
access to quality health care and achieves a balance between premium
cost and adequate coverage without overburdening students’ financial
resources. This balance is best achieved through a mandatory/hard waiver
insurance program that mitigates the effect of adverse selection.

Policy Statement General Requirements

All full-time students are required to carry health insurance and will be
assessed a charge for the individual basic mandatory plan offered through
the university student health insurance program. The charge will appear on
the invoice of the first semester of attendance in the academic cycle. The
student is required to take one of the following three actions:

1. Enrollin the basic plan as charged.

2. Upgrade the benefit plan by enrolling in the enhanced student health
insurance options during the open enrollment period.

3. Apply for a waiver from the mandatory plan.

Requirements for Waiver

Application for a waiver from the university student health insurance

plan must be made to Student Health Services by the last day of the

open enroliment period. Students applying for waiver must provide
documentation of continuing coverage verifying that they are enrolled as
the dependent, partner/spouse or principal in an employer or government-
sponsored insurance plan. Additionally, the plan must meet minimum
standards for coverage as set forth below:

It must offer at least 75% coverage for inpatient and outpatient medical
services in the Pittsburgh area.

It must include mental health benefits.

The deductible must not exceed $500 per accident or illness.

It must offer medical benefits of at least $50,000 per accident or illness.

It must cover pre-existing conditions.

Contact

Questions should be directed to Student Health Services, (412) 268-2157.

Carnegie Mellon Freedom of Expression Policy
Freedom of Expression Policy

Carnegie Mellon University values the freedoms of speech, thought,
expression and assembly - in themselves and as part of our core educational
and intellectual mission. If individuals are to cherish freedom, they must
experience it. The very concept of freedom assumes that people usually
choose wisely from a range of available ideas and that the range and
implications of ideas cannot be fully understood unless we hold vital

our rights to know, to express, and to choose. The university must be a
place where all ideas may be expressed freely and where no alternative is
withheld from consideration. The only limits on these freedoms are those
dictated by law and those necessary to protect the rights of other members
of the University community and to ensure the normal functioning of the
University.
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Rights

On Carnegie Mellon’s Campus, anyone may distribute printed material, offer
petitions for signature, make speeches, and hold protests or demonstrations
outside university buildings. All such activities must be peaceful, avoiding
acts or credible threats of violence and preserving the normal operation

of the university. No event shall infringe upon the rights or privileges of
anyone not in sympathy with it, and no one will be permitted to harm
others, damage or deface property, block access to university buildings

or disrupt classes. The enforcement of these conditions will not depend in
any way on the message or sponsorship of the act or event. When guests
are invited by a recognized campus organization, they may express their
ideas not because they have a right to do so, but because members of

the campus community have a right to hear, see, and experience diverse
intellectual and creative inquiry. Defending that right is a fundamental
obligation of the university. Controversy cannot be permitted to abridge the
freedoms of speech, thought, expression or assembly. They are not matters
of convenience, but of necessity.

Responsibilities

Freedom of expression must be at once fiercely guarded and genuinely
embraced. Those who exercise it serve the Carnegie Mellon community

by accepting the responsibilities attendant to free expression. University
organizations that sponsor invited guests to campus are expected to uphold
Carnegie Mellon’s educational mission by planning carefully to create safe
and thoughtful experiences for those involved. Hosts are responsible for
the behavior of their guests and should exercise due care to ensure that all
participants abide by relevant university policies.

Considerations for Planning Campus Events

Consistent with the rights and responsibilities outlined in the university’s
policy on Freedom of Expression, university hosts must follow all applicable
policies related to space reservation, use, safety and security, keeping in
mind the responsibility to have campus police present for any event with
100 or more persons in attendance.

Hosts should consider the items below as guidance in planning campus
events, recognizing that not all of the items will apply to all events:

1. A public declaration of the event, its purpose, the identification of
sponsors and co-sponsors, and contact information for those seeking
further information.

2. Aplan for advertising the event, including advance notice to relevant
members of the community who may wish to co-sponsor, protest, or
host other events in response to the planned activity.

3. Where appropriate, a clear and detailed contract with outside
speakers, artists, or suppliers of services to ensure continuity of
purpose and the ability of the host to control the event reasonably,
consistent with the host’s intent.

4. Aplan for access to the event, including notifying the community of
reserved seats, ticketing, queuing protocol, or other relevant details
or restrictions well in advance of the activity.

5. A provision for security before, during, and after events, managed
in coordination wit the University Police. Specifically, non-university
security personnel must have their allowable duties clearly
delineated, in partnership with the University Police, with their role
generally limited to personal security and not to space management.

6. A plan for participant engagement at the event, such as through a
question and answer session, if relevant, with a clear delineation of
the planned ground rules for the event set out well in advance.

7. Astrategy for hosting of additional events, discussions, or town
meetings before or after a principal event to help provide a context in
which the principal event may be best experienced.

The Office of Student Activities and the Office of the Dean of Student Affairs
may assist in, or directly coordinate, some aspects of campus events, such
as fostering discussions preceding or following an event, or accommodating
an opposing view at an alternative event. It is assumed that the spirit

of community, both among people with groups with opposing views, as
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well as between event sponsors and the Student Activities and Student
Affairs staffs, will foster communication and cooperation in the planning of
campus events. Wherever possible, Student Affairs will work in concert with
University Police to notify occupants of buildings in advance of any potential
disruption caused by such events.

Security Personnel Statement

At times, members of the campus community or their invited guests may
have a legitimate basis for being accompanied by independent security
personnel. It is incumbent upon the host of such an individual to ensure that
University Police approve in advance the presence and scope of involvement
of any such security personnel.

Human Subjects in Research at Carnegie Mellon

The university is committed to the protection of the rights and welfare of
human subjects in research investigations conducted under the jurisdiction
of the university. The university believes that review independent of the
investigator is necessary to safeguard the rights and welfare of human
subjects of research investigations. All research involving human subjects
is conducted in accordance with federal regulations, including Title 45

of the Code of Federal Regulations, Part 46 (45 CFR 46). Under federal
regulations, human subjects are defined as: living individual(s) about whom
an investigator conducting research obtains:

¢ data through intervention or interaction with the individual, or

« identifiable private information.

An Institutional Review Board (IRB) is established under the provost to
ensure adequate safeguards. The provost is responsible for the composition
of the IRB with respect to: (1) the qualifications of IRB members in terms of
educational background and research or other relevant experience, and (2)
broad representation of relevant university interests.

This IRB is responsible for reviewing investigational procedures involving
human subjects prior to the initiation of the research procedure in

reference to (1) the rights and welfare of the individuals involved, (2) the
appropriateness of the methods used to obtain informed consent, and (3)
the risks and potential benefits of the investigations. The IRB is responsible
for determining when additional expertise is required for adequate review
and for obtaining that additional expertise. The IRB is further responsible for
maintaining records of its review activities and decisions and for ensuring
that records of informed consent are developed and kept by investigators
where appropriate.

It is the responsibility of investigators who plan to use human subjects
in research to obtain written consent from the IRB prior to conducting

an investigation involving human subjects. It is the investigator’s further
responsibility to take whatever steps are determined necessary for

the protection of the subjects, and to meet the reporting requirements
established by the IRB.

Student Immunization Policy
Reason for Policy

Vaccine-preventable diseases continue to occur on American campuses
and pose a significant threat to the public health of the campus community.
Outbreaks not only impose a significant cost to infected individuals in
terms of mortality and morbidity but also can be costly to the university by
disrupting university activities.

Policy Statement

The goal of the Student Health Services and the university is to provide
adequate protection of the campus community against vaccine-preventable
diseases by requiring students to be vaccinated against and/or screened for
certain highly contagious diseases. This goal can best be achieved through
a mandatory prematriculation immunization requirement. The following
requirements are consistent with Pennsylvania State Law and with the

recommendations of the American College Health Association, the Advisory
Committee on Immunization Practices.

Requirements for All Full-Time Students

All entering full-time students born after 1956 must demonstrate proof of
immunity against measles, mumps and rubella by either providing dates

of inoculation of two doses of the measles vaccine and at least one dose of
mumps and rubella or providing blood titers that demonstrate immunity to
these infections or providing documentation from a physician of having had
the infection.

Additional Requirements for Students Residing in University
Housing

All students residing in university housing must demonstrate immunity
against Hepatitis B by either providing documentation of having initiated
or completed the three dose vaccination series.

* The student is expected to complete the series within six months of
initiation of the series.

All students residing in university housing must provide documentation
of having been vaccinated against meningococcal meningitis within three
years prior to enrollment in the university.

All full-time international students must provide documentation of having
had a PPD skin test to screen for tuberculosis within one year prior to
enrollment in the university regardless of prior BCG inoculation. If the
results of the skin test are positive, a chest x-ray is required.

Request for Waiver

* A student may request a waiver from any vaccination for medical
reasons or if vaccination conflicts with personal or religious beliefs.
Application for waiver is to be made in writing to Student Health Services
prior to the first day of classes in his/her first semester of attendance
at the university. In the case of an outbreak of a contagious disease on
campus for which the student has not been immunized, the university
reserves the right to ask the student to leave campus until the outbreak
is over.

¢ A student may request a waiver from tuberculin skin testing if the
student is from a country that has been identified by the Centers for
Disease Control as having low prevalence of tuberculosis.

Penalty for Noncompliance

« If the student fails to comply with the immunization policy, the Student
Health Services will notify Enroliment Services who will place a hold on
the student’s registration until the requirements are met and assess a
fee of no more than $50 to the student’s account.

« Additionally, if the student is a resident in university housing and fails
to comply with the immunization requirements, he/she will be removed
from housing.

Contact

Questions should be directed to Student Health Services, (412) 268-2157.

Related Policies and Procedures

The university complies with OSHA regulations regarding occupational
exposure to blood-borne pathogens. Questions regarding these regulations
should be directed to Environmental Health & Safety, (412) 268-8182.



Additional recommendations

A PPD skin test for tuberculosis is recommended for domestic students who
have traveled to an area where tuberculosis is endemic. All students should
have a booster dose of tetanus/diphtheria every ten years after completion
of the primary series.

Intellectual Property Policy
1. Purpose

The policy reflects the following goals:

 To create a university environment that encourages the generation of
new knowledge by faculty, staff, and students.

* To facilitate wide transfer of useful inventions and writings to society.

» To motivate the development and dissemination of intellectual property
by providing appropriate financial rewards to creators and the university,
and administrative assistance to creators.

* To ensure that the financial return from the development of intellectual
property does not distort decisions and operations of the university in a
manner contrary to the mission of the university.

The policy is based upon the following principles relating the university to
society:

* The mission of the university remains the generation and dissemination
of knowledge.

* Intellectual property will be generated within the university, and there
exists an obligation to disseminate it. An interface is needed if better
technology transfer is to be achieved, and the university will provide
mechanisms for that function.1

The policy is based upon the following principles relating faculty, staff and
students to the university:

Intellectual property is created by individuals, or by groups of individuals,
who are entitled to choose the course of disclosure; academic freedom of
individuals is a higher priority than possible financial rewards.

There exists a historical tradition allowing authors to retain ownership of
intellectual property rights from textbooks and works of art.

The university is the support of the whole campus community, and is
thereby entitled to share in financial rewards.

There should be incentives for all parties to pursue financial rewards
together, consistent with the expressed goals of the policy. The
distribution of these rewards should reflect, insofar as possible, the
creative contributions of the creator, and the resources contributed by
and risks assumed by both the creator and the university in developing
intellectual property.

Since it is frequently difficult to assess risks meaningfully, resources
and potential rewards, negotiated agreements are to be encouraged
whenever possible.

2. Definitions

Certain terms are used in this document with specific meanings, as defined
in this section. These definitions do not necessarily conform to customary
usage.

Intellectual Property includes any patentable invention, any copy-rightable
subject matter, or trade secret. It also includes works of art, and inventions
or creations that might normally be developed on a proprietary basis.
University means Carnegie Mellon.

Student means any full-time or part-time graduate or undergraduate
student, regardless of whether the student receives financial aid from
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the university or from outside sources. It is the responsibility of students
who are also employees of other outside entities to resolve any conflicts
between this policy and provisions of agreements with their employers
prior to beginning any undertaking at the university that will involve the
development of intellectual property.

Faculty means members of the university’s Faculty Organization as defined
in the Faculty Handbook, plus instructors and special faculty appointments
(even in the first year), and part-time faculty.

Staff means any employee of the university other than students and faculty
as defined above. If a student is also a part-time university employee, he
is considered as staff with regard to intellectual property developed as a
result of his employment, and as a student with regard to other intellectual
property. A full-time non-faculty employee who is also taking one or more
courses is considered to be staff. Visitors to the university who make
substantial use of university resources are considered as staff with respect
to any intellectual property arising from such use. (The distinction between
faculty and staff does not affect intellectual property rights except for
representation on the Intellectual Property Adjudication Committee [see
Section 5].)

Creator means any person or persons who create an item of intellectual
property.

Net proceeds to the university means all proceeds received by the university
on intellectual property that it assigns, sells or licenses, minus any
application, litigation, interference, or marketing costs directly attributable
to the intellectual property being licensed. Deducted costs shall be
reasonable and fair, and shall be properly disclosed; the sources and
amounts of compensation shall also be properly disclosed.

Net proceeds to the creator means all proceeds received by the creator from
intellectual property owned by him that he sells, assigns or licenses, less the
costs of application, legal protection, or litigation, interference, travel and
other marketing costs directly attributable to the intellectual property being
exploited. Such net proceeds do not include compensation legitimately
received by the creator for consulting services or interest or other return on
invested labor or capital. Deducted costs shall be reasonable and fair, and
shall be properly disclosed; the sources and amounts of compensation shall
also be properly disclosed.

Substantial use of university facilities means extensive unreimbursed use
of major university laboratory, studio or computational facilities, or human
resources. The use of these facilities must be important to the creation

of the intellectual property; merely incidental use of a facility does not
constitute substantial use, nor does extensive use of a facility commonly
available to all faculty or professional staff (such as libraries and offices),
nor does extensive use of a specialized facility for routine tasks. Use will
be considered “extensive” and facilities will be considered “major” if
similar use of similar facilities would cost the creator more than $5000
(five thousand dollars) in constant 1984 dollars if purchased or leased in
the public market. Creators wishing to directly reimburse the university
for the use of its facilities must make arrangements to do so before the
level of facilities usage for a particular intellectual property becomes
substantial. (This provision is not intended to override any other department
or university policy concerning reimbursement for facilities usage.)

In general:

In any given year the equivalent figure for a particular amount of money

in constant 1984 dollars will be obtained by multiplying that amount of
money by the ratio of the most recent quarterly Disposable Personal Income
Deflator divided by the average monthly Disposable Personal Income
Deflator for the year 1984.

As used in this policy, the masculine gender includes the feminine gender,
singular or plural, wherever appropriate.

3. Policy Provisions

This section states the policies concerning ownership of intellectual property
created at the university. In order of precedence, ownership of intellectual
property shall be as follows:

3-1. Externally Sponsored Work

Ownership Provisions: Intellectual property created as a result of work
conducted under an agreement between an external sponsor and the
university that specifies the ownership of such intellectual property shall
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be owned as specified in said agreement. If the university declares itself to
be a sponsor, but does not declare itself to be the owner of the intellectual
property, ownership shall be determined in accordance with 3-6-4 below.

Procedural Provisions: It is the responsibility of the Office of Sponsored
Research of the university to inform each person whose intellectual
property rights are limited by an externally sponsored contract of the
intellectual property provisions of that contract in advance of the beginning
of work thereon. Such notice is to be in writing and the university may
require written acknowledgment of such provisions by any person working
on externally sponsored projects. A summary of external sponsorship
agreements limiting the intellectual property rights of potential creators will
be maintained by the Office of Sponsored Research and will be available to
the general university community.

If the university fails to notify a creator, effectively and in advance,

of limitations imposed on his intellectual property rights by external
sponsorship agreements, the creator is entitled to receive from the
university 50% (fifty percent) of the net proceeds to the university resulting
from his intellectual property.

3-2. Internally Sponsored Work

Ownership Provisions: When the university provides funds or facilities for

a particular project to the extent of substantial use, it may also choose to
designate itself as sponsor of that work. The university may declare itself
the owner of intellectual property resulting from said work. In such cases
the university must specify in advance the disposition of any intellectual
property rights arising from the project. If the university declares itself to be
a sponsor, but does not declare itself the owner of the intellectual property,
ownership shall be determined in accordance with 3-6-4 below.

Procedural Provisions: It is the responsibility of the Office of Sponsored
Research of the university to inform each person whose intellectual property
rights are limited by internally sponsored work of the intellectual property
ownership rights specified by the university as to that work in advance

of the beginning of work thereon. Such notice is to be in writing and the
university may require written acknowledgment of such provisions by

any person working on internally sponsored projects. A summary of work
for which university sponsorship limits the intellectual property rights of
potential creators will be maintained by the Office of Sponsored Research
and will be available to the general university community.

If the university fails to notify a creator, effectively and in advance, of

limitations imposed on his intellectual property rights by internal university
sponsorship, the creator is entitled to receive from the university 50% (fifty
percent) of the net proceeds to the university resulting from his intellectual

property.

3-3. Individual Agreements

Ownership Provisions: Intellectual property which is the subject of a specific
agreement between the university and the creator(s) thereof shall be owned
as provided in said agreement. Such agreements by the university and the
faculty are encouraged.

Procedural Provisions: Except where limited by external sponsorship
agreements, creators and the university may negotiate individual
agreements to govern ownership of intellectual property regardless of the
applicability of any other provision hereof.

3-4. Intellectual Property Created Within Scope of Employment

Ownership Provisions: Intellectual property created by university employees
who were employed specifically to produce a particular intellectual property
shall be owned by the university if said intellectual property was created
within the normal scope of their employment. Faculty are presumed not to
be hired to produce a particular intellectual property. On the other hand,
computer programs written on the job by staff computer programmers
would fall under this provision.

3-5. Public Dedication

Ownership Provisions: Except when limited by sub-parts 3-1, 3-2, 3-3 or 3-4
above, the creator of any intellectual property may choose to place his or

her creation in the public domain. In such cases both the creator and the
university waive all ownership rights to said property.

Procedural Provisions: Creators wishing to place their intellectual property
in the public domain are responsible for ascertaining that the right to

public dedication of that intellectual property is not limited by any external
agreement, university sponsorship arrangement or terms of employment as
described in Provisions 3-1, 3-2 or 3-3. The university provost will provide
such a determination in writing upon request by the creator. It is also the
creator’s responsibility to ensure that disclosure does not include valuable
intellectual property owned by others. (This provision does not release the
university from its general obligation to notify creators of limitations to
intellectual property rights specified in Provisions 3-1 and 3-2.)

To facilitate the actual transfer of knowledge of the intellectual property to
the public at large, the creator shall provide the university with a complete
description and documentation of the property placed in the public domain,
specifically including a copy of the property in the case of printed material,
and complete machine-readable source code in the case of software. All
such material provided to the university will be placed in the University
Library and made available to the public at large. The university will take
appropriate action on a regular basis to publicize summary descriptions of
intellectual property recently placed in the public domain. The university will
also provide any member of the general public copies of such material on a
cost-recovery basis.

The provisions of this section do not apply to the normal scholarly or
creative publication processes unless the creator intends to waive all
proprietary rights to the publication.

3-6. In General

Unless governed by sub-parts 3-1, 3-2, 3-3, 3-4 or 3-5 above, owner-ship
of intellectual property created at the university shall be deter-mined as
follows:

3-6-1. Traditional Rights Retained

Ownership Provisions: In keeping with academic traditions at the university,
the creator retains all rights to the following types of intellectual property,
without limitation: books (including textbooks), educational course-ware,
articles, non-fiction, novels, poems, musical works, dramatic works including
any accompanying music, panto-mimes and choreographic works, pictorial,
graphic and sculptural works, motion pictures and other similar audio-visual
works, and sound recordings, regardless of the level of use of university
facilities. This provision does not include computer software (other than
educational course-ware) or data bases.

Procedural Provisions: The types of intellectual property listed in the
preceding paragraph share the attribute that they display information or
visual or auditory appearances which are fully revealed to the purchaser or
consumer. Thus, for example, source code listings would also be considered
within this category. On the other hand, most computer software and data
bases do not share this attribute; they are characterized by their capacity
to perform tasks. Because of their utilitarian nature, ownership rights with
respect thereto are governed by 3-6-3 or 3-6-4. Educational course-ware

is included in this provision in all cases because of its role in furthering the
primary educational mission of the university.

This provision applies regardless of any university sponsorship of the work,
and it may be modified only by a specific prior agreement between the
creator and the university. The use of university-owned computers and other
facilities in the preparation of books and similar works does not alter this
provision, though other university policies may limit such use or require
reimbursement to the university. Similarly, the use of externally sponsored
resources does not alter this provision, unless the creator is effectively
notified in advance of such limitations to his rights in accordance with 3-1.

3-6-2. No Substantial Use of University

Facilities Ownership Provisions: The creator owns all intellectual property
created without substantial use of university facilities, including intellectual
property rights in computer software and data bases.



3-6-3. Substantial Use of University Facilities - No External or
Internal Sponsorship

Ownership of intellectual property created with substantial use of university
facilities, but not directly arising from externally sponsored work, or from
work for which the university has declared itself as sponsor, shall be
determined as set forth hereinafter depending on whether the creator or the
university develops said property.

3-6-3-1. Development by Creator

Ownership Provisions: The creator originally owns intellectual property
created with substantial use of university facilities but no external

or internal sponsorship, and retains said ownership by commercial
development of said property subject to the following:

(i) the university shall receive 15% (fifteen percent) of the net proceeds to
the creator above $25,000 (twenty-five thousand dollars) in constant 1984
dollars from all sources (in the case of patents and copyrights, this provision
shall be limited to the life of the patent or copyright), and

(ii) the university shall receive a perpetual, non-exclusive, non-transferable,
royalty free license to use said intellectual property. In the case of software,
this license includes access by specified university personnel to the source
listings, and the university shall require each person to whom a disclosure is
made to execute in advance a binding confidentiality agreement in favor of
and enforce-able by the creator. If the intellectual property is created solely
by a student or students, the creator is exempt from the obligation to pay
to the university a fraction of his net proceeds, but not from the provision of
this paragraph for a non-exclusive license to the university.

Procedural Provisions: If the creator develops an intellectual property that
is covered by this provision, he must make full and fair disclosure to the
university of all such sources of compensation relating to that intellectual
property.

3-6-3-2. Development by the University

Ownership Provisions: When intellectual property is created with substantial
use of university facilities, but not directly arising from sponsored research,
the creator will originally retain the rights to the property, provided that

he desires to commercially develop the property himself or to make it
available to the public. If, however, the creator elects not to commercially
develop same or fails to show diligence in pursuing such development, then
the ownership rights to that property may be acquired by the university.
Intellectual property acquired by the university in this fashion will be treated
as in 3-6-4-1 below.

Procedural Provisions: At the time the intellectual property is disclosed
to the university’s provost as required under Section 4-1, or at any

time thereafter, the university may request that the creator decide
whether he will develop the intellectual property or will grant the rights
to the university, and execute documents to pass on the title. Such a
decision must be made within one year of the request or the creator will
automatically lose his rights in favor of the university.

3-6-4. Substantial Use of University Facilities - External or Internal
Sponsorship

Ownership of intellectual property created with substantial use of university
facilities and directly arising from work sponsored under an agreement
between an external sponsor and the university, or from work for which

the university has declared itself a sponsor, but for which neither the
external sponsor nor the university have specified the ownership of resulting
intellectual property shall be determined as set forth hereinafter depending
on whether the creator or the university develops said property.

3-6-4-1. Development by University

Ownership Provisions: The university originally owns intellectual property
created with substantial use of university facilities provided by an external
agreement or internal university sponsorship and retains said ownership by
commercial development of said property, subject to the following: in all
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cases, the creator shall receive 50% (fifty percent) of the net proceeds to
the university.

Procedural Provisions: When an intellectual property is created with
substantial use of university resources provided by an external research
contract or a specific university sponsorship agreement, and when that
contract or agreement either does not specify the disposition of the
intellectual property rights arising from that sponsorship, or it permits the
university and/or creator to retain or acquire such intellectual property
rights, the university will originally retain the rights to such intellectual
property.

3-6-4-2. Development by Creator

Ownership Provisions: When intellectual property is created with substantial
use of university facilities provided by external or internal sponsorship,
the university will originally retain the rights to the property, provided that
it desires to commercially develop the property or to make it available to
the public. If, however, the university elects not to commercially develop
same or fails to show diligence in such development, the ownership rights
to that property may be acquired by the creator. Intellectual property
acquired by the creator in this fashion will be treated as in 3-6-3-1 above.
This assignment of rights to the creator may be prohibited by the terms of
an external sponsorship agreement with the university or by an internal
university sponsorship declaration, but in such cases the creator must be
notified in advance, as in Provisions 3-1 and 3-2.

Procedural Provisions: At the time the intellectual property is disclosed

to the university’s provost as required by Section 4-1, or at any time
thereafter, the creator may request that the university decide whether it will
commercially develop the intellectual property or execute an assignment

of the intellectual property rights to the creator. Such a decision must be
made within 120 (one hundred twenty) days of the request or the university
automatically waives its rights in favor of the creator, and it must execute
an assignment of these rights to the creator.

3-6-5. Consulting Agreements

Ownership Provisions: Work done by individuals as consultants to outside
firms is presumed not to involve unreimbursed substantial use of university
facilities, and the rights to intellectual property created under consulting
agreements are retained by the outside firms or the individual as specified
by the terms of the consulting agreement and the terms of Provision 3-6-2
above.

Procedural Provisions: Under university policy consulting work must not
make substantial unreimbursed use of university facilities except by explicit
prior agreement. Any member of the university community who is engaged
in consulting work or in business is responsible for ensuring that provisions
in his agreements are not in conflict with this policy of the university or with
the university’s commitments. The university’s Innovation Transfer Office
will, upon request, provide assistance in this respect. The university’s rights
and the individual’s obligations to the university are in no way abrogated

or limited by the terms of such agreements. Each creator of intellectual
property should make his obligations to the university clear to those with
whom he makes such agreements and should ensure that they are provided
with a current statement of the university’s intellectual property policy.
Appropriate sample contract wording to cover various possible external
consulting arrangements shall be available from the university provost.

4. General Procedures
4-1.

The creator of any intellectual property that is or might be owned by

the university under this policy is required to make reasonably prompt
written disclosure of the work to the university’s provost, and to execute
any document deemed necessary to perfect legal rights in the university
and enable the university to file patent applications and applications for
copyright registration when appropriate. This disclosure to the provost
should be made at the time when legal protection for the creation is
contemplated, and it must be made before the intellectual property is sold,
used for profit, or disclosed to the public. Whenever legal protection for
intellectual property is anticipated all persons engaged in such creative
activity are encouraged to keep regular notebooks and records.
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4-2.

Whenever the university undertakes commercial development it shall do so,
if possible, in a fashion that provides for the widest possible dissemination,
avoiding suppression of inventions from which the public might otherwise
benefit, providing for non-exclusive licensing at reasonable royalties, and
giving consideration to more favorable or royalty-free licensing to non-profit
charitable institutions, minority businesses or enterprises in developing
countries.

4-3.

The university’s share of any proceeds under this policy will be used to
reimburse the university for its expenses for commercial development of
intellectual property. Any additional return to the university will be used to
further the academic purposes of all the disciplines of the entire university.

5. Resolution of Disputes

This policy constitutes an understanding which is binding on the university
and on the faculty, staff, and students upon whom it is effective according
to the terms of Section 6 below, as a condition for participating in research
programs at the university or for the use of university funds or facilities.

Any question of interpretation or claim arising out of or relating to this
policy, or dispute as to ownership rights of intellectual property under this
policy, will be settled by the following procedure:

e The issue must first be submitted to the university’s Intellectual Property
Adjudication Committee in the form of a letter setting forth the grievance
or issue to be resolved. The committee will review the matter and then
advise the parties of its decision within 60 days of submission of the
letter.

If any of the parties to the dispute is not satisfied with the committee’s
decision, the party may seek binding arbitration in Pittsburgh,
Pennsylvania and in accordance with the Rules of the American
Arbitration Association then in effect. Judgment upon the award rendered
by the arbitrator(s) may be entered in any court having jurisdiction
thereof. The arbitrator(s) will give some weight to the decision of the
Intellectual Property Adjudication Committee in reaching a decision.

The losing party of the arbitration hearing will pay for all costs of the
arbitration unless the arbitrator(s) specifies otherwise.

The Intellectual Property Adjudication Committee will consist of a chair
who is a member of the tenured faculty, four other members of the
faculty, and four other members representing, respectively, the university
administration, the technical staff, and the graduate and undergraduate
student bodies. Initially, half of the members of the committee (including
the chair) will be appointed for two-year terms of office, and the remaining
half will be appointed for a one-year term. After one year new members

of the committee will be appointed for two-year terms of office. The chair
will be appointed by the chair of the Faculty Senate, with the advice and
consent of the Faculty Senate Executive Committee, and the remaining
eight members of the committee will be appointed by the president of

the university or his designee. At all times at least one of the faculty
members will have had significant practical experience with intellectual
property development and exploitation. The faculty members appointed
by the president of the university will be selected from a list of nominees
prepared by the Faculty Senate or its designated committee and nominees
with experience in intellectual property development will be identified

as such by the Faculty Senate. The staff representative will be selected
from a list of nominees prepared by Staff Council, and the administration
representative will be named directly by the president of the university

or his designee. The graduate student representative will be selected

from a list of nominees prepared by the Graduate Student Organization.
The undergraduate representative will be chosen from a list of nominees
prepared by the Student Senate. The committee will use the guidelines set
forth in this policy to decide upon a fair resolution of any dispute.

If possible, the committee will also provide on request informal advisory
opinions to creators and the university indicating how it is likely to interpret
the provisions of this policy as it applies to special cases.

6. Effective Date of Policy

This policy will become effective August 27, 1985. Once effective this
policy will be binding on new faculty, administration, and staff when hired,
and on graduate and undergraduate students when admitted. Current
faculty and staff will also become bound by this policy when they sign

new employment contracts as the result of the renewal of limited-term
appointments or promotion. Other university personnel, including tenured
faculty, and current staff and students may choose to become bound

by this policy for future and pending intellectual property by voluntary
written consent. Unless the creator and the university agree to a different
arrangement, intellectual property that is already partially developed at the
time this policy becomes effective will be treated according to the provisions
of the patent policy by which the University creator is currently bound.
Similarly, members of the university working under contracts signed before
the effective date of this policy who do not choose to accept this policy

will remain bound by the patent policies that already apply to them. With
respect to intellectual property developed during the course of employment
at the university, this policy shall continue to be binding on any person
whose relationship with the university becomes terminated. The university
should take all administrative steps necessary to ensure that employees and
students sign, upon initial employment, registration or at other appropriate
times, forms that indicate their acceptance of this policy.

7. Amendments of the Policy

Amendments of this policy may be proposed by the Faculty Senate, Staff
Council or university administration. Proposed amendments must be
approved by a two-thirds majority of votes in the Faculty Senate and
subsequently approved by a simple majority of votes cast in a referendum
administered by the Faculty Senate that is open to all members of the
faculty as defined by this policy and to the exempt staff, provided that this
majority constitutes at least 25% (twenty-five percent) of those eligible

to vote. This referendum must be preceded by an opportunity for public
discussion open to all interested faculty, administration, staff and students.
Amendments that are supported by the faculty and staff must then be
approved by the president of the university and adopted by the university
trustees. Once adopted, amendments will become binding on new faculty,
administration, and staff when hired, on existing faculty and staff when
they sign new employment contracts, and on graduate and undergraduate
students when admitted. Other university personnel, including tenured
faculty, and current staff and students may choose to become bound

by this policy for future and pending intellectual property by voluntary
written consent. Intellectual property that is already developed or under
development at the time that an amendment to the policy is ratified will
not be bound by the terms of the amendment without the voluntary written
consent of both the creator and the university.

Footnote:

1. This document presumes the existence of a university office to facilitate technology
transfer. Such an office would serve as a clearinghouse for contacts with outside
partners, would perform patent and copyright tasks, and would develop an effective

marketing capability.

Policy on Student Privacy Rights
Policy Statement

Under the Family Educational Rights and Privacy Act (FERPA), you have the
right to:

* Inspect and review your education records;

* Request an amendment to your education records if you believe they are
inaccurate or misleading;

Request a hearing if your request for an amendment is not resolved to
your satisfaction;



» Consent to disclosure of personally identifiable information from your
education records, except to the extent that FERPA authorizes disclosure
without your consent;

* File a complaint with the U.S. Department of Education Family Policy
Compliance Office if you believe your rights under FERPA have been
violated.

1. Inspection

What are education records?

Education records are records maintained by the university that are directly
related to students. These include biographic and demographic data,
application materials, course schedules, grades and work-study records. The
term does not include:

Information contained in the private files of instructors and
administrators, used only as a personal memory aid and not accessible
or revealed to any other person except a temporary substitute for the
maker of the record;

Campus Police records;

Employment records other than work-study records;

Medical and psychological records used solely for treatment purposes;

Records that only contain information about individuals after they have
left the university;

Any other records that do not meet the above definition of education
records.

How do | inspect my education records?

* Complete an Education Inspection and Review Request Form (available
online as a PDF document or from The HUB, 12C Warner Hall) and return
it to The HUB.

The custodian of the education record you wish to inspect will contact
you to arrange a mutually convenient time for inspection, not more than
45 days after your request. The custodian or designee will be present
during your inspection.

You will not be permitted to review financial information, including your
parents’ financial information; or confidential letters of recommendation,
if you have waived your right to inspect such letters.

You can get copies of your education records from the office where they
are kept for 25 cents per page, prepaid.

2. Amendment

How do | amend my educational records?

* Send a written, signed request for amendment to the Vice President for
Enroliment, Carnegie Mellon University, 610 Warner Hall, Pittsburgh,
PA 15213. Your request should specify the record you want to have
amended and the reason for amendment.

* The university will reply to you no later than 45 days after your request.
If the university does not agree to amend the record, you have a right to
a hearing on the issue.

3. Hearing

How do | request a hearing?

» Send a written, signed request for a hearing to the Vice President of
Campus Affairs, Carnegie Mellon University, 610 Warner Hall, Pittsburgh,
PA 15213. The university will schedule a hearing no later than 45 days
after your request.

* A university officer appointed by the Vice President of Campus Affairs,
who is not affiliated with your enrolled college will conduct the hearing.
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* You may bring others, including an attorney, to the hearing to assist
or represent you. If your attorney will be present, you must notify the
university ten days in advance of the hearing so that the university can
arrange to have an attorney present too, if desired.

The university will inform you of its decision, in writing, including a
summary of the evidence presented and the reasons for its decision, no
later than 45 days after the hearing.

If the university decides not to amend the record, you have a right to add
a statement to the record that explains your side of the story.

4. Disclosure

Carnegie Mellon generally will not disclose personally identifiable
information from your education records without your consent except for
directory information and other exceptions specified by law.

What is directory information?

Directory information is personally identifiable information of a general
nature that may be disclosed without your consent, unless you specifically
request the university not to do so. It is used for purposes like compiling
campus directories.

If you do not want your directory information to be disclosed, you must
notify The HUB, 12C Warner Hall, in writing within the first 15 days of the
semester.

Notifying The HUB covers only the disclosure of centralized records.
Members of individual organizations such as fraternities, sororities, athletics,
etc. must also notify those organizations to restrict the disclosure of
directory information.

Carnegie Mellon has defined directory information as the following:

 your full name,

* local/campus address and local/campus telephone number,

* email user id and address,

(User ids cannot be completely suppressed from our electronic systems.
While it may be possible to suppress the association of an individual’s name
with their user id, doing so may adversely impact the delivery of electronic
mail or other electronic services.)

* major, department, college,

class status (freshman, sophomore, junior, senior, undergraduate or
graduate)

dates of attendance (semester begin and end dates),

enrollment status (full, half, or part time)

date(s) of graduation,

degree(s) awarded,

sorority or fraternity affiliation.
For students participating in intercollegiate athletics, directory information
also includes:
* height, weight
* sport of participation.
What are the other exceptions?

Under FERPA, Carnegie Mellon may release personally identifiable
information from your education records without your prior consent to:
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school officials with legitimate educational interests (“School officials”
are Carnegie Mellon employees in administrative, supervisory, academic
or support staff positions; Carnegie Mellon trustees; individuals and
companies with whom the university has contracted, such as attorneys,
auditors, or collection agencies; and individuals assisting school officials
in performing their tasks. School officials have a “legitimate educational
interest” if they need to review an education record in order to fulfill their
professional responsibilities.);

certain federal officials in connection with federal program requirements;

organizations involved in awarding financial aid;

state and local officials who are legally entitled to the information;

testing agencies such as the Educational Testing Service, for the purpose
of developing, validating, researching and administering tests;

accrediting agencies, in connection with their accrediting functions;

parents of dependent students (as defined in section 152 of the Internal
Revenue Service Code);

comply with a judicial order or subpoena (after making a reasonable
effort to notify the student in advance of compliance so that the student
can take protective action, except in cases where the university is legally
required not to disclose the existence of the subpoena);

appropriate parties in a health or safety emergency, if necessary to
protect the health or safety of the student or other individuals;

officials of another school in which the student seeks or intends to enroll;

victims of violent crimes or non-forcible sexual offenses (the results of
final student disciplinary proceedings);

parents or legal guardians of students under 21 years of age (information
regarding violations of university drug and alcohol policies);

courts (records relevant to legal actions initiated by students, parents or
the university).

5. Complaints

If you believe the university has not complied with FERPA, you can file a
complaint with the:

Family Policy Compliance Office, Department of Education, 400 Maryland
Avenue, S.W. Washington, DC 20202-4605

Policy on Restricted Research

Universities have two primary purposes: to create knowledge and to
disseminate knowledge. Carnegie Mellon University recognizes the
importance of open intellectual communication within a research group,
within the university, and within the larger community outside. Ideally,

all units of the university would disseminate the results of research as
quickly and as widely as possible. Some members or units of the university,
however, desire to do research that may be difficult or impossible without
restrictions or without access to classified or proprietary materials.

There exists, therefore, a tension between the university’s goal of
disseminating knowledge freely and the desire on the part of some of
its members to conduct restricted research on important problems. The
university intends to guarantee the academic freedom of all faculty
members to do research in their own manner on topics of their own
choosing, provided that such research is consistent with the overall
purposes of the university.

This policy seeks to resolve the tension between the desire to participate in
restricted research and the desire to maintain the open atmosphere of the
university by confining restricted research to semi-autonomous units, which
are not associated with any academic departments. It thereby establishes
the principle that restricted research is inappropriate at Carnegie Mellon
University except in the semi-autonomous units.

This policy does not attempt to anticipate all possible concerns about
restricted research. In some cases, decisions will need to be made about

particular research projects to which the application of particular policy
guidelines are not clear. In choosing to accept or decline such projects,
the university will weigh the potential of a project for generating and
disseminating new knowledge for the benefit of society, against the
project’s potential for adversely affecting the climate for research conducted
in a free and open environment. While this policy sets no explicit limits on
the extent of classified research permitted in the semi-autonomous units,
it is not the intent of the policy to encourage any unit of the university to
engage in classified research as a primary ongoing activity. Indeed, it is
expected that classified projects will never represent more than a small
fraction of the total research effort in any unit.

Definitions

Research: all projects and investigations involving the creation of new
knowledge of a theoretical or practical nature. The term “research” as
used here encompasses both “research” and “development” as they are
commonly defined.

Classified research: research, the free dissemination of the results of which
is deemed to jeopardize national security. The federal government controls
access to the environment in which such research is performed, restricts
discussions about the work in progress to individuals with clearance and a
“need to know,” and limits publication of research, results or access to data
needed to verify results, for a specified period of time.

Proprietary research: research that results in intellectual property that is
owned by entities other than Carnegie Mellon University. Such entities may
wish to market products derived from inventions or ideas that are developed
at the university. They might, therefore, desire to fund projects which restrict
access to data and to discussions about work in progress to individuals with
a “need to know,” and to seek, for a specified period of time, a delay in
publication of research results or data needed to verify results. Such entities
may also provide access to proprietary material, which researchers must
agree not to include in publications.

Publication: oral or written dissemination.

Restricted research: includes all classified research, and any proprietary or
other research that requires more than a six month delay in publication of
the research results.

Semi-autonomous units: units of the university specifically so designated
by the president, after consultation with the URC and the Faculty Senate,
currently the Mellon Institute and the Software Engineering Institute.

Non-autonomous units: all university entities other than semi-autonomous
units.

Restricted Research in Non-Autonomous Units

It is the policy of Carnegie Mellon that restricted research is inappropriate
and, therefore, not permitted within its non-autonomous units.

It is also the policy of Carnegie Mellon not to permit involvement of students
in projects which carry restrictions that may impede their progress toward a
degree. Therefore, students should not be involved in contracts that require
the delay of a student’s publication of research results when such results
are intended for use in obtaining academic credit, except that a sponsor
may require a delay of thirty days for review of publications for removal of
proprietary information that was provided by the sponsor for the conduct of
the research.

Proprietary research is allowed within non-autonomous units provided it is
subject to limitations (excluding students’ publications as noted above) no
more stringent than the following:

* A sponsor may request a delay of up to six months in publication so that
steps may be taken to secure intellectual property rights to inventions or
ideas developed under the contract.

« A sponsor may require a delay of thirty days for review of publications for
removal of proprietary information which was provided for the conduct of
the research.



Considerations for faculty/researchers:

The university recognizes that problems arise in both restricted research
and research that is not itself restricted but that involves access to classified
or propriety information or materials (hereinafter, restricted materials).
Researchers may also have access to restricted materials when serving

as consultants. Access to restricted materials gives rise to concerns about
limitations on researchers’ freedom to communicate. In such instances,
researchers must exercise consider-able judgment to conduct their research
in an open environment while protecting the restricted materials to which
they have access. Researchers must also be aware that the university

will judge their performance as researchers through their publications or
through other scholarly products that arise from their research. Research
that is restricted in dissemination, or not available for public review, cannot
be considered in promotion or reappointment decisions or in evaluations of
academic performance of any kind.

Considerations for faculty/researchers:

There are important concerns about the involvement of students in
restricted research. It is necessary for students to publish their work in order
to obtain degrees, course credit and professional recognition. Students

rely to a large degree on their faculty advisor’s judgment for guidance and
advice. Research that is restricted in dissemination, or not available for
public review, cannot be used for academic credit. Thus, before working

on such research, a student must be notified in writing that work on this
research may not be used for academic credit.

Restricted Research in Semi-Autonomous Units

The semi-autonomous units associated with Carnegie Mellon may conduct
restricted research.

Faculty members may conduct restricted research in or in cooperation with
semi-autonomous units only on a consulting basis or by means of a formal,
internal leave of absence from their non-autonomous units.

Work that is restricted in any way may not be used for academic evaluations
until it is released for publication, and then only with respect to future
academic actions.

Students may occasionally be employed by the semi-autonomous units,
provided that such employment does not interfere substantially with
progress toward a degree. However, they must be made aware that

work that is restricted cannot be used for academic credit. Work that

was restricted and is later released for dissemination and review can be
applied toward future academic credit. Students should be discouraged
from working on restricted research in which dissemination may be delayed
indefinitely.

Guidelines for all Units

Work by students on restricted research projects shall not be made a
condition for admission or financial aid.

The principal investigator is responsible for informing all members of a
project (faculty, staff and students) of any restrictions imposed on the
dissemination of information related to the research. This must be done
prior to the start of the project or prior to an individual joining an existing
project.

Restrictions on access to university facilities due to the conduct of restricted
research must be kept to a minimum. Access to and movement through the
facilities in which restricted research is conducted must be consistent with
standard university procedures.

The Provost’s Office is responsible for obtaining signed documents from

principal investigators on restricted research projects attesting that they
are aware of all restrictions imposed on the research and that they have
informed all participants of these restrictions.

The Office of Sponsored Research shall review all proposals and contracts
prior to approval for conformity with these guidelines. Any that do not meet
these guidelines will be referred to the University Research Council (URC) for
review and recommendation of appropriate action to the provost.
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To maintain a balance with the university’s goals of broad dissemination

of knowledge, the URC will conduct an annual review of all restricted
research being conducted at the university. This review will be made based
on a listing of all contracts that involve restricted research. This listing
shall include the title and sponsor(s) of the research, name(s) of principal
investigator(s), and the amount of funding of each contract.

The university community will be informed annually, through the URC'’s
written report to the Faculty Senate and Student Senate, of the nature and
overall impact of restricted research at Carnegie Mellon.

Existing sponsored research projects shall be allowed to continue under the
terms of their present contract. However, renewal contracts must conform
with this policy.

Student Activities Fee

By action of the Board of Trustees, a required Student Activities Fee in
addition to tuition is charged to all under-graduate students and graduate
students who enroll for 19 units or more. Student Government is responsible
for administering the fee and for using it only for the support of projects
under the following guidelines:

1. Activities and facilities which can be described as meeting the
reasonably predictable social, cultural, recreational, or welfare needs
of college students.

2. Publications which can reasonably be presumed to serve the needs
of the student community for communication, expressions of opinion,
and the conduct of their business.

3. Such enterprises of an entrepreneurial nature undertaken by
the student body as can reasonably be expected to serve as an
instrument for meeting the needs described above.

All functions and services provided by the fees described above must be in

accordance with Carnegie Mellon’s policy of non-discrimination. In addition,
no use of such fees may be intended to violate or circumvent the policies of
the university or the laws of the land.

Final responsibility for establishing the amount of any required fee rests with
the Board of Trustees, which will consider changes only upon requests of the
Student Government and the officers of the university.

Note: Historically, the Student Government has dedicated a specific portion
of graduate students’ activities fees to the Graduate Student Assembly to be
used at their discretion.

Policy on Temporary Emergency Closing of the University
Policy Statement

Carnegie Mellon University has an important commitment to students,
parents, sponsors, benefactors and the community. Accordingly, the
university will make every attempt to operate normally during severe
weather or other emergencies. This includes holding classes, conducting
research programs, and operating facilities and services. The university
will attempt to operate normally unless such operation represents a clear
danger to students, staff or faculty.

There may be occasions when the university community is served best

by suspending normal operations. In that event, only the president (or

the president’s designated representative) has the authority to close the
university and to specify those persons or group of persons who are free to
leave or refrain from coming to campus. Staff members who provide primary
services, including certain members of Physical Plant, Dining Services and
Security, may be asked to work.

Standard Operations

Unless the president announces that the university is closed, everyone

is expected to be at work as usual. When the university is in session,
faculty members are expected to meet their scheduled classes and other
obligations. If a faculty member is unable to meet a scheduled class, he or
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she should notify the department office and arrange either for a qualified
substitute or for a future make-up session.

If the university is open but a staff member is unable to come to work
because of severe weather or other emergency, he or she should notify the
supervisor as soon as possible. Staff members will be expected to make

up lost time or use Paid Time Off (PTO), consistent with regular operating
protocols.

Announcement of Closing

As soon as the president or his/her designee determines that the university
must be closed, University Relations will alert local radio and television
stations. Also, announcements of closings will be posted on the Carnegie
Mellon electronic bboard official.cmu-news.

Contact

Questions concerning this policy or its intent should be directed to the Office
of the President, (412) 268-2200.

Student Leave Policy

www.cmu.edu/policies/documents/StLeave.html

Students must sometimes interrupt their studies for a variety of reasons
(financial, academic or personal). Students choosing to take a leave of
absence should first contact their department advisor to discuss their plans
while on leave and to work out any conditions that may be necessary for a
smooth return to Carnegie Mellon.

A student may leave Carnegie Mellon by either withdrawing from the
university (leaving the university with no intention of returning) or by taking
a leave of absence (leaving the university temporarily, with the firm and
stated intention of returning).

A Leave of Absence Form must be completed by all students requesting

a leave. A Withdrawal Form must be filled out by all students who are
withdrawing. Notifying instructors and no longer attending classes does not
complete the process. Forms are available in the academic departments,
deans’ offices and on The HUB website. Not completing the form results in
tuition being charged to the midpoint of the semester or the last date the
student attended an academically-related activity such as an exam, tutorial
or study group, or the last day a student turned in a class assignment.

Students are required to fill out all information on the form, including all
comment sections relating to reasons for their leave. After completing

the form, students must take it to their home department and dean’s

office for appropriate signatures. The process of taking a leave will not be
complete until all necessary signatures are on the leave form. Under certain
circumstances, students may also need the Dean of Student Affairs to sign
the appropriate form. Nonresident alien students must consult the Office of
International Education for information on possible visa implications prior to
going on leave.

Students on leave are not permitted to live in university housing or attend
classes or maintain employment as students at Carnegie Mellon while their
leave is in effect.

Doctoral candidates under ABD status (All But Dissertation) who wish to take
a leave of absence should refer to the ABD and In Absentia policy.

Leaves during the academic semester will take effect as of the date signed
by the student’s dean. After the Leave of Absence or Withdrawal Form is
received by Enrollment Services, it will be reviewed for appropriate tuition
refunds (see Enrollment Services: Tuition and Fees Adjustment Policy) and
grade implications. The recording of student courses and grades for taking
a leave in a semester follows the deadlines for semester or mini courses, as
follows:

« All courses or grades are removed, on or before the university deadline
to drop classes with W (withdrawal) grades.

« W (withdrawal) grades will be assigned to all classes (for undergraduate
students, and to graduate students only in Tepper School of Business
or the Mellon College of Science.), after the university deadline to drop
classes but before the last day of classes:

* Permanent grades assigned by the instructor will be recorded, after the
last day of classes.

Contact

Questions concerning this policy or its intent should be directed to: The HUB,
(412) 268-8186.

Student Return Policy

www.cmu.edu/policies/documents/StLeave.html

Policy Statement

Students on leave wishing to return to Carnegie Mellon to resume their
degree studies may do so under several conditions. In order to be
considered for return from leave, a student must first obtain a Return from

a Leave of Absence form from The HUB or their academic department. This
application requires information from the student regarding the intended
semester of return, current address information and information about their
leave. This application must be submitted to their home department at least
one month prior to the beginning of the semester.

Undergraduates may return within their same academic department within
two years. After two years, students returning in the same academic
department are subject to space constraints and academic performance
review. Graduate students must negotiate their return with their home
department and must follow their department policy.

The Return from Leave of Absence form requires approval of the student’s
academic department and Dean. If a student’s department chooses to deny
the student’s Return from Leave of Absence form, the student may appeal to
their Dean. Any constraints governing the student’s eligibility to return will
be specified directly on the application by the academic department and/or
Dean'’s office or the Office of Student Affairs.

Students who have taken courses elsewhere must submit an official
transcript and course descriptions with their Return from Leave of Absence
form. Transfer credit approval is determined by the academic department
based on course level, performance and appropriateness to the student’s
curriculum requirements. Credit transfer is subject to college-specific policy.
Failure to submit the necessary documents at the time of return will result in
denial of transfer credit.

The process of returning is not completed until all necessary signa-tures
on the Return form are obtained by the student and until all outstanding

bills are paid. Enroliment Services will then notify the appropriate university
offices of the student’s return.

Contact

Questions concerning this policy or its intent should be directed to: The HUB,
(412) 268-8186.

Tuition Adjustment Policy

www.cmu.edu/policies/documents/TuitionRefund.htmi

Application

This policy applies to withdrawals and leaves of absence by all students
(graduate, undergraduate, non-degree) for all semesters (Fall, Spring,
Summer 1, Summer 2, Summer All).



Official Date of Withdrawal/Leave of Absence

For students who notify the university of their intent to withdraw or take a
leave of absence, the official date of withdrawal or leave of absence is the
earliest of:

* the date the student began the withdrawal or leave of absence process;
* the date the student notified his or her home department;
* the date the student notified the associate dean of his or her college; or

* the date the student notified the dean of students.

For students who do not notify the university of their intent to withdraw or
take a leave of absence, the official date of withdrawal or leave of absence
is:

* the midpoint of the semester;

* the last date the student attended an academically-related activity such
as an exam, tutorial or study group, or the last day a student turned in a
class assignment.

Tuition Adjustment

Students who withdraw or take a leave of absence before completing
60% of the semester will be charged tuition based on the number of

days completed within the semester. This includes calendar days, class
and non-class days, from the first day of classes to the last day of final
exams. Breaks which last five days or longer, including the preceding and
subsequent weekends, are not counted. Thanksgiving and Spring Break
are not counted. There is no tuition adjustment after 60% of the semester
is completed. No tutition is charged to a student who is administratively
withdrawn. See The HUB website for the complete tuition assessment
schedule for the current semester.

Housing, Dining Plan & Fee Adjustments

Housing charges are adjusted daily, beginning on check-in day and ending
on the last day of final exams for the semester. Holiday breaks are included.
The Winter Break period is not included.

Dining plan charges are adjusted per the bi-weekly period. DineXtra and
PlaidCa$h are assessed based upon actual use.

There is no adjustment of the Port Authority Fee, the Technology Fee or
Student Activity fee.

Financial Aid Adjustment

Federal and institutional financial aid is adjusted on the same basis as
tuition. A student earns 100% of his or her federal or institutional financial
aid when 60% of the semester is completed.

State grants and non-federal outside scholarships are adjusted based upon
the withdrawal policy of the agency awarding the funds.

Contact

Questions concerning this policy or its intent should be directed to: The HUB,
(412) 268-8186.

Student Accounts Receivable Collection Policy and
Procedures

Policy Statement
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A student is responsible for the payment of charges incurred at the
university by the stated payment deadline. The purpose of this policy
statement is to detail the specific process and action steps to be used to
resolve any outstanding student account balance.

Procedural Overview

Enrollment Services will take progressive action to resolve any student
account balance greater than $500. These actions include: communication,
first with the student and second with the parent/s, regarding the account
status, academic and administrative consequences of nonpayment, and
the provision of information and realistic payment options to resolve the
delinquent balance; communication with appropriate university service
administrators and the associate dean of the student’s college concerning
the same issues communicated to the student and parent/s.

In situations where the university attempts to resolve the outstanding
balance but the student has not made or met satisfactory arrangements for
payment, the university will take one or both of the following two actions:
(1) financial suspension and/or (2) wage garnishment.

In the case of a financial suspension, the student will be restricted from
registering for and enrolling in university courses and programs, and s/

he will be prohibited from using university academic and administrative
services. These services include, but are not limited to, computing facilities,
library services, housing, dining, career center services, degree verification
and the release of (official) academic transcripts.

If a student is employed by Carnegie Mellon, the university may garnish the
student’s wages to recover the amount due to the university. The cashier
will notify the student prior to any action, and the amount to be garnished
will be tailored to individual circumstances.

Procedures
Currently Enrolled Student/New Balance Due

Enrollment Services will notify, in writing, any enrolled student who has an
account balance greater than $500 for 20 days beyond the stated payment
due date. The letter will state that s/he risks administrative action by the
university, including possible financial suspension, if the student does not
resolve the outstanding balance.

Graduating student with any balance due

During the spring semester, Enroliment Services will notify, in writing,

any graduating student with an account balance. The letter will clearly
address the outstanding balance and consequences of nonpayment. It

will be mailed with the student’s follow-up spring semester statement/s of
student account. Any graduating student who does not clear his/her account
balance prior to commencement will not receive a diploma. In addition, the
student will be prohibited from using university academic and administrative
services. These services include, but are not limited to, computing facilities,
library services, housing, dining, career center services, degree verification
and the release of (official) academic transcripts.

Currently Enrolled Students/Carry-over Balance Due

A student who received account balance action letters from Enrollment
Services during the previous semester, and who has an account balance
greater than $500 following the current semester deadline for enroliment,
will be subject to the following procedures.

Enrollment Services will send notification of continued nonpayment after the
15th day of classes (third week) to the student and parent/s, the university
service administrators and the associate dean of the student’s college. This
action will be documented in the student’s administrative records.

Enrollment Services will work with the student and parent/s to resolve the
financial issue. Payment arrangements will follow standard practices related
to collections, to include a promissory note with a specified repayment
schedule within the current semester. Requests for exceptions to standard
collection practices, such as extending the payment schedule beyond

the current semester, must be made in writing to the vice president

for enrollment. All requests will be reviewed by the Student Accounts
Receivable Committee, composed of the vice president for enroliment,

vice president for business, the dean of student affairs and the directors of
Enrollment Services. Input from the associate dean of the student’s college
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will be requested and considered. When a payment agreement is reached,
Enroliment Services will mail a letter to the student and parent/s detailing
the conditions of the agreement and the risk of financial suspension

if the agreement is not fulfilled. This correspondence will be copied to
representatives of the Student Accounts Receivable Committee and to the
associate dean of the student’s college.

If a financial agreement is not reached, the student will be financially
suspended. The student will be prohibited from using university academic
and administrative services. These services include, but are not limited to,
computing facilities, library services, housing, dining, career center services,
degree verification and the release of (official) academic transcripts for the
upcoming semester.

If the student is an employee of the university, the university may garnish
the student’s wages to recover the amount due to the university. Enroliment
Services will notify the student prior to any action, and the amount
garnished will be tailored to individual circumstances.

Prior to the registration period for the upcoming semester, Enroliment
Services will send correspondence to any student who has a carry-

over balance and who has not developed or maintained a satisfactory
repayment plan. This correspondence will advise the student and parent/

s that the student will be ineligible to register for the upcoming semester
until s/he pays the balance in full. This correspondence will be copied to
representatives of the Student Accounts Receivable Committee, university
service administrators and the associate dean of the student’s college.
Additionally, the student will be prohibited from using university academic
and administrative services. These services include, but are not limited to,
computing facilities, library services, housing, dining, career center services,
degree verification and the release of (official) academic transcripts for the
upcoming semester.

If the student has an overdue balance at the completion of the current

term (a carry-over balance greater than or equal to $500 for 2 consecutive
terms), Enroliment Services will send a letter to the student and parent/s to
advise them that the student has been “financially suspended” and that s/
he will not be permitted to return to the university until the account balance
is paid in full. This correspondence will be copied to representatives of the
Student Accounts Receivable Committee, university service administrators
and to the associate dean of the student’s college.

If at any point in the process the student’s account balance is paid in full,
Enroliment Services will update the student’s enroliment status and release
the hold on his/her academic and financial records. The student will then be
able to register for courses and use university academic and administrative
services. Enrollment Services will also notify the appropriate university
academic and administrative staff members.

Delinquent Account/Financially Suspended

A student who has been financially suspended and who retains an account
balance will be subject to the following procedures.

Enroliment Services will send a series of financial status letters to the
student indicating the consequences of nonpayment or continued account
delinquency. Enrollment Services will mail the first letter when the student
is classified as having a delinquent balance, with follow-up letters at distinct
intervals from the point in time Enrollment Services determines that the
student’s account is in a delinquent status. Enrollment Services will also use
telephone conferences with the student and parent/s.

Enrollment Services will note any response to the financial status letter or
telephone communication with the student and parent/s in the student’s
financial records, along with any arrangements for payment. Enroliment
Services will update the student’s account balance to reflect any payment
and will assign an appropriate follow-up review date to ensure that the
student continues to take action to resolve the financial delinquency.

If at any point in time Enroliment Services determines that internal
collection efforts have been unsuccessful, Enroliment Services will refer the
student’s account to an outside collection agency. Enroliment Services will
notify the student and parent/s before any referral to a collection agency.

If the student’s account balance is paid in full at any point in the process,
Enrollment Services will update the student’s account status and release
the hold on his/her academic and financial records. The student will be

able to register for courses and use university academic and administrative
services. Enrollment Services will notify the appropriate university academic
and administrative staff members.

Contact

Questions concerning this policy or its intent should be directed to: The HUB,
(412) 268-8186.

Financial Aid Policy Statement
University Academic Scholarship Renewals

Carnegie Mellon University awards academic scholarships as part of the
freshman financial aid process. Each of these scholarships is renewable

for four academic years of study (five for architecture) based upon the
maintenance of a specific cumulative quality point average. The academic
scholarship renewal criteria are included in the scholarship notification letter
which is mailed to the student prior to the May 1 matriculation deadline.

Each scholarship recipient’s cumulative quality point average is reviewed
at the end of each academic year. If the student achieves the scholarship
renewal criteria, then the scholarship is automatically renewed for the next
academic year.

If the student does not meet the cumulative quality point average
requirement for renewal, then s/he is given the opportunity to appeal. A
merit scholarship appeal form and instructions are automatically sent to the
student at the end of each academic year.

The student’s completed appeal form is reviewed by members of the
Enrollment Services staff. Input from the Associate Dean of the student’s
college is also considered. The student is notified, in writing, of the decision.
The decision may be to renew the scholarship for the entire academic year,
renew the scholarship for one academic term, or to reject the appeal. If the
appeal is rejected, a written explanation is provided to the student.

Undergraduate Tuition Exchange Programs

Carnegie Mellon University assesses the standard tuition charge for the
undergraduate tuition exchange programs.

Since Carnegie Mellon assesses the tuition charge, the student can be
considered for all forms of institutional, state, and federal aid for which the
student may have eligibility with the exception of any student employment
program.

Undergraduate Study Abroad Programs

Carnegie Mellon University does not assess the tuition charge for any of the
Study Abroad Programs.

Since Carnegie Mellon does not assess the tuition charge, the student is not
considered for any institutional grants and scholarships. However, Carnegie
Mellon will consider any student participating in an approved Study Abroad

Program for all state and federal student aid programs for which the student
may have eligibility with the exception of any student employment program.

The U.S. Department of Education and Carnegie Mellon University define

an approved Study Abroad Program as one which is part of a contractual
agreement between Carnegie Mellon and the host institution. Additionally,
courses taken in the Study Abroad Program must be accepted for transfer to
Carnegie Mellon by the Dean of the student’s college.

Undergraduate Sponsored Study Abroad Programs

Carnegie Mellon assesses full tuition charges and all applicable fees
to students participating in an undergraduate sponsored study abroad
program.
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Undergraduate International Students

Documentation Eligibility (U.S. Citizenship or Eligible Noncitizen)

You must be a U.S. Citizen or permanent resident alien to receive federal
student aid. If you are a U.S. Citizen, but were not born in the United States,
valid documentation includes a copy of your passport or naturalization
certificate.

If you are a U.S. permanent resident alien or refugee, acceptable forms of
verification include a photocopy of both sides of your I-551 or |-551C card.

Undergraduate international students are ineligible to receive any federal or
state student financial aid. Additionally, Carnegie Mellon does not award any
institutional financial aid funds to undergraduate international students.

Statement of Assurance

Carnegie Mellon University does not discriminate in admission, employment,
or administration of its programs or activities on the basis of race, color,
national origin, sex, handicap or disability, age, sexual orientation, gender
identity, religion, creed, ancestry, belief, veteran status, or genetic
information. Furthermore, Carnegie Mellon University does not discriminate
and is required not to discriminate in violation of federal, state, or local laws
or executive orders.

Inquiries concerning the application of and compliance with this statement
should be directed to the vice president for campus affairs, Carnegie
Mellon University, 5000 Forbes Avenue, Pittsburgh, PA 15213, telephone
412-268-2056.

Obtain general information about Carnegie Mellon University by calling
412-268-2000.
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Undergraduate Academic Requlations

Courses and Registration

Availability of Required Courses

In order to insure that students do not have to compete for access to

their required courses, registration priority is given to students who are
registering for courses in their primary major. Although the University
encourages the exploration of other disciplines, access to courses outside
a student’s primary major (including those courses that fulfill requirements
for an additional major, minor, etc.) is on a space-available basis and is not
guaranteed.

Change in Schedule (Add/Drop)

Scheduling changes must be made within the period in the semester as
established in the Official University Calendar. A student cannot drop a

course by simply notifying the instructor(s) or by ceasing to attend class(es).

A student dropping all of his/her courses (with the intent of leaving the
university) must file an Application for Withdrawal or an Application for
Leave of Absence (see the “Student Leave Policy” for more information).

Undergraduate students at Carnegie Mellon may drop a course by following
the instructions for dropping a course in On-Line Registration (OLR) on

or before the appropriate deadline as published in the Official University
Calendar. This applies to all courses with the exception of half-semester
mini courses. When a course is dropped by these deadlines, the course is
removed and does not appear on the academic record.

After the Add/Drop deadlines or to drop below 36 units, students must see
their Associate Dean to facilitate schedule changes.

The Late Add Form is used for adding a course or switching sections after
the established add period and during the semester in which the course

is offered. Students can check Student Information On-Line to see if the
appropriate schedule changes have been made. Undergraduate students
who add a course or switch a section after the established add period are
required to obtain the permission of their home Dean’s Office or the Head
of their School. If adding a course would result in a schedule overload, the
permission of the student’s advisor is also required. Graduate students must
have the permission of their department.

« If adding a course would result in a schedule overload, the signature of
the student’s advisor is also required if requested by Associate Dean/
Department Head.

¢ Graduate students must have the permission of their department.

« International students who wish to drop below full-time must consult the
Office of International Education.

The deadline to add a mini course is the end of the first week of classes for
that course. The deadline to drop a mini course is one week after the mid-
point for that course.

Free Electives

A free elective is any Carnegie Mellon Course. However, a maximum of nine
units of physical education, military science (ROTC), and/or student-taught
(StuCo), courses may be used toward fulfilling graduation requirements.

Overloads

The University is committed to insuring that each degree candidate has
access to a normal course load before it permits other students to register
for a greater than normal number of units. A normal course load has been

established by each academic department. Students should check with their
academic advisor, department head, or dean’s office for the definition of a
normal course load. Individual colleges may have overload policies that are
more restrictive, therefore students should consult with their advisor when
considering an overload. Students may register for an overload up to 12
units with the approval of their academic advisor if they have demonstrated
their ability to successfully complete a normal course load. Successful
completion of a normal course load is defined as having earned at least

a 3.00 (3.50 for students in ECE) cumulative QPA through the preceding
semester or at least a 3.00 (3.50 for students in ECE) semester QPA in the
current semester (in which case all final grades must be recorded before the
student can register for the overloaded class). Overloads greater than 12
units or other exceptions must have the approval of the student’s Associate
Dean. Freshmen and transfer students are limited to a normal course load in
their first semester of attendance.

Conduct of Classes

Students are expected to attend all scheduled classes unless the

instructor explicitly informs the class that other ways of doing the work are
acceptable. The action to be taken in regard to tardiness, absence from
class or making up late work is the responsibility of the individual instructor;
the instructor should consult with the department head and the student’s
dean if major action, such as dropping the student from the course, is being
considered.

All classes will be held at their scheduled hour on days immediately before
and after all holidays and recesses. Both faculty and students are expected
to be present.

Members of athletic teams and other student organizations are permitted
to be absent from classes to participate in authorized contests and
presentations, either at home or out of town, provided the following
conditions are met:

« All work missed must be made up to the satisfaction of the instructor(s)
concerned;

No trip shall involve an absence of more than two days, excluding days
when classes are not scheduled;

« The total number of days of absence shall not exceed six per sport or per
organization annually;

« Each student will obtain an absence authorization signed by the director
or sponsor of the organization involved and by the Dean of Student
Affairs. The student will present this authorization to the instructor. This
is not an excuse for work missed.

Technology affords many students access to portable devices including
cell phones, PDAs, and laptops. It is expected that students will respect
the wishes of faculty with regard to the use of electronic devices within the
academic environment.

Students who, because of religious beliefs, cannot attend class may arrange
as individuals to be absent, provided the work missed is made up in a
manner satisfactory to the instructor(s) of the class(es) missed.

No student shall leave a scheduled exercise because of the absence of the
instructor until a reasonable time has passed. By tradition and as a matter
of courtesy a student should wait 10 minutes before leaving.

Course Attendance and Enroliment

A student is responsible for the payment of charges incurred at the
university by the stated payment deadline. The purpose of this policy
statement is to detail the specific process and action steps to be used to
resolve any outstanding student account balance.



Students will be held financially and academically accountable for course(s)
which they attend or for which they are enrolled. Enroliment in a course
which is not actively taken, or contrarily, the taking of a course for which
enrollment has not been completed, will result in the assignment of a grade
and responsibility for applicable tuition charges.

Students who fail to resolve their enroliment and balances will be prohibited
from using university academic and administrative services. The services
include, but are not limited to, computing facilities, library services, housing,
dining, career center services, degree verification and the release of
academic transcripts for the upcoming semester.

Undergraduate Course Meetings

Usually, no undergraduate classes, exams, academic, or artistic activities
(including extra help sessions, rehearsals, ROTC drill, make-up exams, etc.)
are scheduled on weekdays between 4:30 p.m. and 6:30 p.m. On occasion,
some courses may be scheduled during these hours by Enroliment Services
when they also are offered at other times: students may elect to take such
courses during the 4:30 to 6:30 p.m. period.

Grades

Grading Policies

Policy Statement

This policy offers details concerning university grading principles for
students taking courses, whether those students are undergraduates, non-
degree students or graduate students. This policy covers the specifics of
Assigning and Changing Grades (including Final and Mid-Semester grades,
In-completes and Conditional Failures), Grading Options (Audit and Pass/
Fail), Drop/Withdrawals, Course Repeats, and defines the undergraduate and
graduate Grading Standards.

Questions about grading for a specific course should be addressed to the
instructor of the course in question. Graduate students with questions about
Pass/Fail and Drop/Withdrawal should contact their individual programs.
Appeals for an exception to any grading policy may be made by the dean’s
office of the student’s home college.

1. Definitions

Certain terms are used in this document with specific meanings, as defined
in this section.

Student means any full-time or part-time degree-seeking undergraduate or
graduate student, or full-time or part-time non-degree student.

Non-degree student means a student who is not in a university degree
program.

Faculty means members of the university’s Faculty Organization as defined
in the Faculty Handbook, plus instructors and special faculty appointments
(even in the first year), and part-time faculty.

Instructor means a faculty member, teaching assistant, and /or lecturer who
is the instructor of record, as recorded in the Student Information System
(SIS).

2. Policy Provisions
Assigning Grades

Final grades are awarded to each student, in each course scheduled, at the
end of the semester, mini-semester or summer session. All students taking
a course at Carnegie Mellon must be assigned grades.

Enrollment Services will query instructors who do not assign a grade to a
student. Copies of the query regarding the lack of grade will be sent to the
student, to the dean and to the department head. If the instructor does not
assign a letter grade or an incomplete grade within one month of Enroliment
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Services query, the department head will be responsible for insuring that a
grade is assigned.

Changing a Grade

A student who believes that an assigned grade is incorrect, may request
that a final grade be changed. Final grades will be changed only in
exceptional circumstances and only with the approval of the instructor and,
for undergraduates, with the approval of the dean’s office of the college/
school offering the course; for graduate students, department approval

is required. The intention of this policy is to insure that, under normal
circumstances, all students in a class are treated equally and no student is
unduly advantaged.

Mid-Semester Grades

Mid-semester grades provide valuable feedback to students as they assess
their performance in courses. Furthermore, mid-semester grades and

the QPA’s they generate are used by Deans and advisors in identifying

and dealing in a timely way with students in academic trouble. Therefore
it is imperative that mid-semester grades accurately reflect student
performance and are turned in on time.

Mid-semester grades are not permanent and are kept only until final grades
are recorded. Because mid-semester grades are not permanent, changes of
mid-semester grades as a rule will not be accepted.

Incomplete Grades

Carnegie Mellon students are expected to complete a course during

the academic semester in which the course was taken. However, if the
instructor agrees, a grade of | (incomplete) may be given when a student,
for reasons beyond his or her control, has been unable to complete the
work of a course, but the work completed to date is of passing quality and
the grade of incomplete provides no undue advantage to that student over
other students.

In awarding an | grade, an instructor must specify the requirements for
completing the work and designate a default letter grade where no further
work is submitted. Students must complete the required course work no
later than the end of the following academic semester, or sooner if required
by prior agreement. The instructor must record the permanent grade by the
last day of the examination period of that following semester, or Enroliment
Services will administratively assign the default grade.

Conditional Failures

X grades are conditional failures. They are factored in the student grade
point average as a failure in the semester they are awarded and can be
replaced by nothing higher than a D. When awarding an X grade, the
instructor specifies to the student the requirements necessary to achieve
a grade of D. Requirements may be the completion of a prescribed course
with a performance of C or better or may be specified work related to

the course in which the student received the X. Students must complete
the required course work no later than the end of the following academic
semester, or sooner if required by prior agreement.

The instructor must record the permanent grade of D by the last day of the
examination period of that following semester, or Enroliment Services will
administratively assign the default grade of R.

Pass/Fail Grades

Undergraduate students may elect to take a free-elective course pass/fail
unless precluded by the course, the course’s department or the student’s
home department/college. Policies for graduate students vary and students
should be advised to check with their individual colleges/departments/
programs for details.

A student must submit a Pass/Fail Form to Enrollment Services indicating the
course they are electing as pass/fail before the end of the university’s drop
period. This decision is irreversible thereafter. No information regarding the
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student’s decision will be passed on to the instructor. Instructors will submit
letter grades, which will automatically be converted to pass/fail.

A through D work will receive credit for units passed and be recorded as P
on the student’s academic record; below D work will receive no credit and
will be recorded as N on the student’s academic record. No quality points
will be assigned to P or N units; P or N units will not be factored into the
student’s QPA.

In exceptional circumstances, departments may ask to designate a course
pass/fail or request that the course be evaluated only with letter grades.
The College Council must approve designating a course as pass/fail only
or as graded only. If such a decision will have an adverse effect on the
requirements of any other college, Academic Council must review the
decision. The decision to designate a course as graded or pass/fail must be
made before the add period for the course and is irreversible thereafter.

Audit Grades

Auditing is presence in the classroom without receiving academic credit, a
pass/fail or a letter grade. The extent of a student’s participation must be
arranged and approved by the course instructor. A student wishing to audit
a course is required to register for the course, complete the Course Audit
Approval Form, obtain permission of the course instructor and their advisor,
and return the form to The HUB prior to the last day to add a course.

Any student enrolled full-time (36 units) may audit a course without
additional charges. Part-time or non-degree students who choose to audit a
course will be assessed tuition at the regular per-unit tuition rate.

Drop/Withdrawal Grades

Students at Carnegie Mellon may drop a course by accessing on-line
registration on or before the drop deadline as published in the official
university calendar. This applies to all courses with the exception of mini-
semester courses. Policies for graduate students vary and students should
be advised to check with their individual colleges/ departments/programs
for details. The deadline to drop a mini-semester course is the last day of
the fourth week of the mini-semester course. When a course is dropped
by these deadlines, the course is removed and does not appear on the
academic record.

After the deadline to drop, students may withdraw from a course by
accessing on-line registration on or before the last class day, prior to the
beginning of final examinations. After the deadline to drop, a W (withdrawal)
grade is assigned and appears on the student’s academic record. W grades
do not apply to graduate students except in Tepper and MCS.

Undergraduates who are registered as full-time students as of the 10th day
of classes are expected to remain full-time for the duration of the semester.
Full-time is defined as registered for a minimum of 36 units. Permission

to drop below the 36-unit minimum can only be granted in extraordinary
circumstances by the student’s home Associate Dean. Undergraduates who
are registered as part-time are also subject to the above deadlines to drop
or withdraw from a course.

Course Repeats When a course is repeated, all grades will be recorded on
the official academic transcript and will be calculated in the student’s QPA.
This is the case regardless if the first grade for the course is a passing or
failing grade, including Pass/Fail.

Undergraduate students who wish to repeat a course already passed must
obtain approval from the student’s Dean or Department Head. When a

student takes a course s/he has already passed, only one set of units will
count towards graduation requirements.

3. University Grading Standards

The undergraduate student Grading Standard is as follows:

Grade Quality Points Definition
A 4.0 Excellent
B 3.0 Good
C 2.0 Satisfactory
D 1.0 Passing
R 0.0 Failure
X 0.0 Conditional Failure
P Non-Factorable Passing
N Non-Factorable Not Passing
0 Non-Factorable Audit
W Non-Factorable Withdrawal
| Non-Factorable Incomplete
AD Non-Factorable Credit granted for
work completed at

another institution or

examination credit

This grading standard is for all students classified as seeking an
undergraduate degree and special students taking undergraduate courses.

Any +/- grades received by undergraduate students when taking graduate-
level courses will automatically convert to the corresponding letter grade as
listed in the scale above.

The graduate student Grading Standard is as follows:

Grade Quality Points Definition

A+ 4.33 (Not applicable to CIT or

H&SS)

A 4.0

A- 3.67
B+ 3.33
B 3.00
B- 2.67
C+ 2.33
C 2.00
C- 1.67

D+ 1.33 (Not applicable to

Tepper School, Heinz

College, or H&SS)

D 1.00 (Not applicable to

Tepper School, Heinz

College, or H&SS)

R 0.0 Failure

X 0.0 Conditional Failure

S Non-Factorable Satisfactory

P Non-Factorable Passing

N Non-Factorable Not Passing

(o] Non-Factorable Audit

w Non-Factorable Withdrawl

| Non-Factorable Incomplete

AD Non-Factorable Credit granted for

work completed at

another institution or

examination credit

Grading standards are based upon a student’s home academic program
and is defined by their home college. The college’s standards determine

if certain grades are applicable and if undergraduate course are factored
into their mid-semester and final semester quality point averages (QPA).
Otherwise, the university policy is that only graduate courses (700 level and
higher, unless a department specifies 600 level as graduate) are factored
into the semester QPA.

Pass/Fail policies for graduate students vary and students should be advised
to check with their individual college/department/program for details.

Minimum passing grades in graduate courses are determined by the
department and college policy. Any course that a graduate student
completes will be graded using this scale.* This includes undergraduate
courses taken by graduate students, and non-degree students taking
graduate courses.



Contact

Questions concerning this policy or its intent should be directed to
Enrollment Services, 8-8186.

Units and Quality Points

Carnegie Mellon has adopted the method of stating in “units” the quantity
of work required of students. In each subject of study, the college catalog
tells how much time per week is expected of the average student for each
kind of work (e.g., recitations, laboratory, studio, study). For the average
student, one unit represents one work-hour of time per week throughout the
semester. The number of units in each subject is fixed by the faculty of the
college offering the subject. Three units are the equivalent of one traditional
semester credit hour.

A subject requiring 9 hours of the average student’s time per week for

a semester is known as a 9-unit subject. For example, Chemistry might
require 3 hours in the laboratory, 3 hours of lecture/recitation and 3 hours of
preparation, a total of 9 work hours. Mathematics might require 3 hours of
recitation plus 3 hours of preparation for each recitation, a total of 12 work
hours.

Final grades are given “Quality Point Values” as follows:

Grade Meaning Quality Point Value
A Excellent 4
B Good 3
C (satisfactory) 2
D Passing 1
R Failure 0

Units earned for a course multiplied by the Quality Point Value of the grade
given for that course equals the Quality Points for that course. For example,
a 9-unit course assigned a “C” grade is awarded 18 quality points (9 units
x 2 quality points = 18 quality points). Total Quality Points divided by Total
Units Factorable equals the Quality Point Average.

For example, a student’s record in one semester might be:

11 units in Mathematics
apn

11 units x 4 quality =
points

10 units in Physics “R”

10 units x 0 quality
points

9 units in Chemistry “B"
9 units x 3 quality
points

9 units in History “C”

9 units x 2 quality
points

9 units in English “D”
9 units x 1 quality point
Total Units = 48

Total Quality Points =
98

44 quality points

0 quality points

27 quality points

18 quality points

9 quality points

Quality Point Average
(98 divided by 48) =
2.04

“I" (incomplete), “P" (pass), and “W" (withdrawal) grades are not awarded
quality points and are not considered as “factorable” units when calculating
the QPA.

The same procedure is applied to all grades earned at the university to
establish the Cumulative Quality Point Average.
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Dean’s List

Undergraduate students who meet specific academic requirements are
added to their home college’s Dean’s List each semester. This is noted on
the student’s transcript for applicable semesters. Each college may have its
own requirements for Dean’s List qualification; these are described in the
individual college sections of the Catalog.

Note: Only undergraduate degree-seeking students may earn a place
on the Dean’s List. Non-degree and exchange program students are not
eligible.

Transfer Credit Evaluation and Assignment Policy

The Policy on Grades for Transfer Courses, originally dated January 13, 1993,
and approved by the Committee on Educational Programs and Student and
Faculty Affairs states:

“Carnegie Mellon University offers students the opportunity to take courses
for credit through a cross-registration program and through the receipt

of transfer credit from other accredited institutions. The Carnegie Mellon
University transcript will include information on such courses as follows:

Carnegie Mellon courses and courses taken through the university’s cross-
registration program will have grades recorded on the transcript and be
factored into the QPA. All other courses will be recorded on this transcript
indicating where the course was taken, but without grade. Such courses will
not be taken into account for academic actions, honors or QPA calculations.
(Note: Coursework taken when a student is on suspension is not acceptable
for transfer credit.)

Definitions

A Carnegie Mellon course is one conducted under Carnegie Mellon University
regulations regarding course content and grading and taught by faculty
under the supervision of a Carnegie Mellon academic unit. Courses taught
by Carnegie Mellon faculty on the Carnegie Mellon campus qualify. Courses
that are part of the regular offerings of other universities do not qualify,
unless faculty at the other universities receive appointments at Carnegie
Mellon and handle Carnegie Mellon students under Carnegie Mellon
academic regulations.

Courses offered for cross-registration are those taken under the PCHE
(Pittsburgh Council on Higher Education) agreement during the regular
academic year.”

Only official and final college or university transcripts will be accepted for
the awarding of transfer credit. Grade reports, letters and the like are not
acceptable. It is the responsibility of the Offices of Enrollment Services and
Admission to verify official transcripts. Official transcripts for the awarding
of transfer credit will reside in the student’s permanent university academic
folder in the Office of Enrollment Services.

It is the responsibility of each academic department to review and establish
transfer course credit for their degree-seeking students.

Transfer Credit Evaluation Procedure
External Transfer Students

External applicants applying for transfer to Carnegie Mellon will arrange for
submission of:

« official transcripts to the Office of Undergraduate Admission as part of
the admission process.

« official, final transcripts to the Office of Undergraduate Admission once
they are admitted and prior to their beginning coursework at Carnegie
Mellon.

As part of the admission process, Admission will verify the official final
transcripts, and then send them to the appropriate academic unit
responsible for college/department acceptance decisions. Each unit will be
responsible for student’s review of transfer credit and the establishment of
transfer course credit for each individual student.
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Current Students

Current Carnegie Mellon students taking courses at other accredited
institutions (colleges and universities), during either summer semesters or
as part of exchange programs or other departmentally approved programs,
or while on leave from Carnegie Mellon, must arrange for the submission of
official final transcripts to the Office of Enroliment Services.

Upon receipt, Enrollment Services will verify these official transcripts and
send a copy of the transcript to the appropriate academic unit responsible
for that student’s college/department transfer credit decisions. The

official transcript will reside in the student’s university academic folder in
Enroliment Services. Each unit will be responsible for its students’ transfer
credit review and the establishment of transfer course credit for each
individual student. Should a unit receive the official transcript, it must be
sent immediately to Enrollment Services.

Standard Course Equivalents for Advanced Placement/
International Baccalaureate Units Policy

The university has standard units assigned to Advanced Placement (AP)
and International Baccalaureate (IB) credits for all majors. Standard course
equivalencies for each exam will be determined by “expert departments” in
each college for each acceptable AP/IB score.

Under this procedure, students’ AP or IB credit for a particular course

will only go toward their degree requirements if allowed by the home
department or college policies. Should a student decide to transfer to
another major and/or academic unit within the university, AP/IB credits
applicability to new degree requirements will depend upon the requirements
of the new home department (or college). Students may only be granted
credit for the Higher Level IB exams. This policy assumes no significant AP
and/or IB exam changes. In the event of significant exam changes, students
will be notified of any resulting policy changes no later than July 30 prior to
their enroliment to take effect the fall of that year.

Rank in Class

Undergraduates at Carnegie Mellon pursue degrees in one or more of

our ten schools or colleges. They may choose to pursue coursework,
majors and minors within and between schools/colleges. In an institution
where students’ educational experiences are so varied, class rank is not a
meaningful way to measure achievement.

Carnegie Mellon and Enrollment Services does not report nor record
students’ rank in class, rank in college and rank in department. For those
graduate school and/or employment requests that request a students’ rank,
they will be completed with the statement “Carnegie Mellon does not report
rank in class.”

Official Transcripts and Verifications

Transcripts

The student’s official transcript is to be considered the official record

for all degree(s), major(s), minor(s), and honors. The official Carnegie
Mellon transcript includes both the undergraduate and graduate record.

All transcripts come in individually sealed envelopes, unless otherwise
specified. Transcript requests are not processed if the student has an
outstanding obligation, financial or otherwise. We cannot accept phone or e-
mail requests. We will not fax a transcript under any circumstances.

Visit The HUB website, www.cmu.edu/hub, for complete information,
including information on ordering official transcripts.

Verifications

Enrollment verifications are available only for currently enrolled Carnegie
Mellon students and Carnegie Mellon Alumni.

An enrollment verification officially confirms information about you.
Please note that we cannot fax your QPA or verifications that contain
anything besides the following:

* Name

 Local address

¢ Local phone number
¢ E-mail address

e Class

« College

¢ Department

Dates of attendance

Date(s) of graduation

* Degree(s) awarded

The most common reasons for requesting a verification are:

¢ Student loan agencies and insurance companies wanting to know if a
student is enrolled.

« Scholarship committees wanting to know if a student maintained a
certain QPA.

* Potential employers wanting to know if a student graduated with a
certain degree.

On-Line Verification Ordering

Currently enrolled Carnegie Mellon students may order enroliment
verifications via Student Information On-Line (https://s3.as.cmu.edu/sio/
index.html).

For additional information, visit The HUB website (http://www.cmu.edu/hub).

Full-Time Status

Undergraduates who are registered as full-time students as of the 10th day
of classes are expected to remain full-time for the duration of the semester.
Full-time is defined by a minimum of 36 units. Permission to drop below
the 36 unit minimum must be granted by the student’s Associate Dean.
Undergraduates who are registered as part-time are also subject to the
above deadlines to drop or withdraw from a course.

Students carrying a full-time course load as of the 10th regularly scheduled
class day are not ordinarily permitted to drop below 36 units after that time.
Exceptions must be authorized by the student’s Associate Dean.

Status, Class Standing

Students should refer to the sections of the catalog pertaining to their
college and/or department to determine the number of units required each
academic year by their specific curriculum. Students must achieve passing
grades in order to earn units; students do not earn units for incomplete or
failed courses.

A freshman student becomes a sophomore after earning passing grades in
three-fourths of the units required by his/her freshman curriculum.



A sophomore student becomes a junior after earning the number of units
required by his/her curriculum for the freshman year plus three-fourths of
the number of units for the sophomore year.

A junior student becomes a senior after earning the number of units
required by his/her curriculum for the freshman and sophomore years plus
three-fourths of the number of units for the junior year.

Classification of students is made only at the time of their first registration
in any academic year and remains unchanged throughout the rest of that
academic year.

Course Description Requests (for prior years)

Please note that University Archives does not have access to transcript and
verification information. They maintain only the course description archives.
If you call or e-mail this office, your request will not be processed. Please
contact:

Archives/Art Inventory Specialist
Carnegie Mellon University Libraries
4909 Frew St.

Pittsburgh, PA 15213
(412)268-5021 (phone)
(412)268-7148 (fax)

Graduation & Diplomas

Degree Requirements

Students are responsible for checking to ensure that the degree
requirements (as listed in the appropriate catalog at the time of their
matriculation) have been met. They may also refer to the university’s on-
line academic audit website: https://enr-apps.as.cmu.edu/audit/audit. If the
degree requirements have been modified by College Council action, the
student is responsible for checking to ensure that the modified requirements
have been met.

In order to graduate, students must complete all residence requirements
and all course requirements in their approved curriculum and be
recommended for degrees by the faculty of the appropriate college. Such
recommendation shall be based upon the good standing of the student in
academic and disciplinary matters.

No student may receive a diploma until all financial obligations to the
university have been met.

Residency Requirement

A candidate for the bachelor’s degree must complete at the university

a minimum of four semesters of full-time study, or the equivalent of
part-time study, comprising at least 180 units of coursework. Note that
these are minimum residency requirements applicable to all university
undergraduates. Some of the university’s colleges and departments have
developed more restrictive requirements in this area. Students should
consult that section of the catalog in which their college or department’s
academic regulations are presented for the residency requirements
applicable to them. Deviation from these policies requires action by the
Dean of the student’s home college.

Implications of Residency Requirements for transfer students seeking
second undergraduate degree: Students who received degrees from other
universities could have up to 2 years of credits earned elsewhere applied

to their Carnegie Mellon degree requirements and would need to meet
Carnegie Mellon’s Residency Requirement and complete at the university a
minimum of four semesters of full-time study, or the equivalent of part-time
study, comprising at least 180 units of coursework. Deviation from these
policies will require action by the Dean of the student’s home college.

Diplomas

A Carnegie Mellon diploma is a student’s certificate of accomplishment. The
diploma is printed with the name the student approved within Graduation
On-Line, along with the student’s primary degree (i.e., Bachelor of Arts
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in Creative Writing). Minors are not listed on a diploma, although they do
appear on an official transcript.

Diplomas are distributed to graduates during or immediately following the
commencement ceremony. Certain circumstances will result in students
receiving their diplomas at a later date, and such students will be informed
of this well before the ceremony. If a student is unable to attend the
ceremony, diplomas will be available for pick-up or mail-out in the weeks
following commencement. Diplomas are not available prior to the stated
date of graduation.

The diploma is 14x17 inches and is marked with a multi-colored and gold
seal.

Graduation with University Honors

In recognition of exemplary academic achievement as undergraduates,
some candidates for undergraduate degrees will be named to the University
Honors List. Each of the undergraduate colleges will select students for
honors on the basis of a cumulative grade point average (typically when
cumulative QPA is greater than 3.5) and/or recommendation of the faculty.

Standard Degree Terminology

Carnegie Mellon University offers a wide variety of programs; the
opportunities vary greatly between and among the colleges. For the
purposes of clarification, this section defines:

 standard degree terminology;
* changes to the existing degree declaration process;

* the existing procedure for creating new degrees, majors and minors.

Degree

Examples: B.S. (Bachelor of Science); M.F.A. (Master of Fine Arts); Ph.D.
(Doctor of Philosophy)

Major

Field studied in greatest depth by fulfilling a department-determined set of
course requirements. The primary major is the field in which the degree is
granted.

Example: Creative Writing; Physics; Marketing

Students may pursue an additional major(s) in a single degree program.

Minor

Field(s) studied for educational enrichment by fulfilling a department-
determined set of course requirements. Graduate students may not pursue
Minors. Minors are not listed on the diploma but appear, instead, on the
student’s transcript. The type of degree sought is determined by the major
(that of the home department), not the minor(s). Examples: Film Studies;
History of Ideas

Option

(Now referred to variously as track, option, etc.)

A specific area of study associated with the major or additional major(s),
which transforms the title of the major or additional major.

Examples: Civil Engineering (Biomedical Engineering Option) Physics
(Computer Science Option)

Concentration

(Now referred to variously as track, option, etc.)
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A specific area of study generally associated with a major or an additional
major, which appears only on the transcript.

Home College

The college into which the student was originally admitted or into which the
student formally transferred.

Home Department

The department into which the student was originally admitted or the
department offering the major which the student has declared.

Concurrent College/Department

College/department other than the home college/department, granting the
second of multiple degrees, or offering the additional major(s) of double or
triple major, or minor.

Single Degree/Major

One diploma, stating the degree and the major field of study. Currently, the
Statute of Limitations on earning an undergraduate degree is eight years.
Examples: B.A. in Psychology; M.S. in Industrial Administration
Requirements: Fulfillment of all requirements of the home college.
Declaration: At least by registration time (early November), first semester
junior year.

Certification: Home college, home department

Major-Declaration Process

For undergraduates, depending on the student’s college, the major

is usually declared at the end of the freshman or sophomore year.
Departments enter the appropriate majors into the Student Information
System upon declaration.

For graduates, the major is usually indicative of the department and is
supplied by the department via SIS.

Joint Degree

Degree program offered between two or more colleges/departments or
offered in conjunction with an outside University.

Examples: M.S. in Colloids, Polymers, and Surfaces (Chemistry and Chemical
Engineering); B.H.A from College of Fine Arts and Humanities and Social
Sciences.

Multiple Degrees

More than one degree granted by the university (whether simultaneous or
sequential). One diploma for each degree. When awarded simultaneously,
two degrees are referred to as dual degrees, three degrees as triple
degrees. Multiple graduate degrees may be given in conjunction with (an)
outside University(ies).

Examples of how such degrees appear on the respective diplomas:

« Bachelor of Fine Arts in the field of Art; Bachelor of Science in the field of
History

* Bachelor of Science in the field of Physics; Bachelor of Science in the field
of Computer Science

Requirements: Multiple bachelor’'s degrees

Declaration: Undergraduates: at least by registration time (early November),
semester junior year

To receive multiple bachelor’s degrees the student must:

« satisfy all requirements for each degree.

* complete a number of units determined as follows: the aggregate
number of units must exceed by at least 90 the required number of
units for at least one of the degrees. (For example: if one of two degrees
requires 365 units and the other requires 380 units, a total of at least 455
units is required to obtain both degrees.)

« comply, for each degree, with the statute of limitations regarding the
time at which units are earned.

« while working towards more than one degree simultaneously, designate
one of the departments (and if necessary colleges) as the home college/
department.

Additional Major

One degree, stating the major in the home department first and the
additional major second. The type of degree given (B.A., B.S.) is determined
by the major of the home department.

For example, a student whose home department is Physics:

This degree is valid: B.S. in Physics with an additional major in History
This degree is not valid: B.S. in History with an additional major in Physics
The intent of a double major is an in-depth understanding of two major
fields. Students may pursue a second major in a field where the primary
degree is different from the degree associated with the additional major:
e.g., B.S. in Economics with an additional major in History.

Requirements: If the double majors involve two different colleges OR the
same college, the student must fulfill:

« all requirements (including core) for the first major degree as defined by
the home college;

all major requirements (including core prerequisites) for the additional
major;

* any specific requirements for double majors imposed by the
department(s)/college(s) involved.

Declaration: At least by registration time (early November), first semester
junior year.

Certification: Home college, home department; concurrent college (if any),
concurrent department (if any).

Additional Majors

One degree, stating the major of the home departments first, the second
and the third major afterwards. The type of degree sought (B.A., B.S.) is
determined by the major in the home department.

For example, a History student, this degree is valid: B.A. in History with
additional majors in Professional Writing and in Hispanic Studies. This
degree is not valid: B.A. in Professional Writing with additional majors in
History and in Spanish.



Requirements: If the triple major involves two or three different colleges OR
the same college, the student must fulfill all requirements listed for each
additional major.

Declaration: At least by registration time (early November), first semester
junior year.

Certification: department
Concurrent college (if any), concurrent department (if any)

Second concurrent college (if any), second concurrent department (if any)

Minor

One degree, stating the major first and the minor second (or third, if there
is also (an) additional major(s) involved). The type of degree sought (B.A.,
B.S.) is determined by the major (that of the home department). Minors are
not listed on the diploma, but appear on the transcript.

Examples: B.FA. in Music Performance (Voice) with a minor in Theatre Arts;
B.S. in Applied History with an additional major in Information Systems and
a minor in Mathematics.

Requirements: The student would generally take 45 units pertaining to the
minor, in addition to fulfilling all requirements for the major degree (as
defined by the home college). The “minor” courses are negotiated between
the student and the department certifying the minor.

Declaration: At least by registration time (early November), first semester
junior year.

Certification: department

Options (Tracks, Specializations, Area Cores, etc.)

These concentrations will not be considered part of the student’s degree
title unless included are part of the major or (an) additional major(s) field
title.

Additional Majors/Minors Declaration Process

For undergraduates, all variations on a student’s sought degree and major
field must be declared by the end of the first semester of the student’s
junior year. Having already declared a major, students should be well
prepared by this time to choose additional majors and/ or minors.

It is assumed that by these proposed deadlines, the student will have taken
a majority of degree requirements and electives. The student can then, in
conjunction with an advisor, review his/her course history and decide which
options may or may not apply towards the desired degree and field(s).

A student who wishes to pursue additional majors and/or minors should
consult with his/her advisor and receive a detailed curriculum for attaining
the additional desired degree, major or minor. The student should then
notify the college/department offering the additional program. Upon
receipt of this notification, the college/department will update the

Student Information System which will reflect this information to the
Commencement System for graduation. This procedure ensures that
when a student is expected to graduate, all degree/major information is
immediately accessible, and certification of the degree is simplified.

Multiple Degrees Involving Graduate Degrees

Policies involving multiple graduate degrees or a graduate/undergraduate
degree program or sequence are dictated by each college involved.
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Examples: M.S. in Public Management and Policy and the degree of Juris
Doctor (Heinz College/University of Pittsburgh School of Law).

Declaration: Undergraduates: at least by registration time (early November),
first semester junior year.

Declaration: Graduates: upon admittance OR by the end of the semester
preceding the expected graduation date.

Certification: Home college, home department and concurrent college (if
any), concurrent department (if any).

Academic Actions

Each college may have its own regulations and procedures regarding
academic actions, but in general, the following apply to all undergraduate
students:

Student Suspension/Required Withdrawal Policy
Policy Statement

University Suspension is a forced, temporary leave from the university.
There are three types of suspension for students that apply to both graduate
and undergraduate students:

Academic Suspension is the result of poor academic performance or
violation of academic regulations and is imposed by the student’s college or
academic department (see university and college academic policies).

Disciplinary Suspension is the result of serious personal misconduct and is
imposed by the Office of Student Affairs (see The Word/Student Handbook).

Administrative Suspension is the result of failure to meet university financial
obligations or failure to comply with federal, state or local health regulations
and is imposed by Enrollment Services. (See Student Accounts Receivable
Collection Policy and Procedures for financial obligations. Contact Student
Health Services for information about health regulations.)

Suspended students may not:

* register for courses

attend classes

live in residence halls or Greek housing

use campus facilities, including athletic facilities, library and computer
clusters

participate in student activities

be members of student organizations

have student jobs

(Note: students on academic suspension may have a summer campus job if
they accepted the job before they were suspended.)

Employment

Although suspended students may not hold student jobs, students on
academic suspension may, under certain circumstances, have a non-student
job with the university; students on disciplinary or administrative suspension
may not.

To have a non-student job, students on academic suspension must receive
approval from their associate dean (undergraduate students) or department
head (graduate students) to ensure that the job will not violate their
suspension terms. Students in violation of this will lose their degree student
status, meaning they would have to reapply for admission to Carnegie
Mellon through either Undergraduate Admission or the appropriate graduate
department.
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Transfer Credit

Suspended students may take courses elsewhere; however, they may
receive transfer credit only if their college’s and department’s policies allow
this.

Appeals

To appeal any action of this policy, the student may write to the following
people:

Academic Suspension - associate dean (undergraduate students) or
department head (graduate students);

Disciplinary Suspension - dean of student affairs;

Administrative Suspension - vice president for campus affairs, vice president
for business and planning, and the dean of student affairs, in consultation
with the student’s associate dean.

Returning from Suspension

In order to return from a suspension, a student must have the following
approval:

Academic Suspension - associate dean (undergraduate students) or
department head (graduate students);

Disciplinary Suspension - dean of student affairs;

Administrative Suspension - vice president for campus affairs or his
designate.

Contact

Questions concerning this policy or its intent should be directed to The HUB,
x88186.

Procedure for the Appeal of Grades & Academic Actions

Students who believe that a grade which has been awarded to them is
incorrect or that an academic action, recommended by their department
and approved by the College Council, is unreasonable or inconsistent with
the practice of the college should use the following procedures for prompt
and equitable resolution of the grievance.

In the case of grades the student must:

1. Present the case verbally to the faculty or staff member responsible
for the course in which the student believes an inappropriate grade
has been awarded.

2. Present the grievance in written form with appropriate documentation
to the department head of the department responsible for the course
if Step 1 does not resolve the grievance. The department head will
provide within 30 days a written decision and the basis for it in the
matter of the grievance.

3. Present copies of all documents originally sent to the department
head in Step 2 and a formal letter of appeal to the College Council
of the college responsible for the course if the student believes that
Step 1 does not adequately resolve the grievance or if no decision has
been rendered within the 30 days provided for in Step 2. The Dean
of the college, acting for the university, will respond in writing with
prompt and equitable resolution of the complaint, normally within 30
days and will document the basis for the College Council’s decision.

In cases in which the student believes an academic action recommended
by the head of the department and approved by the College Council is

inconsistent with the policies of the college or incorrect, the student should
use the following procedure:

1. Inwriting, the student must petition the College Council to make a
formal review of the appropriateness of the action, such review to
take place at the next scheduled meeting of the College Council.

2. The Dean of the college will provide in writing within 30 days after the
next scheduled meeting of the College Council the response of the
council to the petition and the basis for it.

If, after carrying out the steps described above as appropriate, the student
believes that the matter is not adequately resolved or if no decision has
been rendered on the last step outlined for the particular grievance, the
student must present copies of all documents and a formal letter of appeal
to the Provost or another university officer designated by the President

for resolution of the grievance. That officer, acting for the university, will
respond in writing with prompt and equitable resolution of the complaint,
normally within 30 days, and will document the basis for the decision.

Other Academic Regulations

Level of English Fluency Needed for Non-Native English
Speakers

To be successful at Carnegie Mellon University, students who are nonnative
speakers of English need to begin their undergraduate work with a

strong foundation in academic English and a high level of proficiency

with speaking, reading and writing in English. The importance of English
language abilities cannot be overstated since there are no basic ESL
language courses at Carnegie Mellon. All students will have sufficient
English language proficiency to be able to participate fully in the academic
work and to interact in daily life outside of the classroom.

Students’ English fluency will enable them to handle the demands of
academic work, including the ability to comprehend, process, and master
complex material presented in English, both in written and spoken form.
Students will possess the fluency to communicate their ideas and questions
to faculty, classmates, and others, in a classroom environment that is often
highly participatory. For example, many classes require group discussion,
team projects, oral presentations, and/or independent research. In addition
to fluent English skills, studying in a new culture requires openness and
flexibility to adapt to a new, and often very different, academic system.

To assess the language of nonnative speaking applicants, a minimum TOEFL
score of 600 (paper based, PBT), or 100 (internet based, iBT) has been
established as the standard for admission. This minimum score indicates
that an applicant has the fundamental building blocks of language needed
for academic tasks and for continued language development. Since neither
the PBT or CBT versions of TOEFL access speaking, students who took these
tests should additionally seek feedback on their speaking skills and work to
improve conversational skills before beginning academic work.

Exchange Students

Each term, Carnegie Mellon welcomes exchange students from partner
institutions around the world. Exchange students enrich the learning
experience at Carnegie Mellon and are expected to be full participants in the
curricular and metacurricular life. Therefore, their admission should adhere
to the English language guidelines described above. Exchange students
submit standardized English language testing scores (such as the TOEFL) as
part of the Exchange application process, and present the same high level
of English language abilities as degree-seeking students. With exchange
students, high-level English abilities are particularly critical since academic,
personal and extracurricular experiences must be maximized in a short
period of time sometimes only four months in duration.

Withdrawal of a Degree

The university reserves the right to withdraw a degree even though it
has been granted should there be discovery that the work upon which it
was based or the academic records in support of it had been falsified. In



such a case the degree will be withdrawn promptly upon discovery of the
falsification.

Information for Graduates

Graduating students may wear one stole ONLY with their academic regalia.
Students are certainly permitted to receive/purchase more than one stole
if they are a member of multiple organizations that issue stoles and may
chose to wear a particular stole to the main commencement ceremony and
another to their diploma ceremony.

Graduating seniors that are a member of a club/organization that issues a
pin to designate affiliation are permitted to wear more than one pin with the
academic regalia in addition to one stole.

Retention of Student Work

The university reserves the right in all colleges to retain indefinitely any
student work the faculty may select. All work not retained by the university
must be claimed at the time specified on the bulletin boards (or other forms
of communication) of the department concerned; otherwise, the work will be
destroyed.

Statute of Limitations

All units required for an undergraduate degree, whether earned in
residence, transferred from another institution or granted via advanced
placement, must have been earned within eight years of the date on which
the degree is granted. This statutory period can be extended by the Dean of
the student’s college under the following conditions:

the courses taken prior to the statutory period still represent a
reasonable part of the student’s total academic program;

the prior courses provide adequate preparation for courses which must
still be taken to fulfill the degree requirements;

there is a legitimate reason(s) for the student not completing the
academic program within the statutory period.

A request for a waiver of the statute of limitations must be submitted to
the Dean of the student’s college. The request for a waiver should address
all of the above conditions for an extension. For cases in which a waiver is
granted, the waiver covers specific courses and is intended for a specific
period during which the program must be completed.

Transitional Students

Transitional student status has been instituted by the university to assist
students who have changed their minds about their original field of study or
who have been judged unlikely to make satisfactory progress in their chosen
field. Becoming a Transitional Student gives a student an opportunity to
maintain a relationship with the home college while re-orienting academic
plans and goals. It also gives a student time to explore his/her options
and/or enhance admissibility to another college in the university, or to
another institution. Ordinarily, a student will be permitted to register as a
Transitional student for no more than one semester. Although, in exceptional
circumstances, a student may be allowed to extend the status beyond one
semester. A student must obtain the permission of his/her home college
Associate Dean to initiate this option.

Transitional student status may be available to students upon the advice of
their advisor, or upon their own request. Interested students must make an
appointment with the Associate Dean of their home college to discuss this
option.

Note: Students at Carnegie Mellon in good academic standing may transfer
from one program to another as long as they meet curricular or artistic
requirements and as long as there is space in the program into which they
wish to transfer.
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Process for Creation of New Degrees, Majors, or Minors

Departments proposing new degrees, majors, additional majors, and/or
minors must complete a New Degree/Major/Minor Request Form. This should
include any and all notations to the university diploma and/or transcript
(new degrees, majors, minors, options). Departments proposing to offer a
new degree, major, additional major and/or minor must follow university
policies for approval as follows:

Document the Program by completing the New Degree/Major/Minor
Request Form. Departments proposing new degrees and majors must
complete this form and attach course descriptions, curriculum proposal,
list of present faculty who will support the Program, and verify the
availability of other units’ courses. This documentation must indicate

the starting semester for the Program, and in the case of new majors,
also indicate if it is available only as a major/additional major/minor, or in
combination.

Receive Department approval.

Receive Dean and College Council approval.

Submit all Program documentation complete with College Council
approval to the Vice Provost for Education. New majors or degrees will
not be processed without the approval of the Provost’s Office.

Submit all Program documentation complete with College Council
approval to the Vice Provost for Education. New majors or degrees will
not be processed without the approval of the Provost’s Office.

The Provost’s Office will approve or deny, and inform the sponsoring
Department and Enrollment Services.

The Department may then publicize and offer the program for student
enroliment.
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University Services

Assistance for Individuals with Disabilities

Equal Opportunity Services

Whitfield Hall, 143 N. Craig Street, Pittsburgh PA 15213
http://hr.web.cmu.edu/eos.html

Everett Tademy, Director (412) 268-2012, et19@andrew.cmu.edu
Larry Powell, EOS Manager (412) 268-2013, Ipowell@andrew.cmu.edu
Courtney Bryant, EOS Administrative Coordinator (412) 268-2012,
cbryant@andrew.cmu.edu

Qualified individuals with disabilities are entitled to reasonable
accommodations under the Americans with Disabilities Act (ADA
regulations). Accommodations are determined on a case-by-case basis.
Equal Opportunity Services provide links between individuals with
disabilities and the campus community. Information released will provide
documentation of a disability for faculty, staff, students and prospective
students of Carnegie Mellon University. All information will be considered
confidential and only released to appropriate personnel on a need to know
basis. To access services, individuals must initiate a request in writing

for specific services/accommodations (books on tape, enlargements,
interpreters, etc.). Accommodations prescribed only apply to Carnegie
Mellon University and may not be valid elsewhere. The individual takes full
responsibility for ongoing assistance.

In order to receive services/accommodations verification of a disability
according to Carnegie Mellon guidelines is required.

To establish that an individual is covered under the ADA, the documentation
must indicate that the disability substantially limits some major life

activity, including learning. The documentation requirements are provided
in the interest of assuring that a disability demonstrates an impact

on a major life activity, is appropriate to verify eligibility, assures the
implementation of appropriate accommodations, and supports the request
for accommodations, academic adjustments, and/or auxiliary aids.

For more information on disability resources and documentation
guidelines please contact Larry Powell, EOS Manager (412) 268-2013 or
Ipowell@andrew.cmu.edu or visit our website at http://hr.web.cmu.edu/
eos.html

Carnegie Mellon Resource Advising Center (CMARC)

Ty Walton, Director
Damian Dourado, Asst. Director
CMARC Office: Cyert Hall A64, x8-2150

The Carnegie Mellon Advising Resource Center (CMARC) is an advising and
information center that assists students and connects them to appropriate
communities, services and opportunities by providing academic planning
and one-on-one counsel. Founded as the Carnegie Mellon Action Project
(CMAP), CMARC has an additional commitment to support underrepresented
ethnic minority students in a setting where students’ differences and talents
are guided, appreciated, and reinforced.

Academic Advising

CMARC, working in cooperation with faculty and departmental advisors,
strives to promote academic success. The professional program advisors
serve as an additional resource when it is necessary to consult with more
than one person or to obtain another perspective. Their primary objective is
to assist students in developing and achieving meaningful educational plans
that are compatible with their life goals. CMARC advisors can help students:

 Establish short and long term academic goals.
« Investigate alternative majors in other colleges.

« Obtain referrals to organizations such as Career Services, Academic
Development, etc.

« Explore career and graduate school options.

Computing Services

Joel Smith, Vice Provost Computing Services
Cyert Hall 283, x8-2649
http://www.cmu.edu/computing/

The Computing Services division develops, maintains and supports the
computing, instructional technology and telecommunications resources for
the students, faculty and staff of Carnegie Mellon. The division maintains
the campus wired and wireless network and public computer clusters.
They are also responsible for system software development and cable TV
and telephone services such as voicemail and long distance. Computing
Services also installs and maintains the audio/video equipment in most

of the academic classrooms. Visit http://www.cmu.edu/computing/ for
additional information.

Policies and Guidelines

The Carnegie Mellon Computing Policy establishes general rules for the use
of computing, telephone and information resources. The policy is supported
by a number of guidelines. All campus affiliates own the responsibility to
read and be familiar with the policy and guideline statements available at
http://www.cmu.edu/computing/guideline/.

The Portal Software and Account Services

Use the Carnegie Mellon web portal at http://my.cmu.edu/ for easy access
to a variety of information and services on the web. Through the Portal “My
Accounts” tab, you can change your Andrew password, set mail forwarding
and download software.

Student Advisory Committee

http://www.cmu.edu/computing/partners/sac/

The Student Advisory Council (SAC) meets once a month during the
academic year to articulate the student body’s computing needs and
perspectives to members of Computing Services. Students who are
interested in becoming SAC members can do so through the SAC web site.

The Help Center

Cyert Hall 119, x8-HELP
http://www.cmu.edu/computing/repair/help-center.html

The Help Center technical staff answers questions related to computing

at Carnegie Mellon. Consultants are available on weekdays by telephone
between 7 a.m. - 7 p.m. and in person between 9:00 a.m. to 5:00

p.m. For non-urgent matters, contact the Help Center via email to
advisor@andrew.cmu.edu. The Help Center also handles computer account
issues; a complete account directory is available at http://www.cmu.edu/
directoryy/.

Information Security Office

Cyert Hall, x8-8556
http://www.cmu.edu/iso/



The Computing Services Information Security Office (ISO) ensures the safety
and security of the campus computing environment. The office maintains a
web presence that offers links to security downloads and patches to secure
your computer.

Computing Clusters

x8-8776
http://www.cmu.edu/computing/clusters/

Cluster Services provides 400 UNIX, Macintosh, and IBM-compatible
computers in seven public computer labs known as “clusters”. Most
clusters are open 24 hours per day when classes are in session and have

a consultant on duty to answer basic computing questions. In conjunction
with the College of Fine Arts, Cluster Services also operates the Multimedia
Studio located in the College of Fine Arts building. The Multimedia Studio
provides students with the multimedia digital equipment for digital video,
animation, and computer modeling, digital imaging, digital sound recording,
music composition, and large format color printing. This facility is available
to the campus community with preference for CFA courses and coursework.

Telecommunications

Bramer House, x8-8500
http://www.cmu.edu/computing/network/phone/

Telecommunications provides telephone services to students, faculty, and
staff including lines, equipment, maintenance, voicemail and long distance.
Telecommunications also manages the university’s Cable TV services.

For More Information

A comprehensive collection of computing documentation is available on line
at http://www.cmu.edu/computing/documentation/. Printed copies of some
of these documents are also available at the Help Center in Cyert Hall 119.
For information that is geared to new students, faculty or staff members,
visit the new user web site at

http://www.cmu.edu/computing/new-user/.

Division of Student Affairs

Gina Casalegno, Dean of Student Affairs
Warner Hall 301

As much of undergraduate education focuses on preparation for professional
careers, the university is strongly convinced that the total development

of the student is critical to preparation for professional practice. A great

deal of time and effort by the Division of Student Affairs, faculty and the
university staff focuses on providing students with the opportunities to
expand experiences outside the classroom, to encounter new intellectual
and social experiences, to undertake projects for personal growth, and to
prepare for life.

Our vision and mission for the student experience is founded upon the
intellectual, occupational, emotional, spiritual, physical, and cultural growth
and nurturing of students. The Division of Student Affairs, and our partners
throughout the university, are here to support you in reaching your highest
potential in the areas of artistic and intellectual curiosity, personal well
being, professional competency, leadership development, and engagement
in and contribution to the larger community.

Staff members throughout the division are here to support and foster your
intellectual and personal growth and help you explore and experience the
different aspects of college life. We care about you, your studies, your social
growth, your well-being and your future and want to help you enjoy a great
Carnegie Mellon experience. Offices within the Division of Student Affairs
include:

« Office of the Dean of Student Affairs
* Career Center

* Counseling and Psychological Services
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* Health Services

Office of International Education

« Office of Orientation and First Year Programs

Office of Student Activities
» Student Development Office

» Student Life Office

Office of the Dean of Student Affairs

Warner Hall 301, 412-268-2075,
http://www.studentaffairs.cmu.edu/dean.cfm
Gina Casalegno, Dean of Student Affairs

The Office of the Dean provides central guidance and direction of student
services at Carnegie Mellon. The dean is responsible for leading the Division
of Student Affairs in providing students with quality services, programs,

and experiences that support and complement the academic mission of the
university.

While students are encouraged to seek out any member of the division for
assistance, you may also meet with the dean of student affairs directly by
calling 412-268-2075 and scheduling an appointment at your convenience.

Career and Professional Development Center

Farouk Dey, Director
University Center Lower Level, 412-268-2064
http://www.cmu.edu/career

Career exploration and planning

Whether you are interested in exploring post graduation options, or are
clear on the direction you plan to pursue, the Career and Professional
Development CenterCenter offers a complete range of resources. Students
wishing to explore how majors and minors relate to career choice, as well as
gain information about particular fields, will work with a career consultant
to examine their skills, interests, and values and how they relate to various
career fields. Career consultants also coach students in writing resumes
and cover letters, networking, locating internship and job opportunities,
preparing for interviews, and pursuing graduate school opportunities. Career
consultants are assigned to each college and provide individualized support,
general career programming, and college-specific workshops. In addition

to the workshops presented by the Career and Professional Development
Center staff, consultants coordinate an annual professional development
series presented by prominent alumni and recruiters in various industries
and fields. Finally, the Center’s library and web page provide extensive
resources on job search strategies, internships, summer opportunities and
other career-related interests.

Job search

Several thousand summer internships and professional full-time job
opportunities are made available to Carnegie Mellon students through
TartanTRAK, our on-line job listing resource. Students can access TartanTRAK
through the Center’s homepage. TartanTRAK also provides information

on the hundreds of employers that visit our campus each year. These
organizations interview students for internships and professional
employment as well as hold informational sessions in the evenings that are
open to the entire campus. Average starting salaries offered to Carnegie
Mellon graduates, in most fields, consistently rank above the national
norms.

Student employment/Campus jobs

The Student Employment program promotes experiential learning and
professional development. All campus job postings include learning
objectives that help employers and students recognize and understand
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the professional and personal opportunities for growth presented by each
position. The Student Employment website includes an on-line training
and orientation program on topics ranging from business etiquette to the
essentials of getting paid on time.

Student employment opportunities are posted on-line through TartanTRAK
and include federal, state, and community service work-study jobs as

well as non-work-study jobs. While having a work-study award does not
guarantee a job, searching for and applying to opportunities are easily
navigated through TartanTrak.

Counseling and Psychological Services

Cynthia Valley, Director
Morewood Gardens E-Tower, 412-268-2922,
http://www.studentaffairs.cmu.edu/counseling

Counseling and Psychological Services (CAPS) at Carnegie Mellon offers
students the opportunity to talk about personal or academic concerns in

a safe, confidential setting. Students come to CAPS for many reasons,
including but not limited to problems with family, friends, or school;
concerns about the future; and feelings of stress, low self-esteem, anxiety,
depression, or loneliness.

We're here to talk with students about issues that are significant for them.
We also offer consultation to staff, faculty, and parents who have concerns
about a student’s well-being. Any discussion regarding a client of the center
necessitates a written consent by the student permitting us to release
information, including whether the student has been seen at CAPS.

Counseling Center services are provided at no cost. There are, however,
limits on the number of sessions that we are able to provide. Follow-up
psychiatric services and off-campus referrals for longer term therapy are
at the client’s expense. The Counseling and Psychological Services office is
open weekdays, and there is a professional on call for emergencies during
evenings and on weekends.

Health Services

Anita Barkin, Director
Morewood Gardens E-Tower, 412-268-2157
http://www.studentaffairs.cmu.edu/healthservices

Student Health Services is staffed by physicians, advanced practice
clinicians and registered nurses who provide general medical care, allergy
injections, first aid, gynecological care and contraception as well as on-site
pharmaceuticals. Examinations by Health Services staff for illness/injury are
free of charge; however, fees for prescription medications, laboratory tests,
diagnostic procedures and referral to the emergency room or specialists are
the student’s responsibility. Health Services also has a registered dietician
and health educator on staff to assist students in addressing nutrition, drug
and alcohol and other healthy lifestyle issues.

Patients are seen by appointment. Walk-in urgent care is provided.
Appointments can be made by calling the office. If you have a medical
problem or accident that requires immediate attention at night or on

the weekend, you should contact University Police at 412-268-2323 for
transportation to the emergency room. If you have an urgent problem and
would like to speak with the physician on-call, you can do so by calling the
Health Services number.

Health Insurance

In addition to providing direct health care, Health Services administers the
Student Health Insurance Program. The Student Health insurance plan offers
a high level of coverage in a wide network of health care providers and
hospitals. It also covers most of the fees for care at Student Health Services.
All full-time students are required to carry health insurance and will be
assessed a charge for the individual basic mandatory plan offered through
the university student health insurance program. The charge will appear

on the invoice of the first semester of attendance in the academic cycle.
The student is required to take one of the following three actions: (1) enroll
in the basic plan as charged; (2) upgrade the benefit plan by enrolling in
the enhanced student health insurance options during the open enrollment
period; (3) apply for a waiver from the mandatory plan. Questions can be
addressed to shinsure@andrew.cmu.edu.

Office of International Education

Linda Gentile, Director
Warner Hall, Third Floor, 412-268-5231
http://www.cmu.edu/oie

The Office of International Education (OIE) is committed to supporting,
promoting, and celebrating individuals in an intercultural environment. We
advocate for and facilitate international and cross cultural experiences,
perspectives, and initiatives. OIE is the primary contact for study abroad
programs and non-immigrant matters for all students and scholars (foreign
professors and researchers) who are not United States citizens or permanent
residents. OIE encourages both U.S. and international students to participate
in international programs and events on campus, and we also welcome
volunteers to participate and assist with programs sponsored by the office.

Foreign Students and Scholars

Carnegie Mellon hosts 2800 international students and 600 international
scholars who come from more than 90 countries. International students
make up 47% of the full-time graduate student body and 11% of our
full-time undergraduates. OIE is the liaison to the university for all non-
immigrant students and scholars. The foreign student and scholar advisors
provide many services including: advising on immigration, academic,
social and acculturation issues; presenting programs of interest such as
international career workshops, tax workshops, and cross-cultural and
immigration workshops; supporting international and cultural student
groups such as the International Student Union and the International
Spouses and Partners Organization; maintaining a foreign student resource
library that includes information on cultural adjustment, international
education and statistics on foreign students in the United States; posting
pertinent information to students through email and our website, and
conducting orientation programs.

Study Abroad

Carnegie Mellon students in every major can spend a summer, semester,

or year abroad. Over 400 students go to all corners of the globe each year
and receive credit for pre-approved study abroad. There is a wide range of
funding options. The study abroad office assists students in all stages of

the process of going abroad. The advisors promote study abroad, advise
students, work with the academic departments and conduct information
sessions, pre-departure orientations and welcome back workshops. For more
detailed information about Carnegie Mellon’s study abroad program, see the
Undergraduate Options section of this catalog.

Office of Orientation and First Year Programs

Anne R. Witchner, Assistant Dean of Student Affairs
Morewood Gardens 1B8, 412-268-4887
http://www.studentaffairs.cmu.edu/first-year

The Office of Orientation and First Year Programs is responsible for
providing vision and leadership for a comprehensive approach to

new student orientation and transition programs. The office provides
programs, opportunities and services to help students and family members
successfully transition to the Carnegie Mellon community.

The office is responsible for program development, marketing and
implementation of orientation and transition programs. Areas of
concentration include: new student orientation, Family Weekend and special
event planning.

Office of Student Activities

Elizabeth Vaughan, Director
University Center 103, 412-268-8704
http://www.studentaffairs.cmu.edu/StudentActivities/

The Office of Student Activities complements students’ academic
experiences by providing services and resources that engage students



in creating campus culture through social, cultural, intellectual, spiritual,
athletic, recreational, artistic, political, and service opportunities. Our staff
is committed to delivering quality advising, resource materials, leadership
development opportunities, and administrative support services to impact
students’ growth and development and enhance the success of each
student organization.

Our office partners with students to create a vibrant culture of student

life on the Carnegie Mellon campus. Our community is home to nearly

250 recognized student organizations that are supported by the Student
Activities staff team. In addition to serving as individual advisors to many
organizations and providing resources, support, and ad hoc advising to all
student organizations, our office also coordinates a slate of opportunities to
help Carnegie Mellon students get involved in campus life.

To learn more about getting involved on campus, please visit our website
where you can find information about recognized student organizations and
about upcoming events on campus. If you are interested in forming a new
organization, visit our office to learn more about how to get started. We
look forward to helping you make your mark on the campus experience at
Carnegie Mellon.

Student Life Office

John Hannon, Associate Dean and Director of Residence Life
Morewood Gardens A-Tower, 412-268-2142
http://www.studentaffairs.cmu.edu/student-life/

The Student Life Office provides opportunities that emphasize community
engagement, leadership and social responsibility while actively supporting
the personal and professional development of students. To this end, we
coordinate residence life for first-year, upperclass and Greek students
through our house model. Our professional staff, called Housefellows,
advance a broad-based vision for student development by utilizing the
residential house community as a focal point for the student experience

on campus. The Housefellow’s role involves serving as students’ primary
metacurricular advocate at the university while enhancing their social,
academic, intellectual, artistic and personal development. Students lead the
development and implementation of a vibrant, engaging experience in these
houses through their work as Resident Assistants, Community Advisors or
house council members, all of whom are advised by the Housefellow.

Additionally, the Student Life Office coordinates a number of developmental
programs, initiatives and services for the broader campus community. We
coordinate educational initiatives and accountability processes related to
community standards; provide resources and facilitate programs related

to gender and gay/lesbian/bisexual identity including GenderTalk and
OUTSpoken, the MOSAIC conference, SafeZone training and Pride Month
events; advise student safety initiatives such as Sexual Assault Advisors, 1
in 4, and Safewalk; advise and support the twenty-four social, Greek-letter
organizations and associated governing bodies that comprise the fraternity
and sorority community; offer leadership programs such as the First-Year
Leader Retreat and Emerging Leaders; coordinate spirituality and meaning-
making programs such as the Big Questions series; and advise the Student
Dormitory Council.

Housing and Dining Services

Kim Abel, Director
Morewood E-Tower, x8-2139
www.cmu.edu/housing-dining/

Housing and Dining Services provides a variety of accommodations for
Carnegie Mellon students. Living arrangements include traditional single-
gender residence halls, coeducational residence halls, suites, apartments,
houses and Greek living areas. All first year students, 17 years of age or
older, are required to reside in University housing. The Dean of Student
Affairs must approve first-year students who wish to be exempt from this
requirement and would like to commute from home. Students who will not
be 17 before the start of their first semester are asked to contact the Dean
of Student Affairs. . Transfer student housing is subject to availability and
therefore, transfer students are also asked to contact Housing and Dining
Services.

University housing is available on campus and in our Oakland Community
Apartments. All on-campus residential areas are located in close proximity
to academic buildings. The Oakland Community Apartments are located
very near the campus and are an approximate 5-10 minute walk to campus.
The university’s shuttle bus services these areas on a regularly scheduled
basis.
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Furnishings and Amenities

Housing and Dining Services provides each resident with a bed, a desk

and chair, a bookshelf, a dresser and a closet or wardrobe. Each room is
also equipped with window coverings and cable TV, and all of our buildings
have Ethernet or broadband service for fast data connectivity. ltems such
as pillows, linens, area rugs, cellular telephones (if desired), etc., are the
student’s responsibility. Oakland Community apartments have a broadband
service modem with one outlet per apartment. Residents are responsible
for any routers or switches needed to connect multiple computers to the
modem.

Room Rates

Room rates include utilities, maintenance, a cable TV jack and Ethernet/
broadband connection in each room, apartment, or house. Students pay
separately for room and public area damages. Long distance phone access
can be obtained by use of personal cell phones or calling cards purchased
by the student and used at the courtesy phones.

Room Types

Residence hall rooms, apartments and houses are available through Housing
and Dining Services and are priced according to these broad categories:

Residence hall rooms

Grouped and priced by occupancy (# of students per room by design)
and a classification (standard, prime, suite)

Singles, doubles, triples, and quads are available

No in-room cooking facilities

Classification is primarily based on bathroom privacy, although other
criteria may also be involved

Standard rooms share a large, central bathroom facility

Prime rooms generally share a private or semi-private bathroom with no
more than five students

Suite-style rooms share a semi-private bathroom, as well as a common
living area

Apartments

« Efficiency, one-bedroom and two-bedroom apartments are available

* Grouped and priced by occupancy, location, and number of bedrooms

* In-room cooking facilities

Houses

* Grouped and priced by occupancy and location

¢ Includes bedrooms, a kitchen, a dining room, a living room, private bath
and laundry facilities

Housing Reservations

Returning Student Room Selection

Each spring returning resident students will have an opportunity to reserve
spaces in university housing through the Room Selection process that
takes place in February and March. Returning students most often select
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apartments and residence hall rooms that offer more flexibility and privacy,
features typically created by a kitchen and/or semi-private bathroom
facilities.

First-Year Student Room Assignments

Most first-year students are assigned to traditional residence hall rooms
where each floor shares a community bathroom. Because these traditional
residence hall rooms (standard rooms) support the development of strong
community, they provide excellent opportunities for first-year students to
develop many friendships on their floor and throughout the building. While
every effort is made for first-year students to share a room with other first-
year students, a small number of first-year students will sometimes share
a room with a returning student. If two first-year students request each
other as roommates, their request will usually be honored as long as both
applications are received before the May 31 deadline.

Room assignments for first-year students are made in the order in which
their original university deposits were processed by the Office of Admission.
The Office of Admission provides Housing and Dining Services with the
information concerning the date on which each incoming student deposit
was processed.

Building and Room Preferences

We give our best effort in fulfilling each student’s individual housing
preferences, but it is often difficult to accommodate everyone’s top choice
due to the high demand for housing at Carnegie Mellon. The cost of
attendance used in the calculation of a student’s eligibility for financial aid
includes a housing allowance that is based on a standard double room rate.
Students are still responsible for the full cost of their room rate even if it is
higher than the standard double rate.

Roommate Matching Procedures

A number of factors are taken into account when we make roommate
assignments: a preference for a special residential program, specific hall or
room type, smoking status, and college and major. Also factored into the
equation is personal information about how you intend to utilize your room
(social or study purposes), how clean you intend to maintain your room and
whether you consider yourself to be a “night” person or a “morning” person.
Housing and Dining Services does not, and will not, discriminate in any way
in regards to roommate matching. It is important for students to be honest
when filling out the housing application as it will eliminate the potential for
roommate conflicts.

Housing License Agreement

The Housing License Agreement is a binding document that states the terms
and conditions of occupancy by which the student and the university intend
to be legally bound including the dates of residence. The agreement is for
two full terms, beginning with the fall semester. Housing and Dining Services
advises students, parents and guardians to read the agreement thoroughly
(a copy is available on our website, www.cmu.edu/housing/). The submission
of the Housing License Agreement is an on-line process for both first year
and upperclass students. The Housing License Agreement is signed by
electronic signature and authenticated by Andrew ID through the WebISO
process.

Important Information About Temporary Housing

Because housing is in high demand at Carnegie Mellon, occupancy
pressures may dictate that a limited number of first-year students spend
anywhere from a few days to a few weeks in temporary housing. Once it is
time to relocate to a permanent assignment, Housing and Dining Services
will orchestrate and assist in the move.

Housing Charges

The housing room charge is billed in three separate amounts. After charging
and crediting the housing reservation fee, the University bills students

for the balance of their academic year housing charges in two separate
amounts, one each semester.

Cancellations

Only under very limited circumstances can Housing License Agreements

be cancelled. These reasons include marriage, verified departure from

the university, study abroad, or moves to Greek housing as defined by
Greek leases and approved by Housing and Dining Services staff. The only
contract cancellation requests that will be considered, other than those
mentioned, are those based on verifiable medical or psychological hardship.
Students interested in pursuing a contract cancellation based on one of
these hardships may obtain the appropriate form at the Housing and Dining
Services office.

Refunds

During the academic year, if a housing room payment should become
refundable, the refund shall be recorded as a credit to the student’s account
with the University. Refund amounts are calculated on a pro-rated basis for
the days remaining in the contractual term after the student completes the
entire withdrawal procedure, which includes completion of the Request for
Cancellation form and returning the room key to the Office of Housing and
Dining Services.

Other Living Arrangements

Students moving into a fraternity or sorority house or leaving university
housing (except to participate in an academic program away from the
Pittsburgh area) should be aware that their opportunities to move into
Carnegie Mellon University housing in the future may be very limited.
Students wishing to return to university housing join a wait list for spaces
remaining after all returning residents, incoming first-year students and
transfer students have been housed.

Community Housing

Housing and Dining Services provides an off-campus housing registry
service. This on-line service maintains up-to-date information on available
apartments, houses and rooms in private homes for rent, as well as on
students who are looking for roommates. Additional information about
moving to Pittsburgh, utility companies, etc. is included on the site.

Since accommodations in university housing are not available to graduate
students, Community Housing Services is a good resource for graduate
students seeking accommodations in the local area. For more information
on our services, please visit our website at http://www.cmu.edu/housing/
CommunityHousing/.

Additional housing information can be found in “The Word (http://
www.studentaffairs.cmu.edu/theword/)”, “From the Ground Floor Up, the
undergraduate guide to Housing and Dining Services” or at www.cmu.edu/
housing.

Dining Services

At Carnegie Mellon Dining, our priorities are to give students healthy
options, a convenient dining experience and, most importantly, good
tasting, quality food. We currently feature over twenty eating locations

in the University Center and in residential and academic buildings. Our
cuisine ranges from Asian to Indian to American, from an All-you-care-to-
eat location to breakfast served all day to a quick sandwich and drink on
the go. We have established hours to meet the needs and requirements
of the campus community, from early morning coffee to late night snacks.
We are able to accommodate special dining needs and have a registered
dietician and other food service professionals on campus that can work with
individual students on nutrition and diet choices.



Dining Plans

We have designed our dining plans so that you can chose when, where and
what you want to eat to best fit your needs. Your dining plan is encoded on
your Carnegie Mellon ID card so that you have easy access to your account
wherever you go.

There are several different ways to use your dining plan on campus. Our
traditional dining plans and community dining plans consist of value meals
combined with a declining balance account called flexible dollars. Students
are also able to select a DineXtra only plan, which acts as a declining
balance account for the entire semester.

Student who have purchased a traditional or community dining plan are able
to use meal passes at any dining location. There are four meal periods per
day - breakfast, lunch, dinner and late night. You can use one pass during
each of these meal periods. The traditional plans also include two guest
meals per semester which allow your guests to enjoy campus food with you,
or you can use these meals if you would like to purchase two meals during
one pass period. These guest meals can be redeemed at any time during
the semester.

Flexible dollars and DineXtra are dollars that can be used at any point
during the semester. They can be used to upgrade your meal passes with
special options like Premium Entrees or to purchase items a la carte at any
of our Dining locations. Flexible dollars and DineXtra can also be used at
Entropy+, the campus convenience store, to purchase grocery items to
supplement your daily meals. In addition to dining locations on campus,
they are also accepted at Eat n’ Park (Murray Ave), Vocelli's Pizza (Baum
Blvd) and Subway (S. Craig St) off campus. Unused flexible dollars do not
roll over to the next semester. DineXtra balances do roll over from the fall
to the spring semester, but your account expires at the end of the spring
semester.

Vending Services

Vending machines are located in a number of locations throughout campus.
From this 24-hours service, students may chose entrees, “Healthy choice”
lunch meats, soup, coffee, assorted beverages, and snacks. Many of the
machines in the residence halls are enabled to accept DineXtra transactions,
and most vending machines around campus also accept Plaid Ca$h.
Purchases are made by swiping your Carnegie Mellon ID Card through the
card reader on each machine, which will access and deduct the cost of the
purchase from your DineXtra or Plaid Ca$h accounts.

Academic Support Services

Academic Development

Cyert Hall, Suite B5

412-268-6878
www.cmu.edu/academic-development

Academic Development provides a variety of support services geared
towards helping students develop the skills, strategies, and behaviors
needed to perform as confident, independent, and active learners. These
services range from study skills instruction in areas such as textbook
reading and lecture note taking to tutoring and review sessions in selected
courses. These services are free of charge and available to all Carnegie
Mellon students - those who are having difficulties and those who just want
to improve their skills.

Following are the services that Academic Development offers:

Peer Tutoring

Peer Tutoring is geared primarily, but not exclusively, toward large
introductory courses. It is available from 8:30-11:00pm. Sunday-Thursday

in various residence halls and on selected weekday afternoons in Cyert B5.
This is a walk-in service, and no appointment is necessary. Standing Tutoring
appointments are also available upon request.
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Study Skills Instruction

Group workshops are held several times each semester, covering

topics such as time management, stress management, test taking, and
procrastination. Register for workshops or make individual appointments by
contacting Academic Development.

Supplemental Instruction (SI)

Supplemental Instruction (Sl) is an academic enrichment program that is
offered in traditionally difficult courses. Sl discussion and review sessions
are facilitated by trained student S| Leaders who have already completed
the course and received an A in it.

Designed to supplement - not replace - class lectures and recitations, S|
sessions are interactive and collaborative. Students who attend sessions
learn to integrate how to learn with what to learn.

Sl sessions are usually held twice weekly for one hour; additional sessions
are held prior to exams. Attendance at sessions is voluntary.

Study Groups

Organized Study Groups are available in selected courses each term. The
Study Groups are limited to six students and are facilitated by a student
leader. Come in to the Academic Development office in Cyert Hall, Suite B5
and fill out a Request Form to join a Study Group.

Fast Facts

These pamphlets, which offer tips on a variety of academic success issues,
can be picked up from the Academic Development office or can be viewed
on the website under “Publications”.

Freshmen Fast Facts

This set of five brochures is geared primarily toward freshmen. They
cover topics such as working with faculty, optimizing your time, managing
coursework and readings, understanding grades, academic integrity, and
getting help when you need it.

Teacher Certification

Carnegie Mellon students interested in earning teacher certification

can participate in a 5-year program that will allow them to earn their
undergraduate degree at Carnegie Mellon and spend one year in an
intensive Master of Arts in Teaching (MAT) program at Chatham University to
earn the MAT and Pennsylvania Teacher Certification. To make this program
possible, interested undergraduate students should plan to cross register

at Chatham for 63 units of required courses, using elective spaces in their
schedule. Students who will graduate after December 2012 will have slightly
different requirements because of changes being made to more adequately
meet the requirements of the No Child Left Behind law (mainly related to
preparation to work with special education populations and students who
speak English as a second language).

Criteria for admission or the MAT program includes: An overall GPA of 3.0,
and completion of three pre-professional Praxis exams in Reading, Writing
and Mathematics. All candidates for initial certification in Pennsylvania
must have earned at least a baccalaureate degree, completed an approved
program of teacher education, and passed The Praxis content tests for their
certification area. NOTE: Pennsylvania has signed interstate agreements
with more than 42 other states, so you are not restricted to teaching in
Pennsylvania. Check with the Department of Education in the state where
you will live to determine if PA certification will be accepted. To plan early,
contact Judith Hallinen, Assistant Vice Provost for Educational Outreach,
8-1498.



58

University Services

Intercultural Communication Center

Peggy Allen Heidish, Director
Warner Hall 308, (412) 268-4979
http://www.cmu.edu/icc
eslhelp@andrew.cmu.edu

The Intercultural Communication Center (ICC) is a support service offering
both credit and non-credit classes, workshops, and individual appointments
designed to equip nonnative English speakers (international students as well
as students who attended high school in the U.S.) with the skills needed to
succeed in academic programs at Carnegie Mellon. In addition to developing
academic literacy skills such as speaking, reading and writing, students can
learn more about the culture and customs of the U.S. classroom. The center
offers:

« Writing Clinic: individual appointments to help students with their
academic writing assignments

Credit class for undergraduates: Building Fluency for Presentations (7
week mini, 99-451); register through ICC, interview required

Non-credit Seminars and workshops: such as Citing Sources, Writing
Academic Summaries and Revising for Clarity

Tutoring: individual appointments address specific areas such as
speaking, listening, grammar, and academic fluency

Placement interviews: evaluate spoken language so that we can suggest
appropriate ICC work and give students useful feedback on the strengths
and weaknesses of their communication skills.

The ITA Test: a mandatory screening test for any non-native speaker of
English (graduate or undergraduate) who plans to work as a teaching
assistant.

Level of English fluency needed for non-Native English speakers - Please see
Academic Regulations. (p. 50)

Fellowships
Fellowships and Scholarships Office (FSO)

Stephanie Wallach, Director

Jennifer Keating-Miller, Assistant Director
Neslihan Ozdoganlar, Fulbright Advisor
http://www.cmu.edu/fso

Phone: 412-268-9987

Students at Carnegie Mellon are encouraged to apply for a wide variety

of national and international fellowships available throughout their
undergraduate years and post graduation. These opportunities — some
more competitive than others — open up a diverse range of experiences,
exposing students to new scholarly communities, to different kinds of
research, and/or to service in the public sector. Participation in scholarships,
fellowships, and other award opportunities is often an important springboard
to future career directions. Many people have heard about the Rhodes
Scholarships, the Fulbright Grant and The Harry S. Truman Scholarship, yet
there are hundreds of opportunities that may be less well-known but are
excellent funding sources.

The Fellowships and Scholarships Office plays an important role in helping
students learn about scholarships that are a good match for their interests.
The FSO staff also work closely with students on their applications to make
sure that they are as competitive as possible.

Please visit the FSO website to learn about the many scholarships and
fellowships open to Carnegie Mellon students. The website also contains
useful links to other resources for additional information on external
educational opportunities.

Honor Societies
Phi Beta Kappa Society

Carnegie Mellon shelters a chapter of the Phi Beta Kappa Society, sponsored
by the three colleges (College of Humanities and Social Sciences, Mellon
College of Science, and the School of Computer Science) that comprise the

re u

University’s “arts and sciences” equivalent. The chapter’s name is “Upsilon
of Pennsylvania,” and was formally installed in April of 1995.

Founded in 1776 at the College of William and Mary in Williamsburg, Va., Phi
Beta Kappa is the nation’s oldest honorary society, with chapters at 276 of
the foremost institutions of higher education across the country. Almost all
members are elected by the chapters from among candidates for degrees in
liberal arts and sciences, usually from the top 10% of the graduating class.

Many notable figures in American History have earned the coveted Phi

Beta Kappa key including leaders of the American Revolution, delegates

to the Constitutional Convention of 1788, and members of the Continental
Congress and the U.S. Congress. Six United States presidents earned the
honor as undergraduates and another 10 presidents were elected as alumni
or honorary members.

Membership in Phi Beta Kappa key has become a universally recognized
mark of academic achievement in the liberal arts and sciences. The key’s
venerable pointing finger proclaims for all to see the wearer’'s commitment
to Phi Beta Kappa's ancient principles (represented in the three stars) —
friendship, morality and learning.

The society’s name is formed by the first letters of the phrase Philosophia
Biou Kybernetes, Philosophy (wisdom) is the Guide of Life. In line with the
conviction that the test of education lies not in what people know but in
what they are, the objectives of humane learning encouraged by Phi Beta
Kappa include not merely knowledge but also intellectual honesty and
tolerance, a broad range of intellectual interests and understanding.

The Carnegie Mellon chapter is active in sponsoring visiting speakers,
on-campus roundtables that focus on current issues, community service
activities, scholarship opportunities, student research involvement, and the
like.

The Honor Society of Phi Kappa Phi

The Honor Society of Phi Kappa Phi has been an important presence on
campus since 1933. Phi Kappa Phi, a national honor society that began in
1897 at the University of Maine, takes its name from the initial letters of its
adopted motto, Philosophia Krateito Photon, “Let the love of wisdom rule
humanity.” Phi Kappa Phi recognizes and honors persons of good character
who have excelled in scholarship, in all fields of study. Members are
nominated by their department or their school or college and then invited to
join the society. To be eligible, seniors must be in the top ten (10) percent of
their class and juniors in the upper seven and one-half (7.5) percent of their
class at the time of invitation. Graduate students, alumni, faculty and staff
are also eligible for nomination. The chapter inducts new members once a
year, each spring, and provides information to its members on all sorts of
opportunities, including study abroad, internships, and graduate fellowships,
recognition and awards.

Undergraduate Research Office

Stephanie Wallach, Assistant Vice Provost for Education

Jennifer Keating-Miller, Assistant Director of Undergraduate Research and
National Fellowships

Jennifer Weidenhof, Program Coordinator

www.cmu.edu/uro

What is the Undergraduate Research Office (URO) at Carnegie
Mellon?

Conducting research as an undergraduate is a terrific way to get to know
faculty members, explore an area of interest in depth, turn classroom theory
into practical hands-on experience, get a feel for graduate school, and have
some fun at the same time! The Undergraduate Research Office supports
students conducting independent research and creative projects in every
field at the university.

All undergraduates at Carnegie Mellon are eligible to participate in
Undergraduate Research Office programs. The term “research” is defined
broadly as “research, scholarly, or artistic activities that lead to the
production of new knowledge; to increased problem solving capabilities,
including design and analysis; to original critical or historical theory and
interpretation; or to the production of art or artistic performance.” Students
from all fields and at all levels are encouraged to participate in the research
process at least once, and hopefully many times, in their undergraduate



careers. Our website, www.cmu.edu/uro contains detailed information on all
of our programs and on the application
processes.

Advising and Information Services

The Director and Assistant Director of the Undergraduate Research Office
are available to discuss project ideas; suggest possible faculty mentors
(required); read and comment on proposal drafts; and generally facilitate
the research process. In addition, the URO typically runs two proposal
writing workshops each semester to assist students in preparing their
proposals. Support from the URO is a competitive process and requires the
students to submit strong proposals

Small Undergraduate Research Grants (SURG)

Undergraduates in good academic standing are eligible to apply for a

Small Undergraduate Research Grant (SURG). Awards are made twice

each year based on submitted project proposals. A panel of faculty and
administrators from each of the colleges serves on the selection committee
and will generally consider requests up to $500 for individual student
projects or $1000 for a group project. Grants may be used to purchase
supplies and materials, rent time on laboratory equipment, pay subjects in
an experiment, or even travel to another city to collect data. Budgets are

required as part of the SURG proposals. Deadlines are October for the Spring

grant period and in March for the Summer and Fall grant periods.

Summer Undergraduate Research Fellowship (SURF)

These fellowships are designed to allow students a 8-10 week summer of
supported research at Carnegie Mellon in close collaboration with a faculty
advisor. Students receive a fellowship of $3,500 as a stipend to cover any of
their expenses. The deadline for submission of proposals coincides with the
regular SURG deadline in March.

Undergraduate Research Symposium: Meeting of the Minds

The undergraduate research symposium, known as “Meeting of the Minds,”
is an annual event that brings our campus together to celebrate the
diverse, creative,and ground-breaking research that takes place among
undergraduates. Students share their research findings through poster,
oral, and artistic presentations. Many participate in award competitions
sponsored by various corporations, individuals, and organizations. All
students funded through the URO are required to attend, but it is also open
to other students, including senior thesis presenters. Approximately 450
students participate each year. Meeting of the Minds takes place during
early May at the University Center.

Presentation Awards

Students whose work has been accepted for presentation at an academic
conference are eligible to apply for a Presentation Award. These awards, up
to $250, help defray costs of conference registration, transportation, and
accommodation.

SRC-URO Program

Second-year students in semiconductor research and information
technology fields are eligible to join faculty labs — depending on the needs
of the faculty and qualifications of the student — to get an early taste of
the excitement and benefits of undergraduate research. The Semiconductor
Research Corporation funds this program. Students can earn up to $2,000
per semester for the second semester of their sophomore year and for
both semesters of their junior year; they are strongly encouraged to apply
for SURF ($3500) for the summer between their sophomore and junior
years. SRC-URO is open to students in the following fields: Electrical and
Computer Engineering; Chemical Engineering; Mechanical Engineering;
Materials Science and Engineering; Computer Science; and Physics. This is
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a competitive opportunity and the number of participants is very limited. A
special application process is required and is available on the URO website.

University Center

Carnegie Mellon’s University Center is the first building of its kind on
our campus. A central gathering place for all members of the university
community, the University Center is the hub of Carnegie Mellon’s social,
athletic, recreational and religious life.

* Play basketball, volleyball and badminton

Play racquetball or squash on one of five courts

Swim in the eight-lane lap pool or dive into the diving well

Work out on new weight machines, rowers, stair climbers, ellipticals, and
treadmills

Take a group exercise class including yoga, indoor cycling, Pilates, and
Zumba. Check the website www.cmu.edu/athletics/facilities/university-
center.html for further information.

The locker rooms include showers, whirlpools, and steam rooms.

Eating at the University Center
We've brought in several outside vendors to offer a variety of dining options:
* Bento Bowl

* East Street Deli

* Entropy (A convenience store)

* Evgefstos

* Kosher Korner

* On-the-Go

* Schatz Dining Room

* Showcase Salads

* Si Senor

 Skibo Cafe

* Sushi Two

Shopping at the University Center

Carnegie Mellon’s retail stores are in the University Center. These include
the Art Supply Store and the University Shoppe, a multi-level retail
facility for art/engineering supplies and tools, books, textbooks, clothing,
memorabilia and the computer store.

The building houses student organization offices, activity space and the
Scotland Yard gameroom. The gameroom includes pool tables, foosball,

ping pong and shuffle board. The building also includes the Student Activity
staff offices, a gallery/exhibit area, webstations and printer, a multi-
denominational chapel, a prayer room, the University Post Office, a recycling
room, FedEx Kinkos, ATMs, PNC branch bank, the Career Center and an
alumni lounge, which is open to all members of the university community.

Undergraduate Academic Advising

Carnegie Mellon recognizes the vital role of academic advising in
undergraduate education. The university assigns an academic advisor

to each student, and makes certain that all advisors have clear, timely,
and accurate information concerning programs, policies, procedures, and
resources. In addition to having assigned academic advisors, students
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often develop relationships with faculty and staff members who serve as
academic mentors.

Institutional Statement on Advising

Academic advising is integral to the educational mission of Carnegie Mellon.
Advising is an intentional process, grounded in teaching and learning,

and provides each student with guidance for developing and achieving
meaningful educational, professional, and personal goals. Successful
advising at Carnegie Mellon depends upon a shared understanding of,

and commitment to, the advising process, by students, advisors, and

the university. Academic advisors engage students in learning, promote
students’ academic success, and foster students’ personal, ethical, and
intellectual growth, all of which will carry into their roles as citizens and
lifelong learners.

The Student’s Role in Academic Advising

Seeking advice is an important part of how students begin to make
decisions about their academic and professional futures. Each major and
department has an advising system which may be different from one
another. It is important that students find out early from their first year
advisor how the advising system for all their four years at Carnegie Mellon
works.

Students are responsible for: understanding the importance of their
relationships with advisors; seeking out advisors, contacts, and information
on a regular basis; knowing the requirements of their individual degree
programs; and taking final responsibility for making their own decisions
based on the best information and advice available. The Carnegie Mellon
Advising Resource Center (CMARC) is an additional place for students to
obtain information and general advice.

The Advisor’s Role

To achieve the goals of academic advising at Carnegie Mellon,

advisors, along with their advising programs, are responsible for: being
knowledgeable of, and communicating, the requirements of the academic
programs in which they advise; monitoring students’ progress towards
degree completion; being available to meet with students on a regular
basis; assisting students in finding the appropriate institutional and
community resources; involving students in the academic and career
planning process and the exploration of options and resources; and
engaging in developmental activities to stay informed of issues that impact
student success.

University Police

Director: Thomas Ogden, Chief

Office: 300 South Craig Street, Room 199
Public entrance on Filmore Place
www.cmu.edu/police

The University Police Department consists of 24 sworn Police Officers,

37 Security Guards, and five Communications Dispatchers. University
Police provides campus buildings and grounds patrol, emergency medical
transport, personal escorts, and other services to increase the safety and
well being of persons and property in the university community. Officers
patrol the campus continuously 24 hours a day, seven days a week on foot,
on bicycle and in vehicles and remain in constant radio contact so that they
can respond rapidly in the event of an emergency. Direct line emergency
telephones to the University Police communications center are located both
inside and outside of buildings at 53 locations around the campus.

All crimes that occur on campus should be reported immediately to
University Police to ensure that appropriate action is taken. Crime occurring
on campus can be reported in person, or by calling the University Police
emergency number, (412) 268-2323 or x8-2323, any time of the day or
night. All other non-emergency inquiries should be made by calling the non-
emergency number (412) 268-6232 or x86232.

University Police operates an Operation Campus Watch program to increase
the awareness of the entire community at Carnegie Mellon. The concept of
Operation Campus Watch includes two simple aims:

1. The sharing of crime information by University Police.

2. The involvement of the entire community in reporting suspicious
activity or actual crime.

Additional information on Operation Campus Watch is available at the
University Police Office located in Room 199, 300 South Craig Street or by
calling the non-emergency number, (412) 268-6232.

All emergencies on campus, including fire and medical, should be reported
immediately to University Police.

Students are responsible for their personal property as well as the property
of groups to which they belong. Insurance against loss, theft, or damage to
such property occurring in the residence hall or elsewhere on campus must
be arranged for by students or their parents through an insurance agent.

University Police makes available on the world wide web a wide range

of information about the university’s security practices. Descriptions of
crime prevention programs, alcohol and drug, sexual assault policies, and
statistics about the number and type of crimes committed on campus
during the preceding three years can be found at www.cmu.edu/police, click
on “Annual Reports.”

University Libraries

Gloriana St. Clair, Dean of University Libraries
Office: Hunt Library / 412-268-2447 / gstclair@andrew.cmu.edu
www.library.cmu.edu

Facilities and Services

The University Libraries’ collections support teaching and research at
Carnegie Mellon University (CMU). The collections for various disciplines are
housed in three libraries: the Engineering and Science Library (engineering,
mathematics, physics, computer science and robotics), Hunt Library
(humanities, fine arts, social sciences and business) and the Mellon
Institute Library (chemistry and biology). An off-site storage facility holds
low-circulating materials, which are available at your request via the

library catalog. Interactive access to library resources is supported by the
University Libraries’ home page at http://search.library.cmu.edu.

Reference services help you to select resources and find the information
you need. If you need materials that we do not own, interlibrary loan will
help you to obtain them. Circulation services help you to borrow and renew
materials, and use course reserves. Most course reserves are online, but
some reserves are hard copies that faculty set aside in the library for their
classes to use.

The University Libraries also house several unique collections (Architecture
Archives, Fine and Rare Books, and the University Archives) in addition to

a number of special collections that we have digitized and make available
online. Digital collections include the H. John Heinz Il Archives, the Allen
Newell Collection, the Clifford Shull Collection, the Herbert Simon Collection,
the Joseph Traub Collection, and the Posner Family Collection of fine and
rare books. Student-created exhibits of fine and rare books from the Posner
Collection are a regular feature in Posner Center, located between the
College of Fine Arts and the Tepper School of Business.

Online Access

From the Libraries’ home page, search.library.cmu.edu:

CAMEQO library catalog - Use CAMEO to find out where materials are
located in libraries on campus. See whether items are checked out, on
reserve, or available to be borrowed.

My Library Account - Renew books, put books on hold, see a list of what
you have checked out, see fines.

Course Reserves - Find required materials that your professors have
reserved for classes to use.

Research Help - Learn about key resources in your subject area, including
the CMU librarian who is a subject specialist for your school or college.



» Ask Andy - Interactive reference service staffed by CMU librarians (chat,
IM, email, phone, or in-person)

* AND MUCH MORE: Library Collections - Articles & Databases - E-Journals
A-Z - Library Catalogs - Library Services ...

“Library Catalogs” links to online catalogs for the University of Pittsburgh
Library System, The Carnegie Library of Pittsburgh, and other local libraries.
We are partners with Pitt and The Carnegie; you can get library cards and
borrow directly from these nearby libraries.

Instruction and Help - Live!

Get acquainted with the collections and services that support your school
and subject area. Take advantage of library orientations and other library
instruction classes that will help you become adept at using information
resources. Being able to select good sources, access information efficiently,
and evaluate results are skills that you will use throughout your academic
and professional career.

Reference desks at the Engineering and Science Library, Hunt Library,
Mellon Institute Library and in Arts and Special Collections (at Hunt Library)
are staffed weekdays, evenings, and on weekends. Besides helping you in
the library, reference staff also can answer your questions about remote
access (using library resources such as databases and e-journals from any
internet location).

If you need specialized reference help, contact the librarian for your subject
area. Librarians work directly with faculty and students in each school,
department and institute at CMU to help shape library collections, teach
library research skills, and assist efficient research.

Undergraduate Jobs

The University Libraries hire many undergraduate students each year,
primarily through state and federal work/study programs. Working part-
time in the library gives you the unique opportunity to learn and practice
skills that will contribute to academic success while you earn some
spending money. If this sounds interesting to you, check out About Us >
Employment> Student Assistants at search.library.cmu.edu and apply.

Carnegie Mellon University
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Undergraduate Options

Additional Majors/Dual Degrees

Students interested in pursuing more than one area of study are encouraged
to consider an additional major or dual degree. Students who complete

an additional major will earn a single degree in two areas. Generally,

it is possible to fulfill the requirements of both majors in four years by

taking the course requirements of the second major in the elective spaces
allowed by the first major. Students in Carnegie Institute of Technology may
elect to double major in Engineering and Public Policy or Biomedical and
Health Engineering, which are offered only as an additional major. Human
Computer Interaction is also offered only as an additional major.

Dual Degree programs allow students to earn two degrees. Students who
are interested in an additional major or dual degree are encouraged to
review the specific possibilities with the relevant academic advisor.

Five-Year Bachelor’'s/Master’s Programs

Qualified undergraduates may apply to one of several programs to earn
their bachelor’'s and master’s degrees in five years. For further details about
these programs, please refer to the appropriate college or departmental
section(s).

Carnegie Institute of Technology

The five-year Integrated Master’s/Bachelor’s programs offered by the
Departments of Electrical and Computer Engineering and Civil and
Environmental Engineering offers students superior technical preparation
for careers in industry. The Departments of Chemical Engineering and
Mechanical Engineering also offer fifth year/Accelerated Masters programs.
The Department of Materials Science and Engineering offers a cooperative
Industrial Internship Option in which students alternate coursework with
practical experience in industry. Admission is highly competitive and leads
to a Master of Science degree.

College of Humanities and Social Sciences

The Department of Philosophy offers a bachelor’'s/master’s degree option:
the Bachelor’'s/Master’s degree in Logic and Computation. The M.A. in
Teaching English to Speakers of Other Languages (TOESL) is a fifth year
master’s option for Modern Language students who are concentrating

in English as a Second Language. Also, the department of English offers
an accelerated program for undergraduates to obtain a Master of Arts in
Professional Writing.

H. John Heinz Ill College

The Heinz College’s Accelerated Masters program allows qualified
undergraduate students to earn a prestigious Master of Science degree in
Public Policy and Management. For students in the College of Fine Arts or
the Bachelor of Humanities and Arts degree program who are interested
in careers in arts management, the program leads to a Master of Arts
Management degree.

Mellon College of Science

The Honors Programs in the Departments of Chemistry and Mathematics are
demanding, accelerated programs that give highly qualified students the
opportunity to earn their bachelor’s and master’s degrees in just four years.
Admission is by invitation only.

Tepper School of Business 3-2 Program

Students who are interested in business management may wish to consider
the Tepper School of Business 3-2 program. Qualified undergraduate
students may earn their master’s degree in Industrial Administration in
addition to their bachelor’s degree. For students interested in earning

a Master of Science in Quantitative Economics degree, Tepper offers an
accelerated B.S./M.S. program in Economics.

Health Professions Program

Director: Justin C. Crowley, Ph.D.
Office: Doherty Hall 1319

The Health Professions Program (HPP) at Carnegie Mellon University is

an advising and resource center for all university students and alumni

who are interested in one or more aspects of the health professions. This
program complements a student’s curricular advising and is meant to

help students explore their interests, prepare for graduate programs in

the health professions, and facilitate their application process. Students
can enroll in the program at any time during their academic career, but
the importance of early planning is communicated to interested first-year
students. Once enrolled, students meet regularly with the director to discuss
course requirements, medical exposure opportunities, and other aspects of
preparing to be a competitive candidate.

Students in the HPP span all colleges of the university and have many
diverse career interests including medicine, dentistry, optometry,
biomedical research, medical physics, rehabilitation engineering, medical
informatics, and health policy. Although the majority pursue a primary major
in the Mellon College of Science, other highly represented disciplines include
engineering and the social sciences.

Regardless of a student’s major, the basic course requirements outlined
below must be completed prior to medical school matriculation, and most

should be taken before the student takes the Medical College Admissions
Test (MCAT) that is normally taken in spring of the junior year:

1. One year of general biology with lab.

This is typically fulfilled by the following Carnegie Mellon courses:

03-121 Modern Biology 9

03-230 Intro to Mammalian Physiology 9
or 42-202 Physiology (9 units)

03-124 Modern Biology Laboratory 9

[o]

03-343 Experimental Techniques in Molecular Biology (12 units)
o

03-206 Biomedical Engineering Laboratory (9 units)

2. One year of general chemistry with lab.

This is typically fulfilled by the following Carnegie Mellon courses:

09-105 Introduction to Modern Chemistry | 10
09-106 Modern Chemistry Il 10
09-221 Laboratory I: Introduction to Chemical Analysis 12

3. One year of organic chemistry with lab.

This is typically fulfilled by the following Carnegie Mellon courses:

09-217 Organic Chemistry | 9
09-218 Organic Chemistry Il 9
09-222 Laboratory II: Organic Synthesis and Analysis 12



4. One year of physics with lab.

This is typically fulfilled by the following Carnegie Mellon courses:

33-106 /111 Physics | for Engineering Students 12
(for science or engineering students)

33-112 Physics Il for Science Students 12
33-100 Basic Experimental Physics 6

5. One year of English.

This is typically fulfilled by the following Carnegie Mellon courses:
76-101 Interpretation and Argument 9
76-xxx English course of the student’s choice, typically 200-level or higher

In addition to these general course requirements, recommended coursework
includes calculus, biochemistry, statistics, behavioral sciences, ethics,

and languages. Interdisciplinary studies are also strongly encouraged,

and many students design an undergraduate curriculum that incorporates
majors and/or minors in both the natural and social sciences. One
interesting interdisciplinary minor offered is the Minor in Health Care

Policy and Management, which broadens awareness of the health

care field from social, economic, historical, and policy perspectives.

See http://coursecatalog.web.cmu.edu/melloncollegeofscience/
melloncollegeofscienceminors/ for the details of this minor.

Undergraduate research is a hallmark of the educational experience at
Carnegie Mellon in many disciplines. Whether in the psychology lab studying
the impact of breast cancer diagnosis on family social dynamics, in the NMR
lab imaging metabolic function in the heart or brain, or in the surgery suite
testing robotic devices, our students have made significant achievements in
research, well beyond the more traditional guided experiments.

Our university policy is to train students to be first class scientists,
engineers, artists, writers, managers, or whatever their passion may be.
We do not train students to be “pre-med,” but if they choose to use their
talents in a health profession, we offer many services to help them obtain
their life goals. Regular advising, application workshops, health issue
seminars and symposium, community outreach activities, and preceptor-
ship/ internship experiences are all part of our programming. The student
pre-health organizations on campus, the Doctors of Carnegie (DOCs) and
the Minority Association of Premedical Students (MAPS), together with the
Health Professions Program, provide students with many opportunities to
learn, explore, and prepare for their chosen area of professional interest.

The Health Professions Program has been successful in helping students to
define, prepare for, and obtain their professional goals. Our students are
regularly accepted at top-level medical and graduate programs, and our
alumni continue to serve as outstanding ambassadors of Carnegie Mellon
and the training and experience they received here.

Minors

In addition to a student’s primary degree, he or she can choose a minor,

a secondary focus to the student’s area of study, which can enhance a
student’s breadth of study and overall experience while not requiring the
same amount of coursework as a second major or degree. The following list
shows available minors. Unless otherwise indicated, minors are generally
open to all university undergraduate students.

Intercollege:
* Arts in Society (sponsored by the Center for Arts in Society)

* Health Care Policy and Management (sponsored by the College of
Humanities and Social Sciences, the H. John Heinz IIl College, and Mellon
College of Science)

Carnegie Institute of Technology:
* Biomedical Engineering

* Engineering Studies
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* Robotics Technology and Policy

Designated Minors (open only to CIT students):

* Automation and Control

* Biomedical Engineering

Colloids, Polymers and Surfaces Technology

» Data Storage Systems Technology

Electronic Materials
* Engineering Design
* Environmental Engineering

* Manufacturing Engineering

Materials Science and Engineering
* Mechanical Behavior of Materials

» Robotics

The College of Fine Arts:

* Accompanying (open only to students majoring in Music)

Architecture

Architectural History (available also to B.Arch. candidates)

Architectural Representation and Visualization

Architectural Technology

o Art

Building Science (open only to B. Arch. candidates)

Communication Design

Conducting (open only to students majoring in Music)

Drama

History of the Arts

Industrial Design

Jazz Performance

Jazz Performance (for students majoring in Music)

Music

Music Education (for students majoring in Music)

Music Performance

Music Technology

Music Theory

Photography, Film and Digital Imaging

The College of Humanities and Social Sciences:

 African and African American Studies
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Chinese

Decision Science

English

Environmental Policy

Ethics

European Studies

Film and Media Studies
French and Francophone Studies
Gender Studies

German

Hispanic Studies

History

International Relations
Japanese

Linguistics

Logic and Computation
Minority Studies

Multimedia Production
Philosophy

Policy and Management
Political Science

Psychology

Religious Studies

Russian Studies

Science, Technology and Society
Second Language Acquisition
Sociology

Statistics

Student Defined

Tepper School of Business:

* Business Administration Management (for Students in CFA)

Mellon College of Science:

Biological Sciences

Chemistry

Discrete Mathematics and Logic
Environmental Science

Mathematical Science

¢ Physics
 Scientific Computing

« Secondary Education and Teacher Certification

School of Computer Science:

« Computer Science

Pre-Law Advising Program

Director: Joseph Devine, Associate Dean for Undergraduate Studies, H&SS
Office: H&SS Dean’s Offce, Baker Hall 154
www.cmu.edu/pre-law

“Law School” is an objective that students frequently mention when asked
about post-baccalaureate plans. It seems in its brevity to be a simple
enough answer, but in reality it masks a host of complex and momentous
personal decisions and strategic tasks.

First and foremost, seeking entry into law school implies an informed
decision about the rigors of law school and the realities of professional life
as an attorney, as well as a strong and mature commitment to achieving
these objectives at significant cost and investment (financial, personal,
and intellectual). Second, it implies an understanding of the prolonged
sequence of steps involved in the process of selecting law schools to which
to apply, actually applying, ultimately selecting a school to attend, financing
a law school education, and succeeding in law school. Finally, it implies

an understanding of this as one of many options that should be carefully
considered before a choice is made that will so significantly influence the
course of one’s personal and professional life.

To address these needs, the University offers a Pre-Law Advising Program
for students and alumni/ae who are contemplating or actively seeking to
enter law school. The program consists of a range of support services,
coordinated centrally, designed to assist these groups in engaging the
complex questions associated with decisions about law school, and in
successfully negotiating the sequence of tasks associated with selecting,
applying and gaining admission to the best law schools possible.

The emphases of this program are:

« early identification of “pre-law” candidates;

« stimulation at early stages and throughout this process to consider the
essential questions of personal suitability for law school and professional
life as an attorney;

engagement with meaningful substantive issues rooted in the law
that illustrate the intellectual complexities of our legal system and the
corresponding intellectual acumen needed to enter and thrive in this
profession;

timely direction in designing and executing a well-planned law school
research, selection and application strategy;

gathering and using accurate data on university alumni entering law
school and the legal profession.

The program proper consists of several components, organized and made
available as an ongoing service to all students and graduates of the
University. These components include periodic workshops and seminars, a
Pre-Law web site, a weekly pre-law newsletter, pre-law library, and linkage
with law school admissions offices, the Law School Admissions Council, and
associations (both regional and national) of pre-law advisors. The program
also works with the student Pre-law Society and Undergraduate Student
Mock Trial Association.

Two “early admission” options are available to Carnegie Mellon
undergraduates interested in either of Pittsburgh’s two law schools: the
Duquesne University School of Law, and the University of Pittsburgh School
of Law. Requirements and procedures vary for each option. Interested
students should meet with the University pre-law advisor before the end of
their junior year.



Department of Athletics & Physical
Education

Please see http://coursecatalog.web.cmu.edu/servicesandoptions/
departmentofathleticsandphysicaleducation/

Reserve Officers’ Training Corps (ROTC)

Please see http://coursecatalog.web.cmu.edu/servicesandoptions/rotc/

Study Abroad

Carnegie Mellon students from every major can study in any part of the
world for a semester, year or summer. Short-term programs during spring
and winter break are also possible. A well planned study abroad program
will allow a student to receive credit for study abroad and graduate on time.
Most students study abroad during their junior year; however, a growing
number of students are studying abroad during their sophomore and senior
years.

The study abroad advising staff offers general information sessions as well
as individual advising appointments to assist students in all stages of the
study abroad process. The Office of International Education (OIE) has a large
in-house library as well as useful web links to help students find the most
appropriate study abroad program. In addition, OIE offers orientations to
help with personal, academic and acculturation issues, before and after a
study abroad experience.

Carnegie Mellon offers students a variety of payment options for study
abroad to allow students to study abroad regardless of financial need. There
are three categories of programs: Exchange Programs, Sponsored Programs,
and External Programs. A description of each program follows. More detailed
information can be found at www.cmu.edu/studyabroad.

Exchange Programs

Students who participate in exchange programs pay Carnegie Mellon tuition
and receive their regular financial aid package. Students are responsible for
room, board, travel and miscellaneous expenses.

University Exchanges

Carnegie Mellon University has university-wide exchange programs with
institutions located in Australia, Chile, Hong Kong, Israel, Japan, Mexico,
Qatar, Singapore, and Switzerland.

Departmental Exchanges

Architecture, Art, Chemical Engineering, Design, Drama, Electrical and
Computer Engineering, English, Heinz College, Information Systems,
Materials Science and Engineering, Modern Languages, Computer Science
and Business offer departmental exchange programs. Students should
contact their department or the study abroad website for additional
information.

Sponsored Programs

The university has designated a few study abroad programs administered by
other organizations or universities as sponsored programs. To participate in
these programs students pay a university fee equivalent to current tuition,
room and board, and retain their eligibility for all financial aid. Carnegie
Mellon in turn pays the program costs to the study abroad sponsor. Where
applicable, funds are distributed to the student for room, board, travel, and
personal expenses.

Currently Carnegie Mellon has 38 sponsored programs available around
the world. A full list can be found at www.cmu.edu/studyabroad or in
consultation with a study abroad advisor.
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External Programs

Students may also participate in a program sponsored by another university
or study abroad organization if the student’s home department approves the
program and its course offerings. Students will pay the other organization

or institution directly. Students who receive institutional aid from Carnegie
Mellon will not be eligible for this aid while they are abroad. However,
students with state and federal aid will still qualify. Students can learn more
about external program options during study abroad advising appointments
and by exploring the study abroad website and library.

University Student-Defined Major

Carnegie Mellon offers the opportunity for undergraduate students to pursue
a University Student-Defined Major. (There are also opportunities to pursue
a Student-Defined Major in some of the colleges [see relevant college
section of the catalog]). For information and advice, interested students

are encouraged to speak to the Associate Dean (sic) of their current home
college or the college most relevant to the proposed course of study.

The requirements for successful completion of a University Student-
Defined Major include a student proposal approved by an advisor, relevant
college(s), and the Provost, and successful completion of the approved
course of study. In brief:

* A student interested in pursuing a university student-defined major
must develop a proposal which outlines an intellectually coherent area
of study (with degree title) and a plan of study (courses to be taken,
pedagogical rationale, proposed schedule). The proposal should include
an explanation of why it is not appropriate or possible to pursue such
a program through the curriculum of any one of the colleges. It should
outline a program of study for both general education (for example, the
core requirements of one of the most relevant colleges or equivalent
general education plan) and major requirements. The proposal should
designate one of the participating colleges as defacto “home college” for
tracking and verification purposes.

The student’s proposal must be approved by a faculty advisor within a
college who takes pedagogical responsibility for the program, by the de
facto “home college” and by any other colleges involved in granting the
degree. The signed proposal will be submitted to the Provost’s office for a
final review and approval.

Once approved by the faculty advisor, colleges, and the Provost's office,
the student’s major will be administered by the advisor and his/her
progress tracked by the Dean’s office of the “home college.” The “home
college” will be responsible for monitoring the student’s progress and
reminding any collateral colleges of the approval of the student-defined
major so that these colleges may insure the student’s ability to enroll

in the necessary courses. Upon successful completion of the course

of study, the “home college” will be responsible for contacting all the
relevant colleges and verifying the completion of the degree. Unless
there are sufficient numbers of university student-defined majors in any
graduation year, upon consultation with the “home college,” students
may chose to receive the diploma in the most relevant department’s
ceremony.

University Summer Sessions

The campus is in full operation during the summer, populated by students
and faculty from a variety of programs. The university continues to have
outstanding, innovative educational programs extending beyond regular
involvement with its degree candidates. Three sessions of summer school
are held for college students who wish to make up or advance their degree
program studies. Every service and support organization is available to
summer students: Computing Services, the Student Health Center, the
Counseling Center, the University Libraries, the Office of Admission, the
Career Center, Student Activities, etc.

Session One: mid-May to early July
Session All: mid-May to mid-August

Session Two: early July to mid-August
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Undergraduate Options

The three summer sessions of credit course work are designed to meet the
needs of currently enrolled college students (not exclusively Carnegie Mellon
students) as they complement or supplement various college programs.

The university offers a wide range of courses in the Carnegie Institute of
Technology (CIT), College of Fine Arts (CFA), College of Humanities and
Social Sciences (H&SS), the Mellon College of Science (MCS), the School of
Computer Science (SCS), and the Undergraduate Business Program in the
Tepper School of Business.

Undergraduates have the opportunity to earn advanced credit, remove
deficiencies, and regularize their schedules pursued during the academic
year; graduates may work toward master’s and doctor’s degrees, and
professional people are encouraged to increase their knowledge and skills.
There are two summer sessions, both seven weeks in duration. Special
programs and graduate work may cover other periods of time.

Carnegie Mellon reserves the right to withdraw any course not justified
by the number of applicants and to make changes in scheduling when
necessary and advisable.

Requests for further information should be addressed to:

The HUB

Enroliment Services
Carnegie Mellon University
5000 Forbes Avenue
Pittsburgh, PA 15213-3890
(412) 268-8186

FAX: (412) 268-8084
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Department of Athletics and Physical Education

Susan Bassett, Director of Athletics
Office: 204 Gymnasium
http://www.cmu.edu/athletics/physed/

Intercollegiate Athletics

Carnegie Mellon emphasizes excellence in its intercollegiate athletic
programs as well as in its classrooms. The University strongly believes that
academic and athletic excellence can successfully coexist. It also believes
that intercollegiate athletics are important in student life and can become
a key part of the educational experience. Professional and social endeavors
after graduation also benefit from university experiences as a student-
athlete.

Carnegie Mellon sports teams have competed intercollegiately since the
early 1900s. In the past 15 years, the program has experienced extensive
success. The Tartans have won 81 conference championships and competed
in over 108 national championships since 1976. This success has been
achieved while meeting all of the academic requirements of demanding
programs and without athletic scholarships.

In 1986, Carnegie Mellon became a charter member of the University
Athletic Association (UAA), a nine-team league of similar institutions with
regard to academic and athletic programs. The UAA, a national association
which geographically reaches as far north as Massachusetts, as far south
as Atlanta and as far west as St. Louis and Chicago, sponsors intercollegiate
competition in 24 sports including 12 for men and 12 for women. UAA
members include Brandeis University, Case Western Reserve University,
Carnegie Mellon University, Emory University, New York University,

the University of Chicago, the University of Rochester and Washington
University in St. Louis.

Carnegie Mellon, like the other seven UAA members, is a member of the
National Collegiate Athletic Association (NCAA). Its intercollegiate teams
compete on the Division Il level, which prohibits athletic scholarships and
operates under the true meaning of amateurism. Student-athletes who play
at the varsity level are students first and athletes second. All students, both
athletes and non-athletes, are treated equally with regard to admission and
financial aid policies. Carnegie Mellon fully supports a policy of equity in
resources and opportunities for women and men.

The university fields competitive teams in 17 sports. The Tartans compete
in football, men’s and women'’s soccer, men’s and women’s cross-country,
men’s and women'’s tennis, women's volleyball, men’s and women'’s
basketball, men’s and women’s swimming, men’s and women'’s indoor and
outdoor track and field, and golf.

Carnegie Mellon’s intercollegiate program has consistently produced
winners. The Tartans’ football team has won 15 conference championships,
has a string of 33 consecutive winning seasons, and has appeared in the
NCAA Division Il Championship playoffs six times. In 1979, Carnegie Mellon
was awarded the Lambert Trophy as the best small college team in the
northeast. The men’s cross country won the conference championship in
2005 going on and placing 8th at nationals that same season. The team also
has had a 12th and 9th place finish at nationals. The women'’s cross country
won the 1998 conference and went on to place 4th nationally.

A freshman computer science major on the men’s tennis team won the
NCAA National singles title in 2000 and Carnegie Mellon’s top doubles
team also was selected to play in the nationals. The men’s program
garnered their highest team ranking ever in 2006 at 11th nationally. The
women'’s tennis team has recently produced national ranked players in the
NCAA competition and in 2005 had a sophomore claim the ITA National
Small College Championship while earning the James O’ Hara Sargent
Sportsmanship Award. Both men’s and women’s swimming and track
and field teams annually qualify a number of athletes for the national
championships. Swimming recently has produced a national champion
and the men’s track and field team has won back-to-back conference
championships.

To provide excellence in the athletic program, the department employs full-
time coaches in all varsity sports. Intercollegiate competition begins with
the first football and soccer games in early September and ends with the
UAA track and field, golf and tennis championships in late April. Students

with athletic skills in any of the above mentioned sports are welcome to
become members of the team. Participation is open to all students. Inquiries
may be directed to the appropriate coach at the:

Department of Athletics
Skibo Gymnasium
Carnegie Mellon University
Pittsburgh, PA 15213
(412) 268-8551

Recreation

In addition to providing for its more formal programs and teams, Carnegie
Mellon’s athletic facilities are available for use by individual students on an
extensive seven-day per week schedule.

The Skibo Gymnasium, has facilities for basketball, volleyball, badminton,
weight lifting, and cardio equipment. Located within the University Center
are facilities for squash, basketball, racquetball, volleyball, badminton, a
diving pool and a large swimming pool for lap swim, cardio machines like
treadmills, Expresso Bike EFX, steppers, Cybex machines, dumbbells, a
sauna and a whirlpool. Gesling Stadium provides soccer, football and track
facilities. Tennis courts, located between the University Center and Margaret
Morrison, are lighted for night play. During the school year they are open for
use by students, faculty and staff.

These facilities are available to any student, faculty or staff person with a
valid Carnegie Mellon ID. For hours, please contact the Athletic Office at
(412) 268-1236, or visit our website.

Physical Education

The Department of Physical Education provides an elective program with
an emphasis on personal fitness and lifetime recreation, thus preparing
students for physical activity after the college years. Most classes are
offered on a mini-course system with each class running seven weeks in
length.

This program of more than 30 courses is designed for all students, from the
beginner to those students who have already developed some skill. Courses
include personal fitness, racquetball, tennis, golf, weight training, karate,
aerobic fitness, and yoga. Instruction is also provided in several team sports.
Carnegie Mellon also provides courses for American Red Cross certification
in the four levels of swimming (beginners, intermediate, swimmers, and life
guarding), and First Aid and Cardiopulmonary Resuscitation (CPR).

Intramural Sports

For those who seek another level of competition or just like to participate
and have fun, the Intramural Program provides recreation and relaxation
for all students, faculty and staff, regardless of the degree of their natural
athletic skills. The university prides itself on an intramural program which
annually involves 6,000 students. Men and women, both graduate and
undergraduate, compete in more than 20 different activities. Major sports
include flag football, soccer, volleyball, floor hockey. basketball, and softball.
A few of our popular tournaments are ultimate frisbee, dodgeball, tennis,
and badminton.

Through participation in this program, students are able to keep physically
fit, put to good use various learned skills, and develop leadership, team
play and sportsmanship. Intramural activities, like all sports endeavors,
contribute to physical development, good health, and a sound state of mind,
while providing keen competition and team spirit. In addition, intramurals
possess an inherent flexibility that allows for a limited commitment of time
in light of academic priorities. The intramural program permits students
from all departments to meet and socialize on an informal basis.
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Department of Athletics and Physical Education

Fitness and Wellness

The university is well aware that fitness is a vital contributor to an
individual’s well-being and productivity. For this reason the department is
committed to providing the entire campus community with the opportunity
and resources to keep fit for the new century.

The Fitness and Wellness program provides educational services, programs,
workshops and seminars. Programs include cardio-respiratory fitness,
muscular strength, blood pressure and stress reduction. Workshops include
the topics of nutrition, weight control, stress management and lower back
care and prevention. The Group X program provides over 30 exercise classes
per week ranging from yoga and pilates to zumba and spinning.

Faculty

SUSAN BASSETT, Director of Athletics - M.S., Indiana University,Carnegie
Mellon, 2005-.

GARY ALDRICH, Associate Head Track & Field Coach/Instructor - M.S.,
Slippery Rock University,Carnegie Mellon, 2006-.

TERRY BODNAR, Assistant Football Coach/Instructor - M.S., Indiana
University of PA,Carnegie Mellon, 1984-.

JOSH CENTOR, Assistant Director of Athletics - B.A., Brandeis
University,Carnegie Mellon, 2008-.

ALAN DEGENNARO, Strength and Conditioning CoachCarnegie Mellon,
2011-.

DARIO DONATELLI, Head Men'’s Cross-Country & Track Coach - M.S., Indiana
University of PA,Carnegie Mellon, 1984-.

RICHARD ERDELYI, Assistant Football Coach and Head Golf Coach/Instructor
- B.A., University of Pittsburgh,Carnegie Mellon, 1987-.

ANDREW GARCIA, Assistant Men’s Basketball CoachCarnegie Mellon, 2011-.
SARA GAUNTNER, Assistant Director of Athletics for Instructional Programs
& Recreation & Aquatics Director/Instructor - M.S., Gannon University &
Duquesne University,Carnegie Mellon, 2005-.

ANDREW GIRARD, Head Men'’s and Women'’s Tennis Coach/Instructor - B.S.,
Michigan Tech University,Carnegie Mellon, 2003-.

SARAH HAYES, Assistant Women'’s Basketball CoachCarnegie Mellon, 2011-.
JACQUIE HULLAH, Head Women'’s Basketball CoachCarnegie Mellon, 2011-.
TODD JACKSON, Assistant Director of Athletics for Intramurals & Club Sports
& Intramurals Director/Instructor - M.S., University of Connecticut; Carnegie
Mellon, 2009-.

KIM KELLY, Head Women'’s Volleyball Coach/Instructor - MBA, Mt. St. Mary’s
University,Carnegie Mellon, 2005-.

MATTHEW KINNEY, Head Swimming and Diving Coach/Instructor - M.S.,
Western lllinois,Carnegie Mellon, 2007-.

RICHARD LACKNER, Head Football Coach/Instructor - B.A., Carnegie
Mellon,Carnegie Mellon, 1979-.

ARRON LUJAN, Head Men'’s Soccer Coach - M.S., Virginia Commonwealth
University,Carnegie Mellon, 2008-.

DONNA MOROSKY, Director of Fitness and Health/Instructor - Post-Graduate
Education, University of Pittsburgh; Carnegie Mellon, 1975-.

MICHAEL PIRANIAN, Assistant Men’s Soccer Coach/Instructor - B.S., Virginia
Polytechnic Institute & State University,Carnegie Mellon, 2008-.

JEFF SIMMONS, Assistant Football Coach/Instructor - B.A., Geneva College;
Carnegie Mellon, 2010-.

PATTYE STRAGAR, Operations Manager for Fitness and Aquatics/Instructor -
B.S., Northwestern University; Carnegie Mellon, 2003-.

YON STRUBLE, Head Men’s Soccer Coach/Instructor - M.S., Georgia State;
Carnegie Mellon, 2010-.

TONY WINGEN, Head Men’s Basketball Coach/Associate Athletic Director/
Instructor - M.Ed., Springfield College; Carnegie Mellon, 1990-.
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Reserve Officers' Training Corps (ROTC)

Department of Aerospace Studies (Air Force ROTC)

Mark T. McKenzie, Colonel, U.S. Air Force
Office: 2917 Cathedral of Learning, University of Pittsburgh

In the four-year commissioning program, a student takes the general
military course (GMC) during the freshman and sophomore years, attends a
four-week summer training program, and then takes the professional officer
course (POC) in the junior and senior years. In the two-year commissioning
program, a student attends a five-week summer training program following
his or her junior year and then enters the POC. A student is under no
contractual obligation to the Air Force until entering the POC or accepting an
Air Force scholarship. In addition to the academic portion of the curriculum,
each student attends two hours of leadership lab each week. This lab
utilizes a student organization designed for the practice of leadership

and management techniques. Two to three and a half year scholarships

are available on a competitive basis to qualified students. Many AFROTC
scholarships cover a portion of tuition costs, incidentals and lab fees, $600
for books, plus pay each recipient $250-$400 per month.

General Military Course (GMC)

The subject matter for the freshman and sophomore years is developed
from an historical perspective and focuses on the scope, structure, and
history of military power with emphasis on the development of air power.
The freshman courses explore the role of U.S. military forces, and the Air
Force in particular, through a study of the total force structure, strategic
offensive and defensive forces, general-purpose forces, and support forces.

The sophomore courses include an introduction to the history of air power
with emphasis on the development of concepts and doctrine governing the
employment of U.S. air power.

Professional Officer Course (POC)

The Professional Officer Course, taken during the cadet’s junior and senior
years, concentrates on three main themes: the concepts and practices of
management, leadership, and national defense policy. During the first term
of the junior year, the course concentrates on a study of the management
functions: planning, organizing, coordinating, directing and controlling.
Basic and advanced management techniques, as found in the military
and industrial environment, are explored. The second term deals with the
application of general concepts of leadership to Air Force situations. As
a basic study of human behavior, human relationships, and professional
ethics, the course emphasizes the similarities between the problems
encountered in the military and civilian environment. The first term of the
senior course concentrates on selected elements of the U.S. government
and national security process engaged in producing national strategy as
well as various elements of U.S. military forces, doctrine, and employment
capabilities. During the second term, the course concentrates on the
strategic options available to the U.S. and on the manner in which policy
choices are made. The course also includes a review of the military justice
system.

For details about the two programs as well as information on the courses,
scholarships and flying programs, interested students are encouraged

to contact the Air Force ROTC detachment, or write to the Professor of
Aerospace Studies, Air Force ROTC, 2917 Cathedral of Learning, University of
Pittsburgh, Pittsburgh, PA 15260.

Department of Military Science (Army ROTC)

John N. Bender, Lieutenant Colonel, U.S. Army
Office: Bellefield Hall, Room 409, University of Pittsburgh

The Army Reserve Officers’ Training Corps (ROTC) program support-ing

Carnegie Mellon University is located at the University of Pitts-burgh. It
exists to train the future officer leadership of the United States Army and
offers opportunities and challenges that can put college students on the

fast track to success in life. ROTC provides a combination of academics and
important hands-on training, in addition to physical and mental challenges
that will help students succeed in college and beyond. Through the training
in ROTC, students will develop the confidence, self-esteem, motivation and
leadership skills they will need regardless of their career plans.

The Four-Year Program

The traditional Four-Year program is divided into two parts. The Basic Course
is taken in the freshman and sophomore years. There is no commitment for
non-scholarship students at this level. Upon success-ful completion of the
Basic Course, students are eligible for the Advanced Course, taken in the
junior and senior years. At the beginning of the Advanced Course, students
will decide whether or not they wish to become officers in the Army and
enter into a formal contract. During the summer between the junior and
senior years, students are required to attend the the Leader Development
and Assessment Course (LDAC). Upon successful completion of a University
degree and the Army ROTC program, students are commissioned into the
United States Army as a Second Lieutenant.

The Two-Year Program

If the first two years of ROTC are not taken, students can attend the
Leader’s Training Course (LTC) during the summer between the sophomore
and junior year. This camp will qualify students to begin the Advanced
Course in their junior year or in the first year of a two-year graduate
program. Or, if students have served in the active duty military, attended
a military academy for one year, participated in JROTC for three years or
belong to a Army National Guard or Army Reserve unit, they already qualify
for entrance into the Advanced Course.

The Alternative Entry Program

The Alternative Entry Program is designed for academic junior students with
no prior qualifying military training but are otherwise qualified. This option
allows students to contract into the Advanced Course without receiving
placement credit for the basic course. Students accepted into this program
must complete the Leader’s Training Course and the Leader Development
and Assessment Course during the summer months.

Curriculum

Freshman Year Units
30-101 Introduction to Military Leadership - Fall 5
30-102 Foundations of Leadership - Spring 5
Sophomore Year Units
30-201 Leadership Dynamics and Application - Fall 5
30-202 Applications in Leadership and Combat Power - Spring 5
Junior Year Units
30-301 Basic Leader Planning and Combat Operations - Fall 5
30-302 Advanced Leader Planning and Combat Operations - Spring 5

Leadership Development & Assessment Course (six-week required summer camp)

Senior Year Units
30-401 Progressive Leadership Theory and Applications - Fall 5
30-402 Transition to the Profession of Arms - Spring 5

Army ROTC Scholarships

Army ROTC offers four, three and two year full scholarships with additional
annual allowances of $900 for books and a monthly stipend. High school,
undergraduate and incoming two-year graduate students are eligible
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Reserve Officers' Training Corps (ROTC)

to apply. For application and information call ROTC at the University of
Pittsburgh at (412) 624-6254/6197.

The Simultaneous Membership Program (SMP)

This program allows students to become members of the Army National
Guard or the Army Reserves while enrolled in Army ROTC. Students in the
Advanced Course who are SMP are paid for their Guard/Reserve training.
The benefit of this program is that students in the Advanced Course are able
to act as Army officers in their National Guard or Reserve unit, receiving
valuable leadership experience.

Summer Programs

Leadership Development & Assessment Course

This 35-day camp is a requirement for all contracted students. Students
attend the summer between their junior and senior year. Students are
placed in various leadership positions throughout Camp and their skills and
abilities will be tested and evaluated in preparation of a commission in the
United States Army. All expenses are paid by the Army. Students are paid
while attending.

Leader’s Training Course

This 35-day camp is taken as a prerequisite for entry into the Ad-vanced
Course if the Basic Course cannot be fulfilled. It is taken the summer before
the junior year. All expenses are paid by the Army. Students are paid while
attending.

Army Adventure Training

ROTC students may participate in Airborne School, Air Assault School,
Northern Warfare School and Mountain Warfare School the summer before
the sophomore and junior year. These courses range from two to four weeks
and students must arrive in top physical condition. All expenses are paid by
the Army.

Extracurricular Activities

Rangers

Army ROTC students are eligible to participate in the Cadet Ranger Club.
The Club conducts physically and mentally challenging extracurricular

training to promote fitness, teamwork, self-confidence and fellowship.

Training includes physical fitness, rappelling, rope bridging, tactics, hiking,

climbing, weapons training and orienteering.

Scabbard & Blade
National Honor Society consisting of cadets/midshipmen from Army, Air
Force and Naval ROTC.

Rho Tau Chi

Military fraternity established for the members of the various branches of
ROTC. Purpose is to draw together cadets to increase communication and
feelings of goodwill between the Cadet Corps and the community. Cadets
participate in a variety of community service projects.

Color Guard

Dedicated group of Army ROTC cadets who train and perform to present the
American flag and Army colors at football and basketball games and various
community events.

Department of Naval Science (Naval ROTC)

Gregory Billy, Captain, U.S. Navy
Office: 4615 Forbes Avenue

The Department of Naval Science was established 16 December 1987.
Its mission is to prepare young men and women mentally, morally, and
physically, and to instill in them the highest qualities of duty, honor, and
loyalty, in preparation for leadership positions in the naval service.

Carnegie Mellon’s Naval Reserve Officers Training Corps (NROTC) is designed
for young men and women who are seeking a challenging academic
experience and who desire to serve their country as officers in the Navy or
Marine Corps after graduation.

NROTC midshipmen lead the same campus life as other Carnegie Mellon
students. They make their own arrangements for room and board, choose
a preferred area of study and participate in extracurricular activities.
Midshipmen wear civilian clothes to classes but wear uniforms one day

of the week. NROTC students are active in all facets of university life;
many are in positions of leadership in student government, on varsity and
intramural sports teams, in campus clubs, and other student organizations.
The NROTC program seeks students who are bright, ambitious, enthusiastic
leaders whose lives are enriched by their education at Carnegie Mellon and
by their involvement in NROTC.

Four-Year Scholarship Program

The four-year scholarship program provides full tuition and university

fees, $750 for textbooks per year, uniforms, and a $250 per month tax-
free subsistence allowance to students during their freshman year. This
stipend then increases to $300 during their sophomore year, $350 for their
junior year and $400 for their senior year. Midshipmen must complete the
university-approved curriculum of their choice, including courses in calculus
and calculus-based physics (Navy Option Only), and specified courses in
naval science subjects. Paid summer training periods are also provided.
Scholarships are awarded on the basis of a nationwide competition before
the start of the freshman year. Midshipmen commissioned through the
scholarship programs become officers in the Navy or Marine Corps and incur
a four-year active duty obligation in a selected area of the naval service.

Tweedale Scholarship Program

This scholarship program provides the same benefits as the four-year
program, but is targeted toward currently enrolled students who have
completed at least one, but not more than four semesters, and who

are pursuing technical majors. This program allows a highly-qualified
engineering, physics, chemistry, or mathematics student who has never
applied for a NROTC scholarship in the past to be considered for this
scholarship. Solid academic standing within his or her field of study is
required, including a ranking within the top half of students pursuing his or
her chosen course of study. If nominated by the Professor of Naval Science
for this scholarship, the student will generally receive a scholarship decision
within 5 working days from submission. Midshipmen commissioned through
the scholarship programs become officers and incur a four-year active duty
obligation in a selected area of the naval service.

College (Non-Scholarship) Programs in NROTC

Qualified students may participate in NROTC as college program (non-
scholarship) midshipmen and earn commissions in the Navy or Marine Corps
Reserve upon graduation. The active duty obligation for this program is
three years. Students receive all naval science textbooks and uniforms.
Additionally, if awarded advanced standing during their junior and senior
years, they receive a tax-free subsistence monthly allowance of $350 and
$400 respectively. A paid summer training period is provided between the
junior and senior year. College program students may compete for three-
and two-year scholarships described in the following paragraph.

College Program Three- and Two-Year Scholarships

Three-year scholarships are available on a competitive basis to those
qualifying college program (non-scholarship) NROTC students who have
demonstrated leadership and academic excellence during their freshman

or sophomore year and are nominated for the scholarship by the Professor
of Naval Science. Scholarship benefits are identical to those provided by
the four-year scholarship program. Active duty obligation is four years upon
commissioning in a selected area of the naval service.

Two-Year National Scholarship Program

Sophomores who have not participated in the NROTC program may apply
for a nationally competitive two-year NROTC scholarship. The two-year
scholarship program provides the same benefits as the four-year program
for a period of 20 months. Students must apply for this program no

later than February of their sophomore year. Students selected for this
program attend the Naval Science Institute during the summer before their
junior year to complete required naval science course material. A paid
summer training period is provided between the junior and senior years.
Commissionees incur a four-year active duty obligation upon graduation in a
selected area of the naval service.

Curriculum

The sequence of naval science courses is the same for all officer candidates
for the first three semesters. Midshipmen accepted into the Marine Corps
option program will have curriculum variations starting with their third year.
Additionally, some candidates may be required to complete courses in
American military affairs, national security policy, English, mathematics,
and/or the physical sciences. Descriptions of the course requirements for
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each candidate classification (scholarship/college program) may be obtained
from the Department of Naval Science office.

All scholarship and college program students are required to attend a
weekly 1.5 hour Naval Laboratory (32-100) where professional orientation,
military drill, physical fitness, and leadership are emphasized. Guest
speakers from the Fleet are frequent participants in these laboratories.
Naval Science courses are open to all students. Since these are required
courses for NROTC students, they will be given priority in enroliment.
Remaining spaces will be filled through the normal university registration

process.

Naval Professional Academic Courses (Naval Science Courses)

Freshman Year Units

32-100 Naval Laboratory 3

32-101 Introduction to Naval Science 6

32-102 Seapower and Maritime Affairs 6

Sophomore Year Units

32-200 Naval Laboratory 3

32-201 Leadership & Management 9
- *

32212 Navigation 9

Junior Year Units

32-300 Naval Laboratory 3
- Fok

32310 Evolution Of Warfare o
- *

3231 Naval Ship Systems I-Engineering °
- *

32312 Naval Ship Systems Il-Weapons K

32-400 Naval Laboratory 3

32-402 Leadership and Ethics 6
- k%

32-410 Amphibious Warfare 9
- *

3241 Naval Operations and Seamanship E

Footnotes:

) Required of students in the Navy Option

= Required of students in the Marine Option

All other courses are required of all students in the program.

Army ROTC Faculty

JOHN N. BENDER, Lieutenant Colonel, Professor of Military Science - M.S.,
Long Island University; Carnegie Mellon, 2004-.

ANDREW R. KICK, Captain, Assistant Professor of Military Science - B.S.,
University of Dayton; Carnegie Mellon, 2005-.

ROY C. NICKERSON, Captain, Assistant Professor of Military Science - B.A.,
Western Kentucky University; Carnegie Mellon, 2004-.

Naval ROTC Faculty

GREGORY BILLY, Captain, US Navy; Professor of Naval Science - B.S. , United
States Naval Academy; Carnegie Mellon, 2008-.

JOSEPH GRANT, Lieutenant Colonel, U.S. Marine Corps; Associate Professor
of Naval Science - M.A., Naval Postgraduate School; Carnegie Mellon, 2008-.

ALEX LEARY, Lieutenant, U.S. Navy; Assistant Professor of Naval Science -
M.S., University of Pittsburgh; Carnegie Mellon, 2008-.

BRIAN PATTERSON, Lieutenant, U.S. Navy; Assistant Professor of Naval
Science - B.S., United States Merchant Marine Academy; Carnegie Mellon,
2007-.

JOSEPH THOMPSON, Lieutenant; U.S. Navy; Assistant Professor of Naval
Science - B.S., United States Naval Academy; Carnegie Mellon, 2006-.
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Intercollege Programs

Carnegie Mellon University offers several degree programs and courses
of study which are coordinated by multiple colleges, reflecting the
interdisciplinary nature of the university. These are detailed below.

BXA Intercollege Degree Programs

The BXA Intercollege Degree Programs enable students the freedom to
individualize their educational experience by promoting integration, balance
and innovation. There are three degree programs from which to choose:

* Bachelor of Humanities and Arts
* Bachelor of Science and Arts

* Bachelor of Computer Science and Arts

For detailed information on the BXA Intercollege Degree Programs, go to
http://coursecatalog.web.cmu.edu/servicesandoptions/intercollegeprograms/
bxaintercollege/.

Bachelor of Science in Computational Biology

Computational Biology is concerned with solving biological and biomedical
problems using mathematical and computational methods. It is recognized
as an essential element in modern biological and biomedical research. There
have been fundamental changes in biology and medicine over the past
decade due to spectacular advances in biomedical imaging, genomics, and
proteomics. The nature of these changes demands the application of novel
theories and advanced computational tools to decipher the implications

of these data, and to devise methods of controlling or modifying biological
function. Consequently, Computational Biologists must be well trained and
grounded in biology, mathematics, and computer science.

The School of Computer Science and Mellon College of Science have joined
forces to establish an exciting new interdisciplinary program leading to a
B.S. in Computational Biology. This new degree is a major re-engineering
of the current Computational Biology major offered by the department of
Biological Sciences (which was one of the first degree-granting program in
Computational Biology in the country). This new degree supplants the old
program beginning in 2006.

The goal of this new degree program is to provide an intensive
interdisciplinary education to enable outstanding students to become
leaders in identifying and solving tomorrow’s biological problems

using computational methods. The new program'’s curriculum is truly
interdisciplinary and is designed for students interested in the intersection
of Biology and Computer Science.

Applications to the program are invited from current sophomores. Applicants
must have completed, or be currently enrolled in: 03-231 Biochemistry

I and 15-210 Parallel and Sequential Data Structures and Algorithms .
Applicants must submit an informal transcript (whiteprint, obtainable

from their academic advisor) and an essay describing their interest in the
program. Completed applications should be submitted to Dr. Maggie Braun
at mabraun@andrew.cmu.edu in Doherty Hall 1320 or Dr. Mark Stehlik

at mjs@cs.cmu.edu in Gates Building 5103 no later than one week after
midsemester grades are released in a given semester.

Degree Requirements

47 unitsMath/Stats Core
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21-120 Differential and Integral Calculus 10
21-122 Integration, Differential Equations and Approximation 10
21-127 Concepts of Mathematics 9
21-XXX Math Elective (21-241, 21-260, 21-341) 9
36-XXX Statistics Elective (36-217, 36-225, 36-247, 36-625) 9

41 unitsGeneral Science Core

09-105 Introduction to Modern Chemistry | 10
09-106 Modern Chemistry Il 10
09-217 Organic Chemistry | 9
33-111 Physics | for Science Students 12

51 units Biological Sciences Core

03-121 Modern Biology 9

03-231 Biochemistry | 9
or 03-232 Biochemistry | (9 units)

03-240 Cell Biology 9

03-330 Genetics 9

03-343 Experimental Techniques in Molecular Biology 12

03-342 is a corequisite for 03-343

03-201 Undergraduate Colloquium for Sophomores 1
or 15-128 Freshman Immigration Course (1 units)

03-411 Topics in Research 1

56 units Computer Science Core

15-122 Principles of Imperative Computation 10
15-150 Principles of Functional Programming 10
15-210 Parallel and Sequential Data Structures and Algorithms 12
15-251 Great Theoretical Ideas in Computer Science 12
15-451 Algorithm Design and Analysis 12

45-54 unitsMajor Electives

03-511 Computational Molecular Biology and Genomics 9
03-XXX, 15-XXX, or 02-XXX Computational Biology Electives 18-24
03-3XX Advanced Biology Elective 9
15-XXX Advanced Computer Science Elective (15-211 or higher) 9

75 unitsGeneral Education

99-10x Computing @ Carnegie Mellon
76-101 Interpretation and Argument
Elective Cognition, Choice and Behavior

Elective Economics, Political and Social Institutions
Elective Cultural Analysis

Elective Non-technical Elective

Elective Non-technical Elective

Elective Non-technical Elective

Elective Non-technical Elective

© oo wwooow

Free Electives 40-49

Minimum number of units 360
required for degree:

Bachelor of Science in Computational Finance

The Mellon College of Science, the Heinz College of Public Policy and
Management and the Tepper School of Business jointly offer a degree
uniquely designed to meet the quantitative needs of the finance industry.
Modeled after the highly successful Carnegie Mellon Master of Science

in Computational Finance, this degree allows students to develop a deep
knowledge of mathematics, probability, statistics, and the applications
of these disciplines to finance. Students who complete this degree

may directly enter the finance industry, enter other industries where

an applied mathematics training is appropriate, or pursue advanced
degrees in economics, finance or the mathematical sciences. Students
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entering the work force upon completion of this degree may wish to later
complement their undergraduate degree with a Master’s degree in Business
Administration or other professional degree. Students who might eventually
pursue doctoral degrees in economics, finance, statistics or mathematics
should seek advising on how to use their electives in order to prepare for
graduate work in their chosen disciplines. Students apply for admission to
the B.S. program in Computational Finance in the second semester of the
sophomore year. Later application is also possible.

The Bachelor of Science in Computational Finance is an Intercollegiate
Program. Students who pursue Computational Finance as their primary
major may elect to have either the Mellon College of Science (MCS) or the
Tepper School of Business (Tepper) as their home college. The coursework
required for the major is the same in either case, with one minor exception
outlined below. The general education requirements for the degree depend
on the student’s home college. MCS students must complete the same
Humanities, Social Sciences, and Fine Arts requirements as other MCS
students. In addition, MCS students are required to take two science
courses, one fewer than other MCS majors. Tepper students must complete
the Breadth Requirements of the Undergraduate Business Administration
Program. Additionally, they must take several courses from the Functional
Business Core of that program.

Majors in Computational Finance can tailor their degree program by
selecting Depth Electives aligned with their interests and ambitions. MCS
students are required to take four depth electives. Tepper students must
take three depth electives and 70-391 Finance (MCS students may select
70-391 as one of their four depth electives).

MCS Science Requirements

Students intending to apply to the B.S. program in Computational Finance
should take two semesters of calculus, 21-120 Differential and Integral
Calculus and 21-122 Integration, Differential Equations and Approximation,
and 15-110 Principles of Computing.

In addition, in the freshman year students should complete two of the following three
courses:

33-111 Physics | for Science Students 12
03-121 Modern Biology 9
09-105 Introduction to Modern Chemistry | 10

MCS Humanities, Social Sciences & Fine Arts Requirements

Candidates for the B. S. in Computational Finance must complete 72 units
offered by the College of Humanities and Social Science and/or the College
of Fine Arts. Of these 72 units, 36 are specified by the detailed curriculum in
below. These are:

76-101 Interpretation and Argument 9
73-100 Principles of Economics 9
73-150 Intermediate Microeconomics 9
73-200 Intermediate Macroeconomics 9

Two of the remaining four courses must be in specific categories as listed in
the section on general requirements for a Bachelor’'s degree in the Mellon
College of Science. One in Category 1: Cognition, Choice and Behavior, and
one in Category 3: Cultural Analysis.

Tepper Functional Business Core

The Functional Business Core of the Undergraduate Business Administration
Program includes 70-122 Introduction to Accounting, which is required by

all Computational Finance majors. It also includes 70-391 , which Tepper
students majoring in Computational Finance must take in place of one Depth
Elective. In addition, Tepper students pursuing the B.S. in Computational
Finance must complete six other courses from the Functional Business Core.

These courses are:

70-100 Global Business 9
70-311 Organizational Behavior 9
70-332 Business, Society and Ethics 9
70-371 Production/Operations Management 9
70-381 Marketing | 9

70-401 Management Game 12

Tepper Breadth Requirements

Candidates for the B.S. in Computational Finance must complete the breadth
requirements outlined in the section describing the Undergraduate Business
Administration Program.

Depth Electives

The detailed curricula below include three or four depth electives. These may be chosen
from among the following:

21-355 Principles of Real Analysis | 9
21-365 Projects in Applied Mathematics 9
21-372 Partial Differential Equations 9
36-401 Modern Regression 9
36-402 Advanced Data Analysis 9
36-461 Topics in Statistics: Statistical Methods in Epidemiology 9
70-391 Finance 9
70-398 International Finance 9
70-492 Investment Analysis 9
70-495 Corporate Finance 9
70-497 Derivative Securities 9
73-252 Advanced Microeconomic Theory 6
73-253 Advanced Macroeconomic Theory 6
73-372 International Money and Finance 9
73-392 Financial Economics 9
73-420 Monetary Theory and Policy 9
MCS Detailed Curriculum
What follows is the detailed curriculum for the degree Bachelor of Science
in Computational Finance in the Mellon College of Science. The courses
listed are required. The semesters in which the courses are to be taken are
suggested.
Freshman Year
Fall Units
15-110 Principles of Computing 10
21-120 Differential and Integral Calculus 10
76-101 Interpretation and Argument 9
99-101 Computing @ Carnegie Mellon 3
XX-XXX Science Requirement 9-12
41-44
Spring Units
15-112 Fundamentals of Programming 12
21-122 Integration, Differential Equations and Approximation 10
70-122 Introduction to Accounting 9
XX-XXX Science Requirement (9-12 units) 12
XX-XXX Elective 9
52
Sophomore Year
Fall Units
21-241 Matrices and Linear Transformations 10
or 21-242 Matrix Theory (10 units)
or 21-341 Linear Algebra (9 units)
21-259 Calculus in Three Dimensions 9
21-260 Differential Equations 9
73-100 Principles of Economics 9
XX-XXX Humanities, Social Science or Fine Arts Elective 9
46
Spring Units
21-270 Introduction to Mathematical Finance 9
21-292 Operations Research | 9
21-369 Numerical Methods 9
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73-150 Intermediate Microeconomics 9
XX-XXX Elective 9
4 Sophomore Year
Fall Units
. Ye 21-259 Calculus in Three Dimensions 9
JUnlOl' €ar 21-260 Differential Equations 9
21-325 Probability 9
Fall Units 70-122 Introduction to Accounting 9
15-121 Introduction to Data Structures 10 73-200 Intermediate Macroeconomics 9
21-325 Probability 9 15
21-370 Discrete Time Finance 9
73-200 Intermediate Macroeconomics 9
XX-XXX Elective 9
76 Spring Units
21-270 Introduction to Mathematical Finance 9
21-292 Operations Research | 9
36-226 Introduction to Statistical Inference 9
Spring Units 70-311 Organizational Behavior 9
21-420 Continuous-Time Finance 9 70-381 Marketing | 9
36-226 Introduction to Statistical Inference 9 45
36-410 Introduction to Probability Modeling 9
XX-XXX Humanities, Social Science or Fine Arts Elective 9
XX-XXX Depth Elective 9
s Junior Year
Fall Units
Seni Y 15-121 Introduction to Data Structures 10
enlor Year 21-370 Discrete Time Finance 9
70-391 Finance 9
Fall Units XX-XXX Breadth Course 9
45-816 Studies in Financial Engineering 6 XX-XXX Elective 9
90-718 Strategic Presentation Skills 6 16
94-700 Organizational Design & Implementation 6
XX-XXX Depth Elective 9
XX-XXX Humanities, Social Science or Fine Arts 9
XX-XXX Elective 9 Spring Units
45 21-420 Continuous-Time Finance 9
21-369 Numerical Methods 9
36-410 Introduction to Probability Modeling 9
70-371 Production/Operations Management 9
Spring Units XX-XXX Breadth Course 9
94-701 Strategic Writing Skills 6 a5
XX-XXX Depth Elective 9
XX-XXX Humanities, Social Science or Fine Arts Elective 9
XX-XXX Elective 9
XX-XXX Elective 9 Senior Year
XX-XXX Elective 0-6
42-48
Fall Units
45-816 Studies in Financial Engineering 6
70-332 Business, Society and Ethics 9
Tepper Detailed Curriculum foo penagement Same "
XX-XXX Depth Elective 9
What follows is the detailed curriculum for the degree Bachelor of Science 5
in Computational Finance in the Tepper School of Business. The courses
listed are required. The semesters in which the courses are to be taken are
suggested.
Spring Units
90-718 Strategic Presentation Skills 6
94-701 Strategic Writing Skills 6
XX-XXX Depth Elective 9
Freshman Year XX-XXX Breadth Course 9
XX-XXX Breadth Course 9
Fall Units XX-XXX Elective 9
15-110 Principles of Computing 10 48
21-120 Differential and Integral Calculus 10
or 21-122 Integration, Differential Equations and Approximation (10 units)
70-100 Global Business 9
73-100 Principles of Economics 9 Minor in Computational Finance
76-101 Interpretation and Argument 9
99-101 Computing @ Carnegie Mellon 3
50 Students do not need to apply for the minor in Computational Finance,
however in order to declare the minor in Computational Finance, a student
must satisfy one of the following two requirements:
Spring Units 1. Completion of 21-270 Introduction to Mathematical Finance with a
15-112 Fundamentals of Programming 12 grade of A and an overall QPA of at least 3.2.
21-122 Integration, Differential Equations and Approximation 10
21-241 Matrices and Linear Transformations 10
73-150 Intermediate Microeconomics 9 or
XX-XXX Breadth Course 9
XX Breadth Course 53 2. Completion of 21-270 Introduction to Mathematical Finance and

21-370 Discrete Time Finance with an average grade of B and an
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overall QPA of at least 3.0.

When a student has met the necessary requirements, he or she may declare
the minor by contacting the Associate Director of the Undergraduate
Computational Finance program.

21-241 Matrices and Linear Transformations 10
21-242 Matrix Theory (10 units)
21-341 Linear Algebra (9 units)

o]
[o]

21-259 Calculus in Three Dimensions 9
or 21-256 Multivariate Analysis (9 units)

21-260 Differential Equations 9

21-270 Introduction to Mathematical Finance 9

21-370 Discrete Time Finance ~ 9

21-420 9

k%
Continuous-Time Finance

To avoid excessive double counting, Mathematical Sciences majors may not
count 21-270 Introduction to Mathematical Finance, 21-370 Discrete Time
Finance or 21-420 Continuous-Time Finance toward any other requirement.

*The re-requisites for 21-370 are 21-270 and either 21-256 or 21-259 , and the co-
requisite is 70-207 , 21-325, 36-225 or 36-217 . Note that 70-207 is not accepted as a
prerequisite for 21-420 .

** The pre-requisites for 21-420 are 21-260 , 21-370 and one of the following three
calculus based probability courses: 21-325 , 36-225 or 36-217 . Note that 70-207 is not
a sufficient preparation in probability. Also note that 21-122 is a prerequisite for 21-260
and that 21-127 is a prerequisite for 21-341 and is recommended for 21-241 .

Students minoring in Computational Finance are strongly encouraged to
take one or two economics course, e.g., 73-100, 73-150, or 73-200 .

Minor in Health Care Policy and Management

Sponsored by:

H. John Heinz Ill College

College of Humanities and Social Sciences
Mellon College of Science

Faculty Advisors:

Caroline Acker, College of Humanities and Social Sciences
Brenda Peyser, H. John Heinz Ill College

Justin Crowley, Mellon College of Science

The face of health care is changing. The practice of medicine is being
fundamentally altered by the forces of change in public policy, health

care organizations and in the industry as a whole. The role of individual
professionals in this industry is changing as rapidly as the industry itself.
Traditional career paths have disappeared overnight to be replaced by new
opportunities that require new skills. New organizations are placing new
demands on their professional and medical staffs. The criteria of efficiency
and financial stability are entering the domains of diagnosis and treatment.

This minor is designed to provide students considering a career in the health
professions with an understanding of how these changes are likely to affect
their careers. Students will become familiar with the critical policy and
management issues and will begin to learn to operate effectively in the
emerging health care environment. The curriculum combines economic,
organizational, managerial, historical and psychological perspectives on
these issues to provide a foundation for a deepened understanding of the
changing structure of health care organizations and policy.

Curriculum 60 units minimum

Seven courses (a minimum of 60 units) are required to complete this minor.
Entry into the minor requires completion of 73-100 Principles of Economics
or 88-220 Policy Analysis | or the equivalent by approval.

Required Courses 39 units

Students are required to take the following courses.

79-330 Medicine and Society 9
94-705 Health Economics 12
94-706 Healthcare Information Systems 12
90-861 Health Policy 6
27 units

Elective Courses

Complete a minimum of 27 units.

Heinz College Courses

90-708 Healthcare Ethics 6
90-721 Healthcare Management 6
90-818 Health Care Quality & Performance Improvement 6
90-830 Introduction to Financial Management of Health Care 6
90-831 Advanced Financial Management of Health Care 6
90-832 Health Law 12
90-853 Healthcare Information Systems 12
90-863 Health Policy Il 6
Humanities and Social Sciences Courses (9 units each)

76-494 Healthcare Communications 9
79-335 Drug Use and Drug Policy 9
79-383 Epidemic Disease and Public Health 9
80-245 Medical Ethics 9
80-247 Ethics and Global Economics 9
85-241 Social Psychology 9
85-442 Health Psychology 9
85-446 Psychology of Gender 9

Please note that some of these courses have prerequisites that will not
count toward the completion of the requirements for this minor.

Additional Major in Human-Computer Interaction

Robert Kraut, Undergraduate Advisor

Office: Newell Simon Hall (NSH) 3515

For up to date information, see: http://www.hcii.cmu.edu/applying-
undergraduate-major

Overview

Human-Computer Interaction (HCI) is a fast growing field devoted to the
design, implementation, and evaluation of interactive computer-based
technology. Examples of HCI products include intelligent computer tutors,
wearable computers, social networking sites, and internet connected
personal digital assistants (PDAs). Constructing an HCI product is a cyclic,
iterative process that has at least three stages: Design, Implementation, and
Evaluation.

The Design stage involves principles of design and human behavior, the
Implementation stage principles of computer science, and the Evaluation
stage empirical research methods common to several disciplines. There
are thus four topical areas to cover in this major: Human Behavior, Design,
Implementation, and Evaluation. In slightly more detail, the major involves
the following sorts of knowledge and skill:

Design

« Eliciting from the client, formulating, and articulating functional
specifications

* Knowing how human factors and cognitive models should inform design

« Knowing the principles of, and having experience with, communication
design

« Understanding how implementation constraints should inform design

Incorporating evaluation results into iterated designs



Implementation Programming Skills

» Standard programming languages - e.g., C++, Java

Rapid prototyping skill (e.g., Visual Basic, Flash)

* Computational literacy, i.e., knowledge sufficient for effective
communication and decision making about:

* interface construction tools and languages

* multimedia authoring tools

data structures and algorithms

Operating systems, platforms, etc.

Evaluation

» Experimental design
* Focus Groups

* Surveys

Usability Testing (Cognitive walkthroughs, user models, heuristic
evaluation, GOMS)

Statistical Analysis

There are over 45 courses relevant to these areas that are now offered by
eight different departments in four different colleges at Carnegie Mellon (the
School of Computer Science, the College of Humanities and Social Sciences,
and the College of Fine Arts, and the Tepper School of Business).

Curriculum
Required Courses

Cognitive Psychology: Units
85-211 Cognitive Psychology 9
or 85-213 Human Information Processing and Artifical Intelligence (9 units)

C ication Design F I

51-261 Communication Design Fundamentals (b) ’

Statistics (one of the following):

36-201 Statistical Reasoning and Practice 9
36-207 Probability and Statistics for Business Applications 9
36-220 Engineering Statistics and Quality Control 9
36-225 & 36-226 Introduction to Probability Theory - Introduction to Statistical Inference 18
36-247 Statistics for Lab Sciences 9
70-207 Probability and Statistics for Business Applications 9

Introduction to Programming:

15-110 Principles of Computing 10
or 15-112 Fundamentals of Programming (12 units)
or 15-121 Introduction to Data Structures (10 units)

Basic Interaction Design:

51-421 Basic Interaction (© ’

or 51-422 Basic Interaction (9 units)

Evaluation (one of the following):

36-202 Statistical Methods (@) °
36-208 Regression Analysis 9
36-303 Sampling, Survey and Society 9
36-309 Experimental Design for Behavioral and Social Sciences 9
85-310 Research Methods in Cognitive Psychology 9
85-340 Research Methods in Social Psychology 9
88-251 Empirical Research Methods 9
70-208 Regression Analysis 9
70-481 Marketing Research 9
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Human-Computer Interaction Methods
05-410 User-Centered Research and Evaluation 12

Interface Programming:

05-430 Programming Usable Interfaces 6
or 05-431 Software Structures for User Interfaces (6 units)
05-433 User Interface Lab 9

Project Course:
05-571 Undergraduate Project in HCI 12

Notes

3 The evaluation and statistics courses are required so that majors will
be able to understand and conduct empirical research in HCI. Therefore
a mathematically-oriented probability course, such as 36-217 Probability
Theory and Random Processes does not fulfill either requirement.

b Design majors do not need to take 51-261 Communication Design
Fundamentals as a prerequiste, since they learn similar material in other
courses for their major. HCl undergraduates taking Communication Design
Fundamentals must go to the School of Design office, MM 110, to register for
the course on their assigned day. ID will be required.

€ HCI double majors are guaranteed a place in 51-422 Basic Interaction,
offered every spring by the School of Design for HCI double majors.
Students intending to take 51-422 must visit the School of Design office in
MM 110 during registration week to fill out an instructor-permission request
form. The content of this course is comparable to 51-421 (Fall).

Electives (18 Units)

Electives are intended to provide HCI double majors advanced concepts
and skills relevant to HCI or breadth of experience not available from their
primary major. Given these goals, most electives will be 300-level courses
or higher. Courses at the 100-level and 200-level in one’s primary major will
not count as electives, although the same course taken by a non-major may
count (approval is still required).

Students can take electives in the HCII or courses relevant to HCI from
many other departments on campus. All electives are approved on a case-
by-case basis. Undergraduate majors request approval of an elective

using The HClI Institute’s EASy requrements’ management system (http://
mhciserverl.hcii.cs.cmu.edu/EASy/index.aspx). The director of the
undergraduate program will approve the request, ask for more information
or reject it. The EASy system then deeps a record of the electives approved
for a particular student.

The following courses have been approved as electives in the past,
organized by the offering department:

Human-Computer Interaction Units
05-320 Social Web 12
05-395 Applications of Cognitive Science 9
05-413 Human Factors 9
05-431 Software Structures for User Interfaces 6
05-540 Rapid Prototyping of Computer Systems 12
05-589 Independent Study in HCI-UG Var.

Machine Learning
10-601 Machine Learning 12

Computer Science

15-390 Entrepreneurship for Computer Science 9
15-421 Web Commerce, Security and Privacy 12
15-437 Web Application Development 12
15-462 Computer Graphics 12
15-466 Computer Game Programming 12
Statistics

36-201 Statistical Reasoning and Practice 9
36-309 Experimental Design for Behavioral and Social Sciences 9

Architecture
48-739 Making Things Interactive (Graduate) Var.
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Design 21-369 Numerical Methods
51-241 How People Work 9 21-xxx Mathematical Science Elective
51-274 Design and Social Change 9 21-Xxx Mathematical Science Elective
51-324 Basic Prototyping 45
51-383 Topics: Conceptual Models
51-385 Design for Service
51-424 Web Portfolio 45 Probability and Statistics: 36 Units
Art 21-325 Probability
60-418 ETB Studio: The Interactive Image 10 or 36-225 Introduction to Probability Theory (9 units)
Note: 21-325 Probability is preferred.
Business Administration 36-226 Introduction to Statistical Inference
70-414 Technology Based Entrepreneurship for CIT 9 36-410 Introduction to Probability Modeling
70-637 Interactive Media Design Management 9 36-461 Topics in Statistics: Statistical Methods in Epidemiology
70-643 Publishing on the World Wide Web 9
) Data Analysis: 27 Units
Double Counting
36-247 Statistics for Lab Sciences
All prerequisites can be double counted with any requirements in your 36-309 Experimental Design for Behavioral and Social Sciences
primary major. At most three non-prerequisite courses can be double
counted with the primary major and the HCI second major. For example, or
if you are majoring in Cognitive Psychology, then you might want to take
85-211 (Intro to Cognitive Psychology) as one of your three double counts. If :
more than three of the requirements are already in your primary major, then 36-303 Sampling, Survey and Society
you must add electives until you have eight HCI courses not required as part 36-401 Modern Regression
of your primary major.
Statistics and Data Analysis Electives: 18 Units

Accelerated Master’s Programs

Complete two courses from the following:
21-393 Operations Research Il

The HCI Institute currently offers a three semester (12-month), 15 course 36-402 Advanced Data Analysis

Masters in HCI. Undergraduates who have taken the core courses, and 36-462 Topics in Statistics: Statistical Learning

an elective on the 400 level or above will be considered eligible for

the Accelerated Masters program. These students, which include all In consultation with his/her advisor, the student may also arrange to take
undergraduate HCI majors, can apply for the Accelerated Masters program Statistics graduate courses (36-7xx) to satisfy part of this requirement.

by November 1st
of their Senior year, and can begin the Masters program in the Spring of
their Senior year. They can finish the Masters degree after the Summer and

Fall. Joint MCS/H&SS Core other than Mathematical Science
103-107 Unitsor Statistics courses:

Free Electives:

Admission to the Major Enough to reach 360 Units

The HCI undergraduate major is currently available only as a second major.
Because space is limited in the major’s required courses, enroliment in

the HClI undergraduate major is currently limited to 25 students in each
graduating class. 6 with a primary major in Design, 6 in H&SS, 6 in SCS,
and 7 anywhere. Applications are processed once a year, during Spring
Break. For more detail, see the website: www.hcii.cs.cmu.edu/Academics/ Freshman Year
Undergrad/undergrad.html

Sample Course Sequence: Math & Statistical Sciences

Fall
21-120 Differential and Integral Calculus
21-127 Concepts of Mathematics
B.S. in Mathematical and Statistical Sciences 76-101 Interpretation and Argument
33-111 Physics I for Science Students
This degree program is administered under the joint Science & Humanities 99-10x Computing @ Camegie Mellon
Scholars Program between the Mellon College of Science and the College of
Humanities & Social Sciences. To qualify, a student must be acceptable for
admission to both colleges. Spring
21-122 Integration, Differential Equations and Approximation
36-247 Statistics for Lab Sciences
79-104 Global Histories
Mathematical Sciences: 85 Units X0 science
XX-XXX Freshman Seminar
21-120 Differential and Integral Calculus 10
21-122 Integration, Differential Equations and Approximation 10
21-127 Concepts of Mathematics 9
21-241 Matrices and Linear Transformations 10 Sophomore Year
21-259 Calculus in Three Dimensions 9
21-201 Undergrad Colloquium 1 Fall
21-292 Operations Research | 9 21-201 Undergrad Colloguium
21-355 Principles of Real Analysis | 9 21-241 Matrices and Linear Transformations
36-309 Experimental Design for Behavioral and Social Sciences
or XX-XXX Economic, Political and Social Institutions
XX-XXX Science

XX-XXX Elective



Spring

21-201 Undergrad Colloquium 1
21-259 Calculus in Three Dimensions 9
21-292 Operations Research | 9
XX-XXX Cultural Analysis

XX-XXX Electives

Junior Year

Fall

21-355 Principles of Real Analysis | 9
21-325 Probability 9
XX-XXX Cognition, Choice and Behavior

XX-XXX Electives

Spring

21-xxx Mathematical Science Elective

36-226 Introduction to Statistical Inference 9
36-410 Introduction to Probability Modeling 9
XX-XXX Creative Production & Reflection
XX-XXX Electives

Senior Year
Fall
21-393 Operations Research Il 9
36-401 Modern Regression 9
36-461 Topics in Statistics: Statistical Methods in Epidemiology 9
XX-XXX Electives
Spring
21-xxx Mathematical Science Elective
36-402 Advanced Data Analysis 9
36-xxx Senior Research Elective
XX-XXX Electives

Bachelor of Science in Music and Technology

The Bachelor of Science in Music and Technology is offered jointly by the
School of Music, the School of Computer Science (SCS), and the Carnegie
Institute of Technology (CIT).

This program consists of a set of courses that span both music and
technology, as well as a capstone composition/design/performance

project. Courses in all three areas of study are stipulated in the music and
technology undergraduate curriculum and provide for students coming from
any of the three areas. In other words, regardless of a student’s entry point
—an interest in computer science, electrical engineering, or music —the
coursework prescribed will allow the student to gain the requisite knowledge
and experience in all three areas. Students will work closely with advisors
and will be guided in both course selection and capstone projects.

General Requirements 85 units

Seminar

57570 Music and Technology Seminar * !
(8 semesters)

* for a total of 8 units.

University

99-10x Computing @ Carnegie Mellon 3

76-101 Interpretation and Argument 9

79-104 Global Histories 9

Humanities

Carnegie Mellon University 79

XX-XXX Cognition, Choice and Behavior course 9
XX-XXX English, History, Modern Languages, Philosophy, or Psychology course 9

Mathematics

21-120 Differential and Integral Calculus 10
21-122 Integration, Differential Equations and Approximation 10
Science
33-114 Physics of Musical Sound 9
33-106 Physics | for Engineering Students 12
Electives 29 units
Music Core 104 units
57-100 Convocation 0
(8 semesters)
57-152 Harmony | 9
57-153 Harmony Il 9
57-408 Form and Analysis 6
57-151 Concept and Practice of Counterpoint 6
57-258 20th-21st Century Techniques 6
57-257 Orchestration | 6
57-271 Orchestration Il 6
57-189 Repertoire and Listening for Musicians | 3
57-190 Repertoire and Listening for Musicians Il 3
57-289 Repertoire and Listening for Musicians Il 3
57-290 Repertoire and Listening for Musicians IV 3
57-181 Solfege | 3
57-182 Solfege Il 3
57-183 Solfege Il 3
57-184 Solfege IV 3
57-161 Eurhythmics | 3
57-162 Eurhythmics Il 3
57-283 Music History | 9
57-284 Music History Il 9

Music and Technology Core 121 units
15-110 Principles of Computing 10
or 15-121 Introduction to Data Structures (10 units)

15-122 Principles of Imperative Computation 10
15-322 Introduction to Computer Music 9
18-100 Introduction to Electrical and Computer Engineering 12
18-202 Mathematical Foundations of Electrical Engineering 12
18-290 Signals and Systems 12
57-101 Introduction to Music Technology 6
57-347 Electronic and Computer Music 6
57-337 Sound Recording 6
57-338 Sound Editing and Mastering 6
57-438 Multitrack Recording 9
57-57x Music and Technology Project 12
57-57x Music and Technology Project 12

Students complete either the Music Concentration or the Technical
Concentration:

Music Concentration 60 units
57-5xx Studio (4 semesters) 36
57-4xx Major Ensemble (4 semesters) 24

Technical Concentration 57 or 55 units

21-127 Concepts of Mathematics 9
15-213 Introduction to Computer Systems 12
AND EITHER:
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18-220 Electronic Devices and Analog Circuits 12
18-240 Structure and Design of Digital Systems 12
15-2xx /18-3xx Electives in ECE or CS 12
or above
OR:

15-128 Freshman Immigration Course 1
15-210 Parallel and Sequential Data Structures and Algorithms 12
15-323 Computer Music Systems and Information Processing 9
15-2xx /18-3xx Electives in ECE or CS 12
or above

Total number of units required for 394
major

Major in Psychology & Biological Sciences

Psychology and Biological Sciences Unified Major

This major is intended to reflect the interdisciplinary nature of current
research in the fields of biology and psychology, as well as the national
trend in some professions to seek individuals broadly trained in both the
social and natural sciences.

Note: Students entering from the College of Humanities and Social Sciences
will earn a Bachelor of Science in Psychology and Biological Sciences.
Students in the Mellon College of Science will earn a Bachelor of Science

in Biological Sciences and Psychology. Students in the joint Science and
Humanities Scholars (SHS) program can complete the SHS educational core
and choose either departmental order for their diploma.

Depending on a student’s home college (H&SS or MCS), General Education

(GenEd) requirements will be different. GenEd requirements for H&SS (p.
195) and MCS (p. 289) are found on their respective Catalog pages.

Degree Requirements:

Biological Sciences Units
03-121 Modern Biology 9
03-231 Biochemistry | 9
03-240 Cell Biology 9
03-201 /202 Undergraduate Colloquium for Sophomores 2
03-330 Genetics 9
03-343 Experimental Techniques in Molecular Biology 12
03-411 Topics in Research 1
03-412 Topics in Research 1
03-xxx General Biology Elective 9
03-3xx Advanced Biology Elective 9
03-3xx Advanced Biology Elective 9
Total Biology units 79
Mathematics, Statistics, Physics and Computer Science Units
21-120 Differential and Integral Calculus 10
21-122 Integration, Differential Equations and Approximation 10
36-247 Statistics for Lab Sciences 9
36-309 Experimental Design for Behavioral and Social Sciences 9
33-111 Physics | for Science Students 12
33-112 Physics Il for Science Students 12
15-110 Principles of Computing * 10
99-10x Computing at Carnegie Mellon 3
Total Science units 75
*
15-101 Exploring Programming with Alice can substitute for 15-110

towards completion of the Programming course requirement.

Chemistry Units
09-105 Introduction to Modern Chemistry | 10
09-106 Modern Chemistry I 10
09-217 Organic Chemistry | 9

or 09-219 Modern Organic Chemistry (10 units)
09-218 Organic Chemistry Il 9

or 09-220 Modern Organic Il (10 units)

09-221 Laboratory I: Introduction to Chemical Analysis 12
09-222 Laboratory II: Organic Synthesis and Analysis 12
Total Chemistry units 62
Psychology Courses Units
85-102 Introduction to Psychology 9
85-219 Biological Foundations of Behavior 9
85-2xx 18

Survey Psychology Courses *
85-310 Research Methods in Cognitive Psychology 9
or 85-340 Research Methods in Social Psychology (9 units)

or 85-320 Research Methods in Developmental Psychology (9 units)
85-3xx Advanced Psychology Electives 18
Total Psychology units 63

* Excluding 85-261 Abnormal Psychology

Additional Advanced Elective

(Choose one of the following 9 units
courses)

85-3xx Advanced Psychology Elective 9
or

03-3xx Advanced Biology Elective 9

Additional Laboratory or Research Methods

(Choose one of the following 9-12 units
courses)
03-344 Experimental Biochemistry 12
03-345 Experimental Cell and Developmental Biology 12
85-310 Research Methods in Cognitive Psychology 9
85-320 Research Methods in Developmental Psychology 9
85-340 Research Methods in Social Psychology 9
Elective Units Units
Free Electives 33-36
H&SS/CFA Electives 36
Total Elective units 69-72
360

Minimum number of units required for degree:
Science and Humanities Scholars Program

Sponsored by the College of Humanities and Social Sciences and the Mellon
College of Science

Dr. William Alba, Director

Office: Doherty Hall, Room 2201

www.cmu.edu/shs

The Science and Humanities Scholars (SHS) program is for students who
wish to build upon a solid academic foundation in the humanities, social
sciences, natural sciences, and mathematics. Students in this program
enroll in either the Mellon College of Science (MCS) or the College of
Humanities and Social Sciences (H&SS). While every student at the
university may elect to pursue multi- and interdisciplinary studies, the SHS
General Education curriculum assures that students in the program can
develop the background for any field of study or combination of studies
across both MCS and H&SS.

SHS students in their first year may elect to live in a Stever House
residential cluster that promotes the integration of academic and social
interests. As upper-class students, they are eligible to live in upper-
class housing reserved for interdisciplinary students and may continue
to participate in occasions that foster their intellectual community.

The program additionally supports students through the creation of
interdisciplinary and multidisciplinary courses.

Before a student declares a major, the program director serves as the
student’s primary academic advisor, complementing the range of other
advising available around the university. After a student declares a major,
the director continues to provide supplementary advising for the student,
especially on matters of General Education.

Entering first-year students with outstanding credentials who applied ot
H&SS or MCS may receive an invitation to the SHS Program. Those invited
should carefully consider whether this academic program matches their own
scholarly interests. Students enrolled in either college may also request to



transfer into the Science and Humanities Scholars Program after completing
at least one semester at the university.

Science and Humanities Scholars General Education Program

There are 14 requirements in the SHS General Education Program. The
curriculum is designed to expose students to a variety of subjects and
methodologies, in order to enable them to become better citizens of the
world and more complete scholars with a comprehensive range of possible
major choices. The SHS curriculum allows for flexibility and independence
in selecting courses to fulfill these General Education requirements, and

in many cases students in the Program can petition the Director to take
alternate courses in addition to the ones listed here.

Mathematical Sciences (20 units)

Units
21-120 Differential and Integral Calculus 10
21-122 Integration, Differential Equations and Approximation 10

Writing/Expression (9 units)

Language is a tool used to communicate, as well as a way to organize
thinking. This university-wide requirement, to be completed in the first year,
focuses on the social nature of language and the ways in which writing
constitutes thinking.

76-101 Interpretation and Argument 9

World Cultures (9 units)

This requirement seeks to enable students to recognize how cultures have
shaped and continue to shape the human experience, as well as analyze
material that provide clues as to how these cultures operate.

79-104 Global Histories 9

Freshman Seminar (6-9 units)

Students may select an SHS seminar, a full-semester seminar from H&SS, or
two half-semester freshman seminars from MCS and/or H&SS from a list of
courses provided every semester.

Computational Reasoning (9-10 units) Choose from the following courses:

15-110 Principles of Computing 10
15-121 Introduction to Data Structures 10
21-127 Concepts of Mathematics 9
80-210 Logic and Proofs 9
80-211 Logic and Mathematical Inquiry 9
80-212 Arguments and Logical Analysis 9

Science Core (28 units)

Choose three of the following courses. Science majors with primary majors
in the Mellon College of Science must complete at least two that are outside
of their major department.

03-121 Modern Biology 9
03-230 Intro to Mammalian Physiology 9
09-105 Introduction to Modern Chemistry | 10

or
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09-106 Modern Chemistry II 10
09-107 Honors Chemistry: Fundamentals Concepts and Applications 10
33-111 Physics | for Science Students 12
or

33-112 Physics Il for Science Students 12
33-131 Matter and Interaction | 12
or

33-132 Matter and Interactions Il 12

Distribution Requirements (36 units)

Choose a minimum of four courses, at 9 units per category, totaling at least
36 units. Below are examples of courses satisfying these categories. You are
encouraged to identify other courses that could fulfill these requirements;
see the SHS Director for prior approval.

Cognition, Choice, and Behavior

Courses in this category use model-based analysis to broaden an
understanding of human thinking, choices, and behavior on an individual
basis across a variety of settings.

Units
80-130 Introduction to Ethics 9
80-150 Nature of Reason 9
80-180 Nature of Language 9
80-221 Philosophy of Social Science 9
80-230 Ethical Theory 9
80-241 Ethical Judgments in Professional Life 9
80-242 Conflict and Dispute Resolution 9
80-270 Philosophy of Mind 9
85-102 Introduction to Psychology 9
85-211 Cognitive Psychology 9
85-221 Principles of Child Development 9
85-241 Social Psychology 9
85-251 Personality 9
85-261 Abnormal Psychology 9
88-120 Reason, Passion and Cognition 9

Economic, Political, and Social Institutions

Courses in this category examine the ways in which institutions organize
individual preferences and actions into collective outcomes using model-
based reasoning.

36-303 Sampling, Survey and Society 9
70-332 Business, Society and Ethics 9
73-100 Principles of Economics 9
73-150 Intermediate Microeconomics 9
79-266 Russian History: From Communism to Capitalism 9
79-331 Body Politics: Women and Health in America 9
79-335 Drug Use and Drug Policy 9
79-340 Who Shall Play? Gender and Race in American Sport 9
79-345 The Roots of Rock and Roll, 1870-1970 9
79-350 Early Christianity 9
80-135 Introduction to Political Philosophy 9
80-136 Social Structure, Public Policy & Ethics 9
80-235 Political Philosophy 9
80-243 Business Ethics 6
80-341 Computers, Society and Ethics 9
88-104 Decision Processes in American Political Institutions 9
88-184 Topics of Law: The Bill of Rights 9
88-205 Comparative Politics 9
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Creative Production and Reflection

Courses in this category encourage exploration of the artistic and
intellectual creation of others while allowing for personal expression and
reflection upon the creative process.

XX-XXX Courses from the College of Fine Arts (Architecture 48-xxx, Design 51- Var.
xxx, Drama 54-xxx, Music 57-xxx, Art 60-xxx, CFA Interdisciplinary 62-
XXX)
76-260 Survey of Forms: Fiction 9
76-262 Survey of Forms: Nonfiction 9
76-265 Survey of Forms: Poetry 9
76-269 Survey of Forms: Screenwriting 9
80-220 Philosophy of Science 9
82-1xx Any Elementary Modern Language course
82-2xx Any Intermediate Modern Language course
99-241 Revolutions of Circularity 9

Cultural Analysis

Courses in this category explore definitions of culture and the role culture
plays in producing different actions and institutions, as well as the roles of
institutions, systems, and human actions in shaping cultural contexts.

57-173 Survey of Western Music History 9
70-342 Managing Across Cultures 9
76-227 Comedy 9
76-232 African American Literature 9
76-241 Introduction to Gender Studies 9
79-113 Culture and Identity in American Society 9
79-311 Introduction to Anthropology 9
79-240 The Development of American Culture 9
79-207 Development of European Culture 9
79-345 The Roots of Rock and Roll, 1870-1970 9
79-241 Topics in African American History: African Background to the Civil War 9
79-242 Topics in African American History: Reconstruction to the Present 9
79-224 Mayan America 9
79-261 Chinese Culture and Society 9
79-368 Poverty, Charity, and Welfare 9
79-330 Medicine and Society 9
80-100 Introduction to Philosophy 9
80-250 Ancient Philosophy 9
80-251 Modern Philosophy 9
80-253 Continental Philosophy 9
80-254 Analytic Philosophy 9
80-255 Pragmatism 9
80-261 Empiricism and Rationalism 9
82-273 Introduction to Japanese Language and Culture 9
82-294 Topics in Russian Language and Culture Var.
82-303 French Culture 9
82-304 The Francophone World 9
82-333 Introduction to Chinese Language and Culture Var.
82-342 Spain: Language and Culture 9
82-343 Latin America: Language and Culture 9
82-344 U.S. Latinos: Language and Culture 9
82-345 Introduction to Hispanic Literary and Cultural Studies 9
82-396 The Faust Legend at Home and Abroad Var.
82-415 Topics in French and Francophone Studies 9
82-426 Topics in German Literature and Culture 9
82-451 Studies in Latin American Literature and Culture 9
82-491 Literature, Politics and Film in Russia & East Europe Today Var.

Major Programs

A number of majors that reflect the interdisciplinary nature of research

and teaching between the physical and natural sciences, humanities,
mathematics, and social/behavioral sciences have been introduced, or are
under development, inspired in part by the SHS program. Two are presented
here (in Biological Sciences and Psychology, and in Mathematical and
Statistical Sciences) and are now available to students.
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BXA Intercollege Degree Programs

http://www.cmu.edu/interdisciplinary

Bachelor of Humanities and Arts Degree
Program

Carnegie Mellon University offers an intercollege degree that combines the
strengths of the College of Fine Arts (CFA) and the College of Humanities
and Social Sciences (H&SS). The inter-college degree, called the Bachelor of
Humanities and Arts (BHA), offers depth of study in both the fine arts and
the humanities, social and behavioral sciences. The BHA Degree Program
enables a student to receive broader exposure to the humanities and liberal
arts than is generally possible through a Bachelor of Fine Arts degree in CFA,
while obtaining deeper and more substantial training in the fine arts than is
generally possible through a Bachelor of Arts or Bachelor of Science degree
in H&SS. Students receive extensive training in one or more of the fine arts
disciplines as well as related advanced training in areas such as writing,
social sciences, behavioral sciences, or cultural studies. The program also
provides enough flexibility to allow students to explore other areas of
interest. The most important aspect of the BHA Program is for students to
blend their interests, and to explore the connections between their chosen
disciplines.

The BHA curriculum is divided into three parts: 1) General Education
coursework, 2) CFA concentration coursework, and 3) H&SS concentration
coursework.

Students choose their fine arts concentration from among the five schools
in CFA: Architecture, Art, Design, Drama, or Music. A student must meet the
entry requirements for the particular CFA school of their choice. While in the
BHA Program, a student may change their CFA concentration only if they
pass all admission requirements for that particular school.

Students choose their humanities or social/behavioral sciences
concentration from the list of majors and minors offered by H&SS, or by self-
designing an interdepartmental concentration.

The BHA Degree Program is governed by faculty and administrators from
both colleges and led by the director of the BXA Intercollege Degree
Programs. The director and associate director/academic advisor of the BXA
Intercollege Degree Programs are the primary advisors and liaisons between
CFA and H&SS. Students receive extensive advising support. Each student
has two additional academic advisors: an advisor in the admitting school

of CFA for their fine arts concentration, and an advisor in H&SS for their
humanities/social sciences concentration. This network of advisors guides
each student through their curriculum.

Masters of Arts Management (MAM) Option

BHA students who have an interest in arts management and wish to go

on for an advanced degree may select courses in their sophomore and
junior years to prepare them for this area. A student in the junior year may
apply to the Accelerated Master’s Program with the School of Public Policy &
Management at Heinz College. In this program students take both graduate
and undergraduate courses in the senior year, earn the BHA degree, and
continue on for an additional year to complete the work for the Masters of
Arts Management (MAM) degree.

BHA Curriculum

Units
I. BHA General Education 111
Il. H&SS Concentration 72
Ill. CFA Concentration 108
IV. Free Electives 78
Total BHA Degree Requirements 369

I. BHA General Education (GenEd)
(14 courses, 111 units minimum)

* Communicating: Language and Interpretations (3 courses, 27 units
minimum, 76-101 required, two approved modern language courses
required)

Reflecting: Societies and Cultures (1 course, 9 units minimum, 79-104
required)

* Modeling: Mathematics and Experiments (1 course, 9 units minimum)

» Deciding: Social Sciences and Values (3 courses, 27 units minimum,
36-201 required)

* BXA Freshman Research Seminar (1 course, 9 units, 62-190 required)
* BXA Junior Seminar (1 course, 9 units, 62-410 required)

* BXA Junior Portfolio Review (complete 1 required review, 0 units, 62-391
required)

* BXA Capstone Project (2 courses, 18 units, 62-401 & 62-402 required)

Computing @ Carnegie Mellon (1 mini-course, 3 units, required in first
semester)

Communicating: Language and Interpretations (3 courses,
complete 27 units minimum)

Courses in this category give special attention to the study of language
as interpretation, expression and argument within and across multiple
discourses. Students examine language for its internal logics and structures.

76-101 Interpretation and Argument -REQUIRED 9
(various topics by section) www.cmu.edu/hss/english/first_year/index.html
82-xxx Modern Languages -REQUIRED 18

Complete two courses taught in a language offered by the Modern Language Department. A

wide selection of courses are offered in Arabic, Chinese Studies, European Studies, French and
Francophone Studies, German Studies, Hispanic Studies, Italian, Japanese Studies, Russian Studies,
and Spanish. Students must complete two courses in the same language. Languages taught at
other institutions are also acceptable (with advisor approval).

Reflecting: Societies and Cultures (1 course, complete 9 units
minimum)

This category emphasizes the study of history, society, and culture from
local and global perspectives.

79-104 Global Histories -REQUIRED 9
(Various topics by section) www.history.cmu.edu/under/courses.html

Modeling: Mathematics and Experiments (1 course, complete 9
units minimum)

Courses in this category stress the interplay of mathematical (formal)
theories and experimental work. Some courses investigate the internal
structure of theories, whereas others use them as models for producing real-
world knowledge. Such models may be drawn from a variety of disciplines
including the natural sciences, but also, for example, psychology and
computer science. The interactions between theorizing and experimenting
(observing) can be understood within an intellectual framework that invites
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comparative assessment. Select one course from the following course

options:

Mathematics

21-110
21-111
21-112

21-120
21-122

21-127
21-241

21-256
21-259

80-110
80-210
80-211

Natural Science

03-121
03-122

03-125

03-203
03-231

03-232
03-311

09-101
09-103
09-104
09-105
09-106

09-217
09-218
09-221
09-222

12-201
33-100
33-104
33-106

33-107
33-111
33-112

33-114
33-115
33-124
33-131

33-132
33-211
33-213
33-224

33-355

Other Courses

05-291

05-413
06-100

09-109
09-209

12-100

15-110
15-121
18-100

19-101
24-101
27-100

33-120

Problem Solving in Recreational Mathematics
Calculus |

*
Calculus I
Differential and Integral Calculus

*
Integration, Differential Equations and Approximation
Concepts of Mathematics

*
Matrices and Linear Transformations
*
Multivariate Analysis

Calculus in Three Dimensions *
Nature of Mathematical Reasoning
Logic and Proofs

Logic and Mathematical Inquiry

Modern Biology
*
Organismic Botany

*
Evolution and History of Life
Bench to Bedside: Process of Regenerative Therapeutics

*

Biochemistry |
*

Biochemistry |

Introduction to Computational Molecular Biology *
Introduction to Experimental Chemistry

Atoms, Molecules and Chemical Change

Fundamental Aspects of Organic Chemistry and Biochemistry
Introduction to Modern Chemistry |

Modern Chemistry I *
Organic Chemistry | *
Organic Chemistry Il *
Laboratory I: Introduction to Chemical Analysis *

Laboratory II: Organic Synthesis and Analysis *
Geology

Basic Experimental Physics

Experimental Physics

*
Physics | for Engineering Students
*
Physics Il for Engineering Students
*
Physics | for Science Students

Physics Il for Science Students *
Physics of Musical Sound
Physics for Future Presidents
Introduction to Astronomy

Matter and Interaction | *

Matter and Interactions Il *
Physics Ill: Modern Essentials *
Mini-Course in Special Relativity *
Stars, Galaxies and the Universe *

*
Nanoscience and Nanotechnology

*
HCI for Computer Scientists
Human Factors

*
Introduction to Chemical Engineering
Kitchen Chemistry Sessions

*
Kitchen Chemistry Sessions

*
Introduction to Civil and Environmental Engineering
Principles of Computing

Introduction to Data Structures

*
Introduction to Electrical and Computer Engineering
*
Introduction to Engineering and Public Policy
*
Fundamentals of Mechanical Engineering

*
Engineering the Materials of the Future
Science and Science Fiction

10
10

10
10

10

10
10

12

12

12
12
12
12

12
12

10

12

12

12

10
10
12

12
12
12

- *

36-202 Statistical Methods 9

42-101 Introduction to Biomedical Engineering 12

79-382 History of Biomedical Research 9

80-220 Philosophy of Science 9

80-226 Revolutions in Science 9

80-312 Philosophy of Mathematics 9

80-313 Philosphical Logic 9

80-322 Philosophy of Physics 9

80-323 Philosophy of Biology 9
- *

85-355 Introduction to Cognitive Neuroscience 9
- *

85-370 Perception 9
- *

85-392 Human Expertise 9
- *

85-406 Autism: Psychological and Neuroscience Perspectives 9
- *

85-412 Cognitive Modeling 9
- *

85-414 Cognitive Neuropsychology 9
- *

85-419 Introduction to Parallel Distributed Processing 9
- *

85-423 Cognitive Development 9

85-429 Cognitive Brain Imaging 9

88-110 Experiments with Economic Principles 9
- *

88-360 Behavioral Economics °

88-391 Technology and Economic Growth 9

99-238 Materials, Energy and Environment 9

* Indicates co-requisites and/or prerequisites required.

Deciding: Social Sciences and Values (3 courses, complete 27 units
minimum)

The theme of this category is the exploration of cognitive, behavioral and
ethical dimensions of decision-making on both the individual and social
level. Making decisions requires a broad understanding of human rationality
and social interaction. Some courses examine the critical collection and
analysis of data for achieving such an understanding, whereas others
emphasize the historical development of policies and values, which form the
matrix for decision-making.

36-201 Statistical Reasoning and Practice -REQUIRED 9
36-220 Engineering Statistics and Quality Control 9
36-247 Statistics for Lab Sciences 9
36-303 Sampling, Survey and Society * 9
73-100 Principles of Economics 9
73150 Intermediate Microeconomics * °
79-313 Objects of Value 9
79-342 Introduction to Science and Technology Studies 9
80-130 Introduction to Ethics 9
80-136 Social Structure, Public Policy & Ethics 9
80-208 Critical Thinking 9
80-221 Philosophy of Social Science 9
80-230 Ethical Theory 9
80-235 Political Philosophy 9
80-241 Ethical Judgments in Professional Life 9
80-242 Conflict and Dispute Resolution 9
80-244 Environmental Ethics 9
80-245 Medical Ethics 9
80-247 Ethics and Global Economics 9
80-270 Philosophy of Mind 9
80-271 Philosophy and Psychology 9
80-305 Rational Choice 9
80-321 Causation, Law, and Social Policy * 9
80-337 Philosophy Politics & Economics 9
80-341 Computers, Society and Ethics 9
80-348 Health Development and Human Rights 9
80-405 Game Theory 9
80-447 Global Justice 9
85-102 Introduction to Psychology 9
85-211 Cognitive Psychology 9
85-213 Human Information Processing and Artifical Intelligence * 9
85-219 Biological Foundations of Behavior 9
85-221 Principles of Child Development 9
85-241 Social Psychology 9
85-251 Personality 9
85-261 Abnormal Psychology 9
85-395 Applications of Cognitive Science * 9
88-104 Decision Processes in American Political Institutions 9

88-120 Reason, Passion and Cognition 9



- *
88-365 Behavioral Economics and Public Policy 9
5 *
88-386 Desires and Decisions

* Indicates co-requisites and/or prerequisites required.

BXA Freshman Research Seminar (1 course, 9 units)

Section B of the BXA Freshman Research Seminar introduces first-year
students to the field of interdisciplinary work and arts-based research.
Students engage with theoretical and practical readings from across the
various concentrations, with particular emphasis on aesthetic theory. Guest
lectures complement the weekly readings by giving insight into practical
implementations of these ideas. Students will conceive, research, and create
a final project to be presented at the end of the semester.

Section A of the BXA Research Freshman Seminar has been designed

for internal transfer students only and it is offered in the fall and spring
semesters. Using the arts as primary modes of inquiry, this course’s
content probes the idiosyncratic field of arts-based research by following
the principle that there is no aspect of human life that cannot be studied
objectively, quantified and analyzed. Aside from discussing a digest of the
latest writings on arts-based research, students will try their own approach
to arts-based research by building prismatic artistic and literary constructs
inspired by the reading of Calvino’s prose-poems Invisible Cities.

62-190 BXA Freshman Research Seminar -REQUIRED 9

BXA Junior Seminar (1 course, 9 units)

This course, offered only in the spring, is taught by a team of
interdisciplinary scholars led by a Carnegie Mellon University professor who
will focus on a particular global, cultural, and political situation preeminent
at the time. The theme chosen for spring 2012 will be “The Culture and
Sounds of Iran.” Prof. Mahmood-Reza Vali and guests will teach the course.

62-410 BXA Junior Seminar -Spring -REQUIRED 9

BXA Junior Portfolio Review (complete 1 required review, 0 units)

To better assess the progress and accomplishments of BXA students as

they enter their final year, students submit a portfolio for review during

the spring semester junior year. Students should work with their BXA
advisor and their concentration faculty advisors to assemble a portfolio that
represents their academic and creative accomplishments over the course of
their college career. This portfolio should also include a reflective essay in
which students evaluate how they integrated their two areas of interest, and
how they will extend that integration into the BXA Capstone Project in the
senior year.

Students should identify their own specific goals for their academic career
and how they are fulfilling them in this reflective essay, as well as how they
evaluate their performance in light of the programs’ broader pedagogical
goals. Students in the BXA program should be working toward being able to:

« describe the connections between their chosen concentration disciplines
and to integrate them into their work

* communicate ideas in writing, visual expression, and oral expression

« discuss the intersection of history, society, and culture from local and
global perspectives

* synthesize mathematical theories and experimental work to produce
real-world knowledge

* use cognitive, behavioral, and ethical dimensions to make decisions on
individual and social levels

62-391 BXA Junior Portfolio Review -Spring -REQUIRED (pass/no credit) 0
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BXA Capstone Project (2 courses, 18 units)

The BXA Capstone Project gives BXA students the opportunity to
demonstrate the extent of their interdisciplinary work over the course of
their academic career. The Capstone Project should include elements that
span the student’s CFA and H&SS concentrations (for BHA students), CFA
and MCS concentrations (for BSA students), or CFA and SCS concentrations
(for BCSA students). The project can be either a scholarly or creative
endeavor, and may take one of many possible forms (e.g., a written thesis,
a compilation of creative work or works, an experiment and report, a
computer program or animation, etc.).

The BXA Capstone sequence covers both semesters of a student’s senior
year. In the fall, students are enrolled in 62-401 BXA Capstone Project |

(9 units), which has no required classroom time. Instead, students spend
the semester doing the research and foundational work necessary for

the project, as well as meeting with their faculty and BXA advisors. In the
spring, students enroll in 62-402 BXA Capstone Project Il (9 units), a weekly
seminar in which students share their work and critiques with their peers as
they create their Capstone Project and prepare to present it at the annual
Meeting of the Minds Undergraduate Research Symposium held each May.

62-401 BXA Capstone Project -Fall -REQUIRED (DNM, by appointment with 9
instructor)

62-402 BXA Capstone Project -Spring -REQUIRED (course attendance required) 9

Computing @ Carnegie Mellon (1 mini-course, 3 units)

This is a mini-course, pass/no credit, to be completed in the first semester.

99-101 Computing @ Carnegie Mellon -REQUIRED 3
or 99-102 Computing @ Carnegie Mellon (3 units)
or 99-103 Computing @ Carnegie Mellon (3 units)

II. College of Humanities and Social Sciences Concentration
(8 courses, 72 units minimum)

Each student meets individually with a BHA H&SS Academic Advisor to
design a 72-unit H&SS concentration based on existing H&SS majors/minors,
or by creating a self-defined interdepartmental concentration. Please refer
to the H&SS section of this catalog to review the individual majors and
minors offered.

1l. College of Fine Arts Concentration
(number of courses vary, 108 units minimum)

BHA students choose one of the following concentrations:

 Architecture (108 units)
e Art (108 units)

» Design (108 units)

* Drama (108 units)

* Music (108 units)

Architecture Concentration (108 units minimum)

Architecture Required Courses (54 units minimum)

48-100 Architecture Design Studio: Foundation | -Fall 12
or 48-095 Spatial Concepts for Non-Architects | (9 units)

48-130 Architectural Drawing I: A Tactile Foundation -Fall 9

48-135 Architectural Drawing II: Appearance -Spring 9

48-240 Historical Survey of World Architecture and Urbanism I -Fall 9

48-34x Architectural History Lecture (varying topics) 9

48-44x Architectural History Lecture (varying topics) 9
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Work with Architecture Advisor to Form Concentration. Please Review the
Following Suggested Curricula Areas of Elective Focus. (54 units minimum):

Elective Focus: General Education in Architecture (54 units)

48-210 Statics (prerequisite: 33-106 or 48-116) -Fall 9

48-215 Materials and Assembly (prerequisite: 12-235 or 48-210) -Spring 9

48-217 Structures (prerequisite: 48-207 or 48-210) -Spring 9

48-3xx Drawing Elective 9

48-34x Architectural History Lecture (varying topics) 9

48-44x Architectural History Lecture (varying topics) 9

Elective Focus: Architectural Representation and Visualization (57 units)

This sequence is intended to develop particular skills in architectural

representation.

48-120 Introduction to Digital Media | -Fall 6

48-125 Introduction to Digital Media Il (prerequisite: 48-120) -Spring 6

48-3xx Drawing Elective 9

48-xxX Undergraduate Representation/Visualization Elective (pre-approval of 18
coursework required)

48-xxx Graduate Representation/Visualization Elective (pre-approval of 18
coursework required)

Elective Focus: Architectural Technology (54 units)

This sequence is intended to develop intellectual links to the technical

aspects of the profession.

Prerequisite Courses:

48-116 Building Physics 9

62-175 Descriptive Geometry 6

Elective Courses:

48-210 Statics (prerequisite: 33-106 or 48-116) -Fall 9

48-215 Materials and Assembly (prerequisite: 12-235 or 48-210) -Spring 9

48-217 Structures (prerequisite: 12-207 or 48-210) -Spring 9

48-315 Environment I: Climate & Energy (prerequisite: 33-106 or 48-116) -Fall 9

48-412 Environment IIl: Mechanical Systems (prerequisite: 48-105) -Fall 9

48-4xx Designated Departmental Technical Elective 9

Elective Focus: Architectural History (six varying topics, 54 units)

48-34x /A44x Architectural History 9

48-34x /44x Architectural History 9

48-34x /44x Architectural History 9

48-34x /A44x Architectural History 9

48-34x /44x Architectural History 9

48-34x /44x Architectural History 9

Art Concentration (108 units minimum)

PORTFOLIO REVIEW REQUIRED FOR ADMISSION

Concept Studios (2 courses, 20 units)

Complete two courses:

60-101 Concept Studio | 10

60-201 Concept Studio Il 10

60-202 Concept Studio IIl 10

60-203 Concept Studio: EcoArt 10

60-204 Concept Studio: Networked Narrative 10

Media Studios (3 courses, 30 units)

Complete three courses:

60-150 2D Media Studio: Drawing 10

60-160 2D Media Studio: Imaging 10

60-250 2D Media Studio: Painting 10

60-251 2D Media Studio IV: Print Media 10

60-130 & 60-130 3-D Media Studio I-I 10

(complete two minis, 5 units each)

60-131 & 60-131 3D Media Studio II-II 10

(complete two minis, 5 units each)

60-110 Electronic Media Studio | 10

60-210 Electronic Media Studio Il 10

Advanced Studios (4 courses, 40 units)

Complete four courses. Courses may be offered in the fall and/or spring.
Students may take courses in any media area (ETB, SIS, CP or PDP). They
may take all courses in one media area if a focus is desired.

60-410 - 60-429 Advanced Electronic and Time-Based Work (ETB) 10
60-430 - 60-447 Advanced Sculpture, Installation and Site-Work (SIS) 10
60-448 - 60-449 Advanced Contextual Practice (CP) 10
60-450 - 60-498 Advanced Painting, Drawing and Printmaking (PDP) 10
60-499 Studio Independent Study (one only) 10

Art History/Theory (2 courses, 18 units)

60-205 Modern Visual Culture 1789-1945 9
60-206 Contemporary Visual Culture from 1945 to the Present 9

Review Requirement (complete 2 required reviews, 0 units)
A review is required at the end of the sophomore and senior years. Pass/no
credit only.

60-200 Sophomore Review -Spring 0
60-400 Senior Review -Spring 0

Design Concentration (108 Units Minimum)

PORTFOLIO REVIEW REQUIRED FOR ADMISSION

Options available in the following areas, to be selected in the sophomore
year:

1) Communication Design, 2) Industrial Design

Required Courses for Both Concentration Options (75 units)

51-101 Design Studio | -Fall, Freshman year 9
51-102 Design Studio Il -Spring, Freshman year 9
51-103 Design Workshop -Fall, Freshman year 3
51-121 Design Drawing | -Fall, Freshman year 9
51-122 Design Drawing Il -Spring, Freshman year 9
51-132 Introduction to Photo Design -Spring, Freshman year 4.5
51-134 Photo Design Il -Spring, Freshman year 4.5
51-171 Human Experience in Design -Fall, Sophomore year 9
51-271 Design History | -Fall, Sophomore year 9
62-100 Critical Histories of the Arts 9
Work with Design Advisor in the Sophomore Year to Form Concentration
Option

(33 units minimum):

Communication Design Required Courses (12 units)

51-201 Basic Typography Communication Design | -Fall 9
51-203 Communication Design Computer Lab -Fall 3

Choose 21 additional Design units in consultation with the Design advisor.

Industrial Design Required Courses (18 units)

51-211 Generation of Form: Industrial Design | 9
51-243 Prototyping 4.5
51-251 Digital Prototyping 4.5

Choose 15 additional Design units in consultation with the Design advisor.

NOTE: 51-241 How People Work (Fall, 9 units) is highly recommended.

Drama Concentration (108 units minimum)

AUDITION/INTERVIEW REQUIRED FOR DIRECTING OR DRAMATURGY
CONCENTRATION OPTIONS. PORTFOLIO REVIEW/INTERVIEW REQUIRED
FOR DESIGN OR PRODUCTION TECHNOLOGY AND MANAGEMENT
CONCENTRATION OPTIONS.



Options available in the following areas: 1) Design, 2) Directing, 3)
Dramaturgy, 4) Production Technology and Management

There is no BHA Acting or Musical Theatre option.

Required Courses for All Concentration Options (20 units)

54-175 & 54-176 Conservatory Hour-Conservatory Hour 2

(1 unit each)

54-177 Foundations of Drama | 6
or 54-178 Foundations of Drama | (6 units)

54-281 Foundations of Drama Il (prerequisite: 48-177 or 54-178) 6
or 54-282 Foundations of Drama Il (6 units)

54-381 History of Drama 6

Work with Drama Advisor to Form Concentration Option (88 units minimum):

Design Required Courses (26 units)

54-151 & 54-152 Stagecraft-Stagecraft 26
(15 units + 11 units)

Choose 62 additional Design units in consultation with the Design advisor.

Directing Required Courses (49-52 units)

54-121 & 54-122 Directing I: Sources-Directing I: Sources 18
54-221 & 54-222 Directing II: Fundamentals-Directing Il: Fundamentals 18
(6 or 9 units + 9 units)

54-159 & 54-160 Production Symposium I-| 12
54-517 & 54-518 Director’s Colloquium-Director’s Colloquium 2

(four times, 4 units total)

Choose 36-39 additional Directing units in consultation with the Directing
advisor.

Dramaturgy Required Courses (53 units)

54-109 Dramaturgy 1:Approaches to Text 9
54-184 Dramaturgy 2: History and Practice 9
54-160 Production Symposium | -Spring 6
54-200 Ghost Light Forum (two times, 2 units total) -Fall 1
54-387 Dramaturgy : Production | 9
54-xxx Dramaturgy 3, 4, 5 or 6 (take two in any order during the sophomore, 18

junior, and senior years)

Choose 35 additional Dramaturgy units in consultation with the Dramaturgy
advisor.

Production Technology and Management Required Courses (26 units)

54-151 & 54-152 Stagecraft-Stagecraft 26
(15 units + 11 units)

Choose 62 additional PTM units in consultation with the PTM advisor.

Music Concentration (108 units minimum)

AUDITION AND INTERVIEW REQUIRED FOR MUSIC PERFORMANCE
CONCENTRATION OPTION. INTERVIEW REQUIRED FOR MUSICOLOGY AND
CULTURAL STUDIES OR MUSIC TECHNOLOGY CONCENTRATION OPTION.

Options available in the following areas: 1) Music Performance
(instrumental, piano, organ, composition, voice), 2) Musicology and Cultural
Studies, 3) Music Technology

Required Courses for All Concentration Options (21 units)

57-152 Harmony | 9
57-173 Survey of Western Music History 9
57-189 Repertoire and Listening for Musicians | (co-requisite: 57-173) 3

Music Performance Required Courses (66 units)
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57-69x BXA Studio (4 semesters) 36
57-xxx Major Ensemble (4 semesters) 24
57-161 Eurhythmics | 3
57-181 Solfege | 3

Choose 21 additional Music units in consultation with the Music advisor.

Musicology and Cultural Studies Required Courses (30 units)

57-283 Music History | 9
57-284 Music History Il 9
57-289 Repertoire and Listening for Musicians Il (co-requisite: 57-283) 3
57-290 Repertoire and Listening for Musicians IV (co-requisite: 57-284) 3
57-611 Independent Study in History 6
Choose 36 units from:

57-209 The Beatles 9
57-306 World Music 6
57-377 Psychology of Music 9
57-412 Opera Since Wagner 9
57-413 The Interpretation of Music 6
57-414 Music and Nature 9
57-477 Music of the Spirit 6
57-478 Survey of Historical Recording 6
57-480 History of Black American Music 6
Graduate Musicology courses may be taken with instructor permission.

Choose 21 additional Music units in consultation with the Music advisor.
Music Technology Required Courses (30 units)

57-101 Introduction to Music Technology 6
57-181 Solfege | 3
57-337 Sound Recording 6
57-347 Electronic and Computer Music 6
57-XXX Independent Study in Music Technology or Sound Recording 9
Choose 36 units from:

57-153 Harmony Il 9
57-182 Solfege Il 3
57-283 Music History | 9
57-284 Music History Il 9
57-289 Repertoire and Listening for Musicians Il (co-requisite: 57-283) 3
57-290 Repertoire and Listening for Musicians IV (co-requisite: 57-284) 3
57-338 Sound Editing and Mastering 6
57-438 Multitrack Recording 9

Choose 21 additional Music units in consultation with the Music advisor.

Interdisciplinary Concentration (108 units minimum)

BHA students may combine a minimum of 108 units from two or more
areas in the fine arts, with a complementary 72 units from two or more
areas in the humanities and/or social sciences. Interdisciplinary areas to
consider: arts and society, visual and verbal communication, the arts and
organizations, performance and theory, comparative arts.

IV. Free Electives
(approximately 9 courses, 78 units)

Take any Carnegie Mellon course. Many BHA students use their electives to
broaden or deepen their concentrations. A maximum of 9 units of physical
education and/or military science may be counted toward this requirement.
Physical education and military science courses will not be calculated in a
student’s QPA.

Bachelor of Science and Arts Degree
Program

Carnegie Mellon University recognizes that there are students who
are naturally gifted in both the fine arts and the natural sciences or
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mathematics. In order to accommodate students who want to pursue an
education simultaneously in these areas, we offer a degree that combines
the strengths of the College of Fine Arts (CFA) and the Mellon College of
Science (MCS). The intercollege degree, called the Bachelor of Science and
Arts (BSA), is a rigorous program that offers a unique group of qualified
students the opportunity to develop their talents and interests in an area of
the fine arts and an area of the natural sciences or mathematics.

The BSA curriculum is divided into three parts: 1) BSA Core requirements, 2)
CFA concentration coursework, and 3) MCS concentration coursework.

Students choose their fine arts concentration from among the five schools
in CFA: Architecture, Art, Design, Drama or Music. A student must meet the
entry requirements for the particular CFA school of their choice. While in the
BSA Program, a student may change their CFA concentration only if they
pass all admission requirements for that particular school.

Students choose their science concentration from among the four
departments in MCS: Biological Sciences, Chemistry, Mathematical Sciences,
or Physics.

The BSA Degree Program is governed by faculty and administrators from
both colleges and led by the director of the BXA Intercollege Degree
Programs. The director and associate director/academic advisor of the BXA
Intercollege Degree Programs are the primary advisors and liaisons between
CFA and MCS. Students receive extensive advising support. Each student
has two additional academic advisors: an advisor in the admitting school of
CFA for their fine arts concentration, and an advisor in MCS for their natural
sciences/mathematics concentration. This network of advisors guides each
student through their curriculum.

BSA Curriculum

Units
1. BSA Core 135
II. MCS Concentration 120-134
1lI. CFA Concentration 108
IV. Free Electives 3-17
Total BSA Degree Requirements 380
I. BSA Core

(16 courses, 135 units minimum)

Writing/Expression (1 course, 9 units, 76-101 required)

Cultural Analysis (1 course, 9 units minimum)

Economic, Political, & Social Institutions OR Cognition, Choice & Behavior
(1 course, 9 units minimum)

« Two additional courses from one of the following departments: English,
History, Modern Languages, Philosophy, or Psychology (2 courses, 18
units)

¢ Mathematics (2 courses, 20 units, 21-120 and 21-122 required)

Science (3 courses, 31 units, 03-121, 09-105, and 33-111 required)

¢ BXA Freshman Research Seminar (1 course, 9 units, 62-190 required)

BXA Junior Seminar (1 course, 9 units, 62-410 required)

BXA Junior Portfolio Review (complete 1 required review, 0 units, 62-391
required)

« BXA Capstone Project (2 courses, 18 units, 62-401 & 62-402 required)

« Computing @ Carnegie Mellon (1 mini-course, 3 units, required in first
semester)

Writing/Expression (1 course, 9 units)

Broadly considered, language is a tool used to communicate, as well
as a way to organize non-visual and non-mathematical thinking. This

requirement focuses on the social nature of language and the ways in which
writing constitutes thinking.

76-101 Interpretation and Argument -REQUIRED 9
(various topics by section) www.cmu.edu/hss/english/first_year/index.html

Cultural Analysis (1 course, complete 9 units minimum)

This category explores definitions of culture and the role culture plays

in producing different actions and institutions as well as the roles of
institutions, systems and human actions in shaping cultural contexts. Listed
below are examples of courses that meet the requirement for this category.

57-173 Survey of Western Music History 9
57-209 The Beatles 9
70-342 9

*
Managing Across Cultures

76-227 Comedy 9
76-232 African American Literature 9
76-239 Introduction to Film Studies 9
76-241 Introduction to Gender Studies 9
79-104 Global Histories 9
79-113 Culture and Identity in American Society 9
79-202 Flesh and Spirit: Early Modern Europe, 1400-1750 9
79-207 Development of European Culture 9
79-221 Development and Democracy in Latin America 9
79-240 The Development of American Culture 9
79-241 Topics in African American History: African Background to the Civil War 9
79-242 Topics in African American History: Reconstruction to the Present 9
79-255 Irish History 9
79-261 Chinese Culture and Society 9
79-265 Russian History: From the First to the Last Tsar 9
79-266 Russian History: From Communism to Capitalism 9
79-281 Introduction to Religion 9
79-307 Religion and Politics in the Middle East 9
79-310 Religions of China 9
79-311 Introduction to Anthropology 9
79-345 The Roots of Rock and Roll, 1870-1970 9
79-350 Early Christianity 9
79-368 Poverty, Charity, and Welfare 9
80-100 Introduction to Philosophy 9
80-250 Ancient Philosophy 9
80-251 Modern Philosophy 9
80-253 Continental Philosophy 9
80-254 Analytic Philosophy 9
80-255 Pragmatism 9
80-276 Philosophy of Religion 9
82-2xx Any 200 level or greater course from Modern Languages

* Indicates co-requisites and/or pre-requisites required.

Economic, Political & Social Institutions OR Cognition, Choice,
and Behavior (1 course from either category, complete 9 units
minimum)

Economic, Political & Social Institutions

This category examines the ways in which institutions organize individual
preferences and actions into collective outcomes using model-based
reasoning.

70332 Business, Society and Ethics * 9
73-100 Principles of Economics 9
79-306 Delinquency, Crime and Juvenile Justice, 1967 to the Present 9
79-330 Medicine and Society 9
79-335 Drug Use and Drug Policy 9
79-341 The Cold War in Documents and Film 9
79-374 American Environmental History: Critical Issues 9
79-377 Food, Culture, and Power: A History of Eating 9
79-392 History of Modern Warfare 9
80-135 Introduction to Political Philosophy 9
80-136 Social Structure, Public Policy & Ethics 9
80-226 Revolutions in Science 9
80-235 Political Philosophy 9
80-245 Medical Ethics 9
80-276 Philosophy of Religion 9



80-341 Computers, Society and Ethics 9
88-104 Decision Processes in American Political Institutions 9
88-110 Experiments with Economic Principles 9
88-205 Comparative Politics 9
* Indicates co-requisites and/or pre-requisites required.
Cognition, Choice, and Behavior
This category use model-based analysis to broaden an understanding of
human thinking, choices, and behavior on an individual basis across a
variety of settings.

80-130 Introduction to Ethics 9
80-150 Nature of Reason 9
80-180 Nature of Language 9
80-208 Critical Thinking 9
80-220 Philosophy of Science 9
80-221 Philosophy of Social Science 9
80-230 Ethical Theory 9
80-241 Ethical Judgments in Professional Life 9
80-242 Conflict and Dispute Resolution 9
80-270 Philosophy of Mind 9
80-271 Philosophy and Psychology 9
80-312 Philosophy of Mathematics 9
85-102 Introduction to Psychology 9
85-211 Cognitive Psychology 9
85-221 Principles of Child Development 9
85-241 Social Psychology 9
85-251 Personality 9
85-261 Abnormal Psychology 9
85-390 Human Memory 9
88-120 Reason, Passion and Cognition 9
Complete TWO additional courses from one of the following
departments (2 courses, complete 18 units minimum)

* English

* History

* Modern Languages

* Philosophy

* Psychology

Mathematics (2 courses, 20 units)

21-120 Differential and Integral Calculus 10
21-122 Integration, Differential Equations and Approximation 10
Science (3 courses, 31 units)

03-121 Modern Biology 9
09-105 Introduction to Modern Chemistry | 10
33-111 Physics | for Science Students 12

BXA Freshman Research Seminar (1 course, 9 units)

Section B of the BXA Freshman Research Seminar introduces first-year
students to the field of interdisciplinary work and arts-based research.
Students engage with theoretical and practical readings from across the
various concentrations, with particular emphasis on aesthetic theory. Guest
lectures complement the weekly readings by giving insight into practical
implementations of these ideas. Students will conceive, research, and create
a final project to be presented at the end of the semester.

Section A of the BXA Research Freshman Seminar has been designed

for internal transfer students only and it is offered in the fall and spring
semesters. Using the arts as primary modes of inquiry, this course’s
content probes the idiosyncratic field of arts-based research by following
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the principle that there is no aspect of human life that cannot be studied
objectively, quantified and analyzed. Aside from discussing a digest of the
latest writings on arts-based research, students will try their own approach
to arts-based research by building prismatic artistic and literary constructs
inspired by the reading of Calvino’s prose-poems Invisible Cities.

62-190 BXA Freshman Research Seminar -REQUIRED 9

BXA Junior Seminar (1 course, 9 units)

This course, offered only in the spring, is taught by a team of
interdisciplinary scholars led by a Carnegie Mellon University professor who
will focus on a particular global, cultural, and political situation preeminent
at the time. The theme chosen for spring 2012 will be "The Culture and
Sounds of Iran." Prof. Mohmood-Reza Vali and guests will teach the course.

62-410 BXA Junior Seminar -Spring -REQUIRED 9

BXA Junior Portfolio Review (complete 1 required review, 0 units)

To better assess the progress and accomplishments of BXA students as

they enter their final year, students submit a portfolio for review during

the spring semester junior year. Students should work with their BXA
advisor and their concentration faculty advisors to assemble a portfolio that
represents their academic and creative accomplishments over the course of
their college career. This portfolio should also include a reflective essay in
which students evaluate how they integrated their two areas of interest, and
how they will extend that integration into the BXA Capstone Project in the
senior year.

Students should identify their own specific goals for their academic career
and how they are fulfilling them in this reflective essay, as well as how they
evaluate their performance in light of the programs’ broader pedagogical
goals. Students in the BXA program should be working toward being able to:

« describe the connections between their chosen concentration disciplines
and to integrate them into their work

communicate ideas in writing, visual expression, and oral expression

discuss the intersection of history, society, and culture from local and
global perspectives

synthesize mathematical theories and experimental work to produce
real-world knowledge

use cognitive, behavioral, and ethical dimensions to make decisions on
individual and social levels

62-391 BXA Junior Portfolio Review -Spring -REQUIRED (pass/no credit) 0

BXA Capstone Project (2 courses, 18 units)

The BXA Capstone Project gives BXA students the opportunity to
demonstrate the extent of their interdisciplinary work over the course of
their academic career. The Capstone Project should include elements that
span the student’s CFA and H&SS concentrations (for BHA students), CFA
and MCS concentrations (for BSA students), or CFA and SCS concentrations
(for BCSA students). The project can be either a scholarly or creative
endeavor, and may take one of many possible forms (e.g., a written thesis,
a compilation of creative work or works, an experiment and report, a
computer program or animation, etc.).

The BXA Capstone sequence covers both semesters of a student’s senior
year. In the fall, students are enrolled in 62-401 BXA Capstone Project |

(9 units), which has no required classroom time. Instead, students spend
the semester doing the research and foundational work necessary for

the project, as well as meeting with their faculty and BXA advisors. In the
spring, students enroll in 62-402 BXA Capstone Project Il (9 units), a weekly
seminar in which students share their work and critiques with their peers as
they create their Capstone Project and prepare to present it at the annual
Meeting of the Minds Undergraduate Research Symposium held each May.
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62-401

62-402

Intercollege Programs

BXA Capstone Project -Fall -REQUIRED (DNM, by appointment with
instructor)

BXA Capstone Project -Spring -REQUIRED (course attendance required)

Computing @ Carnegie Mellon (1 mini-course, 3 units)

9

This is a mini-course, pass/no credit, to be completed in the first semester.

99-101

Computing @ Carnegie Mellon -REQUIRED

or 99-102 Computing @ Carnegie Mellon (3 units)
or 99-103 Computing @ Carnegie Mellon (3 units)

II. MCS Concentration

(number of courses vary, 120-134 units)

BSA students choose one of the following concentrations:

 Biological Sciences (120-123 units)

¢ Chemistry (124 units)

* Mathematical Sciences (121-122 units)

¢ Physics (134 units)

Biological Sciences Concentration (120-123 units minimum)

Biological Sciences Required Courses (102 units minimum)

03-231

03-240
03-330
03-124

03-201

09-106
09-217
09-218
09-221
09-222
33-112

o]

[o]

o]

Biochemistry |

03-232 Biochemistry | (9 units)

Cell Biology

Genetics

Modern Biology Laboratory

03-343 Experimental Techniques in Molecular Biology (12 units)

Undergraduate Colloquium for Sophomores
(2 units) &/or

03-202 Undergraduate Colloquium for Sophomores
Modern Chemistry I

Organic Chemistry |

Organic Chemistry Il

Laboratory I: Introduction to Chemical Analysis
Laboratory II: Organic Synthesis and Analysis
Physics Il for Science Students

Advanced Biological Sciences Electives (2 courses, 18 units)

Must be selected from 03-3xx, excluding 03-445 .

Chemistry Concentration (124 units minimum)

Chemistry Required Courses (106 units)

09-106
09-219
09-220
09-214

09-348
09-221
09-222
09-321
09-204

[o]

[o]

Modern Chemistry Il
Modern Organic Chemistry
Modern Organic Il

Physical Chemistry

09-344 Physical Chemistry (Quantum): Microscopic Principles of Physical
Chemistry (9 units)

09-345 Physical Chemistry (Thermo): Macroscopic Principles of Physical
Chemistry (9 units)

Inorganic Chemistry

Laboratory I: Introduction to Chemical Analysis
Laboratory II: Organic Synthesis and Analysis
Laboratory Ill: Molecular Design and Synthesis
Professional Communication Skills in Chemistry

09-201 & 09-202 & 09-301 Undergraduate Seminar | - Undergraduate Seminar II: Safety and
Environmental Issues for Chemists - Undergraduate Seminar Il

09-402
33-112

Undergraduate Seminar VI
Physics Il for Science Students

Advanced Chemistry Electives (2 courses, 18 units)

10

12
12
12

10
10
10

10
12
12
12

12

May be any upper level chemistry course, 09-3xx or higher, or Biochemistry
I, 03-231 or 03-232, with the exception of 09-435 Independent Study, which

can be used only by permission of the Director of Undergraduate Studies.

Mathematical Sciences Concentration (121-122 units minimum)

Mathematical Sciences Required Courses (85 units minimum)
(Reasonable substitutions within the core program will be allowed.)

15-110 Principles of Computing
21-127 Concepts of Mathematics (prerequisite for 15-211)
21-228 Discrete Mathematics
21-241 Matrices and Linear Transformations
or 21-341 Linear Algebra (9 units)
21-259 Calculus in Three Dimensions
21-260 Differential Equations
21-355 Principles of Real Analysis |
21-373 Algebraic Structures
33-112 Physics Il for Science Students

Mathematical Sciences Electives (2 courses, 18 units)
Students with a music focus should take 21-372 Partial Differential

Equations.

10

10

© © v v

Mathematical Sciences, Statistics, or Computer Science Electives (2 courses,

18 units)

May be computer science course above the 100 level, mathematical science
courses beyond the calculus sequence, and statistics courses at the level of

36-225 or higher.

Physics Concentration (134 units minimum)

Physics Required Courses (116 units)

21-259 Calculus in Three Dimensions

33-104 Experimental Physics

33-112 Physics Il for Science Students

33-201 Physics Sophomore Colloquium I -Fall
33-202 Physics Sophomore Colloquium Il -Spring
33-211 Physics Ill: Modern Essentials

33-228 Electronics |

33-231 Physical Analysis

33-232 Mathematical Methods of Physics
33-234 Quantum Physics

33-301 Physics Upperclass Colloquium | -Fall
33-302 Physics Upperclass Colloquium Il -Spring
33-331 Physical Mechanics |

33-338 Intermediate Electricity and Magnetism |
33-340 Modern Physics Laboratory

33-341 Thermal Physics |

Physics Electives (2 courses, 18 units)

Two courses to be pre-approved by the Physics Department.

33-xxx Two Physics Electives

NOTE: 33-114 Physics of Musical Sound (9 units) is highly recommended for students

with a Music concentration.

Ill. College of Fine Arts Concentration

(number of courses vary, 108 units minimum)

BSA students choose one of the following concentrations:

¢ Architecture (108 units)
e Art (108 units)
* Design (108 units)

¢ Drama (108 units)

18



* Music (108 units)

Architecture Concentration (108 units minimum)

Architecture Required Courses (54 units minimum)

48-100 Architecture Design Studio: Foundation | -Fall 12
or 48-095 Spatial Concepts for Non-Architects | (9 units)

48-130 Architectural Drawing I: A Tactile Foundation -Fall 9

48-135 Architectural Drawing Il: Appearance -Spring 9

48-240 Historical Survey of World Architecture and Urbanism I -Fall 9

48-34x Architectural History Lecture (varying topics) 9

48-44x Architectural History Lecture (varying topics) 9

Work with Architecture Advisor to Form Concentration. Please Review the
Following Suggested Curricula Areas of Elective Focus. (54 units minimum):

Elective Focus: General Education in Architecture (54 units)

48-210 Statics (prerequisite: 33-106 or 48-116) -Fall 9
48-215 Materials and Assembly (prerequisite: 12-235 or 48-210) -Spring 9
48-217 Structures (prerequisite: 48-207 or 48-210) -Spring 9
48-3xx Drawing Elective 9
48-34x Architectural History Lecture (varying topics) 9
48-44x Architectural History Lecture (varying topics) 9
Elective Focus: Architectural Representation and Visualization (57 units)
This sequence is intended to develop particular skills in architectural
representation.

48-120 Introduction to Digital Media | -Fall 6
48-125 Introduction to Digital Media Il (prerequisite: 48-120) -Spring 6
48-3xx Drawing Elective 9
48-xxx Undergraduate Representation/Visualization Elective (pre-approval of 18

coursework required)
48-xxx Graduate Representation/Visualization Elective (pre-approval of 18
coursework required)

Elective Focus: Architectural Technology (54 units)
This sequence is intended to develop intellectual links to the technical
aspects of the profession.

Prerequisite Courses:

48-116 Building Physics 9
62-175 Descriptive Geometry 6
Elective Courses:

48-210 Statics (prerequisite: 33-106 or 48-116) -Fall 9
48-215 Materials and Assembly (prerequisite: 12-235 or 48-210) -Spring 9
48-217 Structures (prerequisite: 12-207 or 48-210) -Spring 9
48-315 Environment I: Climate & Energy (prerequisite: 33-106 or 48-116) -Fall 9
48-412 Environment II: Mechanical Systems (prerequisite: 48-105) -Fall 9
48-4xx Designated Departmental Technical Elective 9
Elective Focus: Architectural History (six varying topics, 54 units)

48-34x /44x Architectural History 9
48-34x /44x Architectural History 9
48-34x /44x Architectural History 9
48-34x /44x Architectural History 9
48-34x /44x Architectural History 9
48-34x /44x Architectural History 9

Art Concentration (108 units minimum)

PORTFOLIO REVIEW REQUIRED FOR ADMISSION

Concept Studios (2 courses, 20 units)
Complete two courses:

Carnegie Mellon University 91

60-101 Concept Studio | 10
60-201 Concept Studio Il 10
60-202 Concept Studio Il 10
60-203 Concept Studio: EcoArt 10
60-204 Concept Studio: Networked Narrative 10

Media Studios (3 courses, 30 units)
Complete three courses:

60-150 2D Media Studio: Drawing 10
60-160 2D Media Studio: Imaging 10
60-250 2D Media Studio: Painting 10
60-251 2D Media Studio IV: Print Media 10
60-130 & 60-130 3-D Media Studio I-I 10
(complete two minis, 5 units each)

60-131 & 60-131 3D Media Studio II-Il 10
(complete two minis, 5 units each)

60-110 Electronic Media Studio | 10
60-210 Electronic Media Studio Il 10

Advanced Studios (4 courses, 40 units)

Complete four courses. Courses may be offered in the fall and/or spring.
Students may take courses in any media area (ETB, SIS, CP or PDP). They
may take all courses in one media area if a focus is desired.

60-410 - 60-429 Advanced Electronic and Time-Based Work (ETB) 10
60-430 - 60-447 Advanced Sculpture, Installation and Site-Work (SIS) 10
60-448 - 60-449 Advanced Contextual Practice (CP) 10
60-450 - 60-498 Advanced Painting, Drawing and Printmaking (PDP) 10
60-499 Studio Independent Study (one only) 10

Art History/Theory (2 courses, 18 units)

60-205 Modern Visual Culture 1789-1945 9
60-206 Contemporary Visual Culture from 1945 to the Present 9

Review Requirement (Complete 2 required reviews, 0 units)
A review is required at the end of the sophomore and senior years. Pass/no
credit only.

60-200 Sophomore Review -Spring 0
60-400 Senior Review -Spring 0

Design Concentration (108 units minimum)

PORTFOLIO REVIEW REQUIRED FOR ADMISSION

Options available in the following areas, to be selected in the sophomore
year:

1) Communication Design, 2) Industrial Design

Required Courses for Both Options (75 units)

51-101 Design Studio | -Fall, Freshman year 9
51-102 Design Studio I -Spring, Freshman year 9
51-103 Design Workshop -Fall, Freshman year 3
51-121 Design Drawing | -Fall, Freshman year 9
51-122 Design Drawing Il -Spring, Freshman year 9
51-132 Introduction to Photo Design -Spring, Freshman year 4.5
51-134 Photo Design Il -Spring, Freshman year 4.5
51-171 Human Experience in Design -Fall, Sophomore year 9
51-271 Design History | -Fall, Sophomore year 9
62-100 Critical Histories of the Arts 9
Work with Design Advisor in the Sophomore Year to Form Concentration
Option

(33 units minimum):

Communication Design Required Courses (12 units)

51-201 Basic Typography Communication Design | -Fall 9
51-203 Communication Design Computer Lab -Fall 3

Choose 21 additional Design units in consultation with the Design advisor.

Industrial Design Required Courses (18 units)
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51-211 Generation of Form: Industrial Design | 9
51-243 Prototyping 4.5
51-251 Digital Prototyping 4.5

Choose 15 additional Design units in consultation with the Design advisor.

NOTE: 51-241 How People Work (Fall, 9 units) is highly recommended.

Drama Concentration (108 units minimum)

AUDITION/INTERVIEW REQUIRED FOR DIRECTING OR DRAMATURGY
CONCENTRATION OPTIONS. PORTFOLIO REVIEW/INTERVIEW REQUIRED
FOR DESIGN OR PRODUCTION TECHNOLOGY AND MANAGEMENT
CONCENTRATION OPTIONS.

Options available in the following areas: 1) Design, 2) Directing, 3)
Dramaturgy, 4) Production Technology and Management

There is no BSA Acting or Musical Theatre option.

Required Courses for All Concentration Options (20 units)

54-175 & 54-176 Conservatory Hour-Conservatory Hour 2

(1 unit each)

54-177 Foundations of Drama | 6
or 54-178 Foundations of Drama | (6 units)

54-281 Foundations of Drama Il (prerequisite: 54-177 or 54-178) 6
or 54-282 Foundations of Drama Il (6 units)

54-381 History of Drama 6

Work with Drama Advisor to Form Concentration Option (88 units minimum):

Design Required Courses (26 units)

54-151 & 54-152 Stagecraft-Stagecraft 26
(15 units + 11 units)

Choose 62 additional Design units in consultation with the Design advisor.

Directing Required Courses (49-52 units)

54-121 & 54-122 Directing I: Sources-Directing I: Sources 18
54-221 & 54-222 Directing Il: Fundamentals-Directing II: Fundamentals 18
(6 or 9 units + 9 units)

54-159 & 54-160 Production Symposium I-I 12
54-517 & 54-518 Director’s Colloquium-Director’s Colloquium 2

(four times, 4 units total)

Choose 36-39 additional Directing units in consultation with the Directing
advisor.

Dramaturgy Required Courses (53 units)

54-109 Dramaturgy 1:Approaches to Text 9
54-184 Dramaturgy 2: History and Practice 9
54-160 Production Symposium | - Spring 6
54-200 Ghost Light Forum (two times, 2 units total) -Fall 1
54-387 Dramaturgy : Production | 9
54-xxx Dramaturgy 3, 4, 5 or 6 (take two in any order during the sophomore, 18

junior, and senior years)

Choose 35 additional Dramaturgy units in consultation with the Dramaturgy
advisor.

Production Technology and Management Required Courses (26 units)

54-151 & 54-152 Stagecraft-Stagecraft 26
(15 units + 11 units)

Choose 62 additional PTM units in consultation with the PTM advisor.

Music Concentration (108 units minimum)

AUDITION AND INTERVIEW REQUIRED FOR MUSIC PERFORMANCE
CONCENTRATION OPTION. INTERVIEW REQUIRED FOR MUSICOLOGY AND
CULTURAL STUDIES OR MUSIC TECHNOLOGY CONCENTRATION OPTION.

Options available in the following areas: 1) Music Performance
(instrumental, piano, organ, composition, voice), 2) Musicology and Cultural
Studies, 3) Music Technology

Required Courses for All Concentration Options (21 units)

57-152 Harmony | 9
57-173 Survey of Western Music History 9
57-189 Repertoire and Listening for Musicians | (co-requisite: 57-173) 3

Music Performance Required Courses (66 units)

57-69x BXA Studio (4 semesters) 36
57-xxx Major Ensemble (4 semesters) 24
57-161 Eurhythmics | 3
57-181 Solfege | 3

Choose 21 additional Music units in consultation with the Music advisor.

Musicology and Cultural Studies Required Courses (30 units)

57-283 Music History | 9
57-284 Music History Il 9
57-289 Repertoire and Listening for Musicians Il (co-requisite: 57-283) 3
57-290 Repertoire and Listening for Musicians IV (co-requisite: 57-284) 3
57-611 Independent Study in History 6
Choose 36 units from:

57-209 The Beatles 9
57-306 World Music 6
57-377 Psychology of Music 9
57-412 Opera Since Wagner 9
57-413 The Interpretation of Music 6
57-414 Music and Nature 9
57-477 Music of the Spirit 6
57-478 Survey of Historical Recording 6
57-480 History of Black American Music 6
Graduate Musicology courses may be taken with instructor permission.

Choose 21 additional Music units in consultation with the Music advisor.
Music Technology Required Courses (30 units)

57-101 Introduction to Music Technology 6
57-181 Solfege | 3
57-337 Sound Recording 6
57-347 Electronic and Computer Music 6
57-xxx Independent Study in Music Technology or Sound Recording 9
Choose 36 units from:

57-153 Harmony I 9
57-182 Solfege Il 3
57-283 Music History | 9
57-284 Music History Il 9
57-289 Repertoire and Listening for Musicians Il (co-requisite: 57-283) 3
57-290 Repertoire and Listening for Musicians IV (co-requisite: 57-284) 3
57-338 Sound Editing and Mastering 6
57-438 Multitrack Recording 9

Choose 21 additional Music units in consultation with the Music advisor.

IV. Free Electives
(approximately 1-2 courses, 3-17 units)

Take any Carnegie Mellon course. A maximum of 9 units of physical
education and/or military science may be counted toward this requirement.
Physical education and military science courses will not be calculated in a
student’s QPA.



Bachelor of Computer Science and Arts
Degree Program

Carnegie Mellon University recognizes that there are students who are
naturally gifted in both the fine arts and computer science. In order to
accommodate students who want to pursue an education simultaneously in
these areas, we offer a degree that combines the strengths of the College of
Fine Arts (CFA) and the School of Computer Science (SCS). The intercollege
degree, called the Bachelor of Computer Science and Arts (BCSA), is a
rigorous program that offers a unique group of qualified students the
opportunity to develop their talents and interests in an area of the fine arts
and computer science.

The BCSA curriculum is divided into three parts: 1) BCSA Core requirements,
2) CFA concentration coursework, and 3) SCS concentration coursework.

Students choose their fine arts concentration from among the five schools
in CFA: Architecture, Art, Design, Drama or Music. A student must meet the
entry requirements for the particular CFA school of their choice. While in the
BCSA Program, a student may change their CFA concentration only if they
pass all admission requirements for that particular school.

The BCSA Degree Program is governed by faculty and administrators

from both colleges and led by the director of the BXA Intercollege Degree
Programs. The director and associate director/academic advisor of the BXA
Intercollege Degree Programs are the primary advisors and liaisons between
CFA and SCS. Students receive extensive advising support. Each student has
two additional academic advisors: an advisor in the admitting school of CFA
for their fine arts concentration, and an advisor in SCS for their computer
science concentration. This network of advisors guides each student through
their curriculum.

BCSA Curriculum

Units
I. BCSA Core 121
II. SCS Concentration 111
1l. CFA Concentration 108-118
IV. BCSA Free Electives 30-40
Total BCSA Degree Requirements 380

|. BCSA Core

(15 courses, 121 units minimum)

Writing/Expression (1 course, 9 units, 76-101 required)

Cultural Analysis (1 course, 9 units minimum)

Mathematics (2 courses, 19 units minimum, 21-120 and 21-122, or
21-241 required), Probability (1 course, 9 units minimum required)

Science (2 courses, 18 units minimm)

Engineering (In consultation with your academic advisor, an engineering
course could substitute for one of the two Science requirements.)

Economic, Political, & Social Institutions OR Cognition, Choice & Behavior
(1 course, 9 units minimum)

One additional course from one of the following departments: English,
History, Modern Languages, Philosophy, or Psychology (1 course, 9 units
minimum)

BXA Freshman Research Seminar (1 course, 9 units, 62-190 required)

BXA Junior Seminar (1 course, 9 units, 62-410 required)

BXA Junior Portfolio Review (complete 1 required review, 0 units,
required)

BXA Capstone Project (2 courses, 18 units, 62-401 & 62-402 required)
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* Computing @ Carnegie Mellon (1 mini-course, 3 units, required in first
semester)

Writing/Expression (1 course, 9 units)

Broadly considered, language is a tool used to communicate, as well

as a way to organize non-visual and non-mathematical thinking. This
requirement focuses on the social nature of language and the ways in which
writing constitutes thinking.

76-101 Interpretation and Argument - REQUIRED 9
(various topics by section) www.cmu.edu/hss/english/first_year/index.html

Cultural Analysis (1 course, complete 9 units minimum)

This category explores definitions of culture and the role culture plays

in producing different actions and institutions as well as the roles of
institutions, systems and human actions in shaping cultural contexts. Listed
below are examples of courses that meet the requirement for this category.

57-173 Survey of Western Music History 9
70-342 Managing Across Cultures 9
76-227 Comedy 9
76-232 African American Literature 9
76-239 Introduction to Film Studies 9
76-241 Introduction to Gender Studies 9
79-104 Global Histories 9
79-113 Culture and Identity in American Society 9
79-207 Development of European Culture 9
79-240 The Development of American Culture 9
79-241 Topics in African American History: African Background to the Civil War 9
79-242 Topics in African American History: Reconstruction to the Present 9
79-261 Chinese Culture and Society 9
79-281 Introduction to Religion 9
79-311 Introduction to Anthropology 9
79-330 Medicine and Society 9
79-345 The Roots of Rock and Roll, 1870-1970 9
79-350 Early Christianity 9
79-368 Poverty, Charity, and Welfare 9
80-100 Introduction to Philosophy 9
80-250 Ancient Philosophy 9
80-251 Modern Philosophy 9
80-253 Continental Philosophy 9
80-254 Analytic Philosophy 9
80-255 Pragmatism 9
80-276 Philosophy of Religion 9
82-3xx Any 300 level or greater course from Modern Languages

Mathematics & Probability (3 courses, 29 units minimum)

Choose two mathematics courses (20 units minimum):

21-120 Differential and Integral Calculus 10
21-122 Integration, Differential Equations and Approximation 10
or 21-241 Matrices and Linear Transformations (10 units)

Choose one probability course (9 units minimum):

15-359 Probability and Computing 12
21-325 Probability 9
36-217 Probability Theory and Random Processes 9
36-225 Introduction to Probability Theory 9
36-625 Probability and Mathematical Statistics | 12

Science (2 courses, 18 units minimum)

Choose two courses from the following list:

03-121 Modern Biology 9
09-105 Introduction to Modern Chemistry | 10
21-259 Calculus in Three Dimensions 9

33-111 Physics | for Science Students 12
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Engineering

In consultation with your academic advisor, an engineering course could
substitute for one of the two Science requirements.

Economic, Political & Social Institutions OR Cognition, Choice
& Behavior (1 course from either category, complete 9 units
minimum)

Economic, Political & Social Institutions

This category examines the ways in which institutions organize individual
preferences and actions into collective outcomes using model-based
reasoning.

36-303 Sampling, Survey and Society

70-332 Business, Society and Ethics

73-100 Principles of Economics

73-150 Intermediate Microeconomics

79-335 Drug Use and Drug Policy

79-374 American Environmental History: Critical Issues
80-135 Introduction to Political Philosophy

80-136 Social Structure, Public Policy & Ethics

80-235 Political Philosophy

80-341 Computers, Society and Ethics

88-104 Decision Processes in American Political Institutions
88-110 Experiments with Economic Principles

88-205 Comparative Politics

88-220 Policy Analysis |

Cognition, Choice, and Behavior

This category use model-based analysis to broaden an understanding of
human thinking, choices, and behavior on an individual basis across a
variety of settings.

70-311 Organizational Behavior
80-130 Introduction to Ethics

80-150 Nature of Reason

80-180 Nature of Language

80-221 Philosophy of Social Science
80-230 Ethical Theory

80-241 Ethical Judgments in Professional Life
80-242 Conflict and Dispute Resolution
80-270 Philosophy of Mind

80-271 Philosophy and Psychology
80-275 Metaphysics

80-281 Language and Thought

85-102 Introduction to Psychology
85-211 Cognitive Psychology

85-221 Principles of Child Development
85-241 Social Psychology

85-251 Personality

85-261 Abnormal Psychology

88-120 Reason, Passion and Cognition
88-260 Organizations

Complete ONE additional course from one of the following
departments (1 course, complete 9 units minimum)

« English
 History

¢ Modern Languages

Philosophy

Psychology
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BXA Freshman Research Seminar (1 course, 9 units)

Section B of the BXA Freshman Research Seminar introduces first-year
students to the field of interdisciplinary work and arts-based research.
Students engage with theoretical and practical readings from across the
various concentrations, with particular emphasis on aesthetic theory. Guest
lectures complement the weekly readings by giving insight into practical
implementations of these ideas. Students will conceive, research, and create
a final project to be presented at the end of the semester.

Section A of the BXA Research Freshman Seminar has been designed

for internal transfer students only and it is offered in the fall and spring
semesters. Using the arts as primary modes of inquiry, this course’s
content probes the idiosyncratic field of arts-based research by following
the principle that there is no aspect of human life that cannot be studied
objectively, quantified and analyzed. Aside from discussing a digest of the
latest writings on arts-based research, students will try their own approach
to arts-based research by building prismatic artistic and literary constructs
inspired by the reading of Calvino’s prose-poems Invisible Cities.

62-190 BXA Freshman Research Seminar -REQUIRED 9

BXA Junior Seminar (1 course, 9 units)

This course, offered only in the spring, is taught by a team of
interdisciplinary scholars led by a Carnegie Mellon University professor who
will focus on a particular global, cultural, and political situation preeminent
at the time. The theme chosen for spring 2012 will be “The Culture and
Sounds of Iran.” Prof. Mahmood-Reza Vali and guests will teach the course.

62-410 BXA Junior Seminar -Spring -REQUIRED 9

BXA Junior Portfolio Review (complete 1 required review, 0 units)

To better assess the progress and accomplishments of BXA students as

they enter their final year, students submit a portfolio for review during

the spring semester junior year. Students should work with their BXA
advisor and their concentration faculty advisors to assemble a portfolio that
represents their academic and creative accomplishments over the course of
their college career. This portfolio should also include a reflective essay in
which students evaluate how they integrated their two areas of interest, and
how they will extend that integration into the BXA Capstone Project in the
senior year.

Students should identify their own specific goals for their academic career
and how they are fulfilling them in this reflective essay, as well as how they
evaluate their performance in light of the programs’ broader pedagogical
goals. Students in the BXA program should be working toward being able to:

 describe the connections between their chosen concentration disciplines
and to integrate them into their work

* communicate ideas in writing, visual expression, and oral expression

discuss the intersection of history, society, and culture from local and
global perspectives

synthesize mathematical theories and experimental work to produce
real-world knowledge

* use cognitive, behavioral, and ethical dimensions to make decisions on
individual and social levels

62-391 BXA Junior Portfolio Review -Spring -REQUIRED (pass/no credit) 0

BXA Capstone Project (2 courses, 18 units)

The BXA Capstone Project gives BXA students the opportunity to
demonstrate the extent of their interdisciplinary work over the course of
their academic career. The Capstone Project should include elements that
span the student’s CFA and H&SS concentrations (for BHA students), CFA
and MCS concentrations (for BSA students), or CFA and SCS concentrations
(for BCSA students). The project can be either a scholarly or creative



endeavor, and may take one of many possible forms (e.g., a written thesis
a compilation of creative work or works, an experiment and report, a
computer program or animation, etc.).

The BXA Capstone sequence covers both semesters of a student’s senior
year. In the fall, students are enrolled in 62-401 BXA Capstone Project |
(9 units), which has no required classroom time. Instead, students spend
the semester doing the research and foundational work necessary for
the project, as well as meeting with their faculty and BXA advisors. In the

’

spring, students enroll in 62-402 BXA Capstone Project Il (9 units), a weekly
seminar in which students share their work and critiques with their peers as

they create their Capstone Project and prepare to present it at the annual
Meeting of the Minds Undergraduate Research Symposium held each May.

62-401 BXA Capstone Project -Fall -REQUIRED (DNM, by appointment with
instructor)
62-402 BXA Capstone Project -Spring -REQUIRED (course attendance required)

Computing @ Carnegie Mellon (1 mini-course, 3 units)

This is a mini-course, pass/no credit, to be completed in the first semester.

99-101 Computing @ Carnegie Mellon -REQUIRED

or 99-102 Computing @ Carnegie Mellon (3 units)
or 99-103 Computing @ Carnegie Mellon (3 units)

Il. SCS Concentration
School Of Computer Science Concentration (111 units minimum)
Prerequisite

15-112 Fundamentals of Programming

Computer Science Core Requirements (57 units)

15-122 Principles of Imperative Computation

15-128 Freshman Immigration Course

15-150 Principles of Functional Programming

15-210 Parallel and Sequential Data Structures and Algorithms
15-213 Introduction to Computer Systems

15-251 Great Theoretical Ideas in Computer Science

Concepts of Mathematics (9 units)

21-127 Concepts of Mathematics (co-requisite for 15-122; prerequisite for

15-150)

Applications Courses or CS Electives (5 courses, 45 units minimum)
Consult with the CS advisor to choose a minimum of five courses from the
following list:

11-411 Natural Language Processing

15-214 Principles of Software Systems Construction

15-313 Foundations of Software Engineering

15-322 Introduction to Computer Music

15-323 Computer Music Systems and Information Processing
15-381 Artificial Intelligence: Representation and Problem Solving
15-384 Robotic Manipulation

15-385 Computer Vision

15-415 Database Applications

15-437 Web Application Development

15-451 Algorithm Design and Analysis

15-462 Computer Graphics

15-463 Computational Photography

15-464 Technical Animation

15-465 Animation Art and Technology

15-466 Computer Game Programming

16-362 Mobile Robot Programming Laboratory

Others as appropriate with advisor’'s permission.
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. College of Fine Arts Concentration
(number of courses vary, 108-118 units minimum)

BCSA students choose one of the following concentrations:

¢ Architecture (108 units)
e Art (118 units)

* Design (108 units)

* Drama (108 units)

* Music (108 units)

Architecture Concentration (108 units minimum)

Architecture Required Courses (54 units minimum)

48-100 Architecture Design Studio: Foundation | -Fall

or 48-095 Spatial Concepts for Non-Architects | (9 units)
48-130 Architectural Drawing I: A Tactile Foundation -Fall
48-135 Architectural Drawing Il: Appearance -Spring
48-240 Historical Survey of World Architecture and Urbanism | -Fall
48-34x Architectural History Lecture (varying topics)
48-44x Architectural History Lecture (varying topics)

Work with Architecture Advisor to Form Concentration. Please Review the
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Following Suggested Curricula Areas of Elective Focus. (54 units minimum):

Elective Focus: General Education in Architecture (54 units)

48-210 Statics (prerequisite: 33-106 or 48-116) -Fall

48-215 Materials and Assembly (prerequisite: 12-235 or 48-210) -Spring
48-217 Structures (prerequisite: 48-207 or 48-210) -Spring

48-3xx Drawing Elective

48-34x Architectural History Lecture (varying topics)

48-44x Architectural History Lecture (varying topics)

Elective Focus: Architectural Representation and Visualization (57 units)
This sequence is intended to develop particular skills in architectural
representation.

48-120 Introduction to Digital Media | -Fall

48-125 Introduction to Digital Media Il (prerequisite: 48-120) -Spring

48-3xx Drawing Elective

48-xxx Undergraduate Representation/Visualization Elective (pre-approval of
coursework required)

48-xxX Graduate Representation/Visualization Elective (pre-approval of

coursework required)

Elective Focus: Architectural Technology (54 units)
This sequence is intended to develop intellectual links to the technical
aspects of the profession.

Prerequisite Courses:

48-116
62-175

Building Physics
Descriptive Geometry

Elective Courses:

48-210 Statics (prerequisite: 33-106 or 48-116) -Fall

48-215 Materials and Assembly (prerequisite: 12-235 or 48-210) -Spring
48-217 Structures (prerequisite: 12-207 or 48-210) -Spring

48-315 Environment I: Climate & Energy (prerequisite: 33-106 or 48-116) -Fall
48-412 Environment II: Mechanical Systems (prerequisite: 48-105) -Fall
48-4xx Designated Departmental Technical Elective

Elective Focus: Architectural History (six varying topics, 54 units)

48-34x /44x Architectural History
48-34x /44x Architectural History
48-34x /44x Architectural History
48-34x /44x Architectural History
48-34x /44x Architectural History
48-34x /44x Architectural History

© © oo
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Art Concentration (118 units minimum)

PORTFOLIO REVIEW REQUIRED FOR ADMISSION

Concept Studios (2 courses, 20 units)
Complete two courses:

60-101 Concept Studio | 10
60-201 Concept Studio Il 10
60-202 Concept Studio Il 10
60-203 Concept Studio: EcoArt 10
60-204 Concept Studio: Networked Narrative 10

Media Studios (2 courses, 20 units)
Complete two courses:

60-150 2D Media Studio: Drawing 10
60-160 2D Media Studio: Imaging 10
60-250 2D Media Studio: Painting 10
60-251 2D Media Studio IV: Print Media 10
60-130 & 60-130 3-D Media Studio I-I 10
(complete two minis, 5 units each)

60-131 & 60-131 3D Media Studio II-II 10
(complete two minis, 5 units each)

60-110 Electronic Media Studio | 10
60-210 Electronic Media Studio Il 10

Advanced Studios (6 courses, 60 units)

Complete six courses. Courses may be offered in the fall and/or spring.
Students may take courses in any media area (ETB, SIS, CP or PDP). They
may take all courses in one media area if a focus is desired.

60-410 - 60-429 Advanced Electronic and Time-Based Work (ETB) 10
60-430 - 60-447 Advanced Sculpture, Installation and Site-Work (SIS) 10
60-448 - 60-449 Advanced Contextual Practice (CP) 10
60-450 - 60-498 Advanced Painting, Drawing and Printmaking (PDP) 10
60-499 Studio Independent Study (one only) 10
Art History/Theory (2 courses, 18 units)
60-205 Modern Visual Culture 1789-1945 9
60-206 Contemporary Visual Culture from 1945 to the Present 9

Review Requirement (Complete 2 required reviews, 0 units)
A review is required at the end of the sophomore and senior years. Pass/no
credit only.

60-200 Sophomore Review -Spring 0
60-400 Senior Review -Spring 0

Design Concentration (108 units minimum)

PORTFOLIO REVIEW REQUIRED FOR ADMISSION

Options available in the following areas, to be selected in the sophomore
year:

1) Communication Design, 2) Industrial Design

Required Courses for Both Concentration Options (75 units)

51-101 Design Studio | -Fall, Freshman year 9
51-102 Design Studio Il -Spring, Freshman year 9
51-103 Design Workshop -Fall, Freshman year 3
51-121 Design Drawing | -Fall, Freshman year 9
51-122 Design Drawing Il -Spring, Freshman year 9
51-132 Introduction to Photo Design -Spring, Freshman year 4.5
51-134 Photo Design Il -Spring, Freshman year 4.5
51-171 Human Experience in Design -Fall, Sophomore year 9
51-271 Design History | -Fall, Sophomore year 9
62-100 Critical Histories of the Arts 9

Work with Design Advisor in the Sophomore Year to Form Concentration
Option
(33 units minimum):

Communication Design Required Courses (12 units)

51-201 Basic Typography Communication Design | -Fall 9
51-203 Communication Design Computer Lab -Fall 3

Choose 21 additional Design units in consultation with the Design advisor.

Industrial Design Required Courses (18 units)

51-211 Generation of Form: Industrial Design | 9
51-243 Prototyping 4.5
51-251 Digital Prototyping 4.5

Choose 15 additional Design units in consultation with the Design advisor.

NOTE: 51-241 How People Work (Fall, 9 units) is highly recommended.

Drama Concentration (108 units minimum)

AUDITION/INTERVIEW REQUIRED FOR DIRECTING CONCENTRATION OPTION.
PORTFOLIO REVIEW/INTERVIEW REQUIRED FOR PRODUCTION TECHNOLOGY
AND MANAGEMENT CONCENTRATION OPTION.

Options available in the following Areas: 1) Directing, 2) Production
Technology and Management

Required Courses for Both Concentration Options (20 units)

54-175 & 54-176 Conservatory Hour-Conservatory Hour 2

(1 unit each)

54-177 Foundations of Drama | 6
or 54-178 Foundations of Drama | (6 units)

54-281 Foundations of Drama Il (prerequisite: 54-177 or 54-178) 6
or 54-282 Foundations of Drama Il (6 units)

54-381 History of Drama 6

Work with Drama Advisor to Form Concentration Option (88 units minimum):

Directing Required Courses (49-52 units)

54-121 & 54-122 Directing I: Sources-Directing I: Sources 18
54-221 & 54-222 Directing II: Fundamentals-Directing II: Fundamentals 18
(6 or 9 units + 9 units)

54-159 & 54-160 Production Symposium I-I 12
54-517 & 54-518 Director’s Colloquium-Director’s Colloquium 2

(four times, 4 units total)

Choose 36-39 additional Directing units in consultation with the Directing
advisor.

Production Technology and Management Required Courses (26 units)

54-151 & 54-152 Stagecraft-Stagecraft 26
(15 units + 11 units)

Choose 62 additional PTM units in consultation with the PTM advisor.

Music Concentration (108 units minimum)

AUDITION AND INTERVIEW REQUIRED FOR ADMISSION TO THE MUSIC
COMPOSITION CONCENTRATION OPTION. INTERVIEW REQUIRED FOR
ADMISSION TO THE MUSIC TECHNOLOGY CONCENTRATION OPTION.

Options available in the following areas: 1) Composition, 2) Music
Technology

Required Courses for Both Concentration Options (21 units)

57-152 Harmony | 9
57-173 Survey of Western Music History 9
57-189 Repertoire and Listening for Musicians | (co-requisite: 57-173) 3

Composition Required Courses (66 units)




57-69x
57-xxx
57-161
57-181

BXA Studio (4 semesters) 36
Major Ensemble (4 semesters) 24
Eurhythmics | 3
Solfege | 3

Choose 21 additional Music units in consultation with the Music advisor.

Music Technology Required Courses (30 units)

57-101
57-181
57-337
57-347
57-xxx

Introduction to Music Technology

Solfege |

Sound Recording

Electronic and Computer Music

Independent Study in Music Technology or Sound Recording

o oo wo

Choose 36 units from:

57-153
57-182
57-283
57-284
57-289
57-290
57-338
57-438

Harmony II

Solfege Il

Music History |

Music History Il

Repertoire and Listening for Musicians Il (co-requisite: 57-283)
Repertoire and Listening for Musicians IV (co-requisite: 57-284)
Sound Editing and Mastering

Multitrack Recording

© oW wo o wo

Choose 21 additional Music units in consultation with the Music advisor.

IV. Free Electives

(approximately 3-4 courses, 30-40 units minimum)

Take any Carnegie Mellon course. A maximum of 9 units of physical
education and/or military science may be counted toward this requirement.
Physical education and military science courses will not be calculated in a

student’s QPA.
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Carnegie Institute of Technology

Pradeep Khosla, Dean

Annette M. Jacobson, Associate Dean for Undergraduate Studies
Kurt Larsen, Assistant Dean for Undergraduate Studies

Office: Scaife Hall 110

http://www.cit.cmu.edu/

Carnegie Institute of Technology, the engineering college of the university,
has three main activities - undergraduate education, graduate education,
and research. Its continuing goal has been to maintain excellence in all
these activities. The degree to which this goal has been achieved is attested
to by the demand for its graduates, the success of its alumni, the quality of
its students and faculty, the adoption elsewhere of its innovations, and the
national and international recognition it receives in educational and research
activities.

The college offers the degree of bachelor of science in chemical
engineering, civil engineering, electrical and computer engineering,
mechanical engineering, and materials science and engineering. All of these
programs are accredited by the Engineering Accreditation Commission of
the Accreditation Board for Engineering and Technology of ABET; 111 Market
Place, Suite 1050, Baltimore, MD 21202-4012 telephone: (410) 347-7700;
www.abet.org

An engineering student may also choose to pursue a minor in one of the CIT
designated minor programs, or a double major in engineering and public
policy or biomedical engineering, or to design minor, additional major or
dual-degree programs with other non-engineering departments.

Educational Objectives

The overarching objective of our engineering curriculum is to provide our
students an education that enables them to be productive and fulfilled
professionals throughout their careers. Our more specific, measurable
objectives for graduates of our engineering curriculum are the following:

» Graduates recognize that they acquired a high quality, rigorous technical
education from the College of Engineering at Carnegie Mellon.

Graduates, in addition to their technical knowledge, recognize that
they have acquired a broader body of knowledge that allows them to
understand the larger context of the problems that they must address
during their career.

Graduates use their technical foundation and their broader base of
knowledge to be successful in a diverse collection of individual careers
inside and outside of the engineering profession.

From its earliest days, Carnegie Institute of Technology (CIT) has considered
undergraduate education to be the key element in the development of
future leaders. In this regard, CIT has adopted a plan for education that is
designed to equip students with the capacity to learn and to continue the
process of self-education throughout their lives. The present curriculum
incorporates this philosophy by providing the opportunity for both breadth in
a number of engineering, science, humanities and fine arts areas as well as
depth in a major area of concentration. To achieve these goals, our flexible
curriculum has been designed to allow students to customize their program
to suit their needs and to help each student acquire:

» Athorough and integrated understanding of fundamental knowledge in
fields of a students’ major interest and the ability to use this knowledge;

Competence in the orderly way of thinking, which professionals and
scientists have always used in reaching sound, creative conclusions, with
the goal that after graduation the student can, by such thinking, reach
decisions both as a professional and as a citizen;

An ability to learn independently with scholarly orderliness, so that after
graduation the student will be able to grow in wisdom and keep abreast
of the changing knowledge and problems of the profession and the
society in which he or she participates;

* The philosophical outlook, breadth of knowledge, and sense of values
which will increase the student’s understanding and enjoyment of life
and enable each student to recognize and deal effectively with the
human, economic, ethical and social aspects of professional problems;
and

The ability to communicate ideas to others in a comprehensive and
understandable manner.

The curriculum encourages students to confront professional problems,
accomplished through team and problem-oriented courses, as well as
courses which emphasize design or individual projects. These classes stress
creativity and independent thought and require the student to define the
problem, propose a solution or a design in the presence of technical and
socioeconomic constraints, to make judgments among alternative solutions,
and to explore innovative alternatives to more conventional solutions.

First Year for Engineering Students

The Carnegie Mellon engineering education is based on engineering

and science fundamentals that give students the skills to face new and
challenging situations. The first year in engineering provides a broad
foundation upon which students build a curriculum in their eventual major.
Since students in CIT do not select a major until the end of the first year, all
first year students share a common experience consisting of introductory
courses in the engineering majors (one each semester), calculus, physics,
other science courses which compliment specific introductory engineering
courses, and courses in the College of Humanities and Social Sciences
(General Education). This curriculum helps make an informed decision about
a final major. Below is an examples of a standard schedule for a first-year
engineering student.

Introductory Engineering Elective 12
Restricted Technical Elective 9-12
Differential and Integral Calculus 10
General Education ©) o
Computing @ Carnegie Mellon 3
Introductory Engineering Elective 12
Restricted Technical Elective 10
Integration, Differential Equations, Approximation 10

(5) 9

General Education Course

Notes:

1. Each semester every CIT department offers its Introductory
Engineering Elective.* Every first year CIT student must select one
such course each semester.

* Except 19-101 , offered only in spring.

2. Each Introductory Engineering Elective requires a specific Restricted
Technical Elective (as a pre- or co-requisite) as given below:
Introductory Engineering Course Restricted Technical Elective
Biomedical Engineering 03-121
Chemical Engineering 09-105
Civil & Environmental Engineering 33-106
Electrical & Computer Engineering 15-110 or 15-121
Engineering & Public Policy 33-106

Mechanical Engineering 33-106
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Materials Science and Engineering 33-106

3. Restricted Technical Electives include the following courses:

03-121 Modern Biology 9

09-105 Introduction to Modern Chemistry | 10

15-110 Principles of Computing 10
or 15-121 Introduction to Data Structures (10 units)

33-106 Physics | for Engineering Students 12

4. 4. All students must complete 33-106 Physics | for Engineering
Students by the end of the first year. Therefore, if a student chooses
to take Introduction to Chemical Engineering (with 09-105 as a co-
requisite) during one semester and Introduction to Electrical and
Computer Engineering (with 15-110 as a co-requisite), the student
must take 33-106 in place of the General Education requirement in
the Spring semester of the first year and take the General Education
course in a subsequent semester. Alternatively, a student entering the
university with AP credit in a required first year course may substitute
33-106 in its place.

5. Interpretation and Argument, 76-101 , should be completed in the
first year. Some students for whom English is not a native language,
may have to take 76-100 first.

Program in General Education for CIT Students

Breadth Requirement 27 Units

Humanistic Studies (Cultural 9 units
Analysis)*

Cognitions and Institutions* 9 units
Writing/Expression ** 9 units

* A list of acceptable courses for Humanistic Studies and Cognitions and
Institutions is available at www.cit.cmu.edu in the General Education
section.

** The Writing/Expression requirement consists of the following course:
76-101 Interpretation and Argument (9 units)

Depth Sequence in Humanities, Social Science, or Fine Arts
units

A sequence of humanities, social science, or fine arts courses which
provides depth in a specific area. Usually, 27 units from a single department
meet this requirement. However, related courses from different departments
may also satisfy this requirement. At least 9 of these units should be
beyond the introductory or elementary level and CFA performance courses,
if chosen, must also include theory or history of the subject. A depth
sequence in language must include at least three nine-unit courses in the
same language. Business Administration, Heinz College, and Statistics
Department courses may NOT be used to satisfy this requirement. Although
this requirement is typically satisfied by completing 3 courses of at least

9 units each, some acceptable courses are greater or less than 9 units

(e.g. 6-unit Art courses). While mini courses of fewer than 9 units may be
combined to equal 9 unit courses, the excess units from courses greater 9
units may NOT be used to satisfy this requirement. For example, a 12 unit,
6 unit, 9 unit combination is not acceptable. A 6 unit, 3 unit, 9 unit, 9 unit
combination is acceptable.

Non-Technical Electives 18 units

Two unrestricted humanities, social science or fine arts courses. Non-
technical courses from Business Administration, or the Heinz College may
also satisfy this requirement. Accounting, finance, management, marketing,
production, and statistics courses are regarded as technical courses and
may NOT be used to satisfy this requirement. Although this requirement is
typically satisfied by completing 2 courses of at least 9 units each, some
acceptable courses are greater or less than 9 units (e.g. 6-unit Art courses).
While mini courses of fewer than 9 units may be combined to equal 9 unit
courses, the excess units from courses greater 9 units may NOT be used to
satisfy this requirement. For example, a 12 unit, 6 unit combination is not
acceptable. A 6 unit, 3 unit, 9 unit combination is acceptable.

27

Free Elective Courses

A free elective is any graded Carnegie Mellon course. However, a maximum
of nine units in the form of pass/fail or non-factorable courses (including
physical education, StuCo and military science) may be taken as free
electives in most CIT degree programs.

Additional Majors and Dual Degrees in CIT

A major is defined as a program that must be completed for the granting
of a degree. Additional majors comprise a single degree with majors in two
separate areas; for example, the degree of Bachelor of Science in Chemical
Engineering and an additional major in English. Although the additional
major requires the completion of two designated programs, they may have
overlapping requirements that can be met simultaneously. The general
principle used to measure eligibility for a Carnegie Institute of Technology
additional major is that the major (core) requirements of both departments
must be completed. Finally, although the student is formally enrolled as

an undergraduate in one of the departments (the parent department,
which is responsible for scheduling and other administrative actions for
the student), the student should apply for the additional major through the
second department and coordinate requirements with both departments.

The additional major is to be distinguished from a dual degree program,
which results in two separate bachelor’s degrees; for example, Bachelor

of Science in Chemical Engineering and a Bachelor of Arts in English. The
dual degree, though, requires a minimum of 90 units of work in addition to
the units required for the first degree. The second degree may be earned in
Bachelor of Science or Bachelor of Arts degree programs.

Requirements for students wishing to complete Additional Majors
in CIT

Note: This applies to all students.

The student must satisfactorily pass all requirements of the regular and
complete program (with the permissible exceptions) leading to a degree in
CIT. The minimum number of units required for the additional major is the
number required by the parent department or major.

The student takes and satisfactorily completes the courses specified by
a second department, usually using elective space available in the first
program.

The second department, on the basis of the specified number of
courses plus the courses comprising the parent department’s regular
degree requirements, then certifies that the student has completed the
requirements for a major in the second department.

Equivalent technical electives may be substituted at the discretion of the
departments/colleges.

Non-technical courses in the curricula can be used to meet the requirements
of the second major. But if the second major is not an H&SS department, the
program must include a minimum of 72 units of General Education courses
to meet CIT requirements for graduation.

Designated Minors Offered by CIT
(for engineering students)

In addition to their regular majors for B. S. degrees, undergraduate

students in the Carnegie Institute of Technology can elect to complete

an interdisciplinary Designated Minor. These minors have been added to

the Carnegie Institute of Technology curriculum to promote flexibility and
diversity among the college’s engineering students. Independent of major, a
student is free, but not required, to pursue a selected designated minor from
the following list:

« Audio Engineering
* Automation and Control

« Biomedical Engineering*



Colloids, Polymers and Surfaces

Data Storage Systems Technology

Electronic Materials

Engineering Design

Environmental Engineering and Sustainability

International Engineering

Manufacturing Engineering

Material Science and Engineering

Mechanical Behavior of Materials

Robotics*

* Also available for non-CIT students

Complete descriptions of the designated minors can be found at
http://coursecatalog.web.cmu.edu/carnegieinstituteoftechnology/
undergraduatedesignatedminors/.

To add a CIT Designated Minor, please contact the director listed for each
minor.

Minors for Non-Engineering Students

Students in a non-engineering discipline can also declare certain CIT minors:

» Biomedical Engineering
* Engineering Studies
» Technology and Policy

* Robotics

A full listing of curriculum for these minors when taken by non-
engineering students can be found at http://coursecatalog.web.cmu.edu/
carnegieinstituteoftechnology/minorsfornonengineeringstudents/ .

Academic Standards

Grading Practices

Undergraduate grading regulations can be found at
http://coursecatalog.web.cmu.edu/servicesandoptions/
undergraduateacademicregulations/.

CIT Dean’s Honor List

Each semester, Carnegie Institute of Technology recognizes students who
have earned outstanding academic records by naming them on the dean’s
honor list. The criterion for such recognition is a semester quality point
average of at least 3.75 while completing at least 36 factorable units and
earning no incomplete grades.

Transfer into CIT Departments

Undergraduate students admitted to colleges other than CIT who wish to
transfer into a CIT department during their first year should consult with
the assistant dean of CIT. Students admitted to CIT but excluded from
certain departments must also consult with the assistant dean if they
wish to transfer into a restricted CIT department. First-year student will be
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considered for transfer after mid-semester grades for the Spring semester
have been posted. At that time, a decision will be based on availability of
space and the student’s academic performance.

CIT undergraduate students beyond the first year wishing to transfer into
another CIT department may apply if they are not on academic probation
and if there is room in the department of their choice. If the demand for any
department exceeds the space available, then the department will admit
students based on a comparative evaluation of all applicants at the end of
each semester, up to the limit of available space.

Undergraduate students not in CIT who wish to transfer into a CIT
department beyond the first year will be considered for transfer on a rolling
space available/academic performance basis.

Procedure for transfer of students from another university into CIT
departments: A student first applies through the Office of Admission. If

the Office of Admission believes the applicant is acceptable, the student’s
record is sent to the appropriate department for evaluation and a decision
on acceptance. The CIT department head has the right to refuse to accept
the student if there are space restrictions and/or if the student’s chance for
success in the CIT department is determined to be questionable based on
past academic performance.

Academic Actions

In the first year, a student’s quality point average below 1.75 in either
semester invokes an academic action. For all subsequent semesters, a
student’s semester QPA or the cumulative QPA (excluding the first year)
below 2.0 invokes an academic action.

Probation
The action of probation occurs in the following cases:

* One semester QPA of the first year falls below 1.75.

* The semester QPA of a student in good standing beyond the first year
falls below 2.00.

The term of probation is one semester as a full-time student. First year
students are no longer on probation at the end of the semester if their
semester QPA is 1.75 or above. Students in the third or subsequent
semester of study are no longer on probation at the end of one semester if
the semester QPA AND cumulative QPA (excluding the first year) are 2.00 or
above.

Probation Continued

A student who is currently on one semester of probation but whose record
indicates that the standards are likely to be met by the end of the next
semester may be continued on probation at the discretion of the associate
dean.

Suspension
A student who does not meet minimum standards at the end of one
semester of probation will be suspended.

A first year student will be suspended if the QPA from each semester is
below 1.75.

A student in the third or subsequent semester of study will be suspended if
the semester QPA or the cumulative QPA (excluding the first year) is below
2.00 for two consecutive semesters.

The normal period of suspension is one academic year (two semes-ters).
At the end of that period a student may petition to return to school (on
probation) by completing the following steps:

1. Writing a formal petition requesting to return and receiving permission
in writing from the assistant dean for undergraduate studies.

2. Completing a Return from Leave of Absence form from Enroliment
Services; and

3. Providing transcripts and clearance forms if the student has been
in a degree program at another college or university even though
academic credit earned will not transfer back to Carnegie Mellon
unless prior approval from the Assistant Dean is given.

Students who are suspended, take a leave of absence or withdraw are
required to vacate the campus (including residence halls and Greek
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houses) within a maximum of two days after the action and to remain off
the campus for the duration of the time specified. This action includes
debarment from part-time or summer courses at the university for the
duration of the period of the action.

Drop

This is a permanent severance. A student is dropped when it seems clear
that the student will never be able to meet minimum standards. A student
who has been suspended and fails to meet minimum standards after
returning to school is dropped.

If students are dropped, they are required to vacate campus (including
dormitories and fraternity houses) within a maximum of two days after the
action. This action includes debarment from part-time or summer courses.

The relation indicated above between probation, suspension, and drop is
normal, not binding. In unusual circumstances, College Council may suspend
or drop a student without prior probation.

Graduation Requirements

For graduation, students must complete the requirements for their specified
degrees with a cumulative quality point average of 2.00 or higher for all
courses taken after the freshman year. In addition, a student is expected

to achieve a cumulative quality point average of 2.00 in core departmental
courses.

Students must be recommended for a degree by the faculty of CIT.

A candidate must meet the residence requirement of having completed at
least 180 units at Carnegie Mellon University.

Students must meet all financial obligations to the university before being
awarded a degree.

Modification of Graduation Requirements: A student may seek permission to
modify graduation requirements by petition to the CIT College Council.

Other Regulations Affecting Student Status
Schedule Changes

Add/drop procedure information can be found at http://
coursecatalog.web.cmu.edu/servicesandoptions/
undergraduateacademicregulations/.

Grading procedures for dropped courses can be found at
http://coursecatalog.web.cmu.edu/servicesandoptions/
undergraduateacademicregulations/.

Course Add Deadline

The last date to ADD courses is stipulated for each semester on the
university calendar - about two weeks after the beginning of a term. This
applies to all courses with the following exception: the final date to add half-
semester mini-courses is the last class day of the first week of the course.

Course Drop/Withdraw Deadline

CIT undergraduate students may DROP a course on-line on or before the
deadline published in the official university calendar. This deadline is two
weeks after mid-semester grades are due in The HUB. The deadline to drop
a half-semester mini course is the last day of the fourth week of the mini
course. When a course is dropped by the deadlines, the course is removed
entirely and disappears from a student’s academic record. After the official
university deadline to drop, undergraduate students may WITHDRAW

from a course on-line on or before the last day of classes, excluding final
examinations. The deadline to withdraw from a half-semester mini course

is the last class day of the mini course. When a student withdraws from a
course between the official university deadline to drop a course and the last
day of classes, a “W"” (Withdrawal) is assigned as a grade, which appears on
the student’s academic record. This “W” grade does not affect a student’s
QPA.

CIT undergraduates who are registered as full time students as of the tenth
class day are expected to remain full time for the duration of a semester.
Full time is defined by being registered for a minimum of 36 factorable
units. Students may not drop or withdraw from courses that will reduce their
factorable units below 36 unless there are extenuating circumstances for
which they obtain approval from the CIT College Council. Undergraduates
who are registered as part time (those carrying fewer than 36 factorable
units) as of the 10th class day are also subject to the above deadlines to
drop or withdraw from a course.

Exceptions to the regulations above will be granted only upon approval of a
petition to the College Council.
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Undergraduate Designated Minors in Carnegie

Institute of Technology

Undergraduate students in the Carnegie Institute of Technology can elect
to complete an interdisciplinary Designated Minor in addition to their
regular majors for B.S. degrees. Designated minors have been added to
the curriculum of the Carnegie Institute of Technology to promote flexibility
and diversity among the college’s engineering students. Independent of a
student’s major, he or she is able to pursue a selected designated minor
from the following list:

Audio Engineering

Automation and Control

Biomedical Engineering

Colloids, Polymers and Surfaces Technology

Data Storage Systems Technology

Electronic Materials

Engineering Design

* Environmental Engineering

International Engineering

* Manufacturing Engineering

Materials Science and Engineering

Mechanical Behavior of Materials

* Robotics (see "CIT Minors for Non-Engineering Students (p. 111) ")

An engineering student may elect to complete a CIT designated minor.
Generally, the student takes all the required courses in an engineer-ing
major but uses electives to take courses needed to fulfill the requirements
of the designated minor. Upon completion of the requirements of a CIT
designated minor and the engineering degree, the minor is a formally
recognized on the student’s transcript.

Each of the CIT designated minors is administered by a Program Committee
consisting of faculty from all major engineering depart-ments who serve

as faculty advisors. Each Program Committee certifies the completion of
requirements of the designated minor. But the student’s major department
is responsible for approving the degree with a designated minor after
reviewing a student’s entire academic record. Any substitution or departure
from the published curriculum should be avoided. For example, non-
technical courses may not be substituted for required technical courses or
electives. Equivalent technical electives offered by a designated minor as
substitutions for required courses in a major must be approved by the Head
of the student’s major department.

Although a student generally can complete a designated minor without
increasing the number of required units for graduation, early planning in
electing a designated minor is important. A student also may find that
some minors are more compatible than others with his/her major because
of different relations between various major and minor requirements. The
requirements for these CIT designated minors are listed below.

Audio Engineering Designated Minor

Tom Sullivan, Director
Website: http://www.cit.cmu.edu/current_students/services/majors_minors/
engineering_minors/audio.html

This sequence is for candidates who are engineering majors with interest
in and/or have background in music, recording, sound-editing and/or other

music technology areas; or majors from any discipline in the university who
have the above interests and who can meet the pre-requisite requirements
for the engineering courses in the minor.

Note: Students who do not have the requisite engineering/science/math

background should investigate the Minor in Music Technology offered by the
School of Music.

Course Requirements

The student must have taken the appropriate pre-requisite courses for the
listed courses.

Prerequisite Courses, 0/3 units

Beginning Piano is required of students who do not pass a piano proficiency
test.

57-103 Elective Studio (Beginning Piano Class) 3

Music Courses, 40/43 units

Basic Harmony | is required of students who do not qualify for entrance into
Harmony |, based on their scores on the theory placement test.

57-101 Introduction to Music Technology 6
57-149 Basic Harmony | 9
or 57-152 Harmony | (9 units)

- *
57173 Survey of Western Music History 9
57-188 Repertoire and Listening for Musicians 1
57-337 Sound Recording 6

* co-requisite 57-188 .

(choose two of the courses below)

15-322 Introduction to Computer Music 9
57-338 Sound Editing and Mastering 6
57-347 Electronic and Computer Music 6
57-438 Multitrack Recording 9
Technical Courses, 33 units

Other courses may be taken with the approval of the Audio Engineering
Minor Advisor.

33-114 Physics of Musical Sound 9
18-493 Electroacoustics o 12
** pre-requisites 18-220 and 18-290 .

(choose one of the courses below)

15-211 Fundamental Data Structures and Algorithms 12
18-320 (+) 12

Microelectronic Circuits

.. k%
18-348 Embedded Systems Engineering
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- k%
18-349 Embedded Real-Time Systems 12
- *
18-391 Noisy Signal Representation and Processing 2
* L
pre-requisite 18-290 .
*% ..
pre-requisite 18-240 and .
+ ..
pre-requisite 18-220 .
Units required for minor: 73-79

Automation and Control Engineering
Designated Minor

Bruce Krogh, Director

Office: Porter Hall B22

Website: http://www.cit.cmu.edu/current_students/services/majors_minors/
engineering_minors/automation_control.html

The objective of the Designated Minor in Automation and Control
Engineering is to expose CIT students to the breadth of knowledge required
by the modern practice of control and automation. With this objective in
mind, the requirements include not only two courses in control system
analysis and design, but also courses on real-time computation, software
engineering, hardware implementation, and applications. The minor

is expected to attract primarily students from Chemical Engineering,
Electrical and Computer Engineering, and Mechanical Engineering. The
main interdisciplinary component of the minor is between engineering and
computer science, although many opportunities exist for creating a program
across several CIT departments.

Faculty Advisors

Chemical Engineering— Larry Biegler
All other CIT departments — Bruce Krogh

Course Requirements

The minor requires a minimum of six courses as described below:

Note: The course lists below are not necessarily current or complete.
Appropriate courses not listed below may be counted toward the
requirements for the minor upon approval by one of the departmental

the faculty advisors. Students interested in the Automation and Control
Engineering Designated Minor are encouraged to look for applicable courses
each semester in CIT, CS, and Robotics.

One basic control course: Units
18-370 Fundamentals of Control 12
24-451 Feedback Control Systems 12

One course on control system analysis and design:
06-708 Advanced Process Dynamics and Control 12
18-771 Linear Systems 12

One course on computing and software

15-211 Fundamental Data Structures and Algorithms 12
12-741 Data Management 6
18-549 Embedded Systems Design 12
18-649 Distributed Embedded Systems 12

One course on hardware implementation:

06-423 Unit Operations Laboratory 9
18-474 Embedded Control Systems 12
18-578 Mechatronic Design 12

One course on applications:

06-606 Computational Methods for Large Scale Process Design & Analysis 9
16-311 Introduction to Robotics 12
16-761 Mobile Robots 12
24-356 Engineering Vibrations 11
24-351 Dynamics 10
XX-XXX Independent project 12

One elective course:

XX-XXX Any course in the list above excluding the basic control course category 6-12
15-381 Artificial Intelligence: Representation and Problem Solving 9
15-385 Computer Vision 9
15-413 Software Engineering Practicum 12
15-440 Distributed Systems -Time Software 12
18-348 Embedded Systems Engineering 12
18-349 Embedded Real-Time Systems 12
18-491 Fundamentals of Signal Processing 12
18-771 Linear Systems 12
24-341 Manufacturing Sciences 9

Biomedical Engineering Minor

Jeffrey O. Hollinger, Director
www.bme.cmu.edu
Campus Office for Student Affairs: Doherty Hall 2100

BME offers a minor program for those students who desire coordinated
training in BME but may not have the time to pursue the BME additional
major. The Biomedical Engineering Minor is designed to train students

to apply engineering techniques to problems in medicine and biology.
Emphasis is placed on describing biological organisms as engineering
systems and on applying engineering technology to clinical and laboratory
situations.

Upon completing the Biomedical Engineering Minor, the student may

elect to continue graduate studies in Biomedical engineering or basic
biomedical sciences at either the master’s or Ph.D. level. In addition, some
of the courses in BME minor will assist students in preparing for medical
school. Students who pursue jobs in biomedical engineering are involved in
developing and improving medical devices, automating medical procedures
using information technology, characterizing the operation of physiological
systems, designing artificial organs, and altering microbes and mammalian
cells for the production of useful drugs and chemicals.

The Biomedical Engineering Minor accepts undergraduate students from
both within and outside CIT. Students in the minor program can choose from
a wide range of electives to build skills in a number of areas of biomedical
engineering. Students who wish to complete the Biomedical Engineering
Designated Minor should contact the Associate Head of the Department of
Biomedical Engineering (http://www.bme.cmu.edu/bme/contact.html).

Requirements for CIT students: five courses, minimum of 48 units

03-121 Modern Biology 9
42-101 Introduction to Biomedical Engineering (co-req. or pre-req. 03-121) 12
42-202 Physiology (pre-req. 03-121 or permission of instructor) 9
XX-XXX Elective |
XX-XXX Elective Il

Requirements for non-CIT students: six courses, minimum of 60
units

03-121 Modern Biology 9
42-101 Introduction to Biomedical Engineering (co-req. or pre-req. 03-121) 12

XX-XXX . . *
A second Introductory Engineering Course

42-202 Physiology (pre-req. 03-121 or permission of instructor) 9
XXX Elective | (#)
X Blective 1l (*)

Electives may be selected from the following:

1. Any Track Gateway, Track Elective or Track Capstone course selected
from any of the four Biomedical Engineering tracks. A list of track electives
is provided under the BME Additional Major listing in the catalog and is
periodically updated on this website.

2. Any course with a 42-5xx or 42-6xx number.

3. 42-203 Biomedical Engineering Laboratory (or the cross-listed version
03-206 for students in the Health Professions Program)**.

4. One semester of 42-200 Sophomore BME Research Project, 42-300
Junior BME Research Project, 42-400 Senior BME Research Project or 39-500
Honors Research Project, as long as the research project is supervised by a
regular or courtesy Biomedical Engineering faculty member and the project
is conducted for 9 or more units of credit.



5. Some Special Topics, newly offered or intermittently offered courses may
be acceptable as track electives. Students should consult with their advisors
and petition the BME Undergraduate Affairs Committee for permission to
include such courses as track electives.

Notes:

* Select either 06-100 Introduction to Chemical Engineering, 12-100
Introduction to Civil and Environmental Engineering, 18-100 Introduction to
Electrical and Computer Engineering, 19-101 Introduction to Engineering
and Public Policy, 27-100 Engineering the Materials of the Future, or 24-101
Fundamentals of Mechanical Engineering. Note that corequisites are
required for these courses.

# This course cannot be a required course in the student’s major.

* This course must be a Biomedical Engineering Track Gateway, Track
Elective or Track Capstone course that is offered by one of the CIT
Departments (06-xxx, 12-xxx, 18-xxx, 19-xxx, 24-xxx, 27-xxx or 42-

xxx). The only exception is that 03-232 , the biotechnology version of
Biochemistry | taught each spring by the Department of Biological Sciences,
is also acceptable provided students meet the prerequisite and corequisites
for that course.

** Priority for enroliment in 42-203 or 03-206 will be given to students who
have declared the Additional Major in Biomedical Engineering. If sufficient
room in the course remains after all majors have been accommodated in a
given semester, students who have declared the Biomedical Engineering
Designated Minor will be given the next priority for enroliment. If space still
allows, other students will be enrolled.

Colloids, Polymers and Surfaces Designated
Minor

Annette Jacobson, Director

Office: Doherty Hall 3102B

Website: http://www.cit.cmu.edu/current_students/services/majors_minors/
engineering_minors/cps.html

The sequence of courses in the Colloids, Polymers and Surfaces (CPS)
designated minor provides an opportunity to explore the science and
engineering of fine particles and macromolecules as they relate to complex
fluids and interfacially engineered materials. These topics are very relevant
to technology and product development in industries that manufacture
pharmaceuticals, coatings and paints, pulp and paper, biomaterials,
surfactants and cleaning products, cosmetics and personal care products,
food, textiles and fibers, nanoparticles, polymer/plastics, composite
materials.

Course Requirements

This minor requires a total of five classes. The following four courses are
mandatory:

06-609 /09-509 Physical Chemistry of Macromolecules 9
06-607 Physical Chemistry of Colloids and Surfaces 9
06-426 Experimental Colloid Surface Science 9
06-466 Experimental Polymer Science 9
In addition, the student must take one course from the following list:

06-221 Thermodynamics 9
24-221 Thermodynamics | 10
27-215 Thermodynamics of Materials 12
33-341 Thermal Physics | 10
09-345 Physical Chemistry (Thermo): Macroscopic Principles of Physical 9

Chemistry
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Data Storage Systems Technology
Designated Minor

William C. Messner, Director
Office: Scaife Hall 312

The goal of the Data Storage Systems Technology Minor is to greatly expand
the number of undergraduate students educated at Carnegie Mellon for
work in the data storage industry. A comprehensive multi-disciplinary
curriculum for students in data storage systems is available, and material
on data storage systems has been incorporated into a broad spectrum of
ongoing courses.

Course Requirements

To complete the minor in Data Storage Systems Technology a student must
take at least five courses from the approved list. Two of the courses must be
on the following Required Courses list:

Units
33-448 Introduction to Solid State Physics 9

s *
HXXXX One other course to be approved by the Director of the program 12

* Students wishing to complete the Data Storage Systems Technology minor
should contact the program Director, William Messner.

In addition to the two required courses, three elective courses must also
be completed. Two of the three elective courses should be in a single
concentration area. The five designated concentration areas are:

Materials and Chemistry Concentration

06-607 Physical Chemistry of Colloids and Surfaces 9
06-609 Physical Chemistry of Macromolecules 9
06-619 Semiconductor Processing Technology 9
06-609 Physical Chemistry of Macromolecules 9
06-714 Surfaces and Adsorption 12
09-348 Inorganic Chemistry 10
27-432 Electronic and Thermal Properties of Metals, Semiconductors and Related 9
Devices
27-542 Processing and Properites of Thin Films 9

Physics of Data Storage Concentration

33-225 Quantum Physics and Structure of Matter 9
33-353 Intermediate Optics 12
33-448 Introduction to Solid State Physics 9

A graduate couse in quantum physics, magnetism, or optics

Dynamics, Control and Signal Processing Concentration

24-451 Feedback Control Systems 12
24-356 Engineering Vibrations 11
18-474 Embedded Control Systems 12

A graduate course in controls, dynamics, or signal processing

Computer Systems Concentration

15-412 Operating System Practicum Var.
18-348 Embedded Systems Engineering 12
18-349 Embedded Real-Time Systems 12
18-549 Embedded Systems Design 12
18-649 Distributed Embedded Systems 12

A graduate course in computer systems

Circuit Design Concentration

18-525 Integrated Circuit Design Project 12
18-545 Advanced Digital Design Project 12
A graduate course in circuit design

Students should check with the director of the program or their faculty
advisor for an up-to-date list of relevant courses for each concentration area
in the Data Storage Systems Technology Minor.
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Electronic Materials Designated Minor

David W. Greve, Director
Office: Hamerschlag Hall B204

Lisa A. Porter, Co-Director
Office: Roberts Engineering Hall 145

Website: http://www.cit.cmu.edu/current_students/services/majors_minors/
engineering_minors/electronic_materials.html

Many of the technological changes in recent decades-notably the rise of
digital data processing-has been made possible by continuing advances in
the performance of electronic devices. These advances include continuous
improvement in microprocessor performance, optical communication
bandwidth, and magnetic disk storage capacity. Other new areas of
innovation include the development of micromechanical systems and the
development of flat panel display technology. These advances depend

on interactions between engineers from many different disciplines. In
particular, there is a strong interaction between device design and materials
engineering and processing.

The Electronic Materials Minor is intended to provide students with a firm
basis for the application of electronic materials in advanced systems.

This minor is well suited for students who intend to pursue careers in the
electronics industry (included, but not limited to, semiconductor integrated
circuit design and manufacturing, and magnetic storage engineering). The
minor also provides an excellent preparation for students interested in
pursing graduate work in MSE, ECE, or Applied Physics.

This minor is primarily intended to offer ECE and MSE students an
understanding of the important features that must be built into a material
during processing so that it will function as required in an electronic or
magnetic device. Other students interested in pursuing this minor should
consult their advisors to determine whether it will be practical in their own
curriculum. Such students are expected to take both 18-100 and 27-201 as
introductory courses.

Students in the Electronic Materials program are urged to consider
registering for an undergraduate project in addition to the requirements

below, especially if they intend to apply to graduate school. The co-directors
will make every effort to arrange a suitable project for interested students.

Course Requirements

The minor requires an introductory course together with a minimum of 48
additional units as specified below.

Required Introductory Courses:

18-100 Introduction to Electrical and Computer Engineering 12
(MSE students)
27-201 Structure of Materials 9

(ECE students)

Elective Courses:

48 additional units, with 24 units from Group A and 24 units from Group B.
Some courses are a required part of one of the curricula and consequently
cannot be counted again for the minor program.

We have determined that “courses which are a required part of a
curriculum” are those which are specifically named in the curriculum
requirements. Consequently technical electives and breadth and depth
electives may be double-counted.

Group A

27-202 Defects in Materials 9
(ECE students only)

06-619 Semiconductor Processing Technology 9

27-542 Processing and Properites of Thin Films 9

27-217 Phase Relations and Diagrams 12

(ECE students only)
27-533 Principles of Growth and Processing of Semiconductors 6

27-432 Electronic and Thermal Properties of Metals, Semiconductors and Related 9
Devices

27-433 Dielectric, Magnetic, Superconducting Properties of Materials & Related 9
Devices
(only if not required in your curriculum)

27-551 Properties of Ceramics and Glasses 9

27-216 Transport in Materials 9
(ECE students only)

33-225 Quantum Physics and Structure of Matter 9

(ECE students only)

Group B

18-310 Fundamentals of Semiconductor Devices 12
18-715 Physics of Applied Magnetism 12
18-716 Advanced Applied Magnetism 12
18-8xx — An appropriate 800-level course (for example, 18-813, 18-815,

18-819).
Note: Other appropriate courses may be substituted with the approval of the

coordinators in the event that limited course offerings make it impossible to
satisfy the requirements as described above.

Engineering Design Designated Minor

Susan Finger, Director
Office: Porter Hall 123B

Design is a pervasive activity in all engineering disciplines. Insuring quality,
timeliness, manufacturability and marketability of engineering designs is a
crucial concern in product development.

The CIT designated minor in Engineering Design is intended to provide

a firm methodological basis for engineering design that will be broadly
applicable in numerous specialty domains. The minor is intended primarily
for engineering undergraduates who want a broader and more formal
foundation in design. The requirements for the minor consist of two
interdisciplinary design courses which emphasize design methodology, team
work, and real-world problem solving, and three elective courses, at least
one should involve CAD and at least one should be outside the student’s
major.

Faculty Advisors

The designated minor in Engineering Design is administered by the Director
of the Institute for Complex Engineered Systems. Students undertaking

the designated minor can consult with the program advisor in their major
department.

Current faculty advisors are:

¢ Chemical Engineering — Larry Biegler and Ignacio Grossman

¢ Civil and Environmental Engineering — Susan Finger and Jim Garrett
« Electrical and Computer Engineering — Daniel P. Siewiorek

« Engineering and Public Policy —Deanna Matthews

¢ Mechanical Engineering — Kenji Shimada

« Materials Science and Engineering— Robert Heard

Course Requirements
Required Courses:

Select at least two of the following courses.

39-245 Rapid Prototype Design 9

39-600 Integrated Product Development 12

39-605 Engineering Design Projects 12
or 39-606 Engineering Design Projects (12 units)

39-648 Rapid Design and Prototyping of Computer Science 12



Elective Courses:

Additional elective courses are required, including at least 9 units outside
the student’s major department and at least one course involving
applications of computer-aided design methods. A total of 45 units is
required for the minor, including required and elective courses. Courses
can be chosen from the list below, the previous list, or by permission of the
Minor Advisors.

Undergraduate Elective Courses:

06-421 Chemical Process Systems Design 12
06-606 Computational Methods for Large Scale Process Design & Analysis 9
12-401 Civil & Environmental Engineering Design 15
12-605 Design and Construction 9
12-631 Structural Design 12
18-447 Introduction to Computer Architecture 12
18-349 Embedded Real-Time Systems 12
18-341 Logic Design Using Simulation, Synthesis, and Verification Techniques - 12
Aided Digital Design
18-474 Embedded Control Systems 12
18-623 Analog Integrated Circuit Design 12
18-525 Integrated Circuit Design Project 12
18-545 Advanced Digital Design Project 12
18-551 Digital Communication and Signal Processing Systems Design 12
24-441 Engineering Design II: Conceptualization and Realization 12
24-683 Design for Manufacture and the Environment 12
27-357 Introduction to Materials Selection 6
27-421 Processing Design 6
39-647 Special Topics in Design Var.

Graduate Elective Courses

06-720 Advanced Process Systems Engineering 12
12-740 Data Acquisition 6
18-765 Digital System Testing and Testable Design 12
24-781 Engineering Computation Project Var.
24-784 Special Topics: Multiscale Modeling Of Engineering Materials 12
27-721 Processing Design 6

For an up-to-date list of relevant elective courses, please refer to the
director of the program or your minor advisor.

Environmental Engineering and
Sustainability Designated Minor

Jeanne VanBriesen, Director
Office: Porter Hall 119

Concern for the environment now influences a wide range of public,
private and engineering decisions. Environmental Engineering is widely
recognized as a discipline at the graduate and professional level, and
undergraduate training in environmental issues and processes can provide
the preparation necessary to pursue this career path, or serve as a useful
complement to a career in any of the traditional areas of engineering.
Sustainablility issues are not considered critical across engineering
disciplines.Effective preparation requires broad knowledge and skills

in the areas of environmental science, environmental engineering and
environmental policy.

Faculty Advisors

The Environmental Engineering program is a focus for faculty members
from diverse engineering backgrounds. The faculty are actively engaged in
teaching and conducting research in this field. Current faculty advisors are:

* Biomedical Engineering — Robert Tilton

* Chemical Engineering - Neil M. Donahue
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 Civil and Environmental Engineering — Jeanne VanBriesen

* Electrical and Computer Engineering — Marija llic

* Engineering and Public Policy — Mark Kieler and Edward Rubin
* Mechanical Engineering — Allen Robinson

» Materials Science and Engineering — Paul Salvador and Robert Heard

Course Requirements

The requirements include two core courses, three technical electives, and
two policy electives.

Al. Core Courses in Sustainability (12 units)
Select one set of two mini courses from:
19-622 /12-712 Introduction to Sustainable Engineering 6
19-623 /12-713 Industrial Ecology and Sustainable Engineering Deisgn 6
OR
19-614 /12-714 Environmental Life Cycle Assessment and Green Design 6
A2. Core Courses in Environmental Engineering (9 units)
Select one course from:
12-351 Environmental Engineering 9
24-424 /19-424 Energy and the Environment 9
12-651 Air Quality Engineering 9
24-425 Combustion and Air Pollution Control 9
12-702 Fundamentals of Water Quality Engineering 12
06-620 Global Atmospheric Chemistry: Fundamentals and Data Analysis Methods 9
B. Technical Electives in Environmental Engineering and
Sustainability (27 units)
Select three from the following list
03-121 Modern Biology 9
09-106 Modern Chemistry Il 10
09-510 Introduction to Green Chemistry 9
06-620 Global Atmospheric Chemistry: Fundamentals and Data Analysis Methods 9
12-201 Geology 9
12-351 Environmental Engineering 9
12-651 Air Quality Engineering 9
12-702 Fundamentals of Water Quality Engineering 12
12-657 Water Resources Engineering 9
12-658 Hydraulic Structures 9
24-424 Energy and the Environment 9
24-425 Combustion and Air Pollution Control 9
*
19-622 /12-712 Introduction to Sustainable Engineering 6
*
19-623 /12-713 Industrial Ecology and Sustainable Engineering Deisgn 6
*
19-614 /12-714 Environmental Life Cycle Assessment and Green Design 6
19-650 Climate and Energy: Science, Economics and Public Policy 9
- *%
27322 Processing of Metals 9
- *%
27-323 Powder Processing of Materials 9
- *
27-421 Processing Design 6
- *
27-361 Selection and Performance of Materials 6
27-594 Electrochemical Degradation of Materials 9
48-315 Environment I: Climate & Energy 9
48-415 Advanced Building Systems 6
48-596 LEED Buildings and Green Design 6
48-569 GIS/CAFM 9

* 6 units; must be combined with 3 additional units



Carnegie Institute of Technology

** Students may take either 27-322 Processing of Metals, or 27-323 Powder
Processing of Materials, but not both, as technical electives for list B.

C. Policy Electives (18 units)

Select two from the following list of humanities/social science-oriented
courses:

19-448 Science, Technology & Ethics 9
48-576 Mapping Urbanism 9
73-148 Environmental Economics 9
73-357 Regulation: Theory and Policy 9
73-358 Economics of the Environment and Natural Resources 9
73-359 Benefit-Cost Analysis 9
76-319 Environmental Rhetoric 9
79-244 Women in American History 9
79-326 History of German Cinema History of Modern Germany through its 9
Cinema

79-383 Epidemic Disease and Public Health 9
79-343 History of American Urban Life 9
79-345 The Roots of Rock and Roll, 1870-1970 9
79-346 American Political Humor from Mark Twain to the Daily Show 9
79-398 Documenting the 1967 Arab-Israeli War 9
79-211 Unity of Islam and Diversities in the Muslim World 9
79-212 China and Its Neighbors: Minorities, Conquerors and Tribute Bearers 9
80-242 Conflict and Dispute Resolution 9
80-244 Environmental Ethics 9
88-220 Policy Analysis | 9
88-221 Policy Analysis Il 9
88-223 Decision Analysis and Decision Support Systems 9
80-344 Management, Environment, and Ethics 9
90-747 Cost Benefit Analysis 6
90-758 Ethics & Public Policy in a Global Society 6
90-765 Cities, Techonology and the Environment 6
90-789 Sustainable Community Development 12
90-798 Environmental Policy & Planning 12
NOTES:

1. Courses cannot be double-counted for lists A and B.

2. Courses used to fulfill the first year restricted technical electives for
CIT cannot be double counted for list B requirements

3. Agroup of three environmental policy courses, from List C, excluding
Heinz courses, may be counted as fulfilling the general education
depth requirement required of all CIT students. Approval of the
selected courses from List C for fulfillment of this CIT depth sequence
is required from the student’s home department advisor.

4.  Courses required within a student’s CIT major can be double counted
for list A or B course requirements, with the exception that 12-351
Environmental Engineering can be counted toward completion of the
minor for non-CEE students only.

5. Students may take up to two list B courses in their home department.
One list B course must be from outside their home department. EPP
double majors should NOT consider EPP their home department. BME
double majors should NOT consider BME their home department.

6. At most ONE 48-xxx course can be used as a List B course and one
as a List C course. The 48-xxx courses may not be acceptable as
technical electives by some CIT engineering departments.

7.  Other Environmentally related technical electives with similar or
related content may be substituted for List B courses only with written
permission of the Director.

8. Alist of available courses for the minor in each semester is provided
to students who have declared the minor and to all faculty advisors
for the minor.

International Engineering Studies
Designated Minor

Kurt Larsen, Director
Office: Scaife Hall 110

Many engineers work on international projects or for multinational
companies. Carnegie Mellon is an international community, with a
significant fraction of international students and many events featuring
foreign speakers and cultural experiences. This minor is intended for
engineering students interested in broadening their background in
international experiences and global awareness and engagement.

Course Requirements
International Management (1 course)

Complete one course in international management or business such as:

70-342 Managing Across Cultures 9
70-365 International Trade and International Law 9
70-381 Marketing | 9
70-430 International Management 9
88-384 Conflict and Conflict Resolution in International Relations 9

Or approved equivalent.

Regional Specialization (1 course)

Complete one course in non-US History, international politics, or literature in
a single region of the world.

Ethics (1 course)

Any ethics course that provides some exposure to international ethics issues
such as:

70-332 Business, Society and Ethics 9
80-243 Business Ethics 6
80-244 Environmental Ethics 9
80-247 Ethics and Global Economics 9

Or approved equivalent

Modern Languages

Demonstration of basic competency in a foreign language via one of the
three options listed below:

* Complete one (1) Modern Languages course at the 200 level, with a
minimum grade of C, or

* Achieve a score of 4 or higher in one foreign language Advanced
Placement examination, or

« Demonstrate equivalent proficiency to the satisfaction of the Department
of Modern Languages

Study/Work Abroad

Study or engineering internship work abroad for a semester or a summer.
The region visited should be consistent with the language and regional
culture/history studied.



Manufacturing Engineering Designated
Minor

Bruce H. Krogh, Director Office: Porter Hall B22

The Designated Minor in Manufacturing Engineering provides the student
with a background in the basic engineering issues that arise in all

manufacturing enterprises, from product design through production
processes, to issues in marketing and management.

Faculty Advisors

A faculty member from each department will serve as the faculty advisor
for the students who are pursuing the minor degree in their respective
departments. Current faculty advisors are:

* Chemical Engineering — Arthur Westerberg

* Civil and Environmental Engineering — Susan Finger

* Electrical and Computer Engineering — Bruce H. Krogh
* Engineering and Public Policy — Mark Kieler

* Materials Science and Engineering — Anthony D. Rollett

* Mechanical Engineering — Kenji Shimada

Course Requirements

This minor requires a total of five courses comprising of two core courses
and three technical electives.

Two Core Courses:

The two core courses vary depending on the student’s major. MSE majors
must take the following core courses:

27-401 MSE Capstone Course | 12
27-402 MSE Capstone Course Il 12
Non-MSE majors must instead take the following core courses:

24-341 Manufacturing Sciences 9
27-357 Introduction to Materials Selection 6

Note: Instructor’s permission to waive the prerequisites for the core courses
will be considered for students pursuing the Manufacturing Engineering
Designated Minor.

Technical Electives:

A total of three courses must be selected from at least two of the following
categories. Courses taken to fulfill requirements for the student’s major,
other than technical elective requirements, cannot be used to fulfill this
requirement.

Real-Time Systems and Robotics

16-721 Learning-based Methods in Vision 12
16-741 Mechanics of Manipulation 12
18-348 Embedded Systems Engineering 12
18-349 Embedded Real-Time Systems -time Systems 12
18-474 Embedded Control Systems 12
18-549 Embedded Systems Design 12
18-649 Distributed Embedded Systems 12
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Design, Materials and Processes

24-683 Design for Manufacture and the Environment 12
27-322 Processing of Metals 9
27-323 Powder Processing of Materials 9
27-421 Processing Design 6
27-592 Solidification Processing 9
27-442 Deformation Processing 9
27-533 Principles of Growth and Processing of Semiconductors 6
39-245 Rapid Prototype Design 9

Production Management and Control

12-411 Project Management for Construction 9
12-611 Project Management Construction 9
36-220 Engineering Statistics and Quality Control 9
70-430 International Management 9
70-371 Production/Operations Management 9
70-471 Logistics and Supply Chain Management 9
Language

Because of the international nature of manufacturing enterprises, students
are strongly encouraged to complete one of the following:

82-221 & 82-222 Intermediate German I-II 18
82-271 & 82-272 Intermediate Japanese I-Il 24

Materials Science and Engineering
Designated Minor

Michael E. McHenry. Director
Office: Roberts Engineering Hall 243

The Designated Minor in Materials Science and Engineering provides the CIT
student with a background in the field of Materials Science and Engineering.
This minor is open to all CIT students, with the exception of MSE majors. All
required and elective courses are taught within the MSE Department.

Course Requirements

The minor requires a minimum of 45 units, with two semester long required
courses (the first being a sequence of two minis).

Prerequisites

Students wishing to take the MSE minor must have prerequisite
thermodynamics and transport courses. The prerequisite MSE courses may
be substituted for by a thermodynamics and transport course in another
engineering discipline.

Core Courses (21 units)

27-211 Structure of Materials (Minor Option) 6
27-212 Defects in Materials (Minor Option) 6
27-217 Phase Relations and Diagrams 12

The laboratories with these courses are not required as core but will be
counted as elective units if desired.

Elective Courses (24 units minimum)

The student must select a minimum of 24 units from the following list:
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27-100 Engineering the Materials of the Future 12
27-301 Microstructure and Properties | 9
27-302 Microstructure and Properties Il 9
27-311 Polymeric Biomaterials 9
27-312 Metallic and Ceramic Biomaterials 9
27-322 Processing of Metals 9
27-323 Powder Processing of Materials 9
27-324 Introduction to Polymer Science and Engineering 9
27-325 Polymer Physics and Morphology 9
27-357 Introduction to Materials Selection 6
27-367 Selection and Performance of Materials 6
27-582 Phase Transformations in Solids 9
27-433 Dielectric, Magnetic, Superconducting Properties of Materials & Related 9
Devices
27-432 Electronic and Thermal Properties of Metals, Semiconductors and Related 9
Devices
27-421 Processing Design 6
27-445 Structure, Properties and Performance Relationships in Magnetic 9
Materials
27-512 Diffraction Methods in Materials Science 9
27-510 Polymeric Biomaterials 9
27-511 Introduction to Molecular Biomaterials 12
27-591 Mechanical Behavior of Materials 9
27-530 Advanced Physical Metallurgy 9
27-560 Physical Chemistry of Metallurgical Reactions 9
27-454 Supervised Reading Var.
27-533 Principles of Growth and Processing of Semiconductors 6
27-555 Materials Project | Var.
27-565 Nanostructured Materials 9
27-542 Processing and Properites of Thin Films 9
27-551 Properties of Ceramics and Glasses 9
27-566 Special Topics in MSE 9
27-592 Solidification Processing 9
27-594 Electrochemical Degradation of Materials 9
42-444 Medical Devices 9

Mechanical Behavior of Materials
Designated Minor

Warren M. Garrison, Jr., Director
Office: Wean Hall 3303

An understanding of mechanical behavior is important to both the
development of new materials and the selection of appropriate materials
for many applications. The mechanical behavior of materials is best
investigated and understood by integrating solid mechanics with the
microstructural basis of flow and fracture. The purpose of this minor is to
allow a formal basis for students to pursue an integrated approach to the
mechanical behavior of materials.

Although this minor is open to all CIT students, only students in the
departments of Civil Engineering, Materials Science and Engineering,

and Mechanical Engineering can take advantage of the double counting
permitted for some courses in their department majors. Students in other
departments may have difficulty in fulfilling the requirements in four years.

Faculty Advisors

¢ Chemical Engineering — Paul Sides

« Electrical and Computer Engineering — David W. Greve
¢ Mechanical Engineering — Paul S. Steif

« Materials Science and Engineering — Warren M. Garrison, Jr.

Course Requirements

The minor requires six courses: three core courses, two solid mechanics
courses, and one materials science course. In satisfying these course
requirements, each student must take three out-of-department courses.
Each student is required to complete three core courses:

Core Courses:

27-201 Structure of Materials 9

12-212 Statics 9
or 24-261 Statics (10 units)

27-591 Mechanical Behavior of Materials 9

or 27-791 Mechanical Behavior of Materials (12 units)

Group A: Materials Science Courses

Each student must take one course from this list of Materials Science
courses:

21-202 Defects in Materials @ 9
27-324 Introduction to Polymer Science and Engineering 9
21-357 Introduction to Materials Selection @) 6
27-551 Properties of Ceramics and Glasses 9
42-511 Introduction to Molecular Biomaterials 12

127202 cannot be used by MSE students to satisfy the requirements of the
minor.

2 27-357 cannot be used by MSE students to satisfy the requirements of the
minor.

Group B: Solid Mechanics Courses

Each student must take two of the following Solid Mechanics courses:

12-231 Solid Mechanics 9
or 24-262 Stress Analysis (12 units)
12-635 Structural Analysis 9

or 24-351 Dynamics (10 units)

Students should check with the director of the program or their faculty
advisor for an up-to-date list of relevant courses that will count towards
this minor. For more information, please consult the Undergraduate Course
Catalog and the current Schedule of Classes.
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CIT Minors for Non-Engineering Students

Biomedical Engineering Minor

(for non-engineering students)

Jeffrey O. Hollinger, Director
www.bme.cmu.edu
Campus Office for Student Affairs: Doherty Hall 2100

BME offers a minor program for those students who desire coordinated
training in BME but may not have the time to pursue the BME additional
major. The Biomedical Engineering Minor is designed to train students

to apply engineering techniques to problems in medicine and biology.
Emphasis is placed on describing biological organisms as engineering
systems and on applying engineering technology to clinical and laboratory
situations.

Upon completing the Biomedical Engineering Minor, the student may

elect to continue graduate studies in Biomedical engineering or basic
biomedical sciences at either the master’s or Ph.D. level. In addition, some
of the courses in BME minor will assist students in preparing for medical
school. Students who pursue jobs in biomedical engineering are involved in
developing and improving medical devices, automating medical procedures
using information technology, characterizing the operation of physiological
systems, designing artificial organs, and altering microbes and mammalian
cells for the production of useful drugs and chemicals.

The Biomedical Engineering Minor accepts undergraduate students from
both within and outside CIT. Students in the minor program can choose from
a wide range of electives to build skills in @ number of areas of biomedical
engineering. Students who wish to complete the Biomedical Engineering
Designated Minor should complete the CIT Minor Request Form (http://
www.cit.cmu.edu/files/documents/minor_request.pdf) and return it to

the Associate Head of the Department of Biomedical Engineering (http://
www.bme.cmu.edu/bme/contact.html).

Requirements for non-CIT students: six courses, minimum of 60
units

03-121 Modern Biology 9
42-101 Introduction to Biomedical Engineering 12
XX-XXX A second Introductory Engineering Course *

42-202 Physiology (pre-req. 03-121 or permission of instructor) 9
XXX Elective | (#)

XK Elective 11 (*)

Electives may be selected from the following:

1. Any Track Gateway, Track Elective or Track Capstone course selected
from any of the four Biomedical Engineering tracks. A list of track electives
is provided under the BME Additional Major listing in the catalog and is
periodically updated on this website.

2. Any course with a 42-5xx or 42-6xx number.

3. 42-203 Biomedical Engineering Laboratory (or the cross-listed version
03-206 for students in the Health Professions Program)**.

4. One semester of 42-200 Sophomore BME Research Project, 42-300
Junior BME Research Project, 42-400 Senior BME Research Project or 39-500
Honors Research Project, as long as the research project is supervised by a
regular or courtesy Biomedical Engineering faculty member and the project
is conducted for 9 or more units of credit.

5. Some Special Topics, newly offered or intermittently offered courses may
be acceptable as track electives. Students should consult with their advisors
and petition the BME Undergraduate Affairs Committee for permission to
include such courses as track electives.

Notes:

*

Select either 06-100 Introduction to Chemical Engineering 12-100
Introduction to Civil and Environmental Engineering, 18-100 Introduction to

Electrical and Computer Engineering, 19-101 Introduction to Engineering
and Public Policy, 27-100 Engineering the Materials of the Future, or 24-101
Fundamentals of Mechanical Engineering. Note that co-requisites are
required for these courses.

# This course cannot be a required course in the student’s major.

* This course must be a Biomedical Engineering Track Gateway, Track
Elective or Track Capstone course that is offered by one of the CIT
Departments (06-xxx, 12-xxx, 18-xxx, 19-xxx, 24-xxx, 27-xxx or 42-

xxx). The only exception is that 03-232 , the biotechnology version of
Biochemistry | taught each Spring by the Department of Biological Sciences,
is also acceptable, provided students meet the prerequisite and corequisites
for that course.

** Priority for enroliment in 42-203 or 03-206 will be given to students who
have declared the Additional Major in Biomedical Engineering. If sufficient
room in the course remains after all majors have been accommodated in a
given semester, students who have declared the Biomedical Engineering
Designated Minor will be given the next priority for enrollment. If space still
allows, other students will be enrolled.

Engineering Studies Minor

(for non-engineering students)
Kurt Larsen, Director Office: Scaife Hall 110

Carnegie Mellon undergraduate students enrolled in colleges other than
engineering can complete a Minor in Engineering Studies in addition to
their regular majors. Students pursuing this minor are required to complete
courses from at least two different engineering departments in order to
assure some breadth of exposure to engineering. In addition, the minor
provides students the opportunity to pursue an in-depth concentration in a
particular field of engineering.

For the Minor in Engineering Studies, students must complete five
engineering courses as follows and must earn a cumulative QPA of 2.00 in
these five courses.

Double counting of core courses in student’s primary major is not permitted.

Requirements

1. Two of the following:

12-100 Introduction to Civil and Environmental Engineering 12
18-100 Introduction to Electrical and Computer Engineering 12
19-101 Introduction to Engineering and Public Policy 12
24-101 Fundamentals of Mechanical Engineering 12
27-100 Engineering the Materials of the Future 12
42-101 Introduction to Biomedical Engineering 12
06-100 Introduction to Chemical Engineering 12

2. Three courses of at least 9 units each from one or more CIT
departments

3. NOTE: The following courses may NOT be included as part of the
Minor in Engineering Studies. Please refer to the CIT website for a
complete listing of unacceptable courses www.cit.cmu.edu.

18-200 Emerging Trends in Electrical and Computer Engineering 1
18-202 Mathematical Foundations of Electrical Engineering 12
39-200 Business for Engineers 9
24-201 Engineering Graphics 9
42-202 Physiology 9
06-262 Mathematical Methods of Chemical Engineering 12
24-311 Numerical Methods 12
19-609 Public Policy and Regulation 9
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19-611 Special Topics:Global Competitiveness: Firms, Nations and 12
Technological Change

19-613 Industries and Technological Innovation: Positions, Paths and 9
Progress

19-680 Special Topics 3

19-681 Managerial and Engineering Economics 12

19-682 The Strategy and Management of Technological Innovation 12

19-687 Special Topics: Principles and Practices of R&D Management 6

19-688 Special Topics: Innovation for Energy and the Environment 12

19-693 Managing and Leading Research and Development 12

19-699 Special Topics: Institutions Entrepreneurship and Inovation Var.

Although a student generally can complete the minor in Engineering
Studies without increasing the number of required units for
graduation, early planning in selecting courses is important. Students
interested in this minor are encouraged to seek advice in their own
home department or college and in the CIT Office of Undergraduate
Studies, Scaife Hall 110.

Technology and Policy Minor

(for non-engineering students)
Deanna H. Matthews, Director Office: Baker Hall 129

The Technology and Policy Minor is administered by the Department of
Engineering and Public Policy (EPP) for students who are majoring in areas
other than engineering or computer science. The T&P Minor is designed to
give students a basic understanding of the interactions between technology,
society and policy and some project experience in problems involving
technology and policy.

The T&P Minor requires satisfactory completion of a set of six courses
totaling @ minimum of 51 units. These courses are:

19-102 EPP Sophomore Seminar 3

19-451 EPP Projects 12
or 19-452 EPP Projects (12 units)

73-100 Principles of Economics 9

88-223 Decision Analysis and Decision Support Systems 9
or 88-302 Behavioral Decision Making (9 units)

XX-XXX EPP Technical Electives - 2 courses 18

EPP Technical Electives include courses in CIT, MCS, or SCS that address
problems at the society-technology interface and the means of analyzing
these issues. A list of qualifying technical electives is assembled each
semester and is available from the Associate Department Head for
Undergraduate Affairs in EPP.

Students interested in the T&P minor should contact the Department of
Engineering and Public Policy early in their course of study.

Robotics Minor

(for engineering and non-engineering Students)

Howie Choset, Director
Office: NSH 3205
Website: http://www.ri.cmu.edu/education/ugrad_minor.html

As its name suggests, the robotics minor focuses on robotics. It is open to
students in all colleges of the University. This minor will have a prerequisite:
basic programming skills, and familiarity with basic algorithms. Typically,
students get these by taking Principles of Computing (15-110 ). Students
should be able to demonstrate programming experience from other courses
or independent study work.

A central course for the minor is a new one entitled, Introduction to Robotics
(16-311 ). This course will give students the big picture of what is going

on in robotics through topics such as kinematics, mechanisms, motion
planning, sensor based planning, mobile robotics, sensors, and vision.

The minor also has two other required courses: (1) a controls class and

(2) a manipulation, dynamics, or mechanism class. These courses provide
students with the necessary intuition and technical background to move on
to more advanced robotics courses.

Students may satisfy the elective requirement by taking an upper level
Robotics Institute course and an independent research project under
Mechanical Engineering Project (24-391 ) or Honors Research Project
(39-500 ). In any event, the student must have course selection approved

by the director of the minor. In order to be awarded the Minor in Robotics, a
student must earn a cumulative QPA of 2.0 in these courses.

Suggested Course

The robotics minor will have a prerequisite: knowledge of C language, basic
programming skills, and familiarity with basic algorithms. Students can gain
this knowledge by taking 15-122 Principles of Imperative Computation (10
units).

Required Courses

Overview: Units

16-311 Introduction to Robotics 12

Controls (choose one of the following):

24-451 Feedback Control Systems 12
18-370 Fundamentals of Control 12
16-299 Introduction to Feedback Control Systems 12

(Computer Science)

Manipulation (choose one of the following):

15-384 Robotic Manipulation 12
24-355 Kinematics and Dynamics of Mechanisms 9
Electives

Students must select two of the following elective courses:

Machine Learning Units
10-601 Machine Learning 12

Computer Science

15-385 Computer Vision 9
15-462 Computer Graphics 12
15-494 Special Topic: Cognitive Robotics 12
Robotics

16-362 Mobile Robot Programming Laboratory 12
16-421 Vision Sensors 12

Electrical and Computer Engineering

- *
18-342 Fundamentals of Embedded Systems 2

- *
18-348 Embedded Systems Engineering 12
B *
18-349 Embedded Real-Time Systems 12
18-578 Mechatronic Design 12
Mechanical Engineering
24-491 Department Research Honors Var.
or 24-492 Department Research Honors
24-675 Micro/Nano Robotics 12
Psychology
85-370 Perception 9
85-382 Consciousness and Cognition 9
85-395 Applications of Cognitive Science 9
85-412 Cognitive Modeling 9
85-419 Introduction to Parallel Distributed Processing 9

* Students need only take a maximum of one of these three embedded
systems courses.
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Biomedical Engineering Overview

Biomedical engineers advance the understanding of living systems
and the quality of human health, by integrating powerful technologies
derived from traditional scientific and engineering disciplines with the
knowledge of biology, physiology, and clinical medicine. Biomedical
engineering (BME) education at Carnegie Mellon reflects the belief that
a top biomedical engineer must be deeply trained in both a traditional
engineering practice and biomedical sciences, in order to apply techniques
of science, mathematics, and technology effectively to medical and
biological problems. Emphasis of the training is placed on analyzing
biological organisms as engineering systems and applying engineering
approaches to clinical and biomedical research problems.

Although Carnegie Mellon does not have a medical school, it leverages
extensive collaborations with researchers and physicians in the University
of Pittsburgh Medical Center, the Western Pennsylvania/Allegheny General
Hospital System, and the Children’s Hospital system in Pittsburgh. This
collaborative approach both within and outside Carnegie Mellon, combined
with a rigorous engineering education, confers a distinct advantage to BME
graduates and allows them to shape the future of BME in industrial, clinical,
and academic settings.

The BME undergraduate curriculum at Carnegie Mellon is structured to
provide both breadth and depth. The current system offers an “additional
major B.S. degree” in official language. Undergraduate students who

elect BME as a major must also declare a major in one of the traditional
engineering disciplines: Chemical Engineering, Civil Engineering, Electrical
& Computer Engineering, Materials Science & Engineering, or Mechanical
Engineering. This ensures that Carnegie Mellon BME students gain as much
engineering expertise as students who pursue a traditional engineering
major, while at the same time developing a deep understanding of
biomedical engineering specialties. The curriculum is demanding due to
its interdisciplinary nature, but is quite feasible and highly rewarding to
motivated students.

BME Major Curriculum

The BME major curriculum takes advantage of overlapping elective and
required courses with the traditional engineering majors, such that the
additional major can be obtained with a modest increase in the total number
of units required at graduation. The BME curriculum is comprised of three
parts: the BME core, the BME tracks, and the BME capstone design course.
The core exposes BME students to multiple facets of BME and builds a
common background in life sciences. The track system allows students

to select and build depth in a particular aspect of BME that parallels one
or more traditional engineering disciplines: Civil Engineering, Chemical
Engineering, Electrical & Computer Engineering, and Materials Science

& Engineering. Each track starts with a gateway course that provides a
common foundation, followed by three electives. Collaborations among
the CIT departments allow these courses to be taught by experts, whether
they are formally appointed in BME or in a partner department. A general

biomedical engineering track is also available for those students intending
on pursuing graduate studies or medical school. In addition, a self-designed
biomedical engineering track allows students to pursue specific areas not
covered by the above tracks.

The BME program culminates in the BME Design courses during the

senior year. These courses organize BME students of different traditional
engineering backgrounds into teams, to tackle industry- and clinic-
sponsored projects for products and product concepts relevant to human
health and life sciences. These projects have resulted in patent applications
and licensing opportunities.

Course Requirements for the Additional
Major Degree

In order to graduate, a student must meet three sets of requirements:

for Biomedical Engineering (BME), for a partner traditional engineering
department, and for the CIT General Education (http://www.cit.cmu.edu/
current_students/services/general_education.html) sequence. The Quality
Point Average for BME core, track and design courses must be 2.00 or
better. No Biomedical Engineering (42-xxx) course may be taken on a pass/
fail basis. No course from any department taken on a pass/fail or audit basis
may be counted toward the requirements of Additional Major in Biomedical
Engineering or the Designated Minor in Biomedical Engineering.

The course requirements for the BME portion of the additional major are as
follows:

Core Courses (all required)

Units
42-101 Introduction to Biomedical Engineering - Fall and Spring 12
42-201 Professional Issues in Biomedical Engineering - Fall and Spring 3
42-202 Physiology - Fall and Spring 9
42203 Biomedical Engineering Laboratory (#) - Fall and Spring 9
03-121 Modern Biology - Fall and Spring 9

- *

42-401 Foundation of BME Design - Fall 3
42-402 BME Design Project - Spring 9

# Also known as 03-206 for Health Professions Program students.

¥ 42-401 serves as the precursor/pre-requisite for 42-402 BME Design
Project.

Tracks (Completion of one track is required)

Biomaterials and Tissue Engineering (BMTE (http://www.bme.cmu.edu/
bsprog/BMTE.html))

Biomechanics (BMEC (http://www.bme.cmu.edu/bsprog/BMEC.html))

Biomedical Signal and Image Processing (BSIP (http://www.bme.cmu.edu/
bsprog/BSIP.html))

Cellular and Molecular Biotechnology (CMBT (http://www.bme.cmu.edu/
bsprog/CMBT.html))

General Biomedical Engineering (GBME (http://www.bme.cmu.edu/
bsprog/GBME.html))

Self-Designed Biomedical Engineering (SBME (http://www.bme.cmu.edu/
bsprog/SBME.html))
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Biomaterials and Tissue Engineering (BMTE) Track

The BMTE track addresses fundamental issues at the interface of materials
science, biology and engineering. The coursework includes the design

and development of materials for biological applications, the engineering
of new tissues from isolated cells including stem cells, and techniques

for measuring the outcome of biomaterials and biological interactions.
Students will understand how materials, cells, tissues, and organ systems
interact and how such interactions affect the organization and functional
states of cells and tissues. The knowledge will also direct rational, practical
therapeutic solutions.

The BMTE track is ideal for those interested in combining the training of
BME with Materials Science & Engineering, or with Chemical Engineering.
Professional opportunities are found in the biotechnology, medical device
and biopharmaceutical industries or further studies in graduate or medical
school. Exciting opportunities are expected for engineers trained in the
development and production of biological materials, medical devices, and
combination drug-cell-material devices.

In addition to the general BME requirements (http://www.bme.cmu.edu/
bsprog/index.html), students in the BMTE Track must take the following
combination of courses:

¢ One (1) BMTE Gateway course
¢ One (1) Required BMTE elective

* Two (2) other Electives (either one of the two options)
1. One (1) BMTE Elective (either Required or Additional) and one (1)
Restricted Elective
2. Two (2) Additional BMTE Electives

BMTE Gateway Course”

03-231 Biochemistry | - Fall 9

03-232 ). Spring 9

Biochemistry | (#
# Note that only 03-232 satisfies Chemistry Engineering course
requirements. Either 03-231 or 03-232 satisfies Materials Science &
Engineering requirements.

BMTE Electives
Required BMTE Electives (must take one of the following)

42-419 Biomaterial/Host Interactions - Fall 12
42-XXX Tissue Engineering (Course TBD)

Additional BMTE Electives

03-240 Cell Biology - Spring 9
09-217 Organic Chemistry | (2)(#) - Fall 9
or 09-218 Organic Chemistry Il (9 units)
42-509 Special Topics - Spring, every other year 9
42-511 Introduction to Molecular Biomaterials - Spring, intermittent 12
42-620 Engineering Molecular Cell Biology - Fall 12
42-624 Biological Transport - Spring, intermittent 9
24-615 Microfluidics - Spring, intermittent 12

2 Note that either 09-217 or 09-218 (offered in the Spring), but not both,
may be counted as a BMTE Elective.

# Chemical Engineering requirement

Restrictive Elective Courses (choose at most one)

42-512 Basic Statistics for Biomedical Research - Fall 9
42-540 Introduction to Biomedical Signal Processing - Spring 9
42-580 Bioinstrumentation - Fall 12
42-660 Surgery for Engineers - Fall / Spring 9
42-xxx Var.

*
BME Research

39-500 Var.

*
Honors Research Project

* The 42-x00 research project (42-200/300/400 Sophomore/Junior/Senior
Biomedical Engineering Research Project OR 39-500 Honors Research

Project) must be on a BME topic supervised or co-supervised by a BME
faculty member and conducted for 9 or more units of credit.

Some Special Topics and newly offered or intermittently offered courses may
be acceptable as BMTE track electives. Students should consult with their
BME advisors and petition the BME Undergraduate Affairs Committee for
permission to include such courses as BMTE track electives.

Sample schedules can be found on the BMTE (http://www.bme.cmu.edu/
bsprog/BMTE.html) page on the BME website.

Biomechanics (BMEC) Track

Biomechanics refers to the application of principles of solid, fluid, and
continuum mechanics to the study of the structure, function, and behavior
of biological and medical systems under the influence of mechanical
forces. Biomechanics draws on advances in biology, physics and applied
mathematics, as well as new technologies in mechanical probing, imaging,
and scientific computing. Biomechanics models provide quantitative
descriptions of molecule, cell, tissue, organ, and whole organism behavior
under mechanical stimuli, and are employed to characterize human health,
disease, and injury. Biomechanics models are also used in the design of
rehabilitative devices and strategies.

The BMEC track is ideally suited to the combined training of BME and
Mechanical Engineering or Civil & Environmental Engineering, which
provides a strong core of the underlying physical principles and relevant
non-BME applications. This track is also compatible with Electrical &
Computer Engineering particularly for those interested in biomedical
applications of robotics. A broad background in biomechanics enables
students to work in the medical device industry or as a rehabilitation
engineer. It also provides the ability to conduct fundamental biomechanics
modeling and experimental research, or to pursue advanced education in
medical or graduate schools.

In addition to the general BME requirements (http://www.bme.cmu.edu/
bsprog/index.html), students in the BMEC Track must take must take the
following combination of courses:

¢ One (1) BMEC Gateway Course
¢ One (1) Required BMEC Elective

« Two (2) other Electives (either one of the two options)
1. One (1) BMEC Elective (either Required or Additional) and one
(1) Restricted Elective 2. Two (2) BMEC Electives (either Required or
Additional)

BMEC Gateway Course!

24-231 Fluid Mechanics (10 units)
06-261 Fluid Mechanics (9 units)
12-355 Fluid Mechanics (9 units)

Note that 24-231 Fluid Mechanics satisfies Mechanical Engineering course
requirements, 06-261 Fluid Mechanics satisfies Chemical Engineering course
requirements, and 12-355 Fluid Mechanics satisfies Civil & Environmental
Engineering course requirements.

BMEC Electives

Required BMEC Electives (must take at least one of the following)

42-341 Introduction to Biomechanics - Fall 9
42-441 Cardiovascular Biomechanics - Spring, every other year 9
42-645 /24-655 Cellular Biomechanics - Spring, every other year 9
42-646 /24-657 Molecular Biomechanics - Spring, every other year 9
Additional BMEC Electives
33-441 /03-439 Introduction to BioPhysics - Fall 10
42-444 Medical Devices - Fall 9
42-447 Rehabilitation Engineering - Fall 9



42-640 /24-658 Computational Bio-Modeling and Visulization - Spring 12
42-641 /24-676 Bio Inspired Robotics - Fall 12
24-615 Microfluidics - Spring, intermittent 12

Restrictive Elective Courses (choose at most one)

42-512 Basic Statistics for Biomedical Research - Fall 9
42-540 Introduction to Biomedical Signal Processing - Spring 9
42-580 Bioinstrumentation - Fall 12
42-660 Surgery for Engineers - Fall / Spring 9
42-XXX

*
BME Research

39-500 Var.

*
Honors Research Project

" The 42-x00 research project (42-200/300/400 Sophomore/Junior/Senior
Biomedical Engineering Research Project OR 39-500 Honors Research
Project) must be on a BME topic supervised or co-supervised by a BME
faculty member and conducted for 9 or more units of credit.

Some Special Topics, newly offered or intermittently offered courses may be
acceptable as track electives. Students should consult with their advisors
and petition the BME Undergraduate Affairs Committee for permission to
include such courses as track electives.

Sample schedules can be found on the BMEC (http://www.bme.cmu.edu/
bsprog/BMEC.html) page on the BME website.

Biomedical Signal and Image Processing (BSIP) Track

Biomedical signal and image processing is the study of bio/medical
phenomena based on the information embedded in sensor-detected signals,
including digital images and nerve electrical pulses. It draws upon advances
in signal processing, optics, probe chemisistry, electrical sensors, molecular
biology, and machine learning, to provide answers to biological and medical
questions. Students in this track will gain understanding of the technologies
involved in acquiring signals and images, the mathematical principles
underlying the processing and analysis of signals, and the applications of
signal/image processing in basic research and medicine.

This track aligns most naturally with a combined training of BME and
Electrical & Computer Engineering. A biomedical signal and image
processing specialist will have a broad background to enter companies
developing technologies for medical imaging or smart prosthetics, to pursue
a career in basic biomedical research by going to a graduate school, or to
enter a medical school to pursue a medical career particularly in radiology,
neurology/neurosurgery, and pathology.

In addition to the general BME requirements (http://www.bme.cmu.edu/
bsprog/index.html), students in the BSIP Track must take the following
combination of courses:

* One (1) BSIP Gateway course

* One (1) Required BSIP elective

* Two (2) other Electives (either one of the two options)
1. One (1) BSIP Electives (either Required or Additional) and one
(1) Restricted Elective 2. Two (2) BSIP Electives (either Required or
Additional)

BSIP Gateway Course

18-290 Signals and Systems (12 units) - Fall/Spring

BSIP Electives

Required BSIP Electives (must take at least one of the following)

42-431 /18-496 Introduction to Biomedical Imaging and Image Analysis - Fall 12
42-590 Special Topics: Neural Signal Processing - Fall 12

Additional BSIP Electives

03-534 Biological Imaging and Fluorescence Spectroscopy - Spring 9
15-386 Neural Computation - Spring 9
18-491 12

Fundamentals of Signal Processing 1) - Fall
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or 18-792 Advanced Digital Signal Processing (12 units)

42-334 /03-310 Introduction to Computational Biology - Spring 12
42-426 Biosensors and BioMEMS - Spring, every other year 9
42-447 Rehabilitation Engineering - Fall 9
42-540 Introduction to Biomedical Signal Processing - Spring 9
42-580 Bioinstrumentation - Fall 12
42-640 /24-658 Computational Bio-Modeling and Visulization - Spring 12
42-735 Medical Image Analysis - Spring 12

! Note that either 18-491 or 18-792 (offered in Spring), but not both, may be
counted as a BSIP Elective.

Restrictive Elective Courses (choose at most one)
42-512 Basic Statistics for Biomedical Research (9 units) - Fall
42-660 Surgery for Engineers (9 units) - Fall/Spring

42-x00 BME Research*

39-500 Honors Research Project*

" The 42-x00 research project (42-200/300/400 Sophomore/Junior/Senior
Biomedical Engineering Research Project OR 39-500 Honors Research
Project) must be on a BME topic supervised or co-supervised by a BME
faculty member and conducted for 9 or more units of credit.

Some Special Topics, newly offered or intermittently offered courses may be
acceptable as track electives. Students should consult with their advisors
and petition the BME Undergraduate Affairs Committee for permission to
include such courses as track electives.

Sample schedules can be found on the BSIP (http://www.bme.cmu.edu/
bsprog/BSIP.ntml) page on the BME website.

Cellular and Molecular Biotechnology (CMBT) Track

The CMBT track emphasizes fundamentals and applications of biochemistry,
biophysics, and cell biology. Students in this track will acquire a deep
understanding of the molecular and cellular bases for life processes,
quantitative modeling skills needed to develop biotechnologies based on
live cell cultures, as well as technologies that exploit the unique properties
of biomolecules in non-biological settings. One of the unique characteristics
of this track is an emphasis on processes and structures occurring on the
nanometer to micrometer size scale range.

The CMBT track is ideally suited to the combined training in BME and
Chemical Engineering, which provides a strong core of chemistry and
molecular processing principles. The track may also suit students pursuing
combined BME/Mechanical Engineering or BME/Civil and Environmental
Engineering training who have an interest in the molecular sciences. The
CMBT track prepares students for careers or advanced education involving
bio/pharmaceutical manufacture, pharmacology, medical diagnostics,
biosensors, drug delivery devices, and biological aspects of environmental
engineering.

In addition to the general BME requirements (http://www.bme.cmu.edu/
bsprog/index.html), students in the CMBT Track must take the following
combination of courses:

* One (1) CMBT Gateway course
* One (1) Required CMBT Elective

* Two (2) other Electives (either one of the two options)
1. One (1) CMBT Elective (either Required or Additional) and one
(1) Restricted Elective 2. Two (2) CMBT Electives (either Required or
Additional)

CMBT Gateway Course

03-231 Biochemistry | (9 units) - Fall
03-232 Biochemistry | (9 units) #_ Spring

#Note that only 03-232 satisfies Chemistry Engineering course
requirements, either 03-231 or 03-232 satisfies Materials Science &
Engineering requirements.

CMBT Electives
Required CMBT Electives (must take at least one of the following)
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42-321
42-624

Cellular and Molecular Biotechnology - Fall 9
Biological Transport - Spring 9

Additional CMBT Electives

03-240 Cell Biology - Spring 9
42-426 Biosensors and BioMEMS - Spring, every other year 9
42-509 Special Topics - Spring, every other year (when topic is Stem Cell 9
Engineering)
42-620 Engineering Molecular Cell Biology - Fall 12
42-622 /06-622 Bioprocess Design - Spring, intermittent 9
24-615 Microfluidics - Spring, intermittent 12
42-645 /24-655 Cellular Biomechanics - Spring, every other year 9
42-646 /24-657 Molecular Biomechanics - Spring, every other year 9

Some Special Topics, newly offered or intermittently offered courses may be
acceptable as track electives. Students should consult with their advisors
and petition the BME Undergraduate Affairs Committee for permission to
include such courses as track electives.

Restrictive Elective Courses (choose at most one)

42-512 Basic Statistics for Biomedical Research (9 units) - Fall
42-540 Introduction to Biomedical Signal Processing (9 units) - Spring
42-580 Bioinstrumentation (12 units) - Fall

42-660 Surgery for Engineers (9 units) - Fall/Spring

42-x00 BME Research*

39-500 Honors Research Project*

* The 42-x00 research project (42-200/300/400 Sophomore/Junior/Senior
Biomedical Engineering Research Project OR 39-500 Honors Research
Project) must be on a BME topic supervised or co-supervised by a BME
faculty member and conducted for 9 or more units of credit.

Sample schedules can be found on the CMBT (http://www.bme.cmu.edu/
bsprog/CMBT.html) page on the BME website.

General Biomedical Engineering (GBME) Track

The GBME track provides more general or mixed training in BME compared
to other tracks, and is suitable for students intending on pursuing medical or
graduate school. Students are strongly encouraged to consult the advisor(s)
and tailor the electives according to their career plans.

In addition to the general BME requirements (http://www.bme.cmu.edu/
bsprog/index.html), students in the GBME track must take one gateway
course (03-232 Biochemistry | counts as a gateway course), in addition to
three elective courses from any of the other four BME tracks or any other
42-5xx or 42-6xx courses.**

Some Special Topics, newly offered or intermittently offered courses may be
acceptable as track electives. Students should consult with their advisors
and petition the BME Undergraduate Affairs Committee for permission to
include such courses as track electives.

** The 42-x00 research project (42-200/300/400 Sophomore/Junior/Senior
Biomedical Engineering Research Project OR 39-500 Honors Research
Project) must be on a BME topic supervised or co-supervised by a BME
faculty member and conducted for 9 or more units of credit. Students may
count EITHER 42-x00 BME Research OR 39-500 Honors Research Project
(with BME supervision) OR 42-660 Surgery for Engineers as a track elective.
Students MAY NOT count both research and Surgery for Engineers as track
electives.

Self-Designed Biomedical Engineering (SBME) Track

The SBME track is aimed at helping highly motivated students who

have a strong sense of career direction that falls beyond the scopes of
regular BME tracks. Students taking SBME track must fulfill all the core
BME requirements, but are allowed to design the "track" portion of the
curriculum. Example areas include biomedical robotics, neural engineering,
and computational biomedical engineering.

The SBME track is fundamentally different from the GBME track. Whereas
the GBME track increases breadth and may include only courses that are
already associated with the four other defined tracks, the SBME track

provides depth while allowing students to choose courses from across the
University.

Requirements

1. Students wishing to pursue a self-designed track should first consult
the Chair of the BME Undergraduate Affairs Committee (UAC), Prof. Robert
Tilton, for initial feedback and guidance. A SBME track proposal must be
submitted to the UAC at least three weeks prior to Pre-Registration during
the spring of the sophomore year. The proposal must include:

« The four courses to be included in the track, including information on
when these courses are expected to be taken.

« Catalog descriptions of the four courses.

¢ Ajustification of how these courses represent a coherent, BME-relevant
theme.

2. All four courses in the SBME track must represent a coherent theme that
is relevant to Biomedical Engineering (e.g., neuroengineering, medical
robotics, computational biomedical engineering, etc.).

3. At least one course in the track must be judged by the Biomedical
Engineering Undergraduate Affairs Committee (UAC) to have significant
biological or medical content.

4. Students may count EITHER 42-660 Surgery for Engineers (9 units) or
42-x00 Biomedical Engineering Research project (at least 9 units), but not
both, as fulfilling one track elective. The research project (42-200/300/400
Sophomore/Junior/Senior Biomedical Engineering Research Project OR
39-500 Honors Research Project) must be on a BME topic supervised or co-
supervised by a BME faculty member and conducted for 9 or more units of
credit.

5. Once approved, the UAC Chair and the student will sign a contract listing
the theme and the four courses comprising the SBME. The contract will be
placed in the student’s BME curriculum progress file.

6. In the event that course scheduling issues beyond the student’s control
prevent that student from completing an approved self-designed track, the
student may:

« petition the UAC to substitute a different course that fits the track theme
or

 petition the UAC to be credited for the GBME track if he/she completes
one of the regular track gateway courses plus either three of the
originally proposed SBME track courses, or two of the originally proposed
SBME courses plus Surgery for Engineers (9 units) or Biomedical
Engineering Research (at least 9 units).

UAC contacts are Prof. Robert Tilton (committee chair), and Prof. Conrad
Zapanta (BME Associate Head).

Course Requirements for the Minor

Jeffrey O. Hollinger, Director
www.bme.cmu.edu
Campus Office for Student Affairs: Doherty Hall 2100

BME offers a minor program for those students who desire coordinated
training in BME but may not have the time to pursue the BME additional
major. The Biomedical Engineering Minor is designed to train students

to apply engineering techniques to problems in medicine and biology.
Emphasis is placed on describing biological organisms as engineering
systems and on applying engineering technology to clinical and laboratory
situations.

Upon completing the Biomedical Engineering Minor, the student may

elect to continue graduate studies in Biomedical engineering or basic
biomedical sciences at either the master’s or Ph.D. level. In addition, some
of the courses in BME minor will assist students in preparing for medical
school. Students who pursue jobs in biomedical engineering are involved in



developing and improving medical devices, automating medical procedures
using information technology, characterizing the operation of physiological

systems, designing artificial organs, and altering microbes and mammalian

cells for the production of useful drugs and chemicals.

The Biomedical Engineering Minor accepts undergraduate students from
both within and outside CIT. Students in the minor program can choose from
a wide range of electives to build skills in a number of areas of biomedical
engineering. Students who wish to complete the Biomedical Engineering
Designated Minor should contact the Associate Head of the Department of
Biomedical Engineering (http://www.bme.cmu.edu/bme/contact.html).

Requirements for CIT students: five courses, minimum of 48 units

03-121 Modern Biology 9
42-101 Introduction to Biomedical Engineering (co-req. or pre-req. 03-121) 12
42-202 Physiology (pre-req. 03-121 or permission of instructor) 9
XX-XXX Elective |
XX-XXX Elective Il

Requirements for non-CIT students: six courses, minimum of 60
units

03-121 Modern Biology 9

42-101 Introduction to Biomedical Engineering (co-req. or pre-req. 03-121) 12
- *

XXX A second Introductory Engineering Course

42-202 Physiology (pre-req. 03-121 or permission of instructor) 9

e Elective | (#)

XK Elective 1 (*+)

Electives may be selected from the following:

1. Any Track Gateway, Track Elective or Track Capstone course selected
from any of the four Biomedical Engineering tracks. A list of track electives
is provided under the BME Additional Major listing in the catalog and is
periodically updated on this website.

2. Any course with a 42-5xx or 42-6xx number.

3. 42-203 Biomedical Engineering Laboratory (or the cross-listed version
03-206 for students in the Health Professions Program)**,

4. One semester of 42-200 Sophomore BME Research Project, 42-300
Junior BME Research Project, 42-400 Senior BME Research Project or 39-500
Honors Research Project, as long as the research project is supervised by a
regular or courtesy Biomedical Engineering faculty member and the project
is conducted for 9 or more units of credit.

5. Some Special Topics, newly offered or intermittently offered courses may
be acceptable as track electives. Students should consult with their advisors
and petition the BME Undergraduate Affairs Committee for permission to
include such courses as track electives.

Notes:

* Select either 06-100 Introduction to Chemical Engineering, 12-100
Introduction to Civil and Environmental Engineering, 18-100 Introduction to
Electrical and Computer Engineering, 19-101 Introduction to Engineering
and Public Policy, 27-100 Engineering the Materials of the Future, or 24-101
Fundamentals of Mechanical Engineering. Note that corequisites are
required for these courses.

# This course cannot be a required course in the student’s major.

* This course must be a Biomedical Engineering Track Gateway, Track
Elective or Track Capstone course that is offered by one of the CIT
Departments (06-xxx, 12-xxx, 18-xxx, 19-xxx, 24-xxx, 27-xxx or 42-

xxx). The only exception is that 03-232 , the biotechnology version of
Biochemistry | taught each spring by the Department of Biological Sciences,
is also acceptable provided students meet the prerequisite and corequisites
for that course.

** Priority for enroliment in 42-203 or 03-206 will be given to students who
have declared the Additional Major in Biomedical Engineering. If sufficient
room in the course remains after all majors have been accommodated in a
given semester, students who have declared the Biomedical Engineering
Designated Minor will be given the next priority for enroliment. If space still
allows, other students will be enrolled.
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Full-Time Faculty

ANTAKI, JAMES F. , Professor of Biomedical Engineering - Ph.D, University of
Pittsburgh, 1991; .

ARMITAGE, BRUCE A. , Professor of Chemistry, Biological Sciences, and
Biomedical Engineering - Ph.D., University of Arizona, 1993; .

BETTINGER, CHRISTOPHER J. , Assistant Professor of Biomedical Engineering
and Materials Science & Engineering - Ph.D., Massachusetts Institute of
Technology, 2008; .

BRUCHEZ, MARCEL P. , Associate Research Professor of Chemistry and
Biomedical Engineering - Ph.D., University of California, Berkeley, 1998; .

CAMPBELL, PHIL G. , - Research Professor, Institute of Complex Engineering
Systems, Biomedical Engineering, Biological Sciences, Materials Science &
Engineering , Ph.D.; Carnegie Mellon, The Pennsylvania State University,
1985-.

CHOSET, HOWIE, Associate Professor, Robotics Institute, Biomedical
Engineering, and Electrical & Computer Engineering - Ph.D., California
Institute of Technology , 1996; .

CROWLEY, JUSTIN C. , Assistant Professor of Biological Sciences and
Biomedical Engineering - Ph.D., Duke University, 2000; .

DAHL, KRIS N., Assistant Professor of Biomedical Engineering, Chemical
Engineering, and Materials Science & Engineering - Ph.D., University of
Pennsylvania, 2004; .

DOMACH, MICHAEL M. , Professor of Chemical Engineering and Biomedical
Engineering - Ph.D., Cornell University, 1983; .

FEINBERG, ADAM W., Assistant Professor of Biomedical Engineering and
Materials Science & Engineering - Ph.D., University of Florida, 2004; .

FINOL, ENDER , Associate Research Professor, Institute for Complex
Engineering Systems, Biomedical Engineering and Mechanical Engineering -
Ph.D., Carnegie Mellon University, 2002; .

GEYER, HARMUT, Assistant Professor, Robotics Institute and Biomedical
Engineering - Ph.D., Friedrich-Schiller-University of Jena, Germany, 2005 ; .

HO, CHIEN , Professor of Biological Sciences and Biomedical Engineering -
Ph.D., Yale University, 1961; .

HOLLINGER, JEFFREY O., Professor of Biomedical Engineering and Biological
Sciences - D.D.S. and Ph.D., University of Maryland, 1973 & 1981; .

JARAMAZ, BRANISLAV, Associate Research Professor, Robotics Institute and
Biomedical Engineering - Ph.D., Carnegie Mellon University, 1992; .

KANADE, TAKEO , U.A. and Helen Whitaker University Professor, Robotics
Institute and Biomedical Engineering - Ph.D., Kyoto University, 1974; .

KOVACEVIC, JELENA , Professor of Biomedical Engineering and Electrical &
Computer Engineering - Ph.D., Columbia University, 1991; .

LEDUC, PHILIP R., Professor of Mechanical Engineering, Biomedical
Engineering, and Biological Sciences - Ph.D., Johns Hopkins University,
1999; .

LOESCHE, MATHIAS , - Professor of Physics and Biomedical Engineering ,
Ph.D.; Carnegie Mellon, Technical University of Munich, 1986-.

MANDAL , MAUMITA , Assistant Professor of Chemistry and Biomedical
Engineering - Ph.D., Ctr for Cellular & Molecular Biology, Hyderabad, India,
2001; .

MCHENRY , MICHAEL E. , Professor of Materials Science & Engineering and
Biomedical Engineering - Ph.D., Massachusetts Institute of Technology,
1988; .

MOURA , JOSE M. F,, Professor of Electrical & Computer Engineering and
Biomedical Engineering - Ph.D., Massachusetts Institute of Technology,
1975; .

MURPHY, ROBERT F,, Ray and Stephanie Lane Professor of Computational
Biology and Professor of Biological Sciences, Biomedical Engineering, and
Machine Learning - Ph.D., California Institute of Technology, 1980; .

PEKKAN, KEREM, Assistant Professor of Biomedical Engineering and
Mechanical Engineering - Ph.D., Middle East Technical University, 2000; .



118 Carnegie Institute of Technology

PRZYBYCIEN, TODD M., Professor of Biomedical Engineering and Chemical
Engineering - Ph.D., California Institute of Technology, 1989; .

RABIN, YOED, Professor of Mechanical Engineering and Biomedical
Engineering - D.Sc., Technion - Israel Institute of Technology, 1994; .

RIVIERE, CAMERON N., Associate Research Professor, Robotics Institute and
Biomedical Engineering - Ph.D., Johns Hopkins University, 1995; .

ROHDE, GUSTAVO K., Assistant Professor of Biomedical Engineering - Ph.D.,
University of Maryland, 2005; .

SCHNEIDER, JAMES W., - Professor of Chemical Engineering and Biomedical
Engineering, Ph.D.; Carnegie Mellon, University of Minnesota, 1998-.

SHIMADA, KENJI, Professor, Mechanical Engineering, Biomedical Engineering,
Robotics Institute, and Institute of Complex Engineering Systems - Ph.D.,
Massachusetts Institute of Technology, 1993; .

SITTI, METIN, Associate Professor, Mechanical Engineering, Biomedical
Engineering, Electrical & Computer Engineering, Institute of Complex
Engineering Systems, and Robotics Institute - Ph.D., Tokyo University,
1999; .

STETTEN, GEORGE D., Research Professor, Robotics Institute and Biomedical
Engineering - MD/Ph.D., State University of New York Syracuse Health
Center, 1991, and University of North Carolina, 2000; .

TILTON, ROBERT D. , Professor of Biomedical Engineering and Chemical
Engineering - Ph.D., Stanford University, 1991; .

VANBRIESEN, JEANNE M., Professor of Civil & Environmental Engineering and
Biomedical Engineering - Ph.D., Northwestern University, 1998; .

WAGGONER, ALAN S., Professor of Biological Sciences and Biomedical
Engineering - Ph.D., University of Oregon, 1969; .

WANG, YU-LI, Mehrabian Professor and Head of Biomedical Engineering -
Ph.D., Harvard University, 1980; .

WASHBURN, NEWELL R. , Assistant Professor of Biomedical Engineering,
Chemistry, and Materials Science & Engineering - Ph.D., University of
California, Berkeley, 1998; .

WEISS, LEE E., Research Professor, Robotics Institute, Biomedical
Engineering, and Materials Science & Engineering - Ph.D., Carnegie Mellon
University, 1984; .

YANG, GE, Assistant Professor, Biomedical Engineering and Lane Center for
Computational Biology - Ph.D., University of Minnesota, 2004; .

YU, BYRON, Assistant Professor of Biomedical Engineering and Electrical &
Computer Engineering - Ph.D., Stanford University, 2007; .

ZAPANTA, CONRAD M., Teaching Associate Professor and Associate Head of
Biomedical Engineering - Ph.D., The Pennsylvania State University, 1997; .

ZAPPE, STEFAN, Assistant Professor of Biomedical Engineering - Ph.D.,
Technical University of Berlin, 2002; .

ZHANG, YONGJIE JESSICA, Assistant Professor of Mechanical Engineering and
Biomedical Engineering - Ph.D., University of Texas at Austin, 2005; .
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Department of Chemical Engineering

Andrew Gellman, Head
Office: Doherty Hall 1107

Chemical engineering is a broad discipline based on chemistry,
mathematics, physics and biology that applies the principles of engineering
science and process systems engineering to the development and
commercialization of new products and processes. Engineering science
provides experimental and theoretical models for predicting the behavior
of fluid flow and heat transfer in materials and biological systems, as

well as chemical reactions and mass transfers that take place in multi-
component mixtures. Process systems engineering provides methodologies
for the systematic design and analysis of processes, including their control,
safety, and environmental impact. The department emphasizes the basic
principles of engineering science and process systems engineering through
problem solving, and it strives to broaden the experience of students by
offering a significant number of electives, undergraduate research projects,
an integrated masters degree, industrial internships and study abroad
programs, all of which benefit from our strong industrial ties.

A career in chemical engineering offers challenging and well-compensated
positions in a wide variety of growth industries. Graduates may supervise
the operation of chemical plants, redesign chemical processes for pollution
prevention, or be involved in the research and development of new products
or processes in high technology areas. These activities require knowledge
of chemical reactions and catalysis, separation technologies and energy
recovery systems, all of which are thoroughly presented in our curriculum.
In the petroleum industry, for example, our national need for fuels demands
well-trained chemical engineers in catalysis. A significant number of
chemical engineers are also hired by industries associated with colloids
(fine particles), polymers (plastics and resins), and coatings (e.g., paint,
integrated circuits). Opportunities exist in biotechnology, the computer
industry, environmental firms, and consulting companies. Other examples
include the processing of advanced polymeric systems, thin films for the
semiconductor and data storage industry, and chip fabrication. A growing
number of consulting companies hire chemical engineers to develop
computer software for the simulation and real-time optimization of chemical
processes, for predicting how toxic chemicals are dispersed and degraded
in soils and in the atmosphere, and for evaluating the economic feasibility
of industrial projects. The diversity of career opportunities arises from the
depth and breadth of the curriculum. For instance, the pharmaceutical
industry recruits chemical engineers who possess a combined expertise in
process engineering and biochemistry/molecular biology.

The curriculum emphasizes the fundamentals of physical, chemical, and
biological phenomena, mathematical modeling, exposure to biotechnology
and problem solving techniques. These provide rigorous preparation for
immediate employment after graduation, or a strong basis for graduate
school. The depth and breadth of coursework makes chemical engineering
an excellent major for students interested in either medical or business
schools. Computing is integrated throughout the curriculum, and extensive
use is made of mathematical modeling and simulation software in the
department’s Computational Laboratory. The Robert Rothfus Laboratory
and Lubrizol Analytical Laboratory feature state-of-the-art experiments that
illustrate applications in safety, environmental, product development, and
computerized data acquisition and control.

Educational Objectives and Outcomes

The objectives for the program are that graduates of the department will
obtain employment or attend graduate school, will advance in their chosen
careers, and will be productive and fulfilled professionals throughout their
careers. The curriculum and programs are developed to prepare students to
attain these educational objectives.

Students majoring in chemical engineering learn the science and
engineering that govern chemical processing systems. Fundamental
principles, problem solving, systems analysis and design, development of
self-confidence, and communication skills are emphasized. Students are
made aware of modern tools, industrial needs and societal issues. This
combination of fundamental knowledge and skills provides a firm foundation
for future learning and career growth. The goal of the department is to
produce students who will become leaders in their careers. Students who

complete the curriculum will have attained the following educational
outcomes:

an ability to apply knowledge of mathematics, science, and engineering

an ability to design and conduct experiments, as well as to analyze and
interpret data

an ability to design a system, component, or process to meet desired
needs within realistic constraints such as economic, environmental,
social, political, ethical, health and safety, manufacturability, and
sustainability

an ability to function on multidisciplinary teams

an ability to identify, formulate, and solve engineering problems

an understanding of professional and ethical responsibility

an ability to communicate effectively

the broad education necessary to understand the impact of engineering
solutions in a global, economic, environmental, and societal context

a recognition of the need for, and an ability to engage in, life-long
learning

a knowledge of contemporary issues

an ability to use the techniques, skills, and modern engineering tools
necessary for engineering practice

The department offers a number of special programs for students majoring
in Chemical Engineering. In addition to the double majors offered by the
College of Engineering such as Biomedical Engineering and Engineering

& Public Policy, students may choose from a variety of minors in technical
areas offered by the College of Engineering. Undergraduate research
projects are also available in the areas of bioengineering, complex fluids
engineering, environmental engineering, process systems engineering,
and catalysis & surface science. Students may participate in study abroad
programs during their Junior year. In addition to the University program with
EPFL in Switzerland and ITESM Monterey in Mexico, the department provides
its own exchange programs with the University of Aachen in Germany

and Imperial College in London, Great Britain. The latter two programs

are jointly organized with industrial partners, i.e., Bayer Corporation, Air
Products & Chemicals, and Procter & Gamble respectively. Students may
also participate in Practical Internships for Senior Chemical Engineering
Students, a one-year industrial internship program offered between the
Junior and Senior years. Finally, qualified students may enroll in our Master
of Chemical Engineering program. This degree is typically completed in
the fifth year. However, depending on the number of advanced placement
courses and course load at Carnegie Mellon, this degree could be awarded
during the B.S. graduation, or after one additional semester.

Curriculum

The BS in Chemical Engineering is accredited by the Engineering
Accreditation Commission of ABET, 111 Market Place, Suite 1050, Baltimore,
MD 21202-4012 - telephone: (410)347-7700, www.abet.org (http://
www.abet.org).

First Year

Fall Units
21-120 Differential and Integral Calculus 10
76-xxx Designated Writing/Expression Course 9

99-101 Computing @ Carnegie Mellon 3
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06-100 Introduction to Chemical Engineering 12
09-105 Introduction to Modern Chemistry | 10
44
Spring Units
21-122 Integration, Differential Equations and Approximation 10
XX-XXX Introductory Engineering Elective (other than ChE) 12
33-106 Physics | for Engineering Students 12
XX-XXX General Education Course 9
43

Second Year
Fall Units
21-259 Calculus in Three Dimensions 9
06-221 Thermodynamics 9
06-222 Sophomore Chemical Engineering Seminar 1
09-106 Modern Chemistry I 10

& * -
XX Computer Sci./Physics Il 10-12
XX-XXX General Education Course 9
48-50
Spring Units
06-261 Fluid Mechanics 9
06-262 Mathematical Methods of Chemical Engineering 12
09-221 Laboratory I: Introduction to Chemical Analysis 12
& * -

0 Physics Il/Computer Sci. 10-12
XX-XXX General Education Course 9
52-54

* Computer Science/Physics II: Students should complete 15-110 Principles of Computing

or 15-121 Introduction to Data Structures as well as 33-107 Physics Il for Engineering

Students by the end of the Sophomore year. The recommended sequence is 33-106
/33-107 for engineering students, however, 33-111 / 33-112 or 33-131 /33-132 will also

meet the CIT Physics requirement.

For those students who have not taken 06-100 as one of the two
Introductory Engineering Electives, 06-100 should be taken in the Fall
Semester of the Sophomore year. The General Education Course normally
taken during that semester may be postponed until the Junior year. These
students should consult with their faculty advisors as soon as possible.

At the end of the Sophomore year, a student should have completed the
following required basic science and computer science courses:

Fourth Year
Fall Units
06-421 Chemical Process Systems Design 12
06-423 Unit Operations Laboratory 9
XX-XXX Unrestricted Elective 9
XX-XXX Unrestricted Elective 9
XX-XXX General Education Course 9
48
Spring Units
06-462 Optimization Modeling and Algorithms 6
06-463 Chemical Product Design 6
06-464 Chemical Engineering Process Control 9
XX-XXX Unrestricted Elective 9
XX-XXX Unrestricted Elective 9
XX-XXX General Education Course 9
48

**Students pursuing a Chemical Engineering/Engineering and Public Policy double major
are waived from taking the Biochemistry Elective. They will take 36-220 .

Notes:

1. In addition to the graduation requirement of an overall QPA of 2.0
(not counting the First Year), the Department of Chemical Engineering
requires a cumulative QPA of 2.0 in all chemical engineering courses
(all those numbered 06-xxx).

2. Minimum number of units required for graduation: 386.

3. Overloads are permitted only for students maintaining a QPA of 3.0 or
better during the preceding semester.

4. Electives: To obtain a Bachelor of Science degree in Chemical
Engineering, students must complete 06-100 and one other
Introductory Engineering Elective. There are also five Unrestricted
Electives. At most, 9 units of ROTC or Physical Education can be
counted toward these electives. Students must discuss choice of
electives with their faculty advisors.

5. Undergraduate Research: Independent research projects are available
by arrangement with a faculty advisor. Many students conduct these

research projects for elective credit by enrolling in 06-200 , 06-300 ,
or 06-400 (Sophomore, Junior, or Senior Research Projects) or 39-500

Honors Research Project for eligible Seniors.

09-105 Introduction to Modern Chemistry | 10
09-106 Modern Chemistry I 10
09-221 Laboratory I: Introduction to Chemical Analysis 12
15-110 Principles of Computing 10
or 15-121 Introduction to Data Structures (10 units)
33-106 Physics | for Engineering Students 12
33-107 Physics Il for Engineering Students 12
99-10x Computing @ Carnegie Mellon 3
Third Year
Fall Units
06-321 Chemical Engineering Thermodynamics 9
06-322 Junior Chemical Engineering Seminar 2
06-323 Heat and Mass Transfer 9
09-217 Organic Chemistry | 9
or 09-219 Modern Organic Chemistry (10 units)

09-347 Advanced Physical Chemistry 12
XX-XXX General Education Course 9

50
Spring Units
06-361 Unit Operations of Chemical Engineering 9
06-363 Transport Process Laboratory 6
06-364 Chemical Reaction Engineering 9
03-232 Biochemistry | o 9
XX-XXX Unrestricted Elective 9
XX-XXX General Education Course 9

51

6. Advanced undergraduates may also take Chemical Engineering
graduate courses (600+ level).

Double Major in Engineering and Public Policy (EPP)

Students may pursue a double major in Chemical Engineering and EPP.
This double major is very flexible, built around Electives, Social Analysis,
Probability and Statistics courses, and projects. Specific course choices
should be discussed with a faculty advisor and an EPP advisor.

Double Major in Biomedical Engineering (BME)

Students may pursue a double major in Chemical Engineering and BME.
Specific course choices should be discussed with a faculty advisor and a
BME advisor.

Minors with a B.S. in Chemical Engineering

Chemical Engineering students are eligible for any CIT Designated Minor.
Those minors that are especially well suited to Chemical Engineers include
Biomedical Engineering, Electronic Materials, Colloids, Polymers, & Surfaces,



Engineering Design, Environmental Engineering and Sustainability, Data
Storage Systems Technology, and Automation and Control Engineering. The
minor requirements may be fulfilled with electives. Other minors, such as
the Supply Chain Management minor in association with the Tepper School
of Business, are also available outside of CIT. These should be discussed
with a faculty advisor.

Minor in Colloids, Polymers, and Surfaces (CPS)

Historically, the CPS coursework sequence has had a long-standing
popularity among chemical engineering students. A detailed description

of the minor can be found in the CIT Minors section of this catalog, or ask
your Chemical Engineering faculty advisor, or the Director of CPS. Chemical
Engineering students may use four of their electives to obtain the CPS
minor. This is a sequence of closely related courses that explore the science
and engineering of polymeric materials, particulates, micro-structured
fluids, and interfacially engineered materials. Completion of the following
five courses constitutes the CPS minor:

06-221 Thermodynamics 9
06-426 Experimental Colloid Surface Science 9
06-466 Experimental Polymer Science 9
06-607 Physical Chemistry of Colloids and Surfaces 9
06-609 /09-509 Physical Chemistry of Macromolecules 9

Typically, 06-607 is taken in the spring of the Junior year, while 06-609 also
known as 09-509, 06-426 and 06-466 are taken during the Senior year.

Practical Internships for Senior Chemical Engineering
Students (PISCES)

Chemical Engineering students may apply in the fall of their Junior year

for a salaried, one-year PISCES with a partner company. Admitted students
begin their internships after completion of the Junior year. Following the
internship, students return to complete their Senior year. There are several
advantages of a one full-year internship, including the opportunity to gain a
breadth of professional experience that is not generally possible in a shorter
program, more opportunity to make important contributions to the partner
company, and the opportunity to complete Senior year courses in their
normal sequence with no need for curriculum rearrangements. Interested
students should consult with their faculty advisors.

International Chemical Engineering Exchange Programs

Chemical Engineering students may apply during their Sophomore year
to spend their Junior year at the University of Aachen in Germany or at
Imperial College in London, Great Britain. A summer exchange program in
Dortmund, Germany is also available. These exchange programs provide
a great opportunity for students to obtain international experience while
taking courses very similar to those offered at Carnegie Mellon. Students
considering any of these programs should consult with their faculty
advisors, and students considering the Aachen program in particular are
advised to take at least one introductory German course before or during
their Sophomore year.

Fifth Year Master of Chemical Engineering (MChE)

This degree offers qualified undergraduate students the opportunity to
obtain a Masters degree in Chemical Engineering in less than one academic
year. The goal of the program is to produce skilled engineers who will have
a deeper understanding of the fundamentals of chemical engineering as
well as a broader set of professional skills and exposure to other technical
disciplines. The MChE degree requires the completion of at least 96 units,
with a cumulative QPA of 3.0. Junior and Senior undergraduates from the
department may apply to the MChE program if they have an overall QPA

of 3.0. Three letters of recommendation are also required. The deadline for
application is February 1 for the Fall semester and October 15 for the Spring
semester. All applications should be submitted to the Graduate Admissions
Committee of Chemical Engineering.
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Full-time Tenure

JOHN L. ANDERSON, Adjunct Professor of Chemical Engineering - Ph.D.,
University of Illinois; Carnegie Mellon, 1976-.

SHELLEY ANNA, Associate Professor of Chemical Engineering - Ph.D.,
Harvard University; Carnegie Mellon, 2003-.

LORENZ T. BIEGLER, University Professor and Bayer Professor of Chemical
Engineering - Ph.D., University of Wisconsin; Carnegie Mellon, 1981-.

KRIS N. DAHL, Assistant Professor of Chemical Engineering - Ph.D.,
University of Pennsylvania; Carnegie Mellon, 2006-.

MICHAEL M. DOMACH, Professor of Chemical Engineering - Ph.D., Cornell
University; Carnegie Mellon, 1983-.

NEIL M. DONAHUE, Professor of Chemical Engineering and Chemistry -
Ph.D., Massachusetts Institute of Technology; Carnegie Mellon, 2000-.

ANDREW J. GELLMAN, Lord Professor of Chemical Engineering, Head of
Department - Ph.D., University of California, Berkeley; Carnegie Mellon,
1992-.

IGNACIO E. GROSSMANN, University Dean Professor of Chemical Engineering
- Ph.D., Imperial College, University of London; Carnegie Mellon, 1979-.

MOHAMMAD F. ISLAM, Assistant Professor of Chemical Engineering - Ph.D.,
Lehigh University; Carnegie Mellon, 2005-.

ANNETTE M. JACOBSON, Teaching Professor of Chemical Engineering and
Director of Colloids, Polymers, and Surfaces Program - Ph.D., Carnegie
Mellon; Carnegie Mellon, 1988-.

MYUNG S. JHON, Professor of Chemical Engineering - Ph.D., University of
Chicago; Carnegie Mellon, 1980-.

ADITYA KHAIR, Assistant Professor of Chemical Engineering - PhD, California
Institute of Technology; Carnegie Mellon, 2010-.

JOHN KITCHIN, Associate Professor of Chemical Engineering - Ph.D.,
University of Delaware; Carnegie Mellon, 2006-.

EDMOND I. KO, Adjunct Professor of Chemical Engineering - Ph.D., Stanford
University; Carnegie Mellon, 1980-.

KUN LI, Professor Emeritus of Chemical Engineering - Sc.D., Carnegie Mellon
University; Carnegie Mellon, 1962-.

JAMES B. MILLER, Research Scientist - Ph.D., Carnegie Mellon University;
Carnegie Mellon, 2006-.

SPYROS N. PANDIS, Research Professor of Chemical Engineering and
Engineering and Public Policy - Ph.D., California Institute of Technology;
Carnegie Mellon, 1993-.

DENNIS C. PRIEVE, Gulf Professor Of Chemical Engineering - Ph.D.,
University of Delaware; Carnegie Mellon, 1974-.

TODD M. PRZYBYCIEN, Professor Of Chemical Engineering And Biomedical
Engineering - Ph.D., California Institute of Technology; Carnegie Mellon,
1998-.

NIKOLAOS V. SAHINIDIS, John E. Swearingen Professor of Chemical
Engineering - Ph.D., Carnegie Mellon University; Carnegie Mellon, 2007-.

JAMES W. SCHNEIDER, Professor of Chemical Engineering - Ph.D., University
of Minnesota; Carnegie Mellon, 1999-.

PAUL J. SIDES, Professor of Chemical Engineering - Ph.D., University of
California, Berkeley; Carnegie Mellon, 1981-.

ROBERT D. TILTON, Professor of Chemical Engineering - Ph.D., Stanford
University; Carnegie Mellon, 1992-.

LYNN M. WALKER, Professor of Chemical Engineering - Ph.D., University of
Delaware; Carnegie Mellon, 1997-.

ARTHUR W. WESTERBERG, Emeritus, University Professor of Chemical
Engineering - Ph.D., DIC, Imperial College, University of London; Carnegie
Mellon, 1976-.
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B. ERIK YDSTIE, Professor of Chemical Engineering - Ph.D., Imperial College,
University of London; Carnegie Mellon, 1992-.
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Department of Civil and Environmental

Engineering

James H. Garrett Jr., Head
Office: Porter Hall 119-D
http://www.ce.cmu.edu/

The role of civil and environmental engineers, in the broadest sense, is to
apply technology to meet society’s needs. Civil engineers plan, design, and
manage facilities used daily by the public and industry, such as buildings,
airports, water supply and waste management systems. They work at

the intersection of the built, natural and virtual environments. Today’s

civil and environmental engineers are also called upon by government

and industry to provide leadership on complex technical and societal
issues such as demands for infrastructure improvement in our cities,
remediation of hazardous waste sites, provision of safe drinking water,

and incorporation of environmental safeguards in new designs. Civil and
Environmental Engineering requires broad technical training and strong
communication skills because of the complexity of large projects and the
attendant interactions with engineers in other fields, lawyers, politicians,
and the public. Carnegie Mellon’s curriculum is intended to provide this
versatility for professional practice in civil and environmental engineering or
as a foundation for other professional pursuits.

The Department of Civil and Environmental Engineering offers a

wide spectrum of opportunities for direct entry into the engineering
profession, for graduate education in engineering, or entry into various
other professions. While maintaining its emphasis on the fundamental
understanding of the behavior of constructed facilities through the
application of the physical sciences and mathematics, the curriculum
has continually evolved in directions that exploit advances in technology.
The methods of engineering design are introduced in the freshman year
and are emphasized throughout the curriculum in both traditional and
open-ended project-oriented courses. The basic undergraduate degree
program leads to a B.S. in Civil Engineering. Students with a specific
interest in Environmental Engineering are advised to undertake the Minor in
Environmental Engineering.

Central to the evolution of technology and its impact on engineering
practice is the increased emphasis on computer-aided engineering. Several
courses on computer methods are required in the curriculum, and virtually
every course offered by the department requires the use of computers in
applications of either analysis or design. Our curriculum emphasizes the
development of scientific inquiry with the perspective of social, economic
and institutional developments. For graduates who wish to enter directly
the engineering profession in such specialties as structural engineering,
construction, or environmental engineering, this approach to teaching
allows application of the most advanced technological developments.
Others who wish to pursue graduate study are prepared to engage in
research on the highest level, either in traditional specialties or in emerging
fields such as smarter infrastructure. Historically, some graduates also have
found their undergraduate preparation highly suited for entry into graduate
schools of business, law, and medicine.

A student may choose to concentrate in one of the specialty areas in

Civil Engineering, to pursue a minor in one of the CIT designated minor
programs, or to design a double major or double degree program. The
specialty areas offered by the Civil and Environmental Engineering
Department are described in this section. The CIT designated minor
programs can be found under the Carnegie Institute of Technology section.
The double-major requirements with Biomedical Engineering and with
Engineering and Public Policy are described in the curriculum specified

by those departments. Other double-major programs selected by recent
graduates include computer science, economics, mathematics, business,
architecture, history, and foreign languages. Each student should have well
defined objectives in selecting courses leading to a specialty, a minor or a
double major.

Educational Objectives

The objectives of the Bachelor of Science in Civil Engineering curriculum are
to develop graduates who embody the following definitions:

* Graduates effectively tackle both routine and cutting-edge professional
challenges related to one or more of the areas of the built, natural and
information environments;

Graduates work for a wide range of engineering and non-engineering
organizations located both in the U.S. and internationally, and work on a
wide range of activities, such as academic research, government service
and private sector activity; and

Graduates are innovative, proactive and adaptive professionals, highly
engaged in their professional communities, and applying many of the
following skills learned during their undergraduate education: problem
finding/modeling/solving; critical and systems-level thinking; ethical
reasoning; written, oral and graphical communications; collaborative
team-building and problem solving; and life-long learning.

The Civil Engineering curriculum is intended to allow ample opportunity

for students to pursue areas of personal interest. The opportunity for
self-exploration requires careful advising to gain meaningful educational
experiences. We believe that design and team working experiences should
occur at regular intervals in the curriculum, and that graduates should have
appropriate “hands on” experience in laboratories and projects. Students
are encouraged to participate in research projects and to pursue study or
work abroad.

The Civil Engineering program is accredited by the Engineering
Accreditation Commission of ABET, 111 Market Place, Suite 1050, Baltimore,
MD 21202-4012 - telephone: (410) 347-7700.

By the end of the B.S. program, students should have achieved the following
student outcomes:

A. an ability to apply knowledge of mathematics (specifically, differential
equations and probability and statistics) science (specifically, calculus-based
physics and general chemistry) and engineering to practice and problem
solving

B. an ability to design and conduct experiments as well as to analyze
critically and interpret data in environmental engineering, solid mechanics,
fluid mechanics and soil mechanics

C. an ability to design a system, component, or process to meet desired
needs within realistic constraints such as economic, environmental, social,
political, ethical, health and safety, manufacturability, and sustainability
D. an ability to function on multi-disciplinary teams

E. an ability to identify, formulate and solve civil engineering problems

F. an understanding of professional and ethical responsibility

G. an ability to communicate effectively in graphics, speech, and words

H. the broad education necessary to understand the impact of engineering
solutions in a global, economic, environmental, and societal context

I. recognition of the need for and an ability to engage in lifelong learning
J. knowledge of contemporary issues relevant to engineering practice

K. an ability to use the techniques, skills, and modern engineering tools
necessary for civil engineering practice

The curriculum has been designed, and is periodically evaluated and
refined, to provide students instruction and experiences that lead to the
development of these abilities and skills.

All students admitted to CIT are not required to declare a major until the
end of the freshman year, and may have selected a variety of Introductory
Engineering Electives and associated Restricted Technical Electives within
the common foundation specified for freshmen in CIT. Regardless of this
selection in the freshman year, a civil engineering major is expected to have
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completed, in addition to 12-100 Introduction to Civil and Environmental XX-XXX H&SS or CFA Elective 9
Engineering, the following Restricted Technical Electives by the end of the XX-XXX Elective 2 9
sophomore year: 51
09-105 Introduction to Modern Chemistry | 10 Spring Units
09-101 Introduction to Experimental Chemistry 3 12-351 Environmental Engineering 9
15-110 Principles of Computing 10 12-352 Enviornmental Engineering Lab 3
21-120 Differential and Integral Calculus 10 27-357 Introduction to Materials Selection 6
21-122 Integration, Differential Equations and Approximation 10 12-358 Materials Lab 3
33-106 Physics | for Engineering Students 12 36-220 Engineering Statistics and Quality Control 9
33-107 Physics Il for Engineering Students 12 XX-XXX Elective 3 9

XX-XXX Elective 4 9
Appearing below is the recommended four-year program of study for the 48

BS in civil engineering. Advising and formulation of appropriate programs
is available through the department for transfer students, students with
advanced placement, or students wishing to study overseas.

Senior Year
. Fall Units
Curriculum 12-401 Civil & Environmental Engineering Design 15
12-411 Project Management for Construction 9
Freshman Year 12-421 Engineering Economics 6
XX-XXX H&SS or CFA Elective 9
XX-XXX Elective 5 9
Fall Units 8
12-100 Introduction to Civil and Environmental Engineering 12
21-120 Differential and Integral Calculus 10
33-106 Physics | for Engineering Students 12 Spring Units
99-10x Computing @ Carnegie Mellon 3 XX-XXX H&SS or CFA Elective 9
XX-XXX H&SS Elective 9 XX-XXX H&SS or CFA Elective 9
46 XX-XXX Elective 6 9
XX-XXX Elective 7 9
XX-XXX Elective 8 9
Spring Units 75
XX-XXX Introduction to Engineering (other than CEE) 12
21-122 Integration, Differential Equations and Approximation 10
33-107 Physics Il for Engineering Students 12
oo HESS Blective 42 Minimum number of units required for degree: 379
Notes on Electives
Sophomore Year 1. One elective must be in the basic sciences, from the following list:
Fall Units 03121 Modern Biology 9
12-212 Statics 9 12201 Geology 9
21-259 Calculus in Three Dimensions 9
09-101 Introduction to Experimental Chemistry 3 Substitutions may be made only with the approval of the Department Head.
15-110 Principles of Computing 10
09-105 Introduction to Modern Chemistry | 10 2. One elective course is restricted to a 600-level Civil Engineering course
XXXXX H&SS Elective 9 except 12-648 and 12-690 . The Civil Engineering elective is a
50 co-requisite for 12-401 .
Spring Units
12-231 Solid Mechanics 9 . . L. . .
12232 Solid Mechanics Lab 3 Specialty Areas in Civil Engineering
12-271 Introduction to Computer Application in Civil & Environmental 9
Engineering L . . .
21260 Differential Equations 9 Studgnts are engoqraged to sglect a set of civil engineering and technical
I HESS or CFA Elective 9 _electlves.m the junior and senior years that enable them to concentrate
I Elective 1 9 ina ;peuglty area .If they so desire. Somg available options for grouping
s electives into specialty areas, together with representative course
selections, are indicated below.
* Notes: If a student takes an Introduction to Engineering course which has
a co-requisite other than Physics Il, the co-requisite (either 15-110 or 09-105
and 09-101 ) should be taken in the freshman year while Physics Il will fill
the respective slot in the sophomore year. Infrastructure Systems
Since CIT freshmen are not required to select a major, the above curriculum Units
is based on the assumption that a potential CEE student is likely to select 12-600 AutoCAD 3
12-100 as one of the two Introduction to Engineering courses in the 12-605 Design and Construction 9
freshm_an year. Otherwise, incoming sophomores §h0u|d take 12-100 in the 12631 Structural Design -
fall in lieu of Modern Chemistry or the H&SS elective. 12-636 Geotechnical Engineering 9
12-657 Water Resources Engineering 9
15-211 Fundamental Data Structures and Algorithms 12
18-100 Introduction to Electrical and Computer Engineering 12
Junior Year 21-228 Discrete Mathematics 9
21-241 Matrices and Linear Transformations 10
Fall Units 85
12-301 Civil Environmental Engineering Projects 9
12-335 Soil Mechanics 9
12-336 Soil Mechanics Laboratory 3
12-355 Fluid Mechanics 9
12-356 Fluid Mechanics Lab 3



Environmental Engineering

Units
12-657 Water Resources Engineering 9
12-636 Geotechnical Engineering 9
12-658 Hydraulic Structures 9
12-651 Air Quality Engineering 9
06-221 Thermodynamics 9
06-620 Global Atmospheric Chemistry: Fundamentals and Data Analysis Methods 9
09-510 Introduction to Green Chemistry 9
24-424 Energy and the Environment 9
48-596 LEED Buildings and Green Design 6
78

Structures, Mechanics and Geotechnical Engineering
Units
12-600 AutoCAD 3
12-605 Design and Construction 9
12-635 Structural Analysis 9
24-370 Engineering Design |: Methods and Skills 12
12-631 Structural Design 12
12-636 Geotechnical Engineering 9
21-228 Discrete Mathematics 9
21-241 Matrices and Linear Transformations 10
24-262 Stress Analysis 12
24-356 Engineering Vibrations 11
96

Double Majors and Minors

Civil engineering students may pursue double majors and minors in a
variety of subjects, taking advantage of the free elective courses for other
requirements. The college of engineering has added designated minors to
promote flexibility and diversity among engineering students. Many CEE
undergraduates pursue designated minors in such areas as Engineering
Design or Environmental Engineering.

Co-Operative Education Program

Students in civil engineering are encouraged to undertake professional
internships during summer breaks. In addition, a formal cooperative
internship program is available for either Jan-Aug or May-Dec in the junior
year. Students undertaking these 8-month professional internships would
ordinarily graduate after an additional semester of study. Program details
are available from the Career Center or the Civil and Environmental
Engineering office.

Integrated B.S./M.S. Program

Interested undergraduates may plan a course of study that leads to both the
BS in Civil Engineering and the MS in Civil and Environmental Engineering.
This course of study will ordinarily require ten semesters of study, although
advanced placement or other study may reduce this time. Students can
apply appropriate units earned as undergraduates for their MS program

as long as they are beyond the 379 units required for the BS in Civil
Engineering degree. In the ninth semester of study, students should register
in graduate status. Interested students should consult their academic
advisor or the CEE department office for information about admission to the
MS program.

Faculty

AMIT ACHARYA, Professor of Civil and Environmental Engineering - Ph.D.,
University of Illinois at Urbana - Champaign; Carnegie Mellon, 2000-.

PETER ADAMS, Professor of Civil and Environmental Engineering and
Engineering and Public Policy - PhD., California Institute of Technology;
Carnegie Mellon, 2001-.

BURCU AKINCI, Professor of Civil and Environmental Engineering - Ph.D.,
Stanford University; Carnegie Mellon, 2000-.
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MARIO BERGES, Assistant Professor of Civil and Environmental Engineering -
Ph.D., Carnegie Mellon Univesity; Carnegie Mellon, 2010-.

JACOBO BIELAK, University Professor of Civil and Environmental Engineering
- Ph.D., California Institute of Technology; Carnegie Mellon, 1978-.

LAWRENCE G. CARTWRIGHT, Teaching Professor of Civil and Environmental
Engineering and Director of the Civil Engineering Laboratories - M.S.,
Carnegie Mellon University; Carnegie Mellon, 1977-.

JARED L. COHON, President and Professor of Civil and Environmental
Engineering - Ph.D., Massachusetts Institute of Technology; Carnegie Mellon,
1997-.

KAUSHIK DAYAL, Assistant Professor of Civil and Environmental Engineering -
Ph.D., California Institute of Technology; Carnegie Mellon, 2008-.

DAVID A. DZOMBAK, Walter J. Blenko, Sr. Professor of Civil and
Environmental Engineering; Associate Dean, Carnegie Institute of
Technology - Ph.D., Massachusetts Institute of Technology; Carnegie Mellon,
1989-.

SUSAN FINGER, Professor of Civil and Environmental Engineering - Ph.D.,
Massachusetts Institute of Technology; Carnegie Mellon, 1989-.

JAMES H. GARRETT, JR., Thomas Lord Professor and Head, Civil and
Environmental Engineering - Ph.D., Carnegie Mellon University; Carnegie
Mellon, 1990-.

KELVIN GREGORY, Assistant Professor of Civil and Environmental
Engineering - Ph.D., University of lowa; Carnegie Mellon, 2006-.

CHRIS T. HENDRICKSON, Duquesne Light Company Professor of Civil and
Environmental Engineering - Ph.D., Massachusetts Institute of Technology;
Carnegie Mellon, 1978-.

ATHANASIOS KARAMALIDIS, Assistant Research Professor of Civil and
Environmental Engineering - Ph.D., Democritus University of Thrace;
Carnegie Mellon, 2010-.

GREGORY LOWRY, Professor of Civil and Environmental Engineering . - Ph.D.,
University of lllinios; Carnegie Mellon, 2002-.

H. SCOTT MATTHEWS, Professor of Civil and Environmental Engineering and
Engineering and Public Policy - Ph.D., Carnegie Mellon University; Carnegie
Mellon, 2001-.

CRAIG MALONEY, Assistant Professor of Civil and Environmental Engineering
- Ph.D., University of California, Santa Barbara; Carnegie Mellon, 2007-.

IRVING J. OPPENHEIM, Professor of Civil and Environmental Engineering and
Architecture - Ph.D., Cambridge University; Carnegie Mellon, 1972-.

MITCHELL J. SMALL, H. John Heinz Professor, Civil and Environmental
Engineering and Engineering and Public Policy - Ph.D., University of
Michigan; Carnegie Mellon, 1982-.

LUCIO SOIBELMAN, Professor of Civil and Environmental Engineering - Ph.D.,
Massachusetts Institute of Technology; Carnegie Mellon, 2004-.

JEANNE VANBRIESEN, Professor of Civil and Environmental Engineering -
Ph.D., Northwestern University; Carnegie Mellon, 1999-.
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The field of electrical and computer engineering encompasses a
remarkably diverse and fertile set of technological areas, including

analog and digital electronics, computer architecture, computer-aided
design and manufacturing of VLSI/ULSI circuits, intelligent robotic

systems, computer-based control systems, telecommunications and
computer networking, wireless communication systems, signal and
information processing and multimedia systems, solid state physics and
devices, microelectromechanical systems (MEMS), electromagnetic and
electromechanical systems, data storage systems, embedded systems,
distributed computing, mobile computing, real-time software, digital signal
processing, and optical data processing. The extraordinary advances in the
field during the last fifty years have impacted nearly every aspect of human
activity. These advances have resulted not only in advanced computer
systems but also in consumer products such as “smart” cars, programmable
dishwashers and other home appliances, cell phones and mobile computing
systems, video games, home security systems, advanced medical systems
for imaging, diagnosis, testing and monitoring. Systems and products such
as these serve to enhance our quality of life and have also served as the
basis for significant economic activity. In short, the field of electrical and
computer engineering has become central to society as we know it.

The Department of Electrical and Computer Engineering at Carnegie Mellon
is actively engaged in education and research at the forefront of these

new technologies. Because of the diverse and broad nature of the field

and the significant growth in knowledge in each of its sub areas, it is no
longer possible for any single individual to know all aspects of electrical

and computer engineering. Nevertheless, it is important that all electrical
and computer engineers have a solid knowledge of the fundamentals

with sufficient depth and breadth. Society is placing increasing demands

on our graduates to try their skills in new contexts. It is also placing
increasing value on engineers who can cross traditional boundaries between
disciplines, and who can intelligently evaluate the broader consequences of
their actions. Our curriculum is designed to produce world-class engineers
who can meet these challenges.

Educational Outcomes and Objectives

The B.S. in Electrical and Computer Engineering is a broad and highly
flexible ABET-accredited degree program structured to provide students with
the smallest set of constraints consistent with a rich and comprehensive
view of the profession. Students are encouraged and stimulated to explore
multiple areas of theory and application. The Faculty of Electrical and
Computer Engineering have established the following objectives for the B. S.
in Electrical and Computer Engineering curriculum:

Educational Outcomes

1. An ability to apply knowledge of mathematics, science and
engineering.

2. An ability to design and conduct experiments, as well as to analyze
and interpret data.

3. An ability to design a system, component or process to meet desired
needs within realistic constraints such as economic, environmental,
social, political, ethical, health and safety, manufacturability and
sustainability.

4. An ability to function in multi-disciplinary teams.

5. An ability to identify, formulate and solve engineering problems.
6. Anunderstanding of professional and ethical responsibilities.
7. An ability to communicate effectively.

8. The broad education necessary to understand the impact of
engineering solutions in a global, economic, environmental and
societal context.

9. Arecognition of the need for, and an ability to engage in life-long
learning.

10. A knowledge of contemporary issues.

11.  An ability to use the techniques, skills and modern engineering tools
necessary for engineering practice.

ECE Education Objectives

The ECE program objectives are shown below. They represent our vision
for what our students will be doing in their engineering careers five years
after they have graduated. The principal behaviors we seek to foster in our
students are A) Expertise, b) Innovation and C) Leadership.

Our graduates will be:

A. Experts:

(A-1) They will solve problems by applying ECE fundamentals

(A-2) Their solutions will reflect depth of understanding in their
sophistication

(A-3) Their solutions will reflect breadth of understanding by drawing on
multiple disciplines.

B. Innovators:

(B-1) They will demonstrate creativity in their engineering practice.

(B-2) They will consider holistic systems-oriented approaches in their
designs.

(B-3) They will think strategically in their planning and execution.
C. Leaders:

(C-1) They will take initiative, and demonstrate resourcefulness.
(C-2) They will collaborate in multidisciplinary teams.

(C-3)They will be leaders in their organizations, their profession and in
society.

Curriculum Overview

Minimum number of units required for degree: 379 units.

In addition to the Carnegie Institute of Technology general education
and freshman year requirements (143 units), the B.S. in Electrical and
Computer Engineering requires Principles of Imperative Computation
(10 units), Physics Il (12 units), two math or science electives (18 units),
a Probability and Statistics course (9 units), 109 units of Electrical and
Computer Engineering coursework, and 2 math co-requisites (21 units).



The remaining units needed to reach the 379 required to graduate are Free
Electives (57 units).

The Electrical and Computer Engineering coursework is divided into the
categories of Core, Breadth, Depth, Coverage, and Capstone Design.

The Core consists of five courses (18-100 Introduction to Electrical and
Computer Engineering, 18-220 Electronic Devices and Analog Circuits,
18-240 Structure and Design of Digital Systems, 18-213 Introduction to
Computer Systems, and 18-290 Signals and Systems). There are also two
math co-requisites and Physics Il that are required co-requisites for the
core. These courses provide the fundamental knowledge-base upon which
all other electrical and computer engineering courses are built. 18-100 is
generally taken during the freshman year, while the remaining courses

in the Core are taken starting in the sophomore year. The remaining four
core courses are ideally completed by the end of the junior year. (The
department strongly recommends that students not take more than two
core courses in the same semester.) Although the core courses (and their
co-requisites) may be taken in any order, students generally first take the
course in their primary area of interest. This gives added flexibility to later
course selection in related areas.

Students are also required to complete a seminar course during the fall
semester of the sophomore year. This course, 18-200 Emerging Trends in
Electrical and Computer Engineering, introduces students to the many areas
within ECE and helps them decide which areas are of primary interest to
them.

To satisfy the ECE Breadth Requirement, at least one Breadth course must
be completed from the lists of Breadth courses on the Web for two of the
following five principal areas in ECE (24 units): Applied Physics: Solid State
Physics, Electromagnetic Fields and Waves, Magnetics, Optics, etc.; Signals
and Systems: Digital Signal Processing, Communication Systems, Control
Systems, etc.; Circuits: Analog and Digital Circuits, Integrated Circuit Design,
etc.; Computer Hardware: Logic Design, Computer Architecture, Networks,
etc.; and Computer Software: Programming, Data Structures, Compilers,
Operating Systems, etc.

For the ECE Depth Requirement, one course must be taken that has

one of the ECE Breadth courses as a prerequisite. For Coverage any
additional ECE course(s) can be taken or an approved Computer Science
course (see the ECE website for the list of approved Computer Science
courses) totaling at least 12 units. Finally, all students are required to take
a Capstone Design course. In the Capstone Design courses, numbered
18-5XX, students participate in a semester-long design project with teams
of other students. Students learn project management skills, make oral
presentations, write reports, and discuss the broader social and ethical
dimensions of ECE. Current Capstone Design courses are listed on the Web
(http://www.ece.cmu.edu/undergraduate/guide/details-capstone.html).

B.S. Curriculum

Minimum number of units required for degree: 379

For detailed information and regulations of the curriculum along with the
degree requirements and the most recent version of the ECE curriculum
primer, please refer to the ECE World Wide Web Home Page: http://
www.ece.cmu.edu/

University Requirement

99-101 Computing @ Carnegie Mellon 3
or 99-102 Computing @ Carnegie Mellon (3 units)

CIT Requirements ( see CIT section of the
catalog for specifics (https://coursecatalog-
new.web.cmu.edu/carnegieinstituteoftechnology/
#programingeneraleducationforcitstudents)):

CIT General Education 72
2 semester of calculus 20
33-106 Physics | for Engineering Students 1) 12
1 other introductory engineering course (generally taken during the freshman year) 12

133.106 /107 is the recommended sequence for engineering students,
although 33-111 /112 or 33-131 /132 would also meet the CIT Physics
requirement.
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Specific ECE requirements:

1 Introduction to Electrical and Computer Engineering course (generally taken during the freshman
year)

18-100 Introduction to Electrical and Computer Engineering 12
1 ECE Seminar, taken during the fall of the sophomore year

18-200 Emerging Trends in Electrical and Computer Engineering 1
4 ECE core courses, three with math co-requisites

18-220 Electronic Devices and Analog Circuits 12
33-107 Physics Il for Engineering Students (co-requisite to 18-220) 12
18-290 Signals and Systems 12
18-202 Mathematical Foundations of Electrical Engineering (co-requisite to 12

18-220 and 18-290)

18-240 Structure and Design of Digital Systems 12
21-127 Concepts of Mathematics (co-requisite to 18-240) 9
18-213 Introduction to Computer Systems 12
2 Breadth Courses from 2 of the 5 Breadth areas within ECE 24
1 Depth Course (with a Breadth course as a prerequisite) 12
1 Coverage Course (any additional ECE course or Approved CS course as listed on the ECE web site) 12
1 Capstone Design Course (any 18-5xx course) 12

Other ECE Requirements:

15-112 Fundamentals of Programming 12

15-122 Principles of Imperative Computation 10

2 Math/Science electives 18

36-217 Probability Theory and Random Processes 9
or 36-225 Introduction to Probability Theory (9 units)

Free Electives 57

The math/science requirement can be satisfied with any course from The
Mellon College of Science or The Department of Statistics except for: 100-
level courses in Mathematics or Statistics, and courses designed for non-
science or engineering majors, such as (but not limited to) 09-103, 09-104
,21-257 ,33-124, 36-201, 36-202 , 36-207 or 36-208 . Although shown in
the Fall of the Junior and Senior years, these courses may be taken at any
time. Mathematics courses of particular interest to students in ECE are:

21-228 Discrete Mathematics 9
21-241 Matrices and Linear Transformations 10
21-259 Calculus in Three Dimensions 9
21-260 Differential Equations 9
Free Electives [57 unit