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Abstract

In developing the PLAN, WPl sought to address
concerns inherent to its then traditional curriculum that
was rigid, unresponsve to differences among sudents
and was compatmentdized by independent depatments
so that intellectual growth was fragmented.

The PLAN was an entirdy new and different
educationd program responsive to the needs of students
and society while nurruring senstivity to the ideas and
vaues of our society. It included fundamenta departures
from the traditiond dements of technicd education
induding;

A. Theachievement of competence rather than
the accumulation of credits.
B. Individua freedom and responsbility

in planning the program of study.

C. A large component of project and
independent study learning.
D. Emphasison education as acoopera

tive venture between faculty and
students.
Frequently, changes to enginegring curricula

involve the addition of new materid to a wel-established
body of knowledge Deciding which components to
eiminate becomes the centrd issue in curricula reform. To
adopt and implement the PLAN, the WPl community
necessrily employed a more fundamentd gpproach by
focusng on leaning rather than information trandfer.
Additiondly, the PLAN has been a dynamic entity
undergoing continual and subdantive revison in the best
spirit of continuous improvement. In the following sections
the processss invoked in the adoption and revison of the
PLAN by the WPl community are outlined in the hope they
may hdp guide other faculties in embracing substantive
revison.

Introduction

The impetus for curricular reform was faculty
recognition that "the school didnt have gods for the
future"” Debate in a faculty meeting led to the gppointment
of a planning committee that studied the matter and mede
reports over an eighteen-month period. This process
involved students,
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faculty, adminigrators, trustees, and aumni and resulted in
a plan, the WPl PLAN &s it came to be known, which was
voted by the faculty and adopted by the administration and
trustees. The faculty vote was not unanimous, one-third of
the faculty did not vote in the affirmative.

Thee same thoughts were echoed in "The
Enginering Education Coditions” which traces the origin
of the coditions to the late 1980's when senior NSF
managers sought to change the prevaling paadigm  of
engineering education to a comprehensive approach that
focused on connecting and integrating curricular  lements.
The program amed to edablish curricula that would
engage dudents in excting and fulfilling sudies and
provide them with a strong foundation and the capacity for
lifdong learning.

What WP hes learned as a community about
implementing a "change in the prevaling paradigm” may
be helpful a other inditutions as the coditions proceed in
ther efforts to chdlenge conventiond thinking about
enginegring education throughout the US. What WP hes
learned has dso aded greatly in repodtioning WPl as a
broader comprehensve universty seeking to define the
kind of libera education needed for the next century.'

Origind WP PLAN

The PLAN conssted of severd principd dements
dong with assessment mechanisms. It was begun in 1971

when WP was predominatdy an engineering school. The
pnncnpal components were;
Proects and Independent Study- approximatey 25

percent of sudents time would be spent applying
theoreticd knowledge to practica problems. It was
envisoned, for example that undergraduate students
would work sdeby-sde with faculty members and
graduate students at the frontiers of discovery.

D Internship Centers - sudents would  conduct
meaningful work in line with ther dudies in an
industriadl  setting  under the guidance of a faculty
member.

Multidisciplinary Approach - combining the study of
gience and  enginegring  with  courses  in the
humanities and socid sciences.

D Intersesson - a concentrated time between terms
during which vigting scholars would conduct seminars
and short courses.

D Cdendar - four terms each seven weeks in length plus

summer term.

The degree requirements specified that <tudents
must demondrate competence by agpplying knowledge to
unfamiliar problems. To this end, it was envisoned tha
eech
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sudent would pass a comprehensve examinaion and
satisfactorily complete two advanced level projects (each
the equivdent of a term's academic work or one-quarter
academic year) and complete satifactory dudies in a
minor fiedd. By the time the fird class graduated, the
comprehensve examindion had been implemented as a
competency examination. Evauation conssted of written
evaduations of project and independent study work on an
"accepteble” or “accepteble with  didinction” bass.
Competency examinations were adminigered by the
appropriate disciplinary department and were srictly on a
passfal bass. Problems were origind and unfamiliar to
students. Typicdly, students were given a few days to
resarch and work the problem and prepare a written
response, which was submitted to an  examining
committee, much like a theds committee Students were
then given an ord examingion and informed immediatdy
whether or not they had demonsrated competence.
Students were digible to take the competency examination
after successful completion of a minimum quantity of
academic work. It could be retaken any number of times,
but most sudents successfully demonstrated competence
within four years. A few were successful after three or
three and one-hdf years while some took longer than four
years.

The structure of the PLAN included a number of
significant depatures  from traditiona  engineering  and
stience pedagogy. Students were given the freedom and the
responsibility for their own courses of sudy in a
non-prescriptive  environment  with a focus on outcomes.
The curriculum was largely project-based with the projects
drawvn from the "red world" Students necessarily learned
to ded with open-ended problems, to learn on an as-needed
basis, and to take responsibility for their own progress. The
PLAN dramaticaly increased the advisng responsbility of
the faculty and was believed to be more cogt-efficient. The
PLAN recognized that knowledge of human reationships
and human need was a importat to enginers and
scientists as to liberd arts mgjors. Students  were required to
conduct substantive sudy in the humanities and (soon)
would be required to conduct one of the project activities at
the interfface of technology and society. Findly, the PLAN
was envisoned to subgantively involve graduate students
in the undergraduate progran and to have undergraduate
project activity intimately connected to graduate research. It
was planned that the undergraduate student would not only
experience multidisciplinary  projects, but adso would be
partners in the excitement & a broad spectrum of collegiae
life

TheWPI PLAN at Present

Three projects, digtribution requirements and
some anillay eements conditute the present degree
requirements. The projects and their principad outcomes
ae
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The Humanities "Sufficiency” Project, which
measures whether the dudent has achieved a
aufficent background in a sdf-sdected aea of the
Humanities or Ans (for engineering and science
students) to be likdy to continue lifdong learning in
thet areg;

The "Interactive Qudifying Project” (or 1QP)
which assesses the capacity of students to reflect on
the impacts of science and/or technology on societd
vaues and dructures, and The "Mgor Quadlifying
Project” (or MQP) which messures the ability of
sudents to begin working on open-ended professiond
problems a the levd assumed of someone beginning
professiond practice or graduate school.

Collectivdly, WPl bdieves these three projects
provide students with a learning environment where they
have rich opportunities to achieve the goas the faculty
articulated in

1987:
> To lead students to devdop an excdlent gragp of
fundamentasin their principa areas of study.
> To lay a foundaion for life-long renewd of knowledge.
> To gain amature understanding of themsdlves.
> To form a deep appreciation of the interrelationships
anong basc knowledge technicd advence, and
human need.

Required projects form the core of the PLAN. The
curriculum is desgned so that faculty spend substantia
time working with individud or smdl teams of project
students in a cooperative environment.

Firgd, the Humanities "Sufficiency project. The
WPl faculty believe srongly that every student should
atan substantive understanding of the humanities through
sudy in a sequence of thematicdly related courses and
project work. The experience was desgned to dlow
sudents to acquire an understanding of how knowledge is
obtained and expressed in a nontechnica area. Students,
with the support of advisors, sdlect five courses where they
must define a thematic or intelectud reationship for
example, five courses deding with aspects of higtory of
sience, or thester production, or cregtive writing. They
conclude their sequence of dudy by writing, with a single
faculty advisor, a find project wherein they conduct
independent study and a criticd or ressarch essay (or
origina work or performance).

The Interactive Qudifying Project resulted from

faculty concern that sudents needed to develop
goprecigion of the inter-reationships of  stience,
technology, and society. The objective of the IQP is to
endble graduates to understand, as citizens and
professonals, how their careers will &ffect the larger

society of which they are pat. This project is the
equivalent of three courses and is typicdly conducted in a
gndl team sdting under the guidance of one or more
faculty advisors. Any faculty member can advise
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any undergraduate(s) in this project activity. As such, the
faculty, as a whole, cdearly has ownership of the IQP and
has developed an expectation that everyone ought to
participate.

Interactive Quaifying Projects by definition are
st in a societd context and are frequently pre-arranged
with other organizations such as government agencies,
museums,  societies, and  foundations.  Students  are
expected to prepae a proposd, conduct background
research, conduct the study, and prepare a written report.
Students make frequent ord reports during the project and
many meke forma presentations a the project conclusion.
The feculty advisor works with the project team
throughout the project, findly reading and evdueting the
report. Thus, the report itsdf is the outcome reflecting
achievement of understanding of the interrdationship of
technology and society in an ingtance, that usually has
broad implications.

The three courses equivaence for the IQP is in
fact, one of the principd reasons WP adopted a
Lvenrwesk trom  beds for the academic  schedule
Normally, students take three courses per term, but dearly
can pursue the entire IQP in one sevenweek term which
provides opportunity for of campus project centers.
Approximately onethird of WP undergraduates take
advantage of this opportunity to conduct their IQPs at
edablished residentid project centers in Washington, DC,
Sean Francisco, Bangkok, London, Venice, Pueto Rico,
CogtaRico, and dsewhere.

The find project-based degree requirement is the
Maor Qudifying Project (MQP). Our faculty wanted to be
sure that the students demongtrate, in their mgor fidd of
study, the gpplication of the skills, methods, and knowledge
of the discipline to the solution of a problem that would be
representative of the type to be encountered at the
beginning of ones caeer. Typicdly, sndl teams ae
formed to focus the project work on a topic offered by
indugtry, the faculty, or the students themselves. Again, the
course equivdence is three courses, but usudly spread
throughout the year. Both the advisor and students must be
in the same discipling dthough multi-disciplinary teams
ae frequently formed together with an advisng group of
faculty from the represented disciplines.

Students prepare a proposa ddineating what, why,
where, when, and how they will conduct the project.
Frequendy, MQPs involve enginegring design o that
specifications must be developed, the design conducted,
and demondration of achievement must be made. In this
case, ord presentations are necessary in the weekly team
meetings and, often, a the project concluson. The report,
itself, is one of the outcomes reflecting the objective
Additiondly, written and ord communications are
demonstrated as ae other desred dements such as
teamwork.

In addition, students must satisfy Didtribution
Requirements, a Socid Science Reguirement, a Residency
Re
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quirement, a Phydca Education Requirement and achieve
a threshold amount of academic credit. For students of
enginering, the Didribution Requirement results in one
year of sudy in mathematics and science, one and a hdf
years dudy in enginexing sdence and desgn, ad
out-of-department study stems, etc.

Global Per spective Program

The globd economy, fuded by scientific
discovery, technologicd  innovation, and  instantaneous
communication, has produced fierce competition for
financid, materid, and human resources. Scientigs and
engineers will be confronted as never before with problems
whose solutions require technica expertise and necessitate
an ability to understand and work effectively in cultures
other than their own.

Ten vyeas ao, WP launched its Globd
Perspective Program to provide students an opportunity to
pursue projects concentrating on global issues. Presantly,
there ae 15 Globd Project Centers where sudents and
advisors pursue project activity. Predominately, the focus
has been on Interaction Qualifying Projects but recently
Sufficences and Mgor Qudifying projects have been
added and plans are underway to include graduate activity
as well. Approximately 25 percent of the undergraduate
students have participated in this program during the past
few years. This percentage is expected to increese to 50
percent during the next few years WP minimizes the cost
of participaing in this program by charging no additiond
fees extending full finendd ad, and requiring "project
fees' from gponsoring agencies Loca  organizers arange
housing, board and transportation with an eye toward
economy and aso arrange projects and sponsors aswell.

Change Process

Reflecting on the process of change & WHI, the
outcomes that were achieved include:
Academic program planning shifted from faculty to
students.
Students creste programs of sudy
individud interests.
Prescribed sequences of courses diminated.
Focus shifted to outcomes rather than subjects or
COUrses.
Project-based curricullum motivates students to learn
both in and out of classrooms.
Sonificat  ord and
embedded in projects.
1 Emphesis shifted to learning rather than information
trandfer. Revisad academic caendar to enable flexibil-

talored to
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ity, off campus projects, etc.
Egddblishment of non-punitive grading  system.
Encouragement of cooperdive learning.

The curricular changes & WP grew out of
dissatisfaction with traditiond engineering education and
concern that inditutional direction was lacking. The
change process was driven by faculty through a committee
structuree with administrative support. Since there are no
schools a WH, dl faculty are involved in curricular
change. Approximately two-thirds of the faculty ultimately
voted to esablish the WPl PLAN. In order to ensure
successful  establishment of the PLAN, an implementation
committee was formed to facilitate the curricular changes.
The "learningcurve' was very deep as the nature of
projects was developed, as competency examinations were
adminigered, and as academic advisng matured. Initialy,
it was bdieved that the PLAN would be less codly than a
traditiona  curricllum, but it was recognized that
trangtiond costs would be dgnificat. It is  worth
observing that faculty development was (and ill is) an
important component of the PLAN. To this end, numerous
"retreats' and summer efforts were conducted to refine the
curricllum,  deveop  administrative  procedures,  and
establish astrong advising system.

Outcomes

The WP PLAN includes components which ae
inherently tutorid and time intensve for faculty. Courses,
for the most pat seven weesks in length, demand that
students learn on their own and & a fast pace. Many
sudents and faculty have initid difficulties with these
formas. In recruiting faculty, WP seeks individuds who
can be comforteble with a non-traditiond curriculum, who
ae openminded and adapteble, who are interested in the
interrelationships of technology and society, and who are
willing to spend a substantid amount of time in project and
academic advisng activities Neverthdess, expectations for
scholarly accomplishment and research  productivity are
high frequently causng a time dlocaion dilemma for
faculty. Mogt faculty members successfully find equlibria
which enable them to excd not only teaching in the context
of the PLAN but dso teaching graduate students and
pursuing their research obj ectives.
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