CHRONOLOGY OF ACADEMIC SCHEDULE AND EVENTS

2000-2001 Academic Year

January 9-10
January 10

January 11
January 15
February 15
March 1
March 2
March 2-12
March 13
April 19-20
April 19
April 27
April 27

May 1

May 2
May 18
May 19
May 28
May 30
May 31
June 1-3
July 4
July 19
August 29

Enrollment for Term C

Deadline for Completion of Degree Require-
ment Forms for February 2001 Candidates

First Day of Classes, Term C

First Day of Classes for Graduate Courses
Advising Appointment Day (No Classes)
Last Day of Classes, Term C

Reserved for Snow Makeup

Spring Recess

First Day of Classes, Term D

Project Registration for '01-'02

Project Presentation Day (No Classes)
Last Day of Classes for Semester Courses

Deadline for Completion of Degree Require-
ment Forms for May 2001 Candidates

Last Day of Classes, Term D (follow Thursday
class schedule)

12 noon - Residence Halls Close
Baccalaureate Ceremony
Spring Commencement
Memorial Day Holiday
Enrollment Day, Term E

First Day of Classes, Term E
Alumni Reunion

Independence Day Holiday
Last Day of Classes, Term E

Deadline for Completion of Degree
Requirement Forms for Fall 2001 Candidates

2001-2002 Academic Year

August 15
August 25

August 26

August 27-31
August 29

August 30
August 30 (Th.)
September 3
September 4
September 22
October 15
October 18

Tuition for Terms A and B Due

Residence Halls Open for NEW Students;
New Student Orientation (Freshmen/Transfer)
Begins

Residence Halls and Apartments Open for
Returning Students

Web Enrollment for Fall Semester

Deadline for Completion of Degree Require-
ment Forms for Fall 2001 Graduation

First Day of Classes, Term A

Follow MONDAY Class Schedule

Labor Day Holiday (No Classes)

First Day of Classes for Graduate Courses
Homecoming

President’s IQP Awards Entry Deadline
Last Day of Classes, Term A

October 19-28
October 29

November 21-
November 25

December 5

December 17
December 18
December 19

December 20

December 20-
January 9, 2002

January 2
January 6
January 7-11
January 9

January 10
January 14
February 14
February 28
March 1
March 1-11
March 12
April 16
April 18-19
April 25

April 26
April 30
May 2

May 17
May 18
May 27
May 29
May 30
June 7-9
July 4

July 19
August 28

Fall Recess
First Day of Classes, Term B

Thanksgiving Recess
(Last Day of Class - Graduate Students -
November 19)

(Last Day of Class - Undergraduates -
November 20)

President's IQP Award Competition
Follow Thursday Class Schedule
Follow Friday Class schedule

Last Day of Classes, Term B (Follow Wednes-
day Class Schedule)

12 noon - Residence Halls Close For Term
Break

Winter Recess

Tuition for Terms C and D Due
Residence Halls Open for Term C
Web Enrollment for Spring Semester

Deadline for Completion of Degree Require-
ment Forms for February 2002 Candidates

First Day of Classes, Term C

First Day of Classes for Graduate Courses
Advising Appointment Day (No Classes)
Last Day of Classes, Term C

Reserved for Snow Makeup

Spring Recess

First Day of Classes, Term D

Project Presentation Day (No Classes)
Project Registration for '02-'03

Deadline for Completion of Degree Require-
ment Forms for May 2002 Candidates

Last Day of Classes for Semester Courses
Last Day of Classes, Term D

12 noon - Residence Halls Close
Baccalaureate Ceremony

Spring Commencement

Memorial Day Holiday

Web Enrollment for Term E

First Day of Classes, Term E

Alumni Reunion

Independence Day Holiday (no classes on
July 4-5)
Last Day of Classes, Term E

Deadline for Completion of Degree
Requirement Forms for Fall 2002 Candidates
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THE MISSION OF WPI 3

WPI educates talented men and women in engineering,
science, management, and humanities in preparation for
careers of professional practice, civic contribution, and
leadership, facilitated by active lifelong learning. This edu-
cational process is true to the founders’ directive to create,
to discover, and to convey knowledge at the frontiers of

academic inquiry for the betterment of society. Knowledge
is created and discovered in the scholarly activities of
faculty and students ranging across educational methodol-
ogy, professional practice, and basic research. Knowledge
is conveyed through scholarly publication and instruction.

Adopted by the Board of Trustees, May 22, 1987

WPI'S
COMMITMENT TO PLURALISM

Pluralism, as a social condition, means that several distinct

ethnic, religious, and racial communities live side by side,
have equitable access to resources, are willing to affirm
each other’s dignity, are ready to benefit from each other’s
experiences, and are quick to acknowledge each other’s
contributions to the common welfare. Recognizing the im-
portance of pluralism to creativity, innovation, and excel-
lence, WPI is dedicated to creating an atmosphere that
encourages diversity in all aspects of campus life—from
academics, to residence hall living, to social interactions
among students, faculty, and staff. The Institute recog-
nizes the special obligation of promoting a multicultural
community based on mutual respect and tolerance. This
commitment is part of WPI’s institutional plan for encour-
aging pluralism and increasing diversity, a plan that pro-
claims the importance of having students understand and
appreciate other cultures, and prepares them fully to pur-
sue rewarding careers in an increasingly global economy.

Concepts endorsed by the WPI Faculty on April 21, 1994,




4 THE GOAL OF WPI

WPI was founded in 1865 to create and convey the latest
science and engineering knowledge in ways that would
be most useful to the society from which its students
came. Since that time, the disciplines of human inquiry
have expanded extraordinarily, as have WPI’s constituen-
cies. The WPI curriculum, accordingly, has been reshaped
numerous times, but it has remained true to its original
mission of fusing academic inquiry with social needs, of
blending abstraction with immediacy, of linking new
knowledge to applications.

The goals of the undergraduate program are to lead
students to develop an excellent grasp of fundamental
concepts in their principal areas of study; to lay a founda-
tion for life-long renewal of knowledge; to gain a mature
understanding of themselves; and, most importantly, to
form a deep appreciation of the interrelationships among
basic knowledge, technological advance, and human
need. These principles are today manifest in the WPI Plan,
a unique, project-oriented program which emphasizes
intensive learning experiences and direct application of
knowledge. WPI remains committed to continued educa-
tional improvement and innovation.

The goals of WPI’s programs of graduate instruction
and research are to create and convey knowledge at the
frontiers of academic inquiry. These endeavors are
founded on the principle that vigorously pursued and
rigorously assessed scholarship is the lifeblood of the in-
stitution. High quality graduate instruction conveys the
arts of scholarship to new generations, and it assists work-
ing professionals in maintaining currency in a world
where knowledge becomes obsolete with ever-increasing
rapidity.

A WPI education encompasses continuous striving for
excellence coupled with an examination of the contexts of
learning so that knowledge is won not only for its own
sake but also for the sake of the human community of
which the people of WPI are part.

Endorsed by the WPI Faculty on March 5, 1987, and by the
Board of Trustees on October 16, 1987.




THE TWO TOWERS TRADITION: THE SECOND CENTURY

5

WHPI, the nation’s third oldest private engineering college,
was established in 1865 by the New England industrialists
John Boynton, Ichabod Washburn, and their associates.
Boynton and Washburn endowed the first two buildings
on campus, as academic classrooms and practical shops.
Boynton Hall and the Washburn Shops — renovated to-
day into state-of-the-art facilities — still preserve their dis-
tinctive original towers. These “Two Towers” represent
WPI’s continued commitment to academic excellence
through real-life project experience that synthesizes class-
room learning.

The “Two Towers” tradition of academic achievement
and practical application is reflected in WPI’s motto,
“Lehr und Kunst” or “Theory and Practice.”

WPI has awarded graduate degrees since 1898, adding
new programs regularly in response to the developing
needs of the professional world. WPI is among the top 50
science colleges in the nation in terms of the percentage of
undergraduates who receive doctorates. Presently, WPI
offers the master’s degree in 15 disciplines and the doctor-
ate in 14.

The current student body of over 3,600 men and women
includes about 1,000 full- and part-time graduate stu-
dents. Currently, students attend WPI from almost every
state and over 60 foreign nations.

THE WPI PLAN

In 1970 WPI adopted a revolutionary new undergraduate
program known as the WPI Plan. The Plan replaced the
traditional rigidly-prescribed curriculum — typical of
conventional engineering education — with a flexible,
exciting, and academically challenging program aimed at
helping students to learn how to learn.

The Plan continues the “Two Tower” tradition by syn-
thesizing classroom experience in projects that solve real-
world problems. The WPI project program prepares
graduates for their future professional lives by helping
them learn how to identify, investigate and report on
open-ended problems. Alumni indicate that project expe-
riences also prepare them uniquely well for managing
team efforts, and for communicating both in oral and
written forms according to professional standards.

All WPI students complete three projects. The Major
Qualifying Project (or MQP) challenges students to solve
problems typical of those to be encountered in their pro-
fessional discipline. The Interactive Qualifying Project (or
IQP) presents an issue at the intersection of science, tech-
nology, and culture, and emphasizes the need to learn
about how technology affects societal values and struc-
tures. Also, students complete a Sufficiency project on a
theme emerging from a five-course, self-selected series of
courses in Humanities and Arts, thus insuring that WPI
students develop an understanding of the humanities as
well as of technology. Taken together, the three projects
emphasize that technological professionals must learn not
only to create technology, but also to assess and manage
the social and human consequences of that technology.



6 WPI: A GLOBAL TECHNOLOGICAL UNIVERSITY

Global Program Sites

@ Exchange Programs

Darmstadt, Germany
Monterrey, Mexico
Montreal, Canada
Munich, Germany
Stockholm, Sweden
Zurich, Switzerland

WPI students must prepare to live and work in the WPI thus emphasizes real-world project experience, and
interdependent world of the next century. Professionals provides extensive opportunities for studying the kinds
no longer can study, and live in ignorance of other of global issues that will dominate professional and
countries and cultures, as professional practice and political life in the 2000’s.

commerce increasingly cross over national boundaries.



WPI: A GLOBAL TECHNOLOGICAL UNIVERSITY 7

PrOJect Sites

Bangkok, Thailand
Boston, Mass., USA
Copenhagen, Denmark
Darmstadt, Germany
Greenbelt, Maryland, USA
Kariba, Zimbabwe
Limerick, Ireland

London, England

Madrid, Spain

Melbourne, Australia

San Jose, Costa Rica

San Juan, Puerto Rico, USA :

Silicon Valley, Calif., USA » /
Venice, Italy g
Washington, D.C., USA

Worcester, Mass., USA




8 RESOURCES AVAILABLE TO UNDERGRADUATES

To support classroom and project work, WPl makes every
effort to provide students with hands-on experience with
state-of-the-art research and support facilities. Below are a
few of the facilities available to WPI undergraduates:

COMPUTER RESOURCES

RESOURCES IN ATWATER KENT LABORATORIES

ECE PC LABORATORIES

1st Floor

Thirty-five networked Pentium-class personal computers
are available for courses and open student lab work in the
Electrical and Computer Engineering Department.

RESOURCES IN FULLER LABORATORIES

WPI’s newest academic building, Fuller Laboratories, is
designed to provide dedicated space for faculty, staff and
students working in the information sciences. The WPI
Computing and Communications Center (CCC) is located
in this building, along with the Computer Science Depart-
ment and the Instructional Media Center.

CCC provides a wide range of services and access to
computer resources for the WPI community and manages
an array of powerful UNIX workstations. All WPI stu-
dents, faculty, and staff can obtain a login ID at CCC for
academic course work, research, and self-education. The
same login ID and password provides access to these sys-
tems. The ID will remain in force as long as the person
continues to be registered as a student or to be employed
by WPI. The systems have been configured so that the
user will see the same familiar environment no matter
which CCC workstation is used.

CCC facilities are accessible from a wide variety of loca-
tions on campus, from around the world via the Internet.
CCC operates the campus data network, and the campus
Internet connectivity. Computer systems operated by aca-
demic departments are also on the same CCC communi-
cations infrastructure, so they are accessible just as easily.

PC file servers drive laser printers in the Advanced
Data Preparation (ADP) Lab, CCC and other locations
across campus. Also accessible in the CCC is a color post-
script laser printer, scanning devices and rewriteable CD
drives. The servers provide file service for many software
packages including PC-based desktop publishing, spread
sheets, databases, programming languages, department
courseware, and a scientific typesetting system. Since the
server is network based, it offers consistent service across
the WPI campus network. A menu setup offers simple
selection among the software offered by the file server.

The CCC workstation lab offers 24 X-terminals sup-
ported by UNIX servers, 10 high-end PC’s, and several
Mac PC’s. Also located in Fuller Labs is the ADP (Ad-
vanced Document Preparation) Lab with over 30 PC’s.
CCC supports other open access PC and workstation labs
across the campus. Each of these labs offers the same user
interface, software profile, and network access to personal
files as the CCC lab.

Since the campus network distributes computing ser-
vices across the campus, network-attached PC’s in other
buildings can use the CCC print service to generate high-
quality output for reports and resumés. CCC has distrib-
uted PC-compatible computers for use by faculty and
students. More than 350 of these personal computers are
available for student use in general-access laboratories,
computer classrooms, and specialized laboratories. CCC
supports the residence network services. Students in resi-
dence centers who select this free service can access the
same software and interface available in CCC pc labs
across campus.

CCC operates the administrative system, which pro-
vides data processing services to WPI administrative of-
fices. The WPI student information system, based on a
fourth-generation language database software, provides
ready access to important registration information.

CCC manages a computer help desk to answer users’
guestions on any of the computer platforms and provide
short instruction sessions on supported software. CCC also
provides technical support for endorsed packages. Several
special computer environments are maintained, including
several PC classrooms and a computer training room
where training classes are offered to the WPl community
through out the year.

GENERAL COMPUTER SCIENCE

DEPARTMENT FACILITIES

Fuller 2nd Floor

The department is housed in the new specially designed
Fuller Laboratories building, providing substantial office
and laboratory space. A wide variety of computing equip-
ment is available for course work, project work, and re-
search in computer science.

The department has multiple DEC Alpha, Sun
UltraSPARC, SGI, and Intel machines running DEC Unix,
Solaris, IRIX, and Linux for interactive use. These may be
accessed via roughly 70 PC’s and 50 X terminals through-
out the department, as well as from any of CCC’s publicly
available computers.

The department maintains an extensive array of soft-
ware packages, including the X Window System, OSF/
Motif, OpenLook, and simulation packages. Languages
supported include C, C++, FORTRAN, Lisp, Pascal, Pro-
long, and Java.

Every classroom, laboratory and office in Fuller Labs is
connected to the campus-wide high speed communica-
tions network. The network provides access to other com-
puting resources, including the Computing and
Communications Center, and the Internet.

COMPUTER SCIENCE TEACHING LABORATORIES
Fuller Basement

The department maintains more than forty workstations
in several laboratories for undergraduate education.
When classes are not using the labs, they are available for
general computing. User files are served from the school’s
Computing and Communications Center so students may
work on any of several hundred workstations, terminals
and PCs in various labs on campus. When classes are in
session, access to workstations is available twenty four
hours a day.
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INTRODUCTION TO PROGRAMMING
LABORATORY AND MODERN

PROGRAMMING LAB

Fuller Basement

Students in beginning programming courses will be able
to use the workstations in these labs for their course as-
signments. These two labs contain 46 X-terminals, served
from the Computing and Communications Center. Dur-
ing the academic year, the terminals in these labs are
available 24 hours a day.

WEBWARE, INTERFACES, AND NETWORKING
EXPERIMENTATION LABORATORY (WINE LAB)
Fuller Sub-Basement

This lab supports several advanced undergraduate com-
puter science courses. The lab is equipped with 15
Pentium Il PC’s and a file server. The PC’s include special-
ized hardware and software to support the coursework.

RESOURCES IN HIGGINS LABORATORIES

KECK DESIGN CENTER

[Mechanical Engineering]

The Computer Classroom

2nd Floor

The Keck Design Center contains computer workstations
with state-of-the-art computer-aided design software for
mechanical devices and is primarily used to support en-
try-level CAD courses. The software also allows the mod-
eled geometry to be transported to other analysis
packages available in the Center.

Laboratory lectures are held in this room which allows
the instructor to lecture and the students have hands-on
availability of the material being presented.

The Computer Simulation Laboratory

2nd Floor

This is a general-purpose microcomputer laboratory sup-
porting modern dynamic and geometric simulation tech-
niques. Software is available to support simulation
activities across the curriculum. The workstations are con-
nected through the computational network or directly
linked to other design process components. This lab’s pri-
mary purpose is to support the undergraduate design
course sequence and other courses with integrated design
concepts. This laboratory like many of the college facilities
is also open to graduate students.

The Design Studio

2nd Floor

The Design Studio provides an environment linked by
computational equipment and networks to outside manu-
facturing facilities. Video link equipment, and high-end
Sun Workstations with software support for video-pic-
ture-within-the-monitor teleconferencing, provide two-
way communication of audio, video, and data between
the Design Studio and to off-campus sites.

In the computationally equipped studio, students have
clustered seating about multiple workstations. Design
work can be done on the workstations and discussed or
analyzed with off-campus sponsors or collaborators in
real time as changes are made. Part files can be ported to
rapid prototyping machines or lithography units within
the Design Studio and beyond. Video cameras at the
prototyping stations show the real-time fabrication within
awindow on the workstations.

MECHANICAL ENGINEERING GRADUATE
STUDENT COMPUTER LABORATORY

[Mechanical Engineering] Higgins Laboratory: 2nd Floor

To provide the ME graduate students with the latest re-
search and course capabilities, this lab is equipped with
workstations, and PC’s. All machines are networked to
the WPI College Computing Center and the department
local servers.

RESOURCES IN THE WASHBURN LABORATORIES

THE WASHBURN DESIGN STUDIO

1st Floor

The Washburn Design Studio provides the students with
a prototype production facility and design studio linked
by computational equipment and networks. Video link
equipment and Sun Workstations with software support
for video-picture-within-the-monitor teleconferencing,
provide two-way communication of audio, video, and
data between the Washburn Design Studios and to off-
campus sites.

MANAGEMENT MICROCOMPUTER
LABORATORY

2nd Floor

The Management Microcomputing Lab contains fifteen
personal computers that are networked to the University
backbone. Spreadsheet, word processing, and database
management packages are accessible from the lab, as well
as software for simulation, quality control, and manage-
ment science analyses. Students use the lab for course
work and projects. Because many students have access to
other PCs where they live and elsewhere on campus, this
lab is open only during normal business hours for the De-
partment of Management.

MANUFACTURING ENGINEERING RESEARCH
CENTER

[Manufacturing Engineering Program] Washburn

This consists of four laboratories: Computer-Aided
Manufacturing Lab, Machining Dynamic Lab, Surface
Metrology Lab, and the Robotics Lab. These include a
wide variety of instrumentation, measurement and com-
putational and facilities for the control and monitoring,
modeling and design of manufacturing tools, products
and processes. The center also has access to external ma-
chine shop facilities.

These labs combine a large machinery bay area with an
attached air-conditioned computer laboratory with view-
ing access into the machinery area. Equipment in the Ro-
botics Lab includes a number of industrial robots, a
Coordinate Measurement Machine (CMM), a machining
area with CNC machine tools, and specialized automation
equipment interfaced to PLC’s. The Surface Metrology
Laboratory has scanning laser microscopes, conventional
profiles, specialized software for analyzing measured sur-
face fixtures, including fractal analysis, and for status trial
analyses. The CAM Lab includes several Unix-based engi-
neering graphics workstations used for CAD, solid model-
ing, kinematics analysis, FEA, CIM and expert system
development, and a number of computers set up for data
acquisition and real-time control. Cooperative research is
frequently done with faculty in many areas.
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PROJECT AND EDUCATIONAL
FACILITIES

ALUMINUM CASTING RESEARCH LABORATORY
(ACRL)

(See full description under Research Centers and
Institutes on page 11.)

POWDER METALLURGY RESEARCH CENTER
(PMRC)

(See full description under Research Centers and
Institutes on page 11.)

SEMISOLID MATERIALS PROCESSING
LABORATORY (SSMP)

(See full description under Research Centers and
Institutes on page 11.)

CENTER FOR HEAT TREATING EXCELLENCE
(CHTE)

(See full description under Research Centers and
Institutes on page 11.)

COMPUTER SCIENCE PROJECT LABORATORIES
Fuller

Because project work is a significant part of a WPI educa-
tion, the Computer Science Department has several labo-
ratories devoted to undergraduate and graduate project
work. These laboratories have a wide variety of computer
equipment available for student use.

DISCOVERY CLASSROOM

[Mechanical Engineering] Higgins: 2nd Floor

This state-of-the-art facility provides a non-traditional,
discovery-based learning environment that supports
learning modules which unify the analytical, computa-
tional, and experimental engineering approaches. The
classroom seats 90 and features experimental facilities
that allow students to examine the details of physical phe-
nomena during interactive class exercises. A large-screen
display and notebook computers at student desks provide
complete telecommunication and video link capabilities.
A multi-purpose laboratory adjacent to the classroom per-
mits small-group exercises and design work.

ENGINEERING EXPERIMENTATION
LABORATORY

[Mechanical Engineering] Higgins: 2nd Floor

The Experimental Laboratory provides the support for
undergraduate courses designed to develop analytical
and experimental skills in modern engineering methods
based on current electronic instrumentation and com-
puter-based data acquisition systems. Engineering analy-
sis and design, and the principles of instrumentation are
emphasized. The laboratory affords the student an oppor-
tunity to use modern devices in actual experiments in
areas such as heat transfer, flow measurement and visual-
ization, force/torque/strain measurements, motion and
vibration measurements, and laser applications.

MECHANICAL ENGINEERING LARGE PROJECT
LABORATORY

[Mechanical Engineering] Higgins: Basement

The Project Lab is a dedicated multipurpose laboratory for
Major Qualifying Projects, which need construction and
storage space. This lab includes a fully staffed machine
shop to assist the students in the design, layout and fabrica-
tion of components needed for students’ experiments.

RESEARCH CENTERS AND
INSTITUTES

A number of faculty members have formed multi-disciplin-
ary research centers and institutes at WPI. These active re-
search centers and programs provide excellent and unique
interdisciplinary research opportunities. All of these centers
and groups conduct outstanding state-of-the-art research
sponsored by governmental and industrial agencies.

The centers listed and described below offer opportuni-
ties to undergraduates to work with ongoing research ac-
tivities through MQPs, industrial internships, coop
opportunities, summer employment and international
project activities.

CENTER FOR HOLOGRAPHIC STUDIES
AND LASER TECHNOLOGY (CHLST)
Washburn
The CHSLT was founded in 1978 and consists of ten labo-
ratories furnished with state-of-the-art facilities which are
used for research and educational activities. These activities
range from fundamental studies of laser light interaction
with materials to sophisticated applications in metrology.
The CHSLT research is in areas relating to microelectron-
ics, radar technology, microtechnology, micromechanics,
submarine technology, jet engine technology, avionics, bio-
medicine, modem powder materials, ceramics, composites,
energy systems, micro-scale material science and engineer-
ing, interconnection technology, and computational mod-
eling. The strength of the CHSLT lies in a comprehensive
utilization of laser technology, optics, computational meth-
ods, mechanical engineering, materials science and engi-
neering, and computer data acquisition and processing.
Building on these strengths, greatly diversified projects in a
number of areas of current interest are being conducted
using the Center’s own technique and innovative methods.
The CHSLT develops and maintains cooperative and
exchange programs with leading teaching and research
institutions in the United States and abroad.

METAL PROCESSING INSTITUTE (MPI)

[Mechanical Engineering] Washburn 326

The Metal Processing Institute (MPI) is an industry-uni-
versity alliance. Its mission is to design and carry out re-
search projects identified in collaboration with MPI’s
industrial partners in the field of near and net shape
manufacturing. MPI creates knowledge that will help en-
hance the productivity and competitiveness of the metal
processing industry, and develops the industry’s human
resource base through the education of WPI students and
the dissemination of new knowledge. More than 130 pri-
vate manufacturers participate in the institute and their
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support helps fund fundamental and applied research
that addresses technological barriers facing the industry.
The MPI researchers also develop and demonstrate best
practices and state-of-the-art processing techniques.

MPI offers educational opportunities and corporate re-
sources to both undergraduate and graduate students.
Specifically,
= Co-op opportunities.
= International exchanges and internships with several
leading universities around the globe-Europe and Asia.
= MQP opportunities with the industrial sector wherein
the students spend the summer months prior to their
senior year in industry.
= Graduate internship programs leading to a Masters or
Doctoral degree where the research work is carried out at
the industrial site.

For further details visit the MPI office on the third floor
of Washburn, Room 326 or the MPI website:
www.wpi.edu/+mpi.

MPI’s research programs are carried out by three dis-
tinct research consortia. These are described below:
= Aluminum Casting Research Laboratories (ACRL)
= Center for Heat Treating Excellence (CHTE)
= Powder Metallurgy Research Center (PMRC)

ALUMINUM CASTING RESEARCH LABORATORY
(ACRL)

[Mechanical Engineering] Washburn 009

The laboratory provides experimental facilities for course
laboratories and for undergraduate and graduate projects.
The laboratory is equipped with extensive melting and
casting facilities, computerized data acquisition systems
for solidification studies, thermal analysis units, liquid
metal filtration apparatus, rheocasting machines and a
variety of heat treating furnaces. The laboratory has
strong collaborations with industry and students work
directly with professional engineers from sponsoring
companies. Fifty-five corporate members participate in
and support the casting research programs. Students
scholarships offered by the Foundry Education Founda-
tion (FEF) are available through the laboratory. The ACRL
conducts workshops, seminars, and technical sympo-
siums for national and local industries. The laboratory is
available throughout the year for project activity and the-
sis work as well as coop and summer employment.
Project opportunities at international sites are also avail-
able through ACRL/MPI.

CENTER FOR HEAT TREATING EXCELLENCE
(CHTE)
[Mechanical Engineering] Washburn 3rd Floor
The Center is an alliance between the industrial sector and
researchers to collaboratively address short-term and long-
term needs of the heat treating industry. Itis the Center’s
intent to enhance the position of the heat treating industry
by applying research to solve industrial problems and to
advance heat treatment technology. The Center’s objective
is to advance the Frontiers of thermal processing through
fundamental research and development.
Specifically, the Center will pursue research to develop
innovative processes to:
= Control microstructure and properties of metallic
components

= Reduce energy consumption
= Reduce process time
= Reduce production costs
= Achieve zero distortion
= Increase furnace efficiency
= Achieve zero emissions

Over fifty corporate members participate and support
the CHTE research programs. MPI project opportunities,
industrial internship, coop opportunities and summer
employment are available through CHTE/MPI.

POWDER METALLURGY RESEARCH CENTER
(PMRC)

[Mechanical Engineering] Washburn 3rd Floor

The Center addresses the scientific, engineering, and
managerial problems of the powder metallurgy industry.

By integrating facilities from different disciplines, the
center has developed research programs in engineering
and management, addressing new technologies as well as
methodologies for their implementation, i.e., valve cre-
ation and management issues in a small fragmented in-
dustry. The objectives of the PMRC are as follows:
= Establish an educational and research center for the
Powder Metallurgy Industry, and to provide a vehicle
for manufacturing excellence and competitiveness of the
industry.
= Establish long term relationships between the academic
community and members of management, manufactur-
ing, and research in the P/M industry.
= Develop course and project experiences for graduate
and undergraduate students that will foster an under-
standing of the industry.

Eighteen corporate members participate and support
the PMRC research programs. MQP project opportunities,
industrial internships, coop opportunities and summer
employment are available through PMRC/MPI.

SEMISOLID MATERIALS PROCESSING
LABORATORY

[Mechanical Engineering] Washburn 001

The Semisolid Materials Processing Laboratory brings to-
gether, in a multidisciplinary and participatory fashion,
the academic and industrial communities interested in
semisolid technologies. The goal of the laboratory is to
produce a concentrated effort directed toward achieving a
better understanding of fundamental issues concerning
semisolids, such as their constitutive behavior and their
performance during processing.

The laboratory facilities include metalcasting facilities,
workstations for modeling work, complete metallurgical
analysis and characterization facilities. The laboratory has
joint research programs with the solidification laboratory
at MIT and Oak Ridge National Laboratory. The labora-
tory has also exchange programs with the University of
Aachen in Germany, the Institute for Problems in Me-
chanics of the Russian Academy of Sciences, the National
Technical University of Norway where students can per-
form projects.

The research agenda focuses on flow behavior as a func-
tion of process parameters such as temperature, solid frac-
tion, microstructure and process history; and simulation
of shape-making operations and correlation with
experiments.
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RESEARCH LABORATORIES
AND FACILITIES

These labs are MQP and research activity opportunites.

ADVANCED MATERIALS PROCESSING
LABORATORY

[Mechanical Engineering] Washburn

The laboratory provides processing equipment, including
a hot press, a high temperature sintering furnace (2200°C),
several furnaces, and a swager.

AEROSPACE LABORATORY

[Mechanical Engineering] Higgins: Basement

These experimental facilities provide support for courses,
major qualifying projects, faculty and graduate student
research. The facilities and instrumentation include a
closed-return, high quality 2'x2’ wind tunnel, a subsonic
open-return wind tunnel with a 18x24” test section, a
supersonic flow facility, laser Doppler velocimeter, hot-
wire anemometry system, laser diagnostics, intensified
camera system, computer data acquisition systems, and
an ultrasonic measurement system.

ANALOG/MIXED SIGNAL MICROELECTRONICS
LABORATORY

Atwater Kent

The Analog/Mixed Signal Microelectronics Research
Laboratory comprises instrumentation, workstations, and
software for the complete integrated circuit design pro-
cess. Full CAD software tools are available for schematic
capture, simulation, layout, parasitic extraction, and
layout-vs.-schematic verification. Fabrication facilities are
available through MOSIS and the industry partners. The
equipment required to test the fabricated circuits (thereby
verifying the design principles and completing the design
process) has been purchased with a grant awarded by the
National Science Foundation under the CISE Research In-
strumentation Grant program. The lab is a tremendous
enabling resource for test and evaluation to “complete the
loop” for the design process. Since the instrumentation
capability extends to 2.5GHz speeds, this lab will be a
valuable resource for many years to come.

BIOMECHANICAL ENGINEERING
LABORATORIES

[Mechanical Engineering] Higgins: 1st Floor

This complex provides experimental and computational
facilities for the laboratory component of courses, major
qualifying projects, and graduate research. The Biome-
chanical Engineering Laboratory complex includes the
following:

The Biomechanics/Biofluids Laboratory: provides ex-
perimental facilities in the areas of biomechanics and
biofluids. The laboratory has equipment for measuring
force, deformation and kinematic variables as well as
fluid flow, pressure and velocity. The laboratory contains
PC-based computational and data acquisition facilities.

The Biomaterials Laboratory: is equipped for the evalua-
tion of biological tissues, biomedical materials and surgi-
cal constructs with a focus on orthopedic and dental
applications. The laboratory contains a computer con-
trolled biaxial testing machine for use in these studies.

The Rehabilitation Engineering Laboratory: provides
experimental facilities for the design, development and
testing of electro-mechanical assistive devices. The
Assistive Technology Resource Center is a part of the
laboratory.

BIOPROCESS LABORATORY

Salisbury

The Department of Biology and Biotechnology has a 1600
square foot laboratory for courses, projects and research in
bioprocess engineering, which is the application of biotech-
nology and engineering principles to produce valuable
products. This lab houses state-of-the-art equipment for
fermentation, centrifugation, tangential flow filtration, rhe-
ometry, spectrophotometry, and high performance liquid
chromatography. The lab is used for courses in
Recombinant DNA, Fermentation, Separation of Biological
Molecules, Downstream Processing, and a course in
Scale-Up that enables students to gain experience in
bioprocessing at the 50 liter scale. This combination of
facilities and courses gives WPI students experience
unmatched by any other university in the country.

BIOSENSORS/BIOINSTRUMENTATION
LABORATORY

Salisbury Laboratories: 3rd Floor

The Biosensors/Bioinstrumentation Laboratory supports a
wide range of activities related to the development and
testing of various invasive and noninvasive biosensors and
associated bioinstrumentation. The laboratory is available
for MQP project activities and graduate level research.

The facility consists of basic optical, electro-optical, and
electronic measurement equipment including several mi-
crocomputer-based PC data acquisition systems for ad-
vanced signal processing. The facility is also equipped
with clinical instrumentation for measuring blood
parameters.

Other equipment is available to support a broad range of
in vitro and in vivo experimentation.

CERAMIC AND POWDER METALLURGY
PROCESSING LABORATORY

[Mechanical Engineering] Washburn

This facility serves the Materials Science and Engineering
Program, the Manufacturing Engineering Program, and
other departments. The laboratory contains a variety of
powder processing and characterization equipment, as
well as equipment for green body consolidation and sin-
tering. A specially equipped room houses the electric dis-
charge-machining laboratory.
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COMPUTATIONAL GAS AND PLASMA
DYNAMICS LABORATORY (CGPL)

[Mechanical Engineering] Higgins: 3rd Floor

The mission of CGPL is to develop and apply advanced
computational methodologies in the modeling of complex
gas and plasma flows. Research studies in CGPL are fo-
cused on aerospace systems and technologies that in-
clude: electric propulsion, spacecraft-induced
environment interactions, small thruster internal and
plume flows, rarefied gas dynamics, magnetogasdynam-
ics, and crystal growth in microgravity. Strong emphasis
is placed in CGPL’s participation in space programs and
missions. CGPL is equipped with several UNIX and NT
workstations, data storage devices and printers.

COMPUTER ARCHITECTURE LABORATORY
Atwater Kent

This laboratory in the ECE Department contains facilities
for the research and development of both single processor
and multiprocessor systems.

The laboratory is equipped with logic analyzers, in-cir-
cuit emulators, numerous software tools, and other equip-
ment to support computer systems projects. Software
development tools for several different families of PLD’s
are also supported.

DATA/KNOWLEDGE BASE

RESEARCH LABORATORY

Fuller

The Data/Knowledge Base Research Laboratory supports
research in very large data and knowledge base systems.
Current research covers four topics; 1) scientific database
management systems; 2) distributed file structures; 3) vi-
sual database languages, and 4) implementation tech-
niques for recursive query processing in very large
deductive databases. The laboratory is equipped with a
number of Pentium and P2-based PCs.

DISTRIBUTED PROCESSING LABORATORY
Fuller

The Distributed Systems Laboratory supports research
and project work in distributed processing and distrib-
uted systems. The laboratory contains three HP Vectra
80486 machines, and a number of Windows NT PC’s for
project use.

ECE MACHINE VISION LABORATORY

Atwater Kent

A wide range of image processing and pattern recognition
problems, ranging from robot vision to detection of irregu-
lar heartbeats, is studied in the Electrical and Computer
Engineering Department’s Machine Vision Laboratory.
Equipment includes PC’s, DEC Alpha and Silicon Graphics
Workstations, and image capture and display equipment.

ELECTROMAGNETIC MATERIAL PROCESSING
LABORATORY

The purpose of this laboratory is the exploration of static,
low and high frequency electromagnetic fields for the in-
clusion detection and processing of structural materials in
liquid and solid form. Emphasis is placed on the develop-
ment of on-line and off-line sensors for process control
and nondestructive evaluation. In addition, the laboratory
carries out analytical and numerical field simulations to
investigate field/defect interaction.

Current research involves electromagnetic separation
and detection of micron-size inclusions in molten alumi-
num, on-line density monitoring and crack detection of
green-state powder metallurgy compacts, computational
simulations of electro-mechanical devices and magneto-
hydrodynamic flow problems, and the construction of
electromagnetic magnet systems for high-field magnetic
resonance field imaging.

The laboratory is equipped with modern equipment
such as workstations, PCs, network analyzers, hysteresis
graph system, magnetic flux meters, as well as optical and
infrared measurement equipment.

FIRE SCIENCE LABORATORY

[Fire Protection Engineering] Higgins: Basement

The Fire Science Laboratory supports small-scale experi-
mentation in fire dynamics, combustion/explosion phe-
nomena, detection, and fire and explosion suppression.
A standard flame spread apparatus, burners, cone calo-
rimeter, room calorimeter and a data acquisition system
are available along with functional sprinkler and alarm
systems.

Serving as both a teaching and research facility, the lab
accommodates undergraduate projects as well as gradu-
ate students in fire protection engineering, mechanical
engineering, and related disciplines.

FLUID DYNAMICS LABORATORY

[Mechanical Engineering] Higgins: 3rd Floor

This laboratory provides experimental facilities and in-
strumentation for experimental activities in the area of
fluid dynamics. A small, open-return subsonic wind tun-
nel is available for use, and small experiments may be set
up as required. Separate areas are provided for model
preparation and small-scale experiments on space experi-
ment packages.

HEAT TRANSFER LABORATORY

[Mechanical Engineering] Higgins: 3rd Floor

This versatile laboratory provides adaptive workstations
and experimental facilities for courses and projects in the
general areas of heat transfer and combustion. It also in-
cludes equipment and computational and experimental
set-ups for graduate work in these areas.

HYDRODYNAMICS LABORATORY

[Mechanical Engineering] Higgins: Basement

This laboratory provides experimental facilities and in-
strumentation for measurement of liquid flow phenom-
ena. A closed-circuit free surface water tunnel with a 2 ft.
by 2 ft. test section and a vertical water tank are available
for MQP’s and research. These facilities are primarily for
flow visualization are supported by data acquisition sys-
tems and various flow measurement devices.
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LASER LABORATORIES

[Mechanical Engineering] Higgins: 1st Floor

The Laser Laboratories are equipped with several systems
utilizing He-Ne, Ar-ion, and Nd:YAG lasers. They are sup-
ported by a self-contained network of computers including
printing and plotting facilities, as well as supporting instru-
mentation systems. The lasers, computers and supporting
instrumentation are used in studies of fundamental phe-
nomena governing high energy-density interactions in thin
film imaging, with powder metal materials, plastics,
ceramics, and composites, micromachining, underwater
propagation, holography, displacement and strain mea-
surement, vibrations, fracture mechanics, mathematical
modeling, numerical computations, and applications to
other problems of modern science, engineering and tech-
nology. This laboratory is available to students for course
work, project work, and graduate research.

MANUFACTURING LABORATORY

[Mechanical Engineering] Washburn: 1st Floor

A wide range of manufacturing processes including plas-
tics and composites manufacturing, casting and welding
of alloys, cold pressing, sintering of ceramics and CNC
milling are available to support the academic programs in
Manufacturing Engineering and Mechanical Engineering.
Students can also draw on many other resources available
including a wide variety of robots, a coordinate measur-
ing machine, and CAD/CAM systems.

MATHEMATICS LABORATORIES

To complement WPI’s math classes, the department has
two computer laboratories: The Statistics Multimedia
Classroom, an interactive classroom with 100Mhz PC’s;
The Math Lab with X-terminals. The labs are also sup-
ported by a full time Computer Operations Manager and
Instructors’ Associates who assist students with their
mathematical computer needs.

MECHANICAL TESTING LABORATORIES
[Mechanical Engineering] Washburn: 1st Floor
Experimental mechanical testing facilities are available for
teaching and research related to mechanical properties and
deformation of metals, ceramics, and composite materials.
Equipment available includes:
= A computerized Servo-Hydraulic Tension-Compres-
sion System with supporting grips, environmental
chambers, and furnaces.
= An Instron Computerized Tensile Tester for high ac-
curacy, low load testing of ceramic materials.
= Two 55 kip computer-controlled Servo-Hydraulic
Tension-Compression Systems with supportive grips,
environmental chambers, and furnaces.
= Two high temperature and three room temperature
stress-rupture systems.

NUCLEAR MAGNETIC RESONANCE

(NMR) IMAGING FACILITY

A Nuclear Magnetic Resonance (NMR) Imaging facility is
located at the Central Massachusetts Magnetic Imaging
Center (CMMIC) and is part of a joint research program
between the Biomedical Engineering Department and the
Department of Radiology at UMass Memorial Health
Care. This facility houses a General Electric (GE) 2.0 Tesla

(T) imaging spectrometer as well as a chemistry/electron-
ics laboratory for sample preparation and radio frequency
coil research. In addition to the 2.0 T instrument, two GE
1.5 T clinical imaging instruments are also available at
CMMIC for suitable research projects.

OPTICAL AND ELECTRON MICROSCOPY
LABORATORIES

[Mechanical Engineering] Washburn: 2nd Floor

Two scanning electron microscopes (SEM), an analytical
scanning transmission (AEM) electron microscope, opti-
cal reflection and transmission microscopes, and support-
ing sample preparation and photographic equipment are
the major facilities available for microstructural analysis.
SEM'’s are available equipped with an Energy Dispersive
X-ray (EDX) Analyzer, or equipped with stage-automated
digital image analysis, a light element Quantum X-ray
detector with a Kevex Delta system and a wavelength dis-
persive X-ray analyzer. The AEM is equipped with Kevex
EDX system. These facilities are used primarily for micro-
structural analysis and determination of crystal structures
of fine phases present in metals and ceramics.

TOPOGRAPHIC RESEARCH AND ANALYSIS
LABORATORY (TRAL)

[Mechanical Engineering] Washburn 2nd Floor

TRAL is dedicated to supporting product and process de-
sign by advancing the understanding of surface topogra-
phies (i.e.; roughness) and the processes which make
them. Topographic characterization methods are devel-
oped for the reduction of large topographic data sets, such
as those acquired by atomic probe microscopy, confocal
microscopy, scanning interferometric microscopes, and
conventional profilers. TRAL has: a scanning laser
profiler, a scatterometer (ARS), and a portable Hommel
profiler. In addition TRAL has access to AFMs and other
equipment through collaborations in the US and Europe.
TRAL also has the use of sophisticated analysis software
which employs fractal geometry principles.

ULTRASOUND RESEARCH LABORATORY

Atwater Kent

The Ultrasound Research Laboratory in the Department
of Electrical and Computer Engineering is an 800 sq. ft.
facility set up for ultrasound experiments, numerical
work, and development of electronic circuits. The lab con-
tains measurement tanks, including a scanning tank with
stepper motor controlled positioning system for the ultra-
sound measurements. Instrumentation is available for
experimental ultrasound research, including pulser-re-
ceivers, a LeCroy 9400 Digitizer, a LeCroy 9100 Arbitrary
Function Generator, a 350 MHz Tektronix oscilloscope, a
HP 3585A Spectrum Analyzer, frequency synthesizers,
and plotters. The Ultrasound Laboratory presently has a
DEC Alpha workstation, three Pentium PCs as well as 486
based computers. The laboratory has two Hewlett-
Packard ultrasound scanners. The ImagePoint digital ul-
trasound system is interfaced with a HP 16554 Logic
Analyzer for digital data acquisition of ultrasound data
from array transducers.
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VHDL/VLSI DESIGN LABORATORY
Atwater Kent
The VHDL/VLSI Design Facilities in the Electrical and
Computer Engineering Department are used for both un-
dergraduate and graduate teaching, projects and research
on the BS, MS, and Ph.D. levels.

The VHDL/VLSI Design Laboratory includes a variety
of PC and Unix workstations.

A large number of design and simulation tools are
available. The integrated circuits are being fabricated
through MOSIS.

VIBRATIONS/CONTROL/DYNAMICS
LABORATORY

[Mechanical Engineering] Higgins: Basement

The Vibrations Laboratory supports educational, project,
and research activities in the areas of vibrations and con-
trols. The equipment housed in this lab includes signal
analyzers, a 100-Ib. shaker table, and computational hard-
ware and software for various vibrations and controls
applications.

VISUALIZATION AND IMAGE SCIENCE
LABORATORY

Fuller

The VIS Laboratory is used for research in visualization,
graphics, image processing, and computer vision. Current
projects include large-scale multivariate data visualization,
volume visualization, multiple object recognition, and
model-based vision. The Lab contains an SGI Origin
server, a Pentium 2 server, several SGI workstations (an
Octane, 2 0O2’s, an Indy, and an Indigo 2), and a Pentium
2PC.

X-RAY DIFFRACTION LABORATORY

[Mechanical Engineering] Washburn: 2nd Floor

Two fully-automated and computerized x-ray diffrac-
tometers are available for teaching and research. In addi-
tion, a variety of software has been developed to utilize
these instruments effectively. Currently, background
modeling, peak searching, and curve fitting with
deconvolution, are in use for quantitative phase analysis
and residual stress analysis. Search of the JCPDS Powder
Diffraction File is available. A variety of x-ray cameras
and goniometers are available along with the choice of x-
ray tubes targets to provide a wide x-ray diffraction capa-
bility. Additional support software is shared with the
Electron Microscopy Facility to generate diffraction pat-
terns for any crystal system in any desired orientation.

MUSIC AND THEATER FACILITIES

COMPUTER MUSIC LABORATORIES

Alden Memorial: Lower Level

These laboratories support creative and research activity
in a variety of music- and sound-related applications in-
cluding real-time virtual orchestra design and production
techniques. Using a Macintosh platform, the lab contains
hardware and software for multi-track digital recording
and editing, signal processing, algorithmic composition,
sound synthesis, MIDI sequencing, music notation, and
music programming.

GREAT HALL OF ALDEN

Alden Memorial: 1st Floor

The Great Hall is used for major productions in Theatre
and Music. Itis the venue for the Masque Theatre perfor-
mances. The Hall is sometimes used, in addition, for fes-
tive and gala campus functions.

GREEN ROOM

Alden Memorial: 1st Floor

Alden Hall houses many of the theatre activities at WPI,
both academic and extra-curricular. The Green Room
serves as the laboratory for Department of Humanities
and Arts, Division of Drama Theatre Performance
projects and Sufficiencies. The Masque office on the sec-
ond floor centralizes activities of the student drama club,
one of WPI’s largest organizations. The sub-basement
contains the scene shop and props-storage area and also
holds a major work room for Lens and Lights. Students
interested in theatre performance and Lens and Lights
activities have many resources in Alden Hall.

SPAULDING RECITAL HALL AND OTHER ROOMS
FOR REHEARSAL AND PERFORMANCE

Alden Memorial: Lower Level

Alden Center for the Performing Arts houses the
Spaulding Recital Hall, Perreault Chamber Rehearsal
Room, the Janet Earle Choral Rehearsal Room, three prac-
tice rooms, and the Knight Lecture Room. Available for
practice are Steinway grand pianos and the Three Manual
Aeolian-Skinner pipe organ in the main Concert Hall.
There are three concert grand pianos for recitals, en-
semble work and concerts. WPI has some instruments
that can be made available to students upon request; oth-
ers can be rented.

OTHER MUSIC FACILITIES

Music facilities also include The Janet Earle Room, The
Perreault Chamber Rehearsal Room, the music classroom,
practice rooms, computer music labs and storage
facilities.
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GEORGE C. GORDON LIBRARY

INSTRUCTIONAL MEDIA CENTER

The George C. Gordon Library invites all WPI students to
take advantage of the services and resources that the li-
brary offers. The library is open over one hundred hours
each week during the academic year and offers a comfort-
able atmosphere for study or relaxation.

The library’s home page on the World Wide Web
(http://www.wpi.edu/+library) is the focal point for li-
brary resources and services. The library catalog; elec-
tronic full-text journals; bibliographic databases and
indexes; catalogs of remote libraries; and many other ref-
erence resources are available to students.

The library collection supports the curriculum and re-
search needs of the WPI community. Currently the library
holds over 250,000 volumes and subscribes to over 1,750
print and electronic periodicals. The library collection also
includes undergraduate project reports, graduate theses
and dissertations, the WPI archives, and the special collec-
tions, most notably the Robert Fellman Dickens Collec-
tion. Library materials come in a variety of formats—print,
audio, video, and digital. In addition to the many aca-
demic resources, the library also maintains a collection of
popular books for leisure reading.

WPI students have access to the collections of other li-
braries in the Worcester area, and they can borrow books
directly from the libraries at Anna Maria College,
Assumption College, Becker College, Clark University,
College of the Holy Cross, University of Massachusetts
Medical Center, and Worcester State College. Students
also can request materials not held in Gordon Library
from other libraries through the interlibrary loan office
and document delivery service.

Students will find that the Gordon Library staff is both
knowledgeable in the use of library resources and ready
to assist them with their information needs. The Reference
Department helps students with research problems and
questions; offers library instruction and orientation ses-
sions; and provides computerized literature searching.
Members of the staff will be happy to provide students
with additional information about library services and
resources.

The main office of the Instructional Media Center (IMC) is
located in the southwest corner on the 1st floor of Fuller
Laboratories. The IMC provides a wide range of educa-
tional media support services for students, faculty and
staff, and acts as the central distribution point for most of
the audio/visual equipment on campus. Audio/Vvisual
equipment can be reserved and signed out for a short pe-
riod of time to support educational needs. Equipment
loans are for valid WPI projects and classes only, and are
not for personal use. The IMC’s inventory of loan-out
equipment includes: laptop PC’s, video/data projection
systems, 35mm carousel projectors, overhead projectors,
16mm film projectors, audio recorders, microphones,
small and large screens, portable video recorders, televi-
sion sets, VCRs, TV/VCR combination units, film and
digital cameras, tripods, and other miscellaneous items
such as extension cords, batteries, cables, headphones, etc.

Through the generosity of the Class of 1956, an exten-
sive graphic arts/multimedia production facility is also
available in the multimedia resource lab located in Fuller
Laboratories, Room B24. The staff in the multimedia re-
source lab designs and produces a multitude of presenta-
tion materials such as overhead transparencies, 35mm
slides and multimedia applications that incorporate
sound, digital images and animation. Students, faculty
and staff have the option of designing their own material
with or without the assistance of IMC staff.

A state-of-the-art instructional television classroom/stu-
dio combination and two adjacent control rooms are used
for the production and playback of videotapes and for the
delivery of WPI’s distance learning program—the Ad-
vanced Distance Learning Network. Persons wishing to
make a videotape in support of any educational activity
can obtain professional assistance from the IMC (advanced
notice is required). Videotape production costs are usually
covered by the IMC. On-location productions using por-
table equipment can also be arranged, but require addi-
tional preparation and planning.

The headend of the WPI cable TV network (WPIC TV)
is also located in the IMC. Announcements pertaining to
campus events can be shown on the WPIC-TV Video Bul-
letin Board (submission forms can be obtained from any
member of the IMC staff). In addition, the IMC operates
and maintains WPI’s satellite receiver, capable of receiv-
ing both Ku and C-band transmissions, and WPI’s inter-
active videoconferencing equipment.
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STUDENT DEVELOPMENT AND
COUNSELING CENTER

MAJOR SELECTION PROGRAM, A SERVICE
OF THE CAREER DEVELOPMENT CENTER

The WPI Student Development and Counseling Center
(SDCC) provides a wide range of services that are FREE
of charge to all students enrolled in classes at WPI. The
primary purpose of the SDCC is to provide counseling,
educational programming and training, referral, and cri-
sis intervention services to the entire WPI student com-
munity focusing on 1) assisting students in their full and
complete development as they go through the process of
becoming adults so that they may achieve greater levels of
personal, academic, and professional success and 2) as-
sisting students in becoming aware of, and effective in,
their roles, relationships, and responsibilities as members
of an ever burgeoning global society. The professional
staff are trained to help students deal with a variety of is-
sues including:

Situational Problems— poor academic performance;
managing stress; time management; relationships with
significant others; divorce or other family problems;
feelings of loneliness, anger, anxiety, confusion, depres-
sion; loss; discrimination; harassment; alcohol or other
substance problems; sleep disturbances; medical/
physical conditions; learning disabilities.

Crisis-Related Problems— physical and/or sexual
assault; impulse control problems; suicidal thoughts
or behaviors; traumatizing experiences such as date
rape, academic setbacks, or the loss of a loved one.

Developmental Issues— developing self-esteem; estab-
lishing personal and/or gender identity; helping to
define sexual orientation; managing stress from earlier
traumatic events; exploring personal and professional
goals.

The SDCC staff can also provide referral services for
psychiatric evaluation, psychological and learning dis-
ability assessment, or other treatment.

The services of the SDCC are confidential. The mental
health professionals and support staff are highly trained
and sensitive to students’ privacy and personal concerns.

The SDCC is located at West Street House, 157 West
Street, near the corner of Institute Road. Appointments
may be made during the academic year (A through E
terms) in person or by calling (508) 831-5540. Office hours
are 8:30 a.m. to 5:00 p.m. Monday-Friday (8:00 a.m. to 4:00
p.m. June to mid-August).

Choosing a college major and its associated careers is one
of the most important decisions you will make in your
lifetime. The Major/Career Exploration Program, or MSP,
provides you the means to make that decision in an in-
formed manner.

Why? We know that if you are in the “right major” and
knowledgeable about the career paths available to you,
you will enjoy your coursework, do better academically,
and have a passion for your chosen work following
graduation.

How can you select a major or learn more about a par-
ticular career path that leads to satisfaction? The answer is
easy, through the information and experiences the MSP
offers.

Contrary to what most people think, the MSP is not just
for first-year students. It can help any WPI student to ex-
plore, identify and select a major and/or career field.

MSP components include;

Step One, Get to Know Yourself

Step Two, Explore Careers

Step Three, Investigate the Majors

Step Four, Develop a Career Plan

The MSP is located in the lower level of the Project Center.
Appointments may be made in person or by calling
831-5260 or at msp@wvpi.edu. Office hours are
8:30am.-5:00pm.

M*A*S*H (MATH AND SCIENCE HELP) PROGRAM

M*A*S*H is an academic support program for first-year
students in mathematics and science courses. Offered to
all students enrolled in a supported course, M*A*S*H pro-
vides assistance in regularly-scheduled study sessions
beginning the first week of the term.

M*A*S*H review sessions are offered for a limited num-
ber of courses which students and faculty have identified
as difficult. These courses may have heavy homework
assignments or they may require understanding of new
and difficult concepts. Whatever the reason, some courses
are more challenging than others. M*A*S*H helps stu-
dents meet that challenge.

Each study group is guided by a M*A*S*H leader, an
undergraduate student who has taken the course before
and who, therefore, understands the course material and
what the instructor expects. M*A*S*H leaders attend all
class lectures, take notes, complete assigned readings and
other assignments, and conduct three or four 50-minute
M*A*S*H sessions each week. By attending class and
demonstrating effective student behavior, M*A*S*H lead-
ers can assist students with the language of the discipline,
the integration of lecture and readings, and the develop-
ment of good study habits.

Through the M*A*S*H program, students become ac-
tively involved with the content material in a supportive
environment. Studies show students who attend M*A*S*H
sessions regularly earn higher grades than students elect-
ing not to participate. But even more important, M*A*S*H
participants master new concepts, learn to put ideas into
perspective, and develop a better way to study. M*A*S*H
is offered by the Office of Academic Advising.
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ACADEMIC RESOURCES CENTER

WPI’'s Academic Resources Center (ARC) provides aca-
demic support services that are designed to enrich and
enhance the learning experience of all WPI undergradu-
ate students. Its student-based collaborative learning en-
vironment offers individualized assistance in a variety of
subjects, as well as a comprehensive peer tutoring pro-
gram, seminars and workshops.

Students may obtain individual counseling in such ar-
eas as learning styles, effective study strategies, problem
solving and critical thinking skills, and time management.
Appointments may be set up with staff members to de-
velop individualized Academic Success Plans which help
students set their academic goals, discover their learning
strengths and weaknesses, and design the appropriate
learning and study strategies that work best for them.

Academic Success Seminars assist students in develop-
ing better study habits and in working more effectively.
Students can learn how to improve their motivation, over-
come procrastination, improve time management, over-
come test anxiety, and enhance such academic skills as
note taking, concentration, memory, critical thinking and
test taking. Students may sign up for Academic Success
Seminars and receive seminar updates via e-mail, or they
may call the ARC to register.

Periodically, students may find that they need some
individual assistance with a particular subject or topic.
The ARC peer tutors, who are certified by the College of
Reading and Learning Association, help students one-on-
one in a variety of academic subjects. Appointments are
recommended, although tutors are available on a walk-in
basis.

Disabilities services are also available and, at the stu-
dents’ request, the ARC director will act as a liaison be-
tween students and faculty in coordinating classroom
accommodations. Students may contact the ARC director
for further information on these services.

The Academic Resources Center is located in Salisbury
Labs, Room 134. The hours of the center are 8:00 a.m.-4:30
p-m., Monday through Friday. Students may drop by the
Center or call (508) 831-5281 for an appointment.

WRITING WORKSHOP A Division of the Center for
Communication Across The Curriculum (CCAC)

The Writing Workshop offers all WPI students tutorial
assistance on writing of any type: course assignments,
project work, oral presentations, laboratory reports, pro-
posals, resumes, and letters of application. The workshop
is directed by a member of the Humanities and Arts De-
partment faculty and staffed by undergraduate peer tu-
tors trained in a special course on tutoring writing.
Students may be referred to the Workshop by faculty, or
students may make appointments on their own initiative.
The workshop is open according to posted schedules, and
its tutorial services are available at no cost.

For more information, visit the Writing Workshop in
the Project Center.

WRITING COURSES AND ADVISORS

For information on WPI’s writing programs, see Humani-
ties and Arts faculty as follows:

Students for whom English is the native language can
consult Prof. J. Trimbur (39 Dean St., Room 258) about
these programs.

The WPI advisor for undergraduate students whose
native language is not English is Prof. P. Dunn (Salisbury
Laboratories 26).

WORLD WIDE WEB

The WPI World Wide Web server is the campus informa-
tion system. It contains a great deal of useful information
about people and programs at the university, and is up-
dated frequently. In addition, by using the Web, students
gain access to a vast universe of information on any sub-
jectimaginable. This is why the web is such a useful re-
search tool for both faculty and students.

WPI’s web address, or URL, is: www.wpi.edu. Ques-
tions about WPI’s website should be directed to the Web
Development Office, webmaster@wpi.edu.
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20 WPI DEGREE REQUIREMENTS

WPI’s academic requirements are specifically designed to
develop an overall educational experience which meets
the goals of the college. Each requirement plays a sup-
porting role as follows:

= To provide intellectual breadth and a better under-
standing of themselves, their cultures and their heri-
tage, every WPI student must complete a Humanities
and Arts Sufficiency Project;

= To provide an understanding of the priorities of other
sectors of society, develop the ability to communicate
effectively with disparate groups, organize and derive
solutions to complex problems, and gain an awareness
of the interrelationships between technology and
people, every WPI student must complete an Interac-
tive Qualifying Project (IQP);

= To provide a capstone experience in the professional
discipline, to develop creativity, instill self-confidence
and enhance the ability to communicate ideas and syn-
thesize fundamental concepts, every student must com-
plete a Major Qualifying Project (MQP);

= To provide for learning through an academic program
with fabric and course balance while encouraging indi-
vidual student choices within that framework, every
student must fulfill Distribution Requirements.

WPI TERMS AND CREDIT UNITS

The Bachelor of Science degree from WPI normally is
based upon a residency at WPI of 16 terms. WPI operates
on a quarterly system with four seven-week terms, two in
the autumn semester (Terms A and B) and two in the
spring semester (Terms C and D). A seven-week summer
session, Term E, is also available. The normal academic
load for each term is defined as one unit of work, usually
divided among three courses or projects. Thus, the usual
credit unit for courses or independent study/projects is
1/3 unit. Qualifying Projects, defined on pages 33-34,
require one full unit of activity which may be concentrated
into a single term (especially if conducted off-campus) or
spread throughout an academic year. The degree will be
awarded upon completion of the following:

DEGREE REQUIREMENTS

1. The Humanities and Arts Sufficiency Project (See
page 51)

Qualification by overall evaluation of two units of
work in the area. Students majoring in a scientific or
engineering field or in business management or the
social sciences fulfill the requirement in a humanities
and arts area. Students majoring in a humanities and
arts area fulfill this requirement in a scientific or engi-
neering area.

2. The Interactive Qualifying Project (See page 37)
Successful completion of a qualifying project relating
science and/or technology to society (the Interactive
Quialifying Project, or IQP) representing at least one
unit of credit in project or independent study work.
The format of the documentation is to be in accordance
with current WPI policy on such documentation.

An IQP shall address a topic relating science and/
or technology to society. In this context both “society”
and “technology” should be construed as broadly as
possible. Technology refers to the application of ratio-
nal and efficient principles to a body of knowledge or
to the control of space, matter and/or human beings.
Thus, the IQP encompasses not only techniques of
production embodied in tools and machines, but also
advances in methods of social and economic organi-
zation, in managerial techniques, and in methods of
analysis in science, mathematics, and engineering.
Society refers not only to a grouping of individuals
but also to the culture, values, laws, customs, and in-
stitutions shared by these individuals.

3. The Major Qualifying Project (See page 36)
Successful completion of a qualifying project in the
major area of study (the Major Qualifying Project, or
MQP) representing at least one unit of credit in
project or independent study work. The format of the
documentation is to be in accordance with current
WPI policy on such documentation.

*4. Distribution Requirements (See page 26)
Satisfaction of published academic activity distribu-
tion requirements in or relating to the major area of
study. These requirements total no more than ten units
(including the MQP) and are specified by general topi-
cal subject area, not by specific courses. Completion of
distribution requirements will be certified by the ap-
propriate departmental or Interdisciplinary and Glo-
bal Studies Division (IGSD) Program Review
Committee (PRC), upon recommendation by the
student’s academic advisor. For students desiring des-
ignation of a major area for which a determination re-
garding distribution requirements has not previously
been made and published, a faculty committee will be
appointed by the department head or IGSD dean to
review and approve the student’s program of study.

*5. Social Sciences (See page 57)

Completion of 2/3 unit of work in the social sciences
exclusive of qualifying project.

6. Residency Requirement
A minimum of eight units must be completed satisfac-
torily in residence at WPI. (It is anticipated the normal
residence at WPI will be 16 terms.)

*7. Minimum Academic Credit
The minimum academic credit required for the Bach-
elor of Science Degree is 15 units. Credit accumulated
beyond the published distribution requirements shall
be accomplished by the addition of “free elective” work.

8. Physical Education (See page 135)

Quialification in physical education shall be estab-
lished by completing 1/3 unit of course work (four
terms) or its equivalent. Such an equivalent, for ex-
ample, may be participation in club or varsity sports.
No student may use any 1/12-unit PE courses be-
yond these four required 1/12 units to satisfy any
other requirement.

*Degree Requirements No. 4 and No. 5 above, including
the revised procedure for major area certification (see
pages 22-23), apply only to students entering WPI for
the first time after May 1984. Requirement No. 7 applies
only to those who matriculated after April 30, 1988.
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PLANNING FOR PROFESSIONAL DEVELOPMENT
To prepare fully for the challenges of professional work
and further education, during the normal 16 terms

(i.e., four years) of residency, WPI students should make
the most of the many important and exciting educational
programs available under the Plan in addition to the for-
mal degree requirements as stated above. Therefore, from
the beginning of their education at WPI, all students
should consider seriously the following key activities
which can enrich the basic program (see page 22):

= Courses or projects taken to prepare for the IQP.

= Projects taken to explore new fields of interest.

= Participation in one of WPI’s foreign exchange pro-
grams or international project centers.

= Study in areas of management, economics, or law.

= Expansion of project depth in the IQP or MQP areas.

= Additional advanced courses in your own and related
fields, including graduate courses.

= Participation in the WPI B.S./M.S. program—an excel-
lent gateway to the M.S. degree.

= Special course work at a liberal arts college through the
Worcester Consortium.

= Exploration of that “other area” of science, computer sci-
ence, or engineering that you always wondered about.

= Double majors involving both technical and non-techni-
cal fields.

= Special programs of study for Entrepreneurship.

= Pursuit of a Minor in an area of interest.

The opportunities at WPI are extraordinary for those
who wish to develop the full degree of professional depth
and educational breadth which are the hallmarks of WPI’s
education.

Students are strongly encouraged to discuss the advan-
tages of graduate study with their departmental advisors
in the sophomore, junior, and senior years. Excellent op-
portunities exist to integrate upper level courses with
graduate study at WPI through the WPI combined
B.S./M.S. program described on page 225.

THE PLANNING PROCESS

At WPI, students, with the aid of their advisors, structure their
own academic programs within the guidelines of the program
distribution requirements. Thus, examples of specific programs
presented in this catalog do not have to be followed literally.
There can be as many different individual programs as there are
students, provided the distribution requirements designated for
that program are followed.

An undergraduate program should avoid premature
over-specialization. Students must obtain a firm, rigorous
understanding of the fundamental concepts of their disci-
plines. An acquaintance with an aspect of state-of-the-art
technology is often best achieved through the MQP. Con-
centrating too soon on changing technological specialities
will deprive students of the broad background necessary
to educate themselves in new areas as they emerge. Stu-
dents in engineering, for example, must obtain a firm
grounding in mathematics and science, as well as the engi-
neering sciences. Some study in at least one other area of en-
gineering outside the major field is highly valuable for
professional practice.

The IQP should be integrated carefully with your overall
program, especially the social science requirements. Estab-
lish your plans early to take advantage of exciting opportuni-
ties WPI offers, at home or abroad. (IQP and exchange
opportunities are discussed annually in the fall.)

Information on programs can come from many sources:
advisors, other faculty, other students, professionals in the
field. As soon as possible in the first year, students will dis-
cuss their academic goals with their advisor and plan a gen-
eral academic program for their entire residence at WPI. If
changes in details or even major goals occur, students can
integrate them into a cohesive educational pattern which can
maximize WPI’s unique program. As students mature, their

confidence about making decisions for their own education
will grow, too. Indeed, accepting responsibility for program
planning is a major and exciting educational effort. Students
consult with their advisors, but the final responsibility for pro-
gram construction remains with each student.

Through courses and independent studies in the first
two years, students should sample, explore, and learn the
basic concepts of the disciplines necessary to their aca-
demic goals. This exploration and sampling will provide,
first, a base of knowledge to build upon for further learn-
ing; and second, an insight into their basic interests for
educational development.

In the latter portion of the academic program, students
have the opportunity as they mature to explore, in some
depth, specific areas within their disciplinary interests. These
experiences should develop ability in self-learning and
should involve a significant scholarly effort. Students should
strive to learn how to educate themselves from a base of fun-
damental concepts so that they can develop in new intellec-
tual areas throughout their lifetime.

PROFESSIONALLY ACCREDITED PROGRAMS

WPI is accredited as an institution by the New England Asso-
ciation of Schools and Colleges. In addition, six majors at
WPI also carry the additional professional accreditation of
the Engineering Accreditation Commission of the Accredita-
tion Board for Engineering and Technology (ABET). These
majors are civil engineering, chemical engineering, electrical engi-
neering, industrial engineering, mechanical engineering, and
manufacturing engineering. Please note that some departments
bearing those particular names may also grant designated
majors through their programs that are not ABET accredited
(e.0., Sanitary Engineering). The titles of majors are carried on
the students’ transcripts and have a bearing on engineering
licensing and other professional activities.
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Programs not in civil engineering, chemical engineer-
ing, electrical engineering, industrial engineering, me-
chanical engineering, and manufacturing engineering are
not ABET accredited.

The program distribution requirements reflect the ABET
guidelines for these programs; see pages 26-32 for a review
of these guidelines.

Projects and courses carry the same credit weight in estab-
lishing all distribution levels. Establishing some engineering
breadth and technical literacy outside one’s own field is an
important element in establishing a versatile background for
an unknown future.

The Chemistry Department and its program at WPI are
approved by the American Chemical Society for a major
in chemistry. Those chemistry majors who complete a
program satisfying the guidelines established by the
American Chemical Society are certified to that organiza-
tion as having received an undergraduate professional
education in chemistry.

The major designated as “Computer Science” is the
only program accredited by the Computing Sciences
Accreditation Board.

ACADEMIC ADVISING

As a student, you have the responsibility of choosing your
own program of studies. Your advisor can inform you of
available academic alternatives. While your advisor will
be willing to suggest specific study programs, he or she
will not insist that you follow a particular course of study.
By the end of the first semester, you and your advisor
should agree upon a tentative four-year academic plan.

A successful advising program is based on a coopera-
tive and understanding relationship between student and
advisor. Consult your advisor regularly. Drop in and tell
your advisor how the term is going. If you add or drop a
course, you should notify your advisor. Many advisors
post office hours during which they are available for con-
versation. If you cannot find your advisor in his or her
office, leave a note with the appropriate departmental sec-
retary, indicating your wish to make an appointment; in
that note, indicate several times when you could meet
with your advisor and also indicate the means by which
you can be contacted. Above all, do not hesitate to call
your advisor on campus, to ask questions, or to arrange
for an appointment. Many faculty are also accessible
through on-campus electronic mail.

FIRST-YEAR ADVISING

Upon acceptance at WPI, first-year students will be as-
signed an advisor from among a group of faculty mem-
bers who have expressed an interest in working with
first-year students. Many first-year students will not have
advisors from their indicated major department until
spring when they have declared their majors. This should
not be a cause for concern. What is important is that you
and your advisor work together as a team in the crucial
first half-year, preparing a solid foundation for upperclass
course work and assuring that you will progress both in
completing degree requirements and meeting distribution
requirements.

UPPERCLASS ADVISING

During December or January of the first year, most first-
year students wish to be assigned to a new advisor in their
major areas of study. Forms to change advisors can be ob-
tained from the office of the Director of Academic Advising
at any time during the academic year. First-year students
who wish to retain the original advisor may do so.

The determination of an appropriate four-year program
requires considerable thought and information. Not only
your advisor but also departmental consultants, the
Projects Office, and the consultants in the Humanities and
Arts Department can provide you with assistance in plan-
ning for both qualifying projects and a Sufficiency area.

MAJOR AREAS OF STUDY

Guidelines for the construction of the most common ma-
jor programs are given alphabetically by area in the “De-
partment and Program Descriptions” section beginning
on page 61. The exact program of study for any student,
however, is developed by the student with the aid of an
advisor.

Please note that only areas of study which are accred-
ited at WPI by the Accreditation Board for Engineering
and Technology (ABET) are civil engineering, chemical
engineering, electrical engineering, industrial engineer-
ing, mechanical engineering, manufacturing engineering,
or subareas within those disciplines where appropriate as
listed below. For further discussion of accredited degrees,
see “Professionally Accredited Programs” on page 21.

The WPI student is not restricted to a major whose
name coincides with a department name. Under the WPI
Plan, students may major in any area in which the WPI
faculty is competent both to help them learn and to evalu-
ate their performance on a suitable professional level. Stu-
dents should not overlook a wide range of possible majors
available at WPI in the Social Sciences, Humanities and
Arts, Management, and Interdisciplinary Studies areas.

In the examples below, some programs are listed that
are developed through the departments indicated in pa-
rentheses. In the past, WPI has graduated students in the
following fields, but this list should not be interpreted as
necessarily putting any restriction on a student’s “major:”
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Applied Mathematics (MA)
Actuarial Mathematics (MA)
Biochemistry (CH)
Biology (BB)
Biomedical Engineering
Biomedical Sciences (IGSD)
Biotechnology (BB)
Chemical Engineering (accredited by ABET)
Chemical Engineering with Biomedical Interests
Chemistry (certified by the American
Chemical Society)
Civil Engineering (accredited by ABET)
Computer Science (accredited by the Computing
Sciences Accreditation Board)
Computers with Applications
Construction Management (CE)
Economics (MG)
Economics and Technology (SSPS)
Electrical Engineering (accredited by ABET)
Areas within the EE major:
Aerospace Systems
Communication and Signal Analysis
Computer Engineering
Electromagnetics and Microwaves
Electronics Engineering
Microelectronics
Power Systems Engineering
Systems Engineering
Electrical Engineering with Biomedical Interests
Engineering Physics (PH)
Engineering Science (IGSD)
Environmental Policy & Development (SSPS)
Environmental Studies (IGSD)
Fire Protection Engineering*
Humanitites and Arts (HU)
Concentrations in:
American Studies
Art History/Architecture
Drama/Theatre
Environmental Studies
German Studies
Hispanic Studies
History
Humanities Studies of Science & Technology
Literature
Music
Philosophy
Religion
Writing and Rhetoric

Industrial Engineering (accredited by ABET) (MG)
Interdisciplinary (by arrangement)
International Studies (IGSD)
Management
Management Engineering (MG)
Management Information Systems (MG)
Manufacturing Engineering (ME; accredited by ABET)
Materials Engineering* (ME)
Mathematical Sciences
Mechanical Engineering (accredited by ABET)
Concentrations in:
Aerospace
Biomechanical
Engineering Mechanics
Mechanical Design
Manufacturing
Materials Science
Nuclear
Thermal-Fluids
Nuclear Science* (IGSD)
Operations Research (MA)
Physics
Society, Technology & Policy (SSPS)
Statistics/Probability (MA)
Structural and Geotechnical Engineering (CE)
System Dynamics (SSPS)
Technical, Scientific, and Professional Communications
(HU or IGSD)
Transportation Systems (CE)

*Usually combined with MS major programs.

Programs for students interested in medicine, law or
pre-college education can be readily developed from
many of the above majors.

Interdisciplinary (individually-designed) majors (ID)
may also be developed; see Interdisciplinary Programs,
page 102.

WPI undergraduate diplomas designate “Bachelor of
Science” for all students. The transcript will list the
student’s major. If a specialization was completed, this
will also be included on the transcript. For example, an
entry of “Electrical Engineering with Biomedical Inter-
ests” could be made for a student whose course spectrum
and qualifying projects substantiate that orientation.

The number of majors associated with a single WPI
Bachelor of Science degree is limited to two.

CONCENTRATIONS

DEFINITION:

A Concentration is an option associated with a Major

which provides recognition for focused and coordinated

academic work either within the Major or within an area

of study closely related to the Major.

RULES:

1. All Concentrations require completion of two units of
integrated academic study plus an MQP with a topic
and content appropriate to the given Concentration.

2. Concentrations deemed to belong exclusively or
primarily within the stated Major must be accom-
modated within the distribution requirements of
that Major.

3. Concentrations deemed to have a substantial inter-
disciplinary nature can exceed the normal 10-unit
allotment of the Major by as much as 1 unit, pro-
vided that the additional requirements do not in-
clude or permit academic work designated by the
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Major prefix or coursework normally taken to satisfy
the Major’s portion of the distribution requirements.
Furthermore, Concentrations of an interdisciplinary
nature are permitted to use up to 1 unit of the academic
program beyond the distribution requirements of the
Major, including the IQP, Sufficiency, Social Science re-
guirement, and Free Electives, as deemed appropriate.

4. The requirements of the Concentration must be de-
signed to offer choices for the student within the Major
area and, if relevant, outside the distribution require-
ments of the Major; however, the Concentration
requirements must not preclude meeting the normal
distribution requirements for the Major.

5. Rules and guidelines for each Concentration will be for-
mulated by the faculty associated with the governing
Major, and must be reviewed by the Committee on Aca-
demic Operations (CAQO) and subsequently approved by
the Faculty. CAO is empowvered to rule on whether a pro-
posed Concentration is disciplinary or interdisciplinary.

6. An individual program of study leading to a Major
with a Concentration will be planned by a student in
consultation with his/her academic advisor. The
student’s intention to pursue a Concentration will be
declared by application to the appropriate Program Re-
view Committee in accordance with that Committee’s
schedule of deadlines. Application deadlines should be
designed to enable Committee review and communica-
tion of decisions to students at a sufficiently early point
that flexibility of schedule still exists. Extenuating cir-
cumstances may be considered at the discretion of the
Program Review Committee.

7. Concentrations and minors are additional degree desig-
nations. Any credit earned for an additional degree des-
ignation must not overlap with credit earned for another
additional degree designation by more than one unit.
Also, no credit-bearing activity may be triple-counted
towards degree designations or degree requirements.

Listings of Concentrations may be found in the “Depart-
ment and Program Descriptions” section beginning on
page 61.

MINORS

DEFINITION:

A Minor is a thematically-related set of academic activi-

ties leading to a degree designation in addition to but

separate from that granted by the Major. A Minor should
be available to students of any Major, with the exception
of a Minor which overlaps with a Major area to such an
extent that it is not sufficiently distinct from that Major.

The Committee on Academic Operations (CAQO) is re-

sponsible for the review of proposed Minor Programs and

decisions regarding allowed Major/Minor combinations.

RULES:

1. A Minor requires completion of two or more units of
thematically related activity. The concluding 1/3 unit of
the Minor must be a capstone experience that marks
completion of the Minor.

2. It is expected that Minor requirements will be structured
so that all acceptable Major/Minor combinations can be
accommodated within a normal 16 term framework.

3. A Minor may include any portion of the academic pro-
gram, excluding the MQP and the final Type 5 IS/P of
the Sufficiency. Academic activities used in satisfying
the regular degree requirements may be double-
counted toward meeting all but one unit of the Minor
requirements, subject to the following restrictions:

a. The first unit of double-counted work may include at
most 1/3 unit of the IQP, 3/3 units of the Sufficiency
(excluding the final Type 5 IS/P), or a combination
thereof.

b. At least one unit of the Minor, including the capstone
activity, must be free elective choices.

4. The Program Review Committee for a Minor area will
consist of faculty members designated by the sponsor-
ing faculty members.

5. A Minor area must be proposed by a sponsoring group
of faculty and must be defined by the purpose of achiev-
ing an educational goal beyond those apparent or im-
plicit in the regular degree requirements. Student-
initiated Minor Programs must be developed with the
approval of a sponsoring group of faculty advisors. Each
Minor Program must be reviewed by CAO for its indi-
vidual merit and subsequently approved by the faculty.

6. Concentrations and minors are additional degree desig-
nations. Any credit earned for an additional degree des-
ignation must not overlap with credit earned for another
additional degree designation by more than one unit.
Also, no credit-bearing activity may be triple-counted
towards degree designations or degree requirements.

Minors are described in the “Program Description” sec-
tion of this catalog. Minors sponsored by a department
are described following the department. Others are listed
alphabetically by title. As of the printing of this catalog,
the following Minors have been approved:

Computer Science; Entrepreneurship; Foreign
Language; International Studies; Law and Technology;
Management; Management Information Systems; Music;
Organizational Leadership; Physics; Social Sciences (Eco-
nomics, Sociology, Political Science and Law, Psychology,
System Dynamics).
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An option for some students who wish to broaden their
WPI experience is the completion of two distinct majors
through the double major option. The choice to pursue a
double major should be made early in a student’s career.
The limit on the number of majors that a student may
complete per degree is two.

Students are reminded that WPI offers only one under-
graduate degree. Each graduating undergraduate student
receives only one diploma, which reads “Bachelor of Sci-
ence.” For double majors, the diploma may list both ma-
jors (in order of preference by the student), either major,
or no major as indicated by the student.

The following modifications are made to the degree re-
quirements for students who elect to pursue a double major:
1. THE SUFFICIENCY.

If a major requires the completion of a humanities and

arts sufficiency, satisfactory completion of an MQP in

Humanities & Arts or International Studies shall satisfy

the humanities and arts sufficiency requirement.

If a major requires completion of a technical suffi-
ciency, satisfactory completion of an MQP in a science,
engineering, or mathematics discipline, shall satisfy the
technical sufficiency requirement.

2. THE INTERACTIVE QUALIFYING PROJECT.

If a major is in Social Science and Policy Studies, a single

project bearing at least one unit credit may be used to

satisfy both the MQP requirement for the SSPS major
and the IQP requirement. In order to be used to satisfy
both requirements, the combined social science MQP
and IQP must meet the goals of both projects. It must be
interactive in nature involving an aspect of technology,
and must also be an application of social science knowl-

edge and analytical techniques. In order to select a

single project that satisfies both the goals of the MQP

and the goals of the IQP, the decision to pursue a social
science double major needs to be made fairly early in
the student’s career.

3. THE MAJOR QUALIFYING PROJECT.
At least one separate and distinct major qualifying
project of at least one unit of work must be completed
for each major.

4. DISTRIBUTION REQUIREMENTS.
The distribution requirements for each major must be
met, but requirements common to both majors only
need to be satisfied once. Students pursuing multiple
majors, concentrations, and/or minors should also con-
sult the rule on Credit Overlap for Degree Designations and
Requirements (page 205). The requirements for each in-
dividual major must be completed and certified by the
Program Review Committee of the department offering
that major.

Some departments offer more than one major. A de-
gree may not include more than one major course of
study from the same department unless provided for in
the list of exceptions below.

Exceptions:

= A student may major in Industrial Engineering and

also in either Management, Management Engineer-
ing, or Management Information Systems.

= A student may major in Chemistry and also in

Biochemistry.
= If a student wishes to complete two Interdiscipli-
nary (Individually-Designed) Major Programs, the
double major must be proposed in a single Educa-
tional Program Proposal which must be approved
by the student’s Program Advisory Committee for
each major. The Committees shall ensure that the
majors are substantially non-overlapping.
OTHER PROVISIONS.

If a student’s double major includes an Interdisciplinary

(Individually-Designed) Major Program, the double

major must be described in the Educational Program

Proposal for the Interdisciplinary Major.
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MATRICULATING AFTER MAY, 2001

The distribution requirements for students who have ma-
triculated before May, 2001 (if different from the require-
ments printed below) are listed in the individual program
descriptions beginning on page 61.

The normal period of residency at WPI is 16 terms. In
addition to the WPI requirements applicable to all stu-
dents (see page 20), distribution requirements apply
to 10 units of study in specific areas as listed on the fol-
lowing pages:

ACTUARIAL MATHEMATICS Minimum Units
1. Mathematics (including MQP)

(See notes 1-5). 7
2. Management (See note 6). 4/3

3. Additional courses or independent
studies (except MS, PE courses, and
other degree requirements) from any
area to total 5/3 units (See note 7). 5/3

NOTES:

1. Must include MA 3831, and MA 3832 or their equivalents, at
least one of MA 3257, MA 3457, or equivalent, and at least
one of MA 3631, MA 4632, or equivalent.

2. Must include two of the following: MA 2073, MA 2271,

MA 2273, MA 2431, MA 2631, or their equivalents.

3. Must include three of the following: MA 3211, MA 3212,
MA 4213, MA 4214, or their equivalents.

4. May not include independent studies directed toward Society
of Actuaries exams.

5. May not include both MA 2631 and MA 3613.

6. Must include MG 2101 and MG 2200 or their equivalents.

7. Must include 2/3 units of computer science.

BIOCHEMISTRY Minimum Units
1. Mathematics and Physics (Note 1). 2
2. Chemistry and Biochemistry (Note 2). 4
3. Biology (Note 3). 12/3
4 Chemistry and Biochemistry/
Biology Laboratory (Note 4). 1
5 Other Natural or Computer Science
(Note 5). 1/3
6. MQP 1
Notes:

1. The mathematics in MA 1021-MA 1024 or the equivalent is
recommended. The physics in PH 1110-PH 1120 or equivalent
is recommended.

2. These four units must include one unit of organic, one unit of
biochemistry, and 1/3 unit each of physical (3000 level or
higher) and inorganic chemistry (3000 level or higher).

3. These 1 2/3 units must include 1/3 unit of cell biology, 1/3
unit of genetics, and 2/3 unit of advanced work (3000 level or
higher).

4. This unit must include a minimum of 1/3 unit in Chemistry
and Biochemistry, and a minimum of 1/3 unit in Biology.

5. Any course in the natural sciences (not used to satisfy an-
other requirement) or in computer science may be used to
satisfy this requirement.

BIOLOGY AND BIOTECHNOLOGY Minimum Units
1. Mathematical Science, Physics,

Computer Science, Engineering 2
2. Chemistry 5/3
3. BB 1000/2000-level 4/3
4. BB Laboratory Fundamentals (see Note 1) 1/3
5. Other Laboratory Experience (see Note 2) 2/3
6. BB 3000/4000-level (see Note 3) 5/3
7. Related Courses (see Note 4) 4/3
8. MQP 1
NOTES:

1. Choose from among 1000- and 2000-level options, currently
BB 2940 and BB 2950.

2. Chosen from among BB 3000/4000 Laboratories or from
Laboratory Experience List for all Concentrations.

3. In certain cases 500-level courses are appropriate for under-
graduate credit with explicit permission of the Instructor.

4. Chosen from among the Related Courses Lists for all
Concentrations.

BIOLOGY AND BIOTECHNOLOGY

WITH CONCENTRATION Minimum Units
1. Mathematical Science, Physics,

Computer Science, Engineering 2
2. Chemistry 573
3. BB 1000/2000-level 4/3
4. BB Laboratory Fundamentals (see Note 2) 1/3
5. Other Laboratory Experience (see Note 3) 2/3
6. BB 3000/4000-level (see Note 4) 5/3
7. Related Courses (see Note 5) 4/3
8. MQP (see Note 6) 1
NOTES:

1. Students pursuing a Concentration must fulfill all require-
ments for that Concentration. Specific rules and course lists
for each Concentration follow. No course may count in more
than one category, including University and departmental
distribution requirements.

2. Chosen from among 1000- and 2000-level options, currently
BB 2940 and BB 2950.

3. Chosen from among BB 300074000 Laboratories or from
Laboratory Experience List. Appropriate courses are sug-
gested for each Concentration.

4. Of these 5/3 Units, 2/3 must come from the appropriate
approved Concentration List. In certain cases 500-level
courses are appropriate for undergraduate credit with ex-
plicit permission of the Instructor.

5. Chosen from among courses specified within each
concentration’s Related Courses List.

6. Must be approved by the MQP advisor of record as appropri-
ate for the Concentration.
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BIOMEDICAL ENGINEERING

Minimum Units

1. Mathematics and Basic Science
(see Notes 1, 2). 4

2. Engineering Science and Design
(including the MQP) (Notes 3, 4, 5,6). 19/3

NOTES:

1. Mathematics must include: differential and integral calculus,
differential equations, and statistics.

2. Basic Science must include biology, chemistry and physics
with a minimum of 2 courses in each area.

3. At least 6 courses in biomedical engineering with a minimum
of 2 courses at the 4000-level.

4. Must include at least one course in electrical engineering, one
course in computer science, one course in materials science,
and one laboratory-based physiological system course or
project.

5. At least 6 elective courses from one of the bioelectrical, bio-
mechanical and biochemical interest areas. (See page 69.)

6. Must include 173 unit of Capstone Design Experience.

CHEMICAL ENGINEERING

Minimum Units

CIVIL ENGINEERING

Minimum Units

1. Mathematics and Basic Science
(Notes 1,2). 4
2. Engineering Science and Design
(including the MQP) (Notes 3,4,5,6).* 6
NOTES:
1. Mathematics must include differential and integral calculus

2.

6.

and differential equations.

Must include both chemistry and physics with a minimum of
two courses in either.

. A minimum of 4 units of work must be within the Civil Engi-

neering area. All CE courses including the MQP, ES 2503, and
ES 3004 are acceptable within the Civil Engineering area.

. The curriculum must include at least one engineering science

course outside the major discipline area. Courses acceptable
to satisfy the requirement of outside-of-discipline course are
those taught in other engineering departments. The course
must be a 2000-level or above and cannot include ES 2501,
ES 2502, ES 2503, and ES 3004.

. All students are required to include an appropriate labora-

tory experience as part of their overall program. This experi-
ence can be met by the completion of two undergraduate
CE lab courses, selected from among the following: CE 2020,
CE 3024, CE 3026, CE 4046, and CE 4060. Alternately, an
appropriate laboratory experience could also be accom-
plished by a student through careful planning of course and
laboratory work and approval by petition through the De-
partment Program Review Committee.

Must include 1/3 unit of Capstone Design Experience.

*Notes 3, 4, and 5 will apply to students matriculating at WPI
after April, 1988. For students entering before April, 1988, Note 3
reads: “Must include at least one course outside of the major area.”

1. Mathematics and Basic Science
(Notes 1, 2). 4

2. Engineering Science and Design
(Notes 3, 4). 6

3. Advanced Chemistry (Note 5). 2

NOTES:

1. Must include differential and integral calculus and
differential equations.

2. Must include 2 courses in physics.

3. Must include 1 unit of MQP, 173 unit of capstone design
experience (e.g. CM 4404), and at least 1/3 unit of engineer-
ing study outside the major. Courses used to satisfy this
requirement must be at the 2000-level or above.

4. Must include at least 4 units from the following list of core
chemical engineering courses: CM 2011, CM 2012, CM 2013,
CM 2014, ES 3004, ES 3003, ES 3002, CM 3201, CM 3501,

CM 4401, CM 4402, CM 4403, CM 4404, CM 4405.

5. All CH courses qualify except CH 1010, CH 1020, and CH 1030
which are basic science. Up to 1 unit of Advanced Chemistry
may be double counted as both Advanced Chemistry and
Basic Science. One course of Advanced Natural Science (2000
level and above BB, PH, GE) may be substituted for one
Advanced Chemistry course.

CHEMISTRY Minimum Units

1. Mathematics and physics. 2-1/3

2. Chemistry.

(Four units of chemistry must be above the

level of general chemistry. A portion of

these four units must include courses in
experimental, inorganic, organic, and

physical chemistry. At least 2/3 units of

courses in chemistry must be at the 4000

level or higher.) 4

3. Distributed among the MQP, the
natural and physical sciences,
computer science, mathematics, and
engineering activities. 3-2/3

COMPUTER SCIENCE

Minimum Units

1. Computer Science (including
the MQP) (Notes 1, 2). 6
2. Mathematics (Note 2). 7/3
3. Basic Science and/or Engineering
Science (Notes 2, 3). 5/3
NOTES:
1. a. Only computer science courses at the 2000-level or higher

2.

3.

will count towards the computer science requirement.

b. Must include at least 1/3 unit from each of the following
areas:

Systems (CS 3013, CS 4513, CS 4514, CS 4515), Theory and
Languages (CS 3133, CS 4123, CS 4533), Design (CS 3041,
CS 3733, CS 4233), and Social Implications of Computing
(CS 3043, SS 2208). (If SS 2208 is used to satisfy this require-
ment, it does not count as part of the 6 units of CS.)

c. At least 5/3 units of the Computer Science requirement
must consist of 4000-level courses. These units can also be
met by WPI graduate CS courses, with the exception of
CS 501 and CS 507.

A cross-listed course may be counted toward only one of

areas 1, 2, 3, above.

Courses satisfying the science requirement must come from

the BB, BE, CE, CH, CM, EE, ES, GE, ME, PH disciplines. At

least three courses must come from BB, CH, GE, PH, where
at least two courses are from one of these disciplines.
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COMPUTERS WITH APPLICATIONS
1. Computer Science (including

Minimum Units

the MQP) (Notes 1, 2). 16/3
2. Mathematics (Note 2). 7/3
3. Basic Science (Notes 2, 3). 2/3
4. Application Area (Notes 2, 4). 5/3
NOTES:

1. a. Only computer science courses at the 2000-level or higher
will count towards the computer science requirement.

b. Must include at least 1/3 unit from each of the following
areas: Systems (CS 3013, CS 4513, CS 4514, CS 4515),
Theory and Languages (CS 3133, CS 4123, CS 4533), Design
(CS 3041, CS 3733, CS 4233), and Social Implications of
Computing (CS 3043, SS 2208). (If SS 2208 is used to satisfy
this requirement, it does not count as part of the 16/3
units of CS.)

c. At least 5/3 units of the Computer Science requirement
must consist of 4000-level courses.

These units can also be met by WPI graduate CS courses,
with the exception of CS 501 and CS 507.
d. The MQP must involve the application of computer science
concepts to the Application Area specified in Requirement 4.
2. A cross-listed course may be counted toward only one of
areas 1, 2, 3, 4 above.
3. The two courses satisfying the science requirement must both
come from one of the following disciplines: BB, CH, GE, PH.
4. This requirement is satisfied by a cohesive set of work from
disciplines other than Computer Science. Work used for any
other degree requirements cannot be used for the Application

Area. At least 3/3 units must be course work at the 3000 level

or higher. Independent Study/Project (ISP) work, if any,

must be conducted under the supervision of a member of the
faculty in that discipline.

Minimum Units
(1 course = 1/3 unit)

ECONOMICS & TECHNOLOGY

1. Economics (Note 1).

2. Management (Note 2). 2/3
3. Other Social Science. 1
4. Basic Science. 2/3
5. Mathematics (Note 3). 5/3
6. Technical Electives (Note 4). 2
7. MQP (Note 5). 1
NOTES:

1. (@) Must include econometrics, systems analysis, industrial
organization and intermediate level microeconomic and
macroeconomic theory.

(b) Must include (1) two courses in environmental economics,
the economics of the medical care industry or advanced
systems analysis or (2) two courses in fiscal and monetary
economics.

2. Must include financial accounting and either financial man-

agement or engineering economy.

3. Must include statistics, and differential and integral calculus.

4. Courses must be in science or engineering with a concentra-

tion in one discipline.

5. The MQP may be in Economics or in the student’s technical

field with the approval of the academic advisor and the de-

partmental Program Review Committee.

ECONOMICS Minimum Units

1. Economics (Note 1). 3

2. Economics and/or Management

(Note 2).

. Other Social Science.

. Mathematics (Note 3).

. Basic Science.

. Electives.

7. MQP.

NOTES:

1. Must include courses in both micro and macro economic
theory at the intermediate level and in international trade
and econometrics (available through the Consortium or inde-
pendent study).

2. Must include financial accounting, MG 1100. May include
other relevant management courses as approved by the
Departmental Program Review Committee.
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ELECTRICAL ENGINEERING
1. Mathematics and Basic Science

Minimum Units

(Notes 1, 2, 3, 4). 4
2. Engineering Science and Design (ES/D)

(including the MQP) (Notes 5, 6, 7). 6
NOTES:

1. Basic Science courses have prefixes PH, CH, BB, and GE.

2. Mathematics must include differential and integral calculus
and differential equations.

3. Must include at least 1/3 chemistry and 2/3 physics or 2/3
chemistry and 1/3 physics.

4. Must include at least 7/3 units of math.

5. The six units of Engineering Science and Design must include
at least two courses outside the major area and may include
as many as three. All three courses must be at the 2000-level
or above. One course requirement may be satisfied by
ME 3601 or any course with prefix ES (other than ES 3011,
ES 4012). The second course must have the prefix CS (other
than CS 2022, CS 3043). If a third course is chosen that does
not have the prefix EE, it must be selected from courses hav-
ing the prefix BE, CE, CM, CS, (other than CS 2022, CS 3043),
ES, FP, or ME.

6. Must include at least 5 units within the Electrical and Com-
puter Engineering area (including the MQP). All courses
designated EE (except EE 3601) are applicable to these 5
units. Also, courses ES 3011, ES 4012, BE 4011, and BE 4201
are applicable to these 5 units.

7. Must include 173 unit of Capstone Design Experience.

These distribution requirements in Electrical Engineering
apply to all students matriculating at WPI after May, 2001.
Students who matriculated prior to May, 2001, have the op-
tion of satisfying the distribution requirements in the catalog
current at the time of their matriculation.
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ENVIRONMENTAL POLICY Minimum Units HUMANITIES AND ARTS Minimum Units
AND DEVELOPMENT (Note 1) 1. Humanities and Arts (including MQP)

1. SS & PS (Note 2). 12/3 (Note 1). 6

2. Mathematics (Note 3). 573 2. Electives

3. Basic Science (Note 4). 2/3 (Note 2). 4

4. Technical Concentration (Note 5). 2 NOTES:

1. Humanities and Arts majors may choose to complete 2 units

5. Department Electives (Note 6). 2/3 of work and an MQP in one of the following areas of Concen-
6. MQP. 1 tration: History, Literature, Music, Philosophy, Religion,
NOTES: Drama/Theatre, Writing and Rhetoric, Art History/Architec-
1. 1/3 unit = 1 course. 15 units are required for graduation. ture, German Studies, Hispanic Studies, American Studies,
2. Students must complete 5/3 units (5 courses) in one of three Environmental Studies, or Humanities Studies of Science and
social science areas: (a) economics, (b) psychology/sociology, Technology.
(c) political science (includes SS & PS courses in law and 2. May be from any area except Aerospace Studies, Military
policy analysis) and 2/3 unit (2 courses) in each of the other Science, or Physical Education. Courses used to satisfy other
two social science areas. The particular courses chosen must degree requirements (i.e. the IQP and the Sufficiency) may
include six out of the following nine courses: A Psychological not be used to fulfill this requirement.
Perspective on Environmental Problem Solving, American DOUBLE MAJOR IN HUMANITIES AND ARTS
Public Policy, Development Economics, Environmental Eco- Students may pursue a double major in Humanities and Arts
nomics, International Environmental Policy, Introduction to and in an area of science, engineering, or management. To
Economic Systems, Legal Regulation of the Environment, pursue the double major, a student must satisfy all of the de-
Technical Expertise in Governmental Decision Making, and gree requirements of the technical discipline including an MQP
the Society-Technology Debate. Students must also complete and Distribution Requirements. In addition, the double major in
three other social science courses (1 unit) of their choosing. Humanities and Arts requires 6 units of studies in the Humani-
3. Must include both calculus and statistics. ties and Arts, including the MQP. Students pursuing a double
4. Basic science courses must be selected from the disciplines of major, one of which is Humanities and Arts, are not required to
Physics, Chemistry, or Biology. complete a Sufficiency Program in Humanities and Arts, nor are

5. The technical concentration must include at least six themati- they required to complete a second IQP. Students interested in

cally related courses in science, engineering or management pursing this opftlonggpgld clo_ntfact Prof. B. Addison, 39 Dean
that have been approved by the Department’s Program Re- St., Room 260, for additional information.
view Committee. The demand for graduates with the background possessed by
6. Departmental electives must be selected from the areas of a WPI student with a double major in the Humanities and Arts
mathematics, basic science, social science, or the technical is likely to increase. Many fields, including medicine, law, in-
concentration dustry, theatre technology, commerce, and public service, will
: be open to those who have acquired both the skills of humanis-
tic education and technical or managerial knowledge.

INDUSTRIAL ENGINEERING Minimum Units

(Management Department)

1. Mathematics and Basic Science (Notes 1, 2) 4

2. Industrial Engineering Topics (including the MQP) 6
(Notes 3, 4)

NOTES:

1. Mathematics must include differential and integral calculus,
ordinary differential equations, and 2/3 units in probability
and statistics.

2. Basic Science must include both chemistry and physics, with
a minimum of two courses in either.

3. Must include 1/3 unit of Capstone Design Experience.

4. Industrial Engineering Topics must include courses in the
following three topic areas.

a. 3 units of industrial engineering core courses, including
1/3 unit in each of the following 9 areas: engineering
basics outside industrial engineering, deterministic opera-
tions research methods, process design, production plan-
ning and control, simulation, stochastic methods in opera-
tions research, information systems design, financial
modeling and organizational science.

b. 1 unitin Industrial Engineering electives. 300074000 level
MG/ IE courses and Operations Research courses in Math-
ematics qualify with the exception of courses in financial
modeling and organizational science.

c. 1unitin technical electives. Industrial Engineering elec-
tives and any other Engineering Science/Design courses
qualify.
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INTERDISCIPLINARY MANAGEMENT Minimum Units
By individual arrangement; see pages 102-104. 1. Management Foundation (Note 1) 11/3
— - 2. Mathematics (Note 2) 4/3
INTERNATIONAL STUDIES Minimum Units 3. Basic Science 2/3
1. International Core (Note 1) 1 4. Management Major (Note 3) 6/3
2. Internat!onal Flelds_(Note 2) 4 5. Management Electives (Note 4) 3/3
3. International Experience (Note 3) 0 6. Computer Science 1/3
4. Electives (Note 4) 4 7. MQP 3/3
5. MQP 1 (Note 5)
NOTES: NOTES:

1. International Core: One course must be selected from each of 1. The Management Foundation must cover the foundation

these categories:

a) An introductory course in international history, such as
HI 1341 or HI 1313, HI 1321, HI 1322, HI 1323.

b) A course in understanding cross-cultural differences, such
as one of the following: HU 3411 Pro-Seminar in Global
Perspectives, or SS 2406 Cross-Cultural Psychology; or
SS 1202 Sociological Concepts and Comparative Analysis;
or PY 2716 Philosophy of Difference.

¢) HU 4411 Senior Seminar in International Studies.

. International Fields: Majors complete at least one unit of
work in each of the following areas. They must also complete
at least one additional unit of work in one of these areas,
which will be considered their primary field.

a) Historical Analysis. These include any courses in European
history, world history, or American foreign policy.

b) Language, Literature, and Culture. These include any
course in foreign languages, civilization, and literature
offered at WPI or in the Consortium with the prior ap-
proval of the Program Review Committee; also courses
approved by the Program Review Committee in Art
History (e.g. AR 1111, AR 2111), English Literature
(e.g. EN 2243, EN 3222), Music History (e.g. MU 2615), or
Philosophy and Religion (e.g. RE 2721, RE 2724). Majors
who designate Language, Literature, and Culture (LLC) as
their primary field may not take courses in a second for-
eign language unless they have achieved 3000-level profi-
ciency in the first. LLC designees should take most of their
courses in a single discipline or in a coherent program
approved by the Program Review Committee.

¢) Social Sciences. These include international courses in the
social sciences (e.g. SS 1320, SS 2105, SS 2125, SS 2312,
SS 2406). Students may count courses taken for the two-
course requirement in Social Sciences.

. International Studies majors are required to have a study-
abroad experience. (In very unusual cases exceptions may be
made to this requirement but only with prior approval of the
Director and Program Review Committee). This abroad expe-
rience may take the form of a project, exchange, or internship
approved by the Program Review Committee. The study-
abroad experience should be educational in nature and
equivalent in length to at least one WPI term.

. Electives may be from any area except Aerospace Studies,
Military Science or Physical Education. Double-majors may
count as electives courses taken for their other major. Majors
who are not completing a double-major are required to com-
plete a two-unit technical sufficiency in an area of science,
engineering, or mathematics apart from these electives.

knowledge in the Management functional areas, including at
least 1/3 unit of Financial Accounting, Managerial Account-
ing, Financial Management, Organizational Science, Deter-
ministic Management Science, Operations Management,
Marketing Management, Information Systems Management,
Microeconomics, Macroeconomics, and Business Law and
Ethics.

. Mathematics must include 2/3 units of calculus and 2/3 units

of statistics.

. The Management Majors (other than IE) must comprise a

department-approved integrated set of courses covering a
specific area of: Management, Science, Engineering or Math-
ematics for MGE; Computer Science or Information Systems
for MIS; Management, Social Sciences, or Humanities for MG.

. Management electives must include at least 1/3 unit of 3000/

4000 level MG courses. The remaining 2/3 units specified in
the requirement may be satisfied with courses from Mathemat-
ics, Basic Science, Computer Science, Management, or Social
Science, but excluding courses MG 1250, and MG/ IE 2850.

. Courses may not be counted more than once in meeting the

departmental distribution requirements. The total number of
MG (and/or MG/IE) units may not exceed 50% of the total
number of units earned for the degree.

MANUFACTURING

Minimum Units

ENGINEERING

1.

2.

Mathematics and Basic Science
(Notes 1,2). 4

Engineering Science and Design
(including the MQP) (Note 3,4). 6

NOTES:

1.

2.

3.

4,

Mathematics must include differential and integral calculus
and differential equations.

Science must include both chemistry and physics with a
minimum of two courses in either.

At least one unit from each of the following areas is required:
A. Materials and Processes

B. Product Engineering

C. Computer Control and Manufacturing Systems

D. Production Systems Engineering

Must include 1/3 unit of Capstone Design Experience.
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MATHEMATICAL SCIENCES Minimum Units

1. Mathematics including MQP (See notes). 7

2. Courses from other departments that
are related to the student’s
mathematical program. At least 2/3
unit in computer sciences must be
included; the remaining courses are
to be selected from science,
engineering, computer science
or management (except MG 1250) 2

3. Additional courses or independent
studies (except MS, PE courses, and other
degree requirements) from any area 1

NOTES:

1. Must include MA 3831-3832, or their equivalents, at least
one of MA 3257, MA 3457, or equivalent, and at least one of
MA 3823, MA 3825, or equivalent.

2. Must include at least three of the following: MA 2073,

MA 2271, MA 2273, MA 2431, MA 2631, or their equivalents.

3. At least 7/3 units must consist of MA courses or activities at
the 3000 level or above.

4. May not include both MA 2631 and MA 3613.

MECHANICAL ENGINEERING Minimum Units
1. Mathematics and Basic Science

(Notes 1, 2, 3). 4
2. Engineering Science and Design

(includes MQP) (Notes 3, 4,5, 6,7, 8, 9). 6
NOTES:

1. Must include a minimum of 5/3 units of mathematics, including
differential and integral calculus and differential equations.

2. Must include a minimum of 1/3 unit in chemistry and 2/3 unit
in physics, or 1/3 unit in physics and 2/3 unit in chemistry.

3. Must include an activity that involves basic matrix algebra and
the solution of systems of linear equations, and an activity that
involves data analysis and applied statistical methods.

4. Must include 1/3 unit in each of the following: electrical
engineering, materials science, and mechanical engineering
experimentation.

5. Must include at least one unit of ME courses at the 4000-level.

6. May include 1000 level courses only if designated ES or ME.

7. Must include two stems of coherent course and/or project
offerings as noted below in a and b.

a. A minimum of one unit of work in thermofluids that
includes the topics of thermodynamics, fluid mechanics
and heat transfer, plus an activity that integrates
thermofluid design.

b. A minimum of one unit of work in mechanical systems that
includes the topics of statics, dynamics, and stress analysis,
plus an activity that integrates mechanical design.

8. Must include an activity which realizes (constructs) a device
or system.

9. Must include 1/3 unit of Capstone Design Experience.

Items 3, 5, 7a integration, 7b integration, 8, 9 may all be
“multiple-counted.”

PHYSICS Minimum Units
1. Mathematics (Note 1). 3
2. Physics (including the MQP; can include

ES 3001) (Note 2). 5

3. Other subjects to be selected from
mathematics, science, engineering,
computer science, and management (Note 2). 2

NOTES:

1. Mathematics must include at least 2/3 unit of mathematics at
the level of MA 3000 or higher.

2. Either item 2 or 3 must include 1/3 unit of PH 2600, PH 3600,
or other laboratory course approved by the department Pro-
gram Review Committee following petition by the student.

ENGINEERING PHYSICS

1. Same requirements as PHYSICS, with the addition that the 10
units must include 2 units of coordinated engineering and
other technical/scientific activities. The 2-unit program must
be formulated prior to final year of study by the student in
consultation with the academic advisor, and must be certified
prior to the final year by the departmental Program Review
Committee.

These distribution requirements in physics apply to all students
matriculating at WPI after May, 2001. Students who matricu-
lated prior to May, 2001, have the option of satisfying the
degree requirements in the catalog current at the time of their
matriculation.

SOCIETY, TECHNOLOGY and POLICY Minimum Units
1. Social Science (Notes 1, 2). 4
2. Minimum Basic Science background. 2/3
3. Minimum Mathematics background
(Note 3). 1
4. Technical concentration (Note 4). 5/3
5. Electives (Note 5). 5/3
6. MQP 1
NOTES:

1. Students must obtain approval of their proposed program
from the Departmental Program Review Committee. Course
distribution will focus on a disciplinary specialty and either
policy analysis or a society-technology specialization such as
Social Impact Analysis or Technology Assessment.

2. Relevant Humanities or Management courses approved by
the Departmental Review Committee may be counted for a
maximum of 2/3 of a unit in fulfilling the 4-unit requirement.

3. One course in calculus-based statistics is required.

4. A series of courses in one field of science, engineering, or
management or a combination of courses approved by the
departmental review committee which focus on issues to be
developed in the MQP.

5. These courses are to be approved by the Departmental Re-
view Committee and are meant to broaden the technical
concentration and tie it to social concerns.

SYSTEM DYNAMICS Minimum Units
1. System Dynamics (Note 1) 5/3
2. Other Social Science (Note 2) 5/3
3. Management (Note 3) 2/3
4. Mathematics/basic sciences/engineering
(Note 4) 8/3
5. Computer Science (Note 5) 2/3
6. Application Area (Note 6) 5/3
7. MQP 1
NOTES:

1. Only social science courses with a “5” in the second digit
of the course number count toward the system dynamics
requirement.
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2. Must include microeconomics or macroeconomics, cognitive
or social psychology, and public policy.

3. Must include organizational science.

4. Must include differential and integral calculus, differential
equations, and numerical analysis.

5. CS1005 and CS2005 are recommended.

6. This requirement is satisfied by a cohesive set of work from
the fields of social science, management, science, mathemat-
ics, computer science, or engineering as specified in the cur-
riculum the guidelines for system dynamics major.

TECHNICAL, SCIENTIFIC, AND
PROFESSIONAL COMMUNICATION
1. Scientific and/or technical concentration

Minimum Units

(Note 1) 6
2. Communication concentration (Note 2) 3
3. MQP 1
NOTES:

1. The student’s scientific and/or technical concentration must
be a plan of study with a clear underlying rationale in math-
ematics, basic science, computer science, engineering, and/or
management. Depending on the student’s intellectual inter-
ests and professional goals, the plan of study may lead to in
depth mastery of an area of science or technology or it may
provide the student with a broad overview.

2. The Communication concentration consists of 1 unit in each
of 3 categories of courses. Courses taken to fulfill these distri-
bution requirements will not include courses that fulfill other
degree requirements, such as the Humanities and Arts Suffi-
ciency and the Social Sciences requirement. Exceptions to this

restriction, not to exceed 1 unit, must be approved by the
student’s program review committee, and will be granted
only under unusual circumstances.

A. Written communication (1 Unit)
Recommended courses:
EN 2211 Elements of Writing
EN 3215 Genres of Science Writing
EN 3216 Writing in the Professions
RH 3011 Electronic Documents or
equivalent writing courses or ISPs
B. Rhetoric and communication studies (1 Unit)
Recommended courses:
RH 3111 The Study of Writing
RH 3112 Rhetorical Theory ISP or any of the
courses listed in Category | not used
to fulfill that requirement.
C. Electives (1 unit)
The 1 unit of electives must be coherently defined and
approved by the student’s program review committee.
Students may draw on:
Courses in science, technology, and culture studies (such
as AR/ID 3150, CS 3041, CS 3043, EN 2252, HI 2331,
HI 2332, HI 2333, HI 2334, HI 3331, SS 2207, SS 2208,
or SS 2302);

Philosophy and ethics courses (such as PY 2711, PY 2713,
PY 2714, PY 2716, PY 2717, PY/RE 2731, PY/RE 3731);
Foreign language courses;

Management courses.

COURSES QUALIFYING FOR
ENGINEERING DISTRIBUTION AREAS

Mathematics
All Courses designated “MA.”

Advanced placement established by AP exam or
through passing WPI advanced courses (see page 229)
also qualify.

Basic Science
All courses designated “PH,” “CH,” “BB,” and GE 2341.

Engineering Science/Design
The following courses may be applied to the “Engineer-
ing Science and Design” distribution requirement for each
respective engineering major:
CE: All courses designated “CE” except part of
CE 4024.* Also ES 2503 and ES 3004.
CM: All courses designated “CM.”” Also ES 3000 (or
ES 3001), ES 3002, ES 3003, ES 3004, and other
courses approved by the Chemical Engineering
Department. See page 71, and consult with your
academic advisor for details.
EE: All courses designated “EE” except EE 3601. Also
ES 3011, and ES 4012 may be included in the six-unit
EE area distribution requirement.
ME: All courses designated “ME” and “NE.”
IE:  MG/IE courses including MG/IE 2500,
MG/IE 3401, MG/ IE 3405, MG/ IE 3410,
MG/ IE 3420, MG/ IE 3450, MG/ IE 3501,
MG/IE 3760, and MG/ IE 4460.

In addition, engineering majors selecting “Engineering
Science/Design” courses from outside their major may
choose appropriate activities from any of the following:
All courses designated ES, EE, CM, ME.

All MG/ IE courses listed above (for ME majors only).

All courses designated as CE except CE 3022 and part of
CE 4024.

All courses designated as CS except CS 1001, CS 1005,
and CS 3043.

(Electrical Engineering majors are restricted to these
courses at the 2000-level or higher.)

All ABET engineering programs require six units of Engi-
neering Science and Design.

All graduate-level courses may be counted in the appro-
priate categories.

*Information on the estimated “Engineering Science”
or “Design” content of courses is available through your
advisor and in engineering department offices.
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Project activity is an integral part of the educational expe-
rience for all students under the WPI Plan. The two types
of qualifying projects are:

1. A project in the major field of study (the Major Qualify-
ing Project, or MQP).

2. A project which relates technology and science to soci-
ety or human needs (the Interactive Qualifying Project,
or IQP).

Projects should be chosen in consultation with the
student’s academic advisor and must be accepted by a
project advisor before project registration can be com-
pleted. Many project opportunities come from off-campus
organizations, and provide challenges to solve real-world
problems and thus gain experience invaluable for seeking
jobs and for professional practice. Students are encour-
aged to develop their own projects, to solicit support for
their ideas from potentially interested faculty, and to form
teams to pool resources and share points of view.

The Major Qualifying Project should focus on the syn-
thesis of all previous study to solve problems or perform
tasks in the major field with confidence, and communi-
cate the results effectively.

The Interactive Qualifying Project should challenge stu-
dents to relate social needs or concerns to specific issues
raised by technological developments.

PAY AND CREDIT

The WPI Faculty approved the following project policies

in 1973:

1. A student may receive pay for related work that is
above and beyond the work clearly defined for aca-
demic credit for a project.

2. Wherever possible remuneration for this extra work will
be paid by WPI to the student from funds directly ob-
tained through grants from the company to the college.

3. Results obtained from paid or unpaid work performed
while students are not registered for project credit at
WPI may be used in projects only after consultation
with the project advisor. When possible such consulta-
tion should take place before the work begins.

4. Students who wish to pursue project work off-campus
for WPI credit can do only if 1) they are registered for
that term at WPI, 2) their project advisors have estab-
lished appropriate methods of supervising the off-cam-
pus work. Such supervision must make adequate
provision for periodic review and advising.

RESOURCES - GETTING STARTED

Students are encouraged to avail themselves of the many
resources and advice areas found in the Projects Program
web page (www.wpi.edu/Academics/Projects).

In addition, personal advice can be provided by meet-
ing with the Projects Administrator (Projects & Registrar’s
Office-Boynton Hall) or the project coordinators listed on
pages 210-211.

AVAILABLE PROJECTS

Students may obtain information about new or ongoing
projects from a variety of sources. Principal sources in-
clude discussions with other students, especially those
currently involved in a project, the Projects Program web
site, department offices, and the campus television sta-
tion. Off-campus projects are discussed annually in the
fall. In the spring, “Available Projects” on the Projects
Program web site can be used as a directory of specific
projects or as a source of ideas for developing your own
projects. Some students will find a project listed which fits
their needs and interests exactly. In other cases, the listing
will serve to lead students to a faculty member with
whom project involvement can be negotiated. The pro-
posals in the Projects Program web page are updated
periodically to provide an accurate listing of available
projects.

PROJECT ADVISOR

Academic advisors can assist students in identifying a
project. They are aware of the project interests of many
other faculty members, and have a list of faculty interests
which will enable a student to find a faculty member who
can help to develop a project idea. Faculty associated with
the Interdisciplinary and Global Studies Division (IGSD)
are available to assist students in interdisciplinary and
interactive projects. The Projects Office can also assist in
finding an appropriate project advisor. See pages 211-214.

PROJECT PERFORMANCE

A student is normally expected to expend 15-17 hours per
week on the average for each 1/3 unit of credit for project
work, and expected achievement is based upon that
commitment.

A project group, whether it involves one student or
more, should have a minimum of one scheduled confer-
ence per week with the advisor(s). Additional time should
be scheduled when the effort exceeds 1/3 unit per student
or when more students are involved.

Students should be prepared to submit written project
reports to the advisor each week. Students are also encour-
aged to complete a proposal at the beginning of the project
activity to define the scope and timeline for completion of
the effort. In addition, oral reports may be required as de-
termined by the advisor. At the end of the project, a report
must be prepared to the satisfaction of the project advisor.
For projects sponsored by off-campus organizations, both
awritten and oral report for the sponsors is normally ex-
pected. All written qualifying project reports go on file in
Gordon Library, for a period of five years.
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QUALIFYING PROJECT DOCUMENTATION

In completing the qualifying project degree requirement,
students must submit to their project advisors a final
document of record. It is expected that the qualifying
project documentation will, in most cases, consist of a
written report only. In some cases, however, the project
documentation may include, in addition to the written
report, material in another medium or form, such as soft-
ware, a video tape, a CD-Rom, or a publication. It is rea-
sonable to expect that the scope of the written report in
such instances may be narrower than would be the case if
the documentation were by written report only; for ex-
ample, the objective of a project might be the preparation
of a videotape to serve a special purpose, meet a specified
need, record a singular event, etc. At the very least, how-
ever, the written report portion of the project documenta-
tion should provide the reader with a history of the
student’s involvement with the project, its aims and objec-
tives, its rationale, the role played in the project by the
material in the other medium, and the conclusions
reached and recommendations framed by the student. All
additional forms of documentation must also be submit-
ted with the written report.

FINAL REPORT PROCEDURES

The student will submit the project documentation (the
original copy of the written report plus any additional
documentary material) to the project advisor. The dead-
line for the submission of the initial report draft and the
final document may be established at the discretion of the
project advisor. Drafts and reports need not be accepted
by the advisor after the established deadline.

The qualifying project advisor will fill out the “Comple-
tion of Degree Requirement” form and forward both the
form and the project documentation to the Registrar. The
Registrar will record the completion of the degree require-
ment and the evaluation grade only if the project docu-
mentation accompanies the form. Otherwise, the
Registrar will return the form to the initiator. In the case of
a group project report, a separate completion form must
be submitted for each student.

The student is responsible for the cost of preparing only
the original copy of the written report. The cost of addi-
tional copies will be borne by the individual or organiza-
tion desiring them. It is highly recommended that each
student retain a copy of their project for future reference.

GROUP QUALIFYING PROJECT EFFORTS

Students meeting a qualifying project degree requirement
by participation in a group, or team effort, will submit, at
the discretion of the project advisor, either a single, com-
prehensive written report from the group, or individual
written reports from each member of the group. A single,
comprehensive written report must, however, include
some means by which each individual’s contribution to
the group effort may be clearly identified. This identifica-
tion may take the form of an “authorship page,” simply a
list of individual chapters and their respective authors, or
of a prefacing statement in which each contributing group
member is named as having carried out one or more spe-
cific tasks within the overall project effort.

In the case where one or more students leave an ongo-
ing group project after having contributed at least one
unit each of project effort, those students, again at the dis-
cretion of the project advisor, will submit either a single
written report or individual written reports in satisfying
the qualifying project documentation requirement. The
same means of identifying individual contributions will
be employed as described above.

CENTER FOR COMMUNICATION ACROSS THE
CURRICULUM

(Upper Level; Project Center)

Accompanying strong emphasis on project work at WPI
is strong emphasis on high quality presentation of materi-
als such as proposals, written reports, term papers, and
abstracts describing the project work. To assist you in de-
veloping your writing and oral presentation skills, WPI
has established a Center for Communication Across the
Curriculum that offers writing and presentation consulta-
tions, style guidelines, writing manuals and presentation
videotapes. Style guidelines, writing manuals and spe-
cially prepared handouts concerned with report writing
are available. Small group or individual conferences
scheduled by appointment with the writing consultants
constitute an additional service provided by the Center to
help students with their writing skills. For further infor-
mation, contact the Humanities and Arts Department or
IGSD.

DISSEMINATION OF PROJECT REPORTS

MQPs and 1QPs completed for off-campus agencies are
usually distributed within the sponsoring agency by the
agency project liaison. All MQP and IQP reports are cata-
logued for reference in the Gordon Library for five years
after being submitted to the faculty advisor. After that pe-
riod, they are returned to the faculty advisor(s).

Students thus must be responsible for keeping personal
copies of project reports for their own permanent profes-
sional records. WPI strongly encourages students to pre-
pare MQP and IQP reports in electronic (diskette) as well
as hard copy formats. In this way, reports can be re-
viewed for later use by students, and incorporated into a
professional portfolio.

Thus, MQPs and IQPs are best viewed as research re-
ports which establish good professional practices as well
as being potential sources for further study and research.
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Project opportunities have been established at industrial,
institutional, and governmental organizations. Projects
are available in nearly all disciplines. Announcements of
off-campus project opportunities are made annually in
February.

Students work on problems at the off-campus site in
cooperation with site personnel and under the overall su-
pervision of WPI faculty. The WPI project centers feature
programs specifically chosen for the educational merit and
close relationship to the student’s interest.

Students may participate on a full-time basis. Only stu-
dents who have demonstrated by acceptable work at WPI
the necessary aptitude and sense of responsibility will be
approved for study at a center. Students and advisors in-
terested in off-campus project opportunities should con-
tact the Projects Office for further information.

OFF-CAMPUS INSURANCE AND
LEGAL AGREEMENTS
WPI’s insurance program includes a broad range of cov-
erage for students doing projects in cooperation with off-
campus organizations. This insurance coverage requires
proper documentation of individual student participa-
tion. All students doing project work with off-campus or-
ganizations must complete the pertinent portion of the
project registration form. In certain cases where the
project is included as part of a regular course, the course
instructor must submit to the Projects Office a list of the
students going off campus and the name(s) and
address(es) of the organization(s) involved.

WPI has entered into a variety of agreements with off-
campus organizations, covering a wide range of issues
common to the projects program. Students agree to abide

by these agreements during the registration for the project.

PROJECT CENTERS

Each Project Center has a WPI faculty member as the
director, well-defined procedures for completing project
work, and selective admissions processes. The Centers
tend to be highly structured and require superior
performance.

At the present time, the WPI project centers close to
campus are:

= Advanced Aeronautics Design.

= Norton Company Project Center.

= UMass Memorial Health Care, University of Massachu-
setts Medical Center, and Tufts School of Veterinary
Medicine Project Centers.

= Worcester Community Project Center.
See also page 45 for residential Project Centers at a dis-
tance from WPI.

AEROSPACE PROJECTS PROGRAM

The Aerospace Projects Program provides project oppor-
tunities, resources and organization for students inter-
ested in Aeronautics and Astronautics. Projects cover
diverse areas in Aeronautics and Astronautics and are
conducted in the research laboratories of the Mechanical
Engineering Department as well as at NASA Glenn Re-
search Center in Cleveland and the Jet Propulsion Labora-
tory in Pasadena. Students apply in February for MQPs
and IQPs that are announced by the Aerospace faculty.
These projects are supported by NASA’s Massachusetts
Space Grant Consortium, the research programs of the
Aerospace faculty and the Mechanical Engineering De-
partment. MQPs are often conducted in collaboration
with graduate students. Students completing MQPs are
encouraged to present their work in the annual AIAA
Northeast Student Conference.
Aeronautics
These project opportunities are for students interested in
aircraft and/or aircraft systems design. Central activity in
these projects is the design, construction, and testing of
remotely piloted aircraft and micro aerial vehicles. Other
projects may include topics i aerodynamics, controls,
wake flows, gas dynamics, and combustion.
Astronautics
These project opportunities are for students interested in
space science and engineering. Topics include electric
propulsion and micro-propulsion, design of micro-grav-
ity experiments for the International Space Station, and
the design of a shuttle experiment.

Students interested in exploring opportunities should
contact the Aerospace Program Director, Professor Nikos
A. Gatsonis, gatsonis@wpi.edu.

NORTON COMPANY PROJECT CENTER

Major Qualifying Project opportunities are available at
Norton Company, the world’s largest manufacturer of
abrasives and located just five minutes by car from WPI.
Project topics are provided by individual groups within
Norton and, as such, vary from year to year; however,
projects are often available for mechanical (materials,
manufacturing, design), manufacturing, chemical, and
industrial engineering majors, and occasionally electrical
and computer engineering, management information sys-
tems, and management majors. Students who participate
in the Norton Project Center gain experience solving real-
life engineering problems, interact with practicing profes-
sionals, and enhance their presentation skills. Students
interested in exploring project opportunities at Norton
Company should contact Prof. Chrys Demetry, Mechani-
cal Engineering Department.
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UMASS MEMORIAL HEALTH CARE/UNIVERSITY OF
MASSACHUSETTS MEDICAL SCHOOL/ TUFTS
UNIVERSITY SCHOOL OF VETERINARY MEDICINE
PROJECT CENTERS

Biomedical projects (MQP, IQP, PQP, and thesis) are
available at UMass Memorial Health Care, University of
Massachusetts Medical School (UMMS), and Tufts Uni-
versity School of Veterinary Medicine (TUSVM) for stu-
dents from all disciplines on campus. Each of these
centers is located close to WPI.

Itis recommended that students spread their projects
over the entire academic year. However, in some cases,
full-time activity for a term can be accommodated. Stu-
dents interested in project opportunities should contact the
Biomedical Engineering Department Projects Faculty Co-
ordinator well in advance of their planned project activity.

WORCESTER COMMUNITY PROJECT CENTER

Students work in offices in central Worcester and com-
mute daily from their WPI base.

Projects are recruited from private and public Worces-
ter agencies focusing on policy issues where recommen-
dations can make significant contributions to improving
the city we live in. Sponsorship includes government,
public interest, charitable and educational organizations.

Projects in 2000 included: a) a study of community
Internet accessibility (sponsor: Worcester Information
Technology Project); b) marketing of the Worcester Con-
vention Center and the City Hall Plaza (Director of Mar-
keting for the City of Worcester); ¢) implementing an
engineering curriculum at Doherty High School (sponsor:
Worcester Public Schools) and d) issues in rehabilitating
old commercial properties in the Prescott St. area for new
high-tech ventures.

For more information, see the Director, Assistant Pro-
vost Lance Schachterle, Boynton Hall, Second Floor.

THE MAJOR QUALIFYING PROJECT

The qualifying project in the major field of study should
demonstrate application of the skills, methods, and knowl-
edge of the discipline to the solution of a problem that would
be representative of the type to be encountered in one’s ca-
reer. The project’s content area should be carefully selected
to complement the student’s total educational program. In
defining the project area within which a specific topic is to be
selected, the student and academic advisor should pay par-
ticular attention to the interrelationships that will exist be-
tween the bodies of knowledge represented by courses,
independent studies, and Preliminary Qualifying Projects;
and by the Interactive Qualifying Projects.

MQP activities encompass research, development, and
application, involve analysis or synthesis, are experimental
or theoretical, emphasize a particular subarea of the major,
or combine aspects of several subareas. In many cases, espe-
cially in engineering, MQP’s involve capstone design activ-
ity. Long before final selection of a project topic, serious
thought should be given as to which of these types of activi-
ties are to be included. Beyond these considerations, the
MQP can also be viewed as an opportunity to publish, to
gain experience in the business or public sectors, or to utilize
special facilities like those listed on pages 8 through 15.

Off-campus MQPs are also very valuable for access to
state-of-the-art resources and contacts for future profes-
sional work.

GETTING STARTED ON AN MQP

Project topics are originated by students, faculty, or practicing
professionals participating in WPI's off-campus project pro-
grams. A faculty member in each academic department acts
as Project Coordinator for all majors within the department.
The Project Coordinator has assembled MQP topic descrip-
tions being proposed and has identified the faculty who will
serve as project advisors for each topic. This information can
also be reviewed in the reference section of Gordon Library
and the Projects Office. Students can also seek the guidance of
the Department Project Coordinator or the listed project advi-
sor directly. All project opportunities—MQP, IQP, PQP, on-
campus originated and off-campus originated—are made
available to the student body through a planned information-
sharing program of activities during C and D terms of the aca-
demic year prior to the start of the project.

Students should also consult the WPI home page for
“WPI Faculty Research and IQP Interests” to determine
areas of research interest where students may find oppor-
tunities for MQPs. Faculty research thus may lead indi-
rectly to sponsorship of MQPs.

PROJECT PROPOSALS

Students are strongly encouraged to begin their MQPs
with a project proposal. A detailed guide to preparing
project proposals is available in department offices or at
the Project Center.
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The Interactive Qualifying Project (IQP) challenges stu-
dents to identify, investigate, and report on a self-selected
topic examining how science or technology interacts with
societal structures and values. The objective of the IQP is
to enable WPI graduates to understand, as citizens and as
professionals, how their careers will affect the larger soci-
ety of which they are part.

The interactive project is a broad and integrative educa-
tional experience. The procedure employed to relate the
scientific or technological component to a social issue of-
ten arises from students’ formal work in the social sci-
ences or humanities. The scientific or technological
component is not limited to students’ major fields, though
students can draw upon their own majors in choosing an
IQP topic. The IQP provides unique opportunities in engi-
neering education for significant international education
and pre-professional experience. (See Residential Project
Centers, page 45)

PREPARING FOR THE IQP

While the preparation of most students for the Major Quali-
fying Project (MQP) involves extensive studies in technol-
ogy, preparing for the IQP emphasizes the development of
an understanding of the concepts and analytical techniques
of the social sciences. The social science courses taken to sat-
isfy the 2/3-unit social science requirement should be cho-
sen to support IQP preparation (as explained on pages
146-147). In some cases, this background will include the
study of other disciplines relevant to particular IQP topics.
Preparation guidelines are included in the respective IQP
division descriptions which follow, pages 38-44.

Students should begin preparing for their IQPs during
their first two years at WPI; most of this preparation
should be completed prior to work on the project itself. Be
sure to discuss IQP opportunities with your first-year ad-
visor. In preparing for specific IQPs, you can seek the as-
sistance of the IQP division coordinators indicated on the
following pages by the divisions below.

RESOURCES

To help students decide on an area of study and to identify
faculty members who might be potential advisors, the divi-
sion descriptions that follow indicate the chief areas of IQP
interest. The names of faculty who have expressed interest in
advising projects in each of these divisions may be deter-
mined by scanning the project proposals listed on the web-
site, www.wpi.edu/Academics/Projects/. A list of
residential project centers, with associated faculty, follows
the division descriptions. These consultants can provide you
with more information about the areas, and can assist you in
finding an advisor. If you have questions or need assistance
with your early exploration of interactive project opportuni-
ties, see the staff at the Interdisciplinary and Global Studies
Division Office in the Project Center. Also, consulting the
database of Completed Projects (on the campus computer
system) is most helpful in suggesting topics and/or advisors.

PROJECT PROPOSALS

Students are strongly encouraged to begin their IQP activ-
ity with a project proposal. A detailed outline on preparing
project proposals is available in the Interdisciplinary and
Global Studies Division Office in the Project Center. Only
students submitting project proposals and the accompanying
budget are eligible for college financial support for their IQPs.
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DIVISION 41, TECHNOLOGY
AND ENVIRONMENT

DIVISION 42,
ENERGY AND RESOURCES

IQPs in the environmental area have dealt with a wide
range of subjects, including hazardous waste, open space
planning, climate changes, acid rain, aquatic weed con-
trol, and environmental impact statements. Topics may be
global or a local issue; some projects are experimental and
generate new data, while others are more theoretical in
nature and apply prior research data. Projects must define
an appropriate interaction, and be defined and managed
within the alloted time period. Environmental projects
require a broad base of interest and knowledge, and
therefore should be undertaken by student teams rather
than isolated individuals. A faculty advisor familiar with
your topic and knowledgeable in its interdisciplinary as-
pects will be able to help your project group.

A project proposal should be done before the actual
project is initiated. This proposal should state the question
being examined, review the literature in the area of con-
cern, summarize the methodology to be used in the
project, suggest the data which will have to be collected,
and describe the intended usefulness of the project. This
proposal may be done as the first stage of the project, or as
a PQP, depending on the advisor’s requirements.

A wide range of environmental problems are available
for projects. The solution to some of these problems may
be sought by various environmental organizations (such
as Massachusetts Audubon Society) or governments (mu-
nicipalities or state agencies); the chance to work on such
problems provides the student group with the opportu-
nity to solve a real problem while providing the organiza-
tion or community with a beneficial report.

PREPARATION GUIDELINES
The following courses may provide some basic skills for
projects:
BB 2040 Principles of Ecology
CE 3059 Environmental Engineering
S§S 2117  Environmental Economics
SS 2311  Legal Regulation of the Environment

Other courses should be taken, depending upon the
particular project selected; for this reason it is helpful to
think about the project in your sophomore year.

This division focuses on the problem of meeting society’s
needs for energy and other mineral resources. The division
seeks to promote interdisciplinary project work on energy
and resource use and supply. We are concerned with the
technological alternatives, the economic, environmental
and human value questions that must be faced in choosing
among these alternatives, and the role of our social systems
and institutions in determining the choices that are made.

Emergence of energy as a distinct area of project activity
began at WPI with the energy crisis of 1973-1974. Since
then, the pattern of interests in this area both here and
elsewhere have evolved in response to international en-
ergy developments. Initially, issues of scarcity — the ad-
equacy of the world’s energy resources to meet a growing
demand and the sudden massive escalation of energy
prices that occurred from 1974-1979 — were a primary
concern. This period witnessed much activity in modeling
energy markets and forecasting trends in energy demand,
supply, and prices. Similar concerns were raised about the
supply of basic metals and minerals. Many studies were
undertaken of the markets for these natural resources to
identify long-run price trends, the prospects for
cartelizaton, and the need for stockpiles.

More recently, at WPI the interests of students and fac-
ulty alike have shifted to an emphasis on “solutions.” In the
last half dozen or so years most of our interdisciplinary stu-
dent projects have examined the economic feasibility, the
environmental side effects, and the impact on public health
and mortality of various resource technologies. Renewable
sources of energy such as solar, wind, wood, and hydro-
electric have been investigated frequently. More conven-
tional alternatives to high-priced oil such as coal, natural
gas, and nuclear power have received their share of atten-
tion. Many of these investigations have been of the case
study type, examining the feasibility of a new technology
in a particular setting. Energy independence at the level of
the individual home owner has been a popular theme. But
other projects have examined more global issues such as
the public’s attitude toward nuclear power and its role in
shaping national energy policy.

PREPARATION GUIDELINES

The implementation of government resource policies fre-
guently involves manipulation of resource markets. The
decisions our society makes about alternative sources of
natural resources and the extent of resource conservation
adopted will, to a large extent, be determined by the eco-
nomic laws of supply and demand operating in these
markets. Therefore, an understanding of how the
economy functions at the level of individual economic
decision makers and individual markets is essential for
the effective conduct of many resource IQPs. Appraising
the economic viability of alternative means of obtaining
resources frequently involves making investment studies;
i.e., capital budgeting.
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The role of government and public opinion in the for-
mation of our national energy policy can best be under-
stood and analyzed by a student who has a background
in sociology or political science.

To obtain information on these subjects a student
would take as many of the following courses as possible:
Management
MG 2200 Financial Management

MG 2850 Engineering Economics
MG 3400 Production System Design

Philosophy and Religion

PY 2712 Social and Political Philosophy

PY 2714 Ethics and the Professions: Personal, Professional
and Social Dilemmas

Social Sciences

SS 1110  Introductory Microeconomics

SS 1120  Introductory Macroeconomics

SS 1203  Social Problems and Policy Issues
SS1301 U.S. Government

SS 1303  American Public Policy

SS 2111  Social Control of Business

SS 2304 Governmental Decision Making and

Administrative Law

The SS courses listed above may be counted toward the
2/3-unit social science requirement.

DIVISION 43, HEALTH CARE
AND TECHNOLOGY

For much of the period since the advent of Medicare and
Medicaid legislation in the mid-1960s, the cost of medical
care has grown explosively. Both in inflation adjusted dol-
lars and as a percentage of Gross Domestic Product, medi-
cal care in the United States is now at a level greatly
exceeding that of the early 1960s. Furthermore, because of
the aging of the American population (the over-85 age
group — the so-called “frail elderly” — is the fastest
growing element of our population) and the growth of
expensive medical technology, forces remain strong to-
wards an even higher level of medical expenditures.

Projects in this division address the interaction between
health care technologies and the delivery of medical care
in the United States. These 1QPs focus on major social con-
cerns in medicine (e.g., Magnetic Resonance Imaging —
MRI, the potential for computer-based “expert systems”
in medical care, new technologies for maintaining the in-
dependence of the elderly, managerial systems to control
the cost of medical care, laser surgery, etc.) and medical-
moral issues (e.g., the living will, the right-to-die contro-
versy, organ transplantation, wrongful-death and
wrongful-life issues, human cloning, use of steroids in
sports, universal health insurance, abortion, fetal tissue
transplants, etc.).

There are several off-campus institutions and project
centers available as resources for students interested in
projects in this area. They include: St. Vincent Hospital,
the University of Massachusetts Medical Center, the Mas-
sachusetts Biotechnology Park (located in Worcester), San
Francisco General Hospital, and St. Mary’s Hospital, San

Francisco. The division coordinators should be contacted
for the names of WPI faculty members associated with
these institutions.

PREPARATION GUIDELINES

Projects in this division are multidisciplinary and should
appeal to students with widely differing backgrounds
and interests. Those students planning to do IQPs in this
area should develop institutional and methodical back-
ground in both the technological and social science areas
appropriate to their projects. Examples of courses which
introduce social science concepts fundamental to this
project area are listed below; course work in more specific
topics within this project area (e.g., PY 2713, Bioethics,
etc.,) is also available.

SS 1110  Introductory Microeconomics

SS 1120  Introductory Macroeconomics

SS 1202  Sociological Concepts and Comparative Analysis
SS 1203  Social Problems and Policy Issues

SS1301 U.S. Government

SS 1310 Law, Courts and Politics

SS 1402  Introduction to Social Psychology

SS 2302  Science-Technology Policy

The SS courses listed above may also be counted to-
ward the 2/3-unit social science requirement.

DIVISION 44, URBAN AND
ENVIRONMENTAL PLANNING

Urban and Environmental Planning 1QPs offer the student
a wide range of opportunities to investigate and analyze
problems that require a systematic and comprehensive ap-
proach. IQP topics cover a wide range of areas, including:

Environmental analysis—such as the investigation of the
“quality of life” or the impact resulting from physical al-
terations of the environment.

Environmental impact statements.

Resource management programs—such as water man-
agement programs for lakes, groundwater, rivers; or for-
est management programs for fuel, lumber, and
recreation.

Redevelopment and renewal of city neighborhoods.
Rehabilitation of historic places and buildings.

Fiscal analysis and program impacts—such as those re-
sulting from the implementation in Massachusetts of
Proposition 2 1/2.

Preservation of agricultural lands.

Conservation and open-space planning.

Demographic policies and community facilities planning.
Land use planning.

Impacts of infrastructure development.

Often these problems are complex, requiring the use of
concepts and skills provided by a range of professions and
disciplines: sociology, economics, political science, physi-
cal science, law, and engineering. Ignoring these contribu-
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tions often leads to environmental and social impact, such
as air and water pollution, unexpected fiscal burdens,
noise, environmental disasters, and unhealthy living con-
ditions. These now are evident in the “treated” water from
our urban areas, in the disposal of solid waste from our
consumer society, in the sterility of our “planned” subdivi-
sions, and in the global alteration of fragile environment.
Comprehensive planning for our urban and natural envi-
ronment necessitates a holistic approach to solving specific
problems which are faced by our neighborhoods, rural
environments, urban areas, and the nation, as well as the
world itself. Such problems will become worse unless
comprehensive planning is understood and used.

PREPARATION GUIDELINES

The concepts and skills necessary for a planning-project
will depend on the specific area. Often these multi-
disciplinary skills are brought to a project through a team
effort, in which individuals share their learned disciplin-
ary skills and concepts to solve the problem together. The
following are suggested courses which could be beneficial
to students who are interested in doing projects in Area 44:
Civil Engineering

CE 3070 Introduction to Urban and Environmental Planning
CE 3074 Environmental Analysis

CE 4071 Land Use Development and Controls
Social Science

SS 1203  Social Problems and Policy Issues

S§S 2117  Environmental Economics

SS 2311  Legal Regulation of the Environment

The SS courses listed above may be counted toward the
2/3-unit social science requirement.

Humanities
HI 1311  Introduction to American Urban History

DIVISION 45, SCIENCE
AND TECHNOLOGY:
POLICY AND MANAGEMENT

Projects in this division share a concern for government’s
role in solving or preventing a problem related to science
and technology. Society must make collective choices
about technology; increasingly, it does so through the po-
litical process. The politics of nuclear power, impact of
urban forests on the environment, consumer needs and
their impact upon public policy, the relationship between
the educational needs of society and responses in the field
of education, health policy, and organizational ap-
proaches to information management, examples of the
issues addressed by students and their advisors. Fre-
quently, the projects use one of the many techniques of
policy analysis, which include statistical measures, inter-
views, and examination of legal case materials.

Policy analysis is one approach, but other projects have
used a slightly different approach by focusing on the orga-
nizations that perform research and develop technologies.
These projects contribute to the design of successful public

and organizational policy by explaining how universities
and corporations operate, and by identifying those organi-
zational characteristics that are pertinent to corporate or to
public policy. IQPs have analyzed the prospects for uni-
versity-industry relations, the development of entrepre-
neurs, the implications of the diffusion of innovations in
organizations, the impact of new technologies on jobs, and
the government’s role in moderating the social impact of
the shift to a high-technology service economy.

PREPARATION GUIDELINES

Students should prepare for these projects by learning
about the American political economy, public policy, the
legal system, and in some cases the management of
organizations.

Political Economy and Public Policy

SS 1203  Social Problems and Policy Issues
SS1301 U.S. Government

SS 2302  Science-Technology Policy

Legal System

SS 1310 Law, Courts, and Politics

SS 2311  Legal Regulation of the Environment

Management of Organization
S§S 2111  Social Control of Business
SS 2121  Government Budgets and Fiscal Policy

Students are encouraged to blend their technical knowl-
edge with a policy analysis. They could identify a policy
issue in their major field and look at it from an economic,
political, legal, or management perspective.

DIVISION 46, SOCIAL STUDIES
OF SCIENCE AND TECHNOLOGY

Projects in this area cover a variety of specific topics, but
are united by a general perspective which is characteristic
of the field of Science, Technology and Society studies.
S.T.S., asitis called, is known by its emphasis on the criti-
cal examination of conventional wisdom about the social
implications of science and technology.

When proponents proclaim the dawn of a new era or
predict that great social progress will accompany the
emergence of a technology, S.T.S. people look for the
other side of the coin. When opponents attack technology,
due to the alienation, loss of meaning, and control issues
it creates, S.T.S. people go poking around to see what new
possibilities will emerge. Whether the result will be new
freedom or new tyranny often depends on the surround-
ing social arrangements.

In short, the aim of a S.T.S. project is to begin throwing
off our blinders about the nature of technology, and really
examining the ways in which technologies interact with
social systems. One starts by dropping the idea that tech-
nology impacts society, rather than vice versa, and by
guestioning the assumption that technological advances
automatically represent social progress. Much follows
from this modest beginning.
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S.T.S. is sometimes called “the Science of Science,” as
you adopt an attitude of scientific skepticism and then
look at science itself, or a technological issue. The result is
a critical, but not negative, perspective on technology
which paves the way toward a balanced assessment of the
benefits and costs of technical change.

Classic S.T.S. projects might involve analysis of tension
between technical experts and democratically-elected
leaders, the conditions under which technology seems to
become an irresistible social force or the way in which dis-
tribution of wealth, power, and status are affected by
technological change. Organizational “mindsets” leading
to technical accidents have also been good project themes.

Technology is rarely neutral in socio-political terms, but
its impact can be subtle. The most challenging and reward-
ing type of S.T.S. study deals with the way technology af-
fects the way in which we relate to the world or view
ourselves. Those interested in the interface of technology
and society are often like a fish trying to understand water,
the medium in which it lives. The great challenge of this
field, but also its greatest reward, is that it seems to require
considerable reflection about society and the role of the
technologist in it to do a first rate S.T.S. project.

CURRENT PROJECT THEMES

Within this broad field, four general project themes are
being developed into continuing project streams. A few
illustrations of each type are offered below from the list of
completed projects.

1. Technological Literacy and Public Understanding of
Science

2. Reception of Scientific and Technical Innovations by
Affected Communities and Technical Professions

3. Impact and Equity Issues Related to Gender, Race,
Ethnicity or Social Class.

Reforms in Science or Engineering Education
Processes of Technology Transfer and Product
Innovation

PREPARATION GUIDELINES

As one can see, S.T.S. is by its nature an interdisciplinary
field. Hence, project preparation could appropriately
draw from a range of academic disciplines. However, it is
usually best to concentrate on picking up the perspective
first, and a variety of courses in social sciences, history,
and philosophy are taught from S.T.S. perspective. The
courses that do the best job of introducing this approach
include:

S

SS 1202  Sociological Concepts and Comparative Analysis
SS 2208  The Society-Technology Debate

HI1 3331 Topics in Science, Technology and Society

ID 3150 Light, Vision, and Understanding

SS 2302  Science-Technology Policy

SS 2304 Governmental Decision Making and

Administrative Law
CS 3043 Social Implications of Information Processing
HI 2334 European Technology Development
EN 2252 Science and Scientists in Modern Literature

DIVISION 47, SAFETY
ANALYSIS AND LIABILITY

Projects in this division deal with issues of people and
property safety and the management of risk associated
with the hazards inherent in today’s society.

The analysis of risk required two components:

1. a measure of severity, and
2. aprobability distribution

Typical measures of severity include deaths, injuries,
dollars of property damage and days of business inter-
ruption. The probability distribution gives a probability
for each value the severity measure can take. Some of the
risks that have been studied as part of this project division
have included risks due to unwanted fires, the misuse
and abuse of consumer products, those risks associated
with workplace safety and risks associated with natural
disasters. Risk management and analysis tools used have
included scenario development, fault tree construction
and event tree analysis.

The risk associated with unwanted fires is of special in-
terest because each year fires claim a greater toll than
earthquakes, floods, tornadoes, and all other natural di-
sasters combined. In just a few minutes time, a single fire
or explosion can have catastrophic consequences in facili-
ties ranging from hotels, hospitals and schools to high-rise
offices and complex manufacturing operations. Projects in
this topic have examined fire department operation, in-
vestigated the economic consequences of design changes
in residential smoke detectors and evaluated firesafety
risks in passive solar heated homes.

Liability issues focus on the risk associated with prod-
ucts and the consequences of people’s actions. Some re-
cent projects in this have been:

1. Forensic Investigation of an LP-Gas Cylinder Explosion
2. An Injury Investigation of Quadriplegia Resulting from
an Automatic Shoulder Seatbelt: Design Failure or
Negligent in Use
3. Rollover Propensity of the Suzuki Samurai
4. Legal, product liability and personal injury issues
resulting from the case of Locke vs. Mack Trucking, Inc.
Some useful courses for preparing for “Safety Analysis
and Liability” IQP’s include:
FP 3070 Fundamental of Firesafety Analysis

MG 2950 Business Law and Ethics
MA 4213 Risk Theory

SS 1202  Sociological Concepts and Analysis

SS 1203  Social Problems and Policy Issues

SS1301 U.S. Government

SS 1310 Law, Courts, and Politics

SS 2111  Social Control of Business

SS 2301  Public Policy Formation and Implementation
SS 2311  Legal Regulation of the Environment

SS 2403  Social Research and Social Problem-Solving
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DIVISION 48, HUMANISTIC
STUDIES OF TECHNOLOGY

The overall theme of projects in this group is the interac-
tion of science and technology with the humanistic and
nonquantitative aspects of culture. Together with the rel-
evant fields in science and technology, the appropriate
areas of culture from which the methodologies and sub-
stance of the projects will be drawn include philosophy,
literature, history, religion, humanistic psychology, and
the fine arts, with emphasis on values and ideas. The in-
teraction of all levels of technology with the cultures of
traditional and developing societies, as well as developed
ones, is within the scope of the group. Thus, projects can
range over an enormously broad area to include such di-
verse topics as the relationship of the literature to technol-
ogy or science, philosophical analysis of the nature and
role of the individual in a high-level technological society,
or an historical examination of the reductionist view of
man as a machine.

Whenever possible, two faculty members will advise
each project, one advisor being drawn from the appro-
priate humanities or art discipline. Faculty members will
explain to students the scientific, technological, and hu-
manistic background necessary to begin the projects for
which they will act as advisors.

PREPARATION GUIDELINES

Besides a general familiarity with the basic concepts and
ideas in the physical sciences, projects in this area involve
historical, cultural, social, psychological, or philosophical
analysis. Many projects are aided by a general back-
ground and familiarity with the literature and fine arts of
the modern era.

EN 2252 Science and Scientists in Modern Literature

HI 2332 American Science and Technology from 1859

HI 2333 History of Science From 1700

HI 2334 European Technological Development

HI13331 Topics in Science, Technology and Society

ID 3150 Light, Vision, and Understanding

PY 2711 Philosophical Theories of Knowledge and Reality
PY 2713 Bioethics

SS 2207  Creativity and the Scientific Community

SS 2208 The Society - Technology Debate

SS 3278  Technology Assessment and Impact Analysis Seminar

Courses might also be selected from the literature, mu-
sic, art, and philosophy offerings appropriate for the pe-
riod and national group being studied (either American,
European, or Asian), or the history of architecture.

The SS courses listed above may be counted toward the
2/3-unit social science requirement.

DIVISION 49, ECONOMIC
GROWTH, STABILITY
AND DEVELOPMENT

There are two major areas of interest in the division:

A.
PROBLEMS OF STABILITY AND
CHANGE IN MATURE COUNTRIES

This project area is concerned with many of the issues that
confront the world’s developed economies. These issues
include the distribution of income and wealth, the kinds
and quantities of available jobs, who obtains or fails to
obtain the more desirable jobs, and the causes and conse-
guences of inflation and recession. The analysis can focus
upon particular sectors or upon the nation as an aggre-
gate. Emphasis is placed upon the manner in which tech-
nological and social changes are integrated into the
organization of work in society. Economic, social, psycho-
logical, as well as political and technological questions
can be raised in this project area.

B.
PROBLEMS ASSOCIATED WITH
GROWTH IN DEVELOPING NATIONS

This project area is intended to encompass a wide range
of problems facing developing nations. Generally,
projects analyze the environmental, social, economical,
and distributional impacts of growth and development,
and the design of policies aimed at eradicating poverty
and unemployment. In more specific terms, these projects
address such issues as sustainable development strate-
gies, the choice of sectoral policies, the choice of monetary
and fiscal policies, rapid population growth, housing and
urbanization, education and training, questions of “ap-
propriate technology” and its transfer, import substitu-
tion and export promotion, foreign aid and foreign debt,
foreign investment, and the role of international firms.

PREPARATION GUIDELINES

The foci of these project areas are economics, psychology
and policy studies. Students anticipating work in these
areas should have a background in economics, social sci-
ence, and psychology, and a familiarity with the tech-
niques of statistical analysis and/or computer simulation.
Among the courses suggested for preparation are:

SS 2105 Dynamic Modeling of Economic and Social Systems
SS 1120 Introductory Macroeconomics

SS 2120 Intermediate Macroeconomics

SS 2125 Development Economics

SS 1110  Introductory Microeconomics

SS 2110 Intermediate Microeconomics

SS 2117  Environmental Economics

SS 2111  Social Control of Business

SS 1402  Introduction to Social Psychology

SS 2405 A Psychological Perspective on Environmental

Problem Solving
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SS 2406  Cross Cultural Psychology: Human Behavior in a
Global Perspective

SS 1303  American Public Policy

SS 1310 Law, Courts, and Politics

SS 2311  Legal Regulation of the Environment

SS 2312 International Environmental Policy

The courses listed above may be counted toward the
2/3-unit social science requirement.

DIVISION 50, SOCIAL
AND HUMAN SERVICES

The delivery of social services is one of the most difficult
and controversial problems currently faced by our society.
In the past, IQPs have examined such issues as services for
the mentally or physically handicapped, especially public
school students, rehabilitation of juveniles, treatment for
alcoholism and drug abuse, consumer information aware-
ness, assessment of college life and student attitudes, and
other community service concerns. Many projects in this
division will be concerned with the strengths and deficien-
cies of the systems which the private and the public sectors
of our society have established or are proposing to estab-
lish for dealing with community problems.

PREPARATION GUIDELINES

Projects in this category are multidisciplinary, and should
appeal to students with widely differing backgrounds
and interests. Those students who expect to do IQPs in
this area should develop analytic backgrounds in the par-
ticular social science area(s) appropriate to their project.
Examples of courses which introduce concepts funda-
mental to this division are listed below. Students antici-
pating IQPs which involve economic analysis should
consider course work in that discipline. Also, projects in-
volving surveying of public attitudes will require back-
ground in social analysis as found in SS 1402 and SS 2403.
SS 2203 is an excellent introduction to problem-solving in
the social sciences. MG 2300 is recommended for projects
involving conflict resolution and management of social
problems through industrial engineering techniques.

Recommended Courses
MG 2300 Organizational Science—Foundation

SS 1110  Introductory Microeconomics

SS 1120  Introductory Macroeconomics

SS 1202  Sociological Concepts and Analysis
SS 1203  Social Problems and Policy Issues

SS 2311  Legal Regulation of the Environment

The SS courses listed above may be counted towards
the 2/3-unit social science requirement.
Examples of IQPs recently completed in this division are:

= A Guide to References That Assist Wheelchair Users in
Addressing Concerns That Can Occur During
College Careers.

= Alcohol and Youth Culture in Spain and the U.S.

= Computer Adaptations for Visually Impaired.

= Streamlining Communication Systems for Autistic
Children

DIVISION 51, EDUCATION IN
A TECHNOLOGICAL SOCIETY

Offerings in this area include projects in which WPI stu-
dents teach and/or develop curricula at all grade levels
from K through college in a variety of subjects. In other
projects, students apply technology to learning (through
research and development of teaching aids and ma-
chines), deal with mass media (methods and implications
of teaching large segments of the population), or focus on
the teaching-learning process (through study and re-
search of learning models and theories).

Many projects are carried out with local regional public
and private schools through the “WPI School-College
Collaboration in Mathematics and Science Education.”
WHPI has a close working relationship with the nearby
Doherty High School. For details of these programs, con-
tact Assistant Provost Lance Schachterle, Boynton Hall.

PREPARATION GUIDELINES

Education plays a dominant role in the modern, technical
society. It is a compulsory, long-term experience for a sig-
nificant segment of the American population. To prepare
for projects in this area, the student should have a per-
spective on modern American history with emphasis on
the development and growth of the present educational
system, an understanding of psychological development
and theories of learning, and a background in the elemen-
tary concepts of social science research.

HI 1311 Introduction to American Urban History
SS 1202  Sociological Concepts and Analysis

SS 1402  Introduction to Social Psychology

SS 1203  Social Problems and Policy Issues

SS 2401 The Social Psychology of Education

The SS courses listed above may be counted toward the
2/3-unit social science requirement.

For students planning to develop science curriculum,
the appropriate science and mathematics background is
assumed.

TEACHER CERTIFICATION OPTION

Students doing education IQPs may be interested in also
qualifying as a secondary school mathematics or science
teacher. For information on this option, see “Teacher Cer-
tification” on page 104.
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DIVISION 52, LAW
AND TECHNOLOGY

Technological developments take place in the context of a
complex legal and regulatory environment. For example,
courts will apply principles drawn from unwritten com-
mon law to restrict land uses by property owners. In con-
trast, developments in communications, energy, and
pharmaceuticals are governed by an interlocking struc-
ture of statutes and regulations at both the state and fed-
eral levels.

IQPs in this division focus on the interaction between
legal and regulatory institutions and technology. Project
students study statutes and their history, regulatory sys-
tems, agency decision making, and judicial decisions to
determine their impact on technology.

In addition, students study the operation of technology
in a legal environment to determine whether social goals
expressed in law are realized in practice. Will the Clean
Air Act clean air? Do regulations for the handling and dis-
posal of toxic materials protect the public? Can regulation
effectively promote energy conservation? Do procedures
governing drug approval unnecessarily prevent the
speedy introduction of new treatment methods?

Aspects of legal and regulatory decision making are
also studied. When do courts accept scientific evidence as
determinative of facts? Can scientists provide objective,
expert advice for governmental decisions or are scientists
destined to become partisan policy advocates?

The answers to all these questions are important if tech-
nology is to aid us in the achievement of social goals and
if courts and regulatory agencies are to succeed in defin-
ing and implementing social policy.

PREPARATION GUIDELINES

Successful completion of IQPs on the topics described
above depend, in part, on prior preparation in govern-
ment, law and society-technology issues. The following
courses support IQP research in this division:

HI 2317 Law and Society in America, 1865-1910

SS 1110 Introductory Microeconomics

SS 1120  Introductory Macroeconomics

SS1301 U.S. Government

SS 1303  American Public Policy

SS 1310 Law, Courts, and Politics

SS 2208 The Society-Technology Debate

SS 2302  Science-Technology Policy

SS 2304  Governmental Decision Making and
Administrative Law

SS 2310 Constitutional Law

SS 2311  Legal Regulation of the Environment

SS 3278  Technology Assessment and Impact Analysis Seminar

Students should consider combining courses listed
above to form sequences in policy studies, law, or society-
technology studies. Additional information on sequences
appears in the description of social science courses.

DIVISION 53, HISTORIC AND
ARTISTIC PRESERVATION
TECHNOLOGY

Projects in this division examine the value and policy is-
sues surrounding decisions on which historic and artistic
objects such as buildings, battlefields, statues, monu-
ments, prints, drawings, paintings, and sculptures should
be preserved and how best to preserve them. They may
also deal with the technical issues involved in art conser-
vation and restoration and involve application of the tech-
nical methods available for analyzing the composition of
historic objects.

PREPARATION GUIDELINES
Ideal preparation for projects in this division would in-
clude art history and material science and familiarity with
data base management programs.
Recommended Courses:
AR 1111 Introduction to Art History
AR/ID  Light, Vision, and Understanding
3150
AR 2113 Topics in 19th and 20th Century Architecture

HI 1331 Introduction to the History of Science
HI 1332 Introduction to the History of Technology
ES 2001 Introduction to Materials Science

ME 2820 Materials Processing
CM 580 Materials Characterization in the Solid State
CM 508 Catalysis and Surface Science of Materials
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In addition to IQP and MQP opportunities on campus,
through the Global Perspective Program, WPI students
have many opportunities to work for a seven-week term
at one of WPI’s residential project sites. Project work con-
ducted at these sites provides teams of students with ex-
traordinary opportunities to learn by solving problems
provided by professional or government agencies. Most
of these programs offer IQPs; MQPs and one-term Suffi-
ciencies (see page 51) are available depending on faculty
advisors.

Registration for IQP work in these programs begins in
the fall with the Global Opportunities Fair. At the Fair,
IQP and exchange program directors will be available to
talk with students about these opportunities. Students
should apply in the fall of the year preceding the year in
which they would like to participate. Further information
is available at the Interdisciplinary and Global Studies
Division in the Project Center.

RESIDENTIAL PROGRAMS

All programs offer the students the opportunity to com-
plete a project in seven weeks of full-time work. Advance
preparation is required. Faculty advisors are in residence
at the site.

TERMS OFFERED

A B C D E
Greenbelt, Maryland* O
Washington, D.C. O
Worcester, Massachusetts O
Bangkok, Thailand O
London, England
Silicon Valley, California** O
Boston, Massachusetts
Copenhagen, Denmark
Darmstadt, Germany
London, England
Madrid, Spain***
Melbourne, Australia
San Juan, Puerto Rico
London, England O
San José, Costa Rica
Venice, Italy O

O
I i [ o e

O

*This site offers MQP program at NASA Goddard Center.
** MQP opportunities only.
***Sufficiency opportunities only.

PROGRAMS IN
THE UNITED STATES

WASHINGTON PROJECT CENTER

Director: Prof. D. DiBiasio, Project Center

WPI’s Washington Project Center operates in Term B each
year. Students, usually juniors and seniors, work in three-
member project teams with a variety of federal, private,
and nonprofit groups. In the past, projects have been com-
pleted with the U.S. Coast Guard, the Office of Patents
and Trademarks, the National Science Foundation, the
National Academy of Engineering, the National Society of
Professional Engineers, the Agency for International De-
velopment, the Consumer Product Safety Commission,
the Department of Health and Human Services, among
many others. Students work on their projects at the spon-
soring agency for the entire seven-week term, while living
in downtown Washington, D.C., within several blocks of
the White House and many government agencies.

There are several qualities that every Washington
Project Center applicant should have. Most importantly,
students should have a curiosity about how government
works and the importance of na