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two-year term beginning June § education in America, Albert Einstein presented this view of education:
15this Lotte Bailyn, the TWilson | «|f 3 person masters the fundamentals of his subject and has learned tc

(1953) Professor of Management. FOfink and work independently, he will better be able to adapt himself to
the past two years she has also been the, . oq5 and to changes than the person whose training principally consist
Matmas.HornerD|_st|ngwshedV|S|t|ngin the acquiring of detailed knowledge.” Einstein’s insight has profound
Professor at Radcliffe College. . o . : .

Born in Vienna, Bailyn was blroughtrelevance today, at a time of rgpldly increasing knowledge inthe prqfessmns
up in New York City, from where she@nd of unprecedented new information technologies able to deliver that
went to Swarthmore and majored, witknhowledge at astonishing quantity and speed. If we do not wisely plan our
honors, in math. But she turned to soci@ducational strategies for the future, our students will turn out to be
psychology in the Harvard Graduat€omputers rather than thinkers.
School, with a dissertation on the MIT's senior administration has recently commissioned a task force to reexamine
cognitive effects of the mass media oand articulate our educational mission for the next generation. We have carried ou
children. This was long ago, and hesuch studies three times in the past: the Lewis report of 1949, responding to
dissertation director told her she had questions raised by the huge expansion of research and resources at MIT durin
sterling record and they wanted to appoitworld War IlI; the Zacharias report of 1964, responding to a perception that the MIT
her to an instructorship at Harvard buindergraduate education had become too passive, rigid, and hurried; and the
that since that required tutorial work irHoffman report of 1970, responding to the intensified sense of social responsibility
the Houses, which only men could do, ifollowing the tumultous upheavals of the 1960s.
was impossible. A stated motivation for the new study underway is the continuing decline in

So she spent a number of years goublic support for science and technology, together with the associated reduction
various research and teaching jobs in thie federal funding of those activities. This gradual erosion began in the 1970s and
Boston area, one of which was in the oldas been driven by, among other forces, a peaking of the arms race with the Soviet:
Department of Economics and Sociah new environmental consciousness that has brought concerns about all science at
Science at MIT. Her work dealt withtechnology, and a broad public shifting of national priorities and values. No longer
such subjects as the social concerns odn research universities, and especially technically oriented research universities
high school students, the attitudes adssume the same kinds of support that we enjoyed in the past. Correspondingly, a

(Continued on Page 11) (Continued on Page 8)

The new chair of the faculty foraI n 1936, on the occasion of the tricentennial celebration of higher

Re-invention: A Note on Process — Page 4
Facilities Expansion at MIT — Page 6
Grounds Services — Page 7
M.I.T. Numbers — Pages 10, 11, 12

Contents — Page 2

g# Printed On Recycled Paper



MIT Faculty Newsletter Vol. IX No. 5
MIT Faculty Newsletter Contents
Editorial Board Lotte Bailyn New Faculty Chair 1

*Stephan L. Chorover
(Brain & Cognitive Sciences)
Nazli Choucri

(Political Science)

Ernst G. Frankel

(Ocean Engineering)
Kristina E. Hill

(Urban Studies & Planning)
*Jean E. Jackson
(Anthropology)

Gordon Kaufman
(Management Science & Statistics)
Daniel S. Kemp

(Chemistry)

*Jonathan King

(Biology)

Lawrence M. Lidsky
(Nuclear Engineering)
Stephen J. Lippard
(Chemistry)

*Fred Moavenzadeh
(CivilEngineering)

Michael A. Rappa
(Management)

Merritt Roe Smith

(Science, Technology, & Society)
David Thorburn

(Literature)

*Editorial Committee for this issue.

David Lewis
Managing Editor

Address: MIT Faculty Newsletter, MIT Bldg. 38-160
Cambridge, MA 02139; (617) 253-7303.

E-Mail: fnl@athena.mit.edu.

FAX: 617-253-0458

Subscriptions: $15/year On-Campus
$20/year Off-Campus

MIT Education in the Age of Information 1

Editorial
Re-inventing Ourselves 3
Re-invention: A Note on Process 4

Facilities Expansion and Renewal at MIT

MIT Grounds Services Keeps Campus
in Bloom 7

Test Your MIT Horticultural 1.Q. 7

M.L.T. Numbers 10, 11, 12

[@D)

Authors

Stephan L. Choroveris Professor, Brainand
Cognitive Sciences.

William R. DicksonisSenior Vice President.
Alan Lightman is Professor of Science and
Writing.

Eve Sullivan is Senior Editorial Assistant,
Laboratory for Nuclear Science.




MIT Faculty Newsletter May 1997

Editorial

Re-inventing Ourselves

earning and discovery are trulyspecifically on the first year program. As all who have survived it will attest,
Linseparable processes, and bothNoteworthy among these are pieces liye experience of getting an MIT
lie at the heart of researchJohn Belcher (“Trends in Scienceaindergraduate education has always been
universities’ missions. We also knovEducation"-September 1996); Martirintellectually, emotionally, and
that the 21st-century U.S. workforcd=. Schlect (“Making Student Servicedehaviorally demanding. To many of us
will require skills such as solvingBetter'—September 1996); Arthurit seemsto have become even more soin
complex problems, dealing withSteinberg (“Hands-on Learning at theecentyears; all of us know it has become
uncertainty, and probing the unknowrintegrated Studies Program”-Januaryhuch more costly!
thatare bestacquired through discoveryFebruary 1997); Leon Trilling (“TILT  So long as the benefits of earning an
based learning experiences. Committingnd the Role of MIT in K-12 Education’-MIT degree continue to be seen as
ourselves to the integration of researciarch/April 1997); Lawrence M. Lidsky outweighing the personal and financial
and education will help secure our(“It Is Broken, and We Should Fix It"— costs involved, students will remain
nation’s future by reinvigorating a March/April 1997); Alan Lightman willing to invest their time and effort in
traditional strength of our great (“MIT Education in the Age of the process. By the same token, so long
universities. Information”-May 1997); as well as ouras parents and other parties possess the
Anne Peterson regular “Teach Talk” feature, which haveaneans to do so, they will presumably
“Research, Education, andargued, among other things, that we hemntinue to be willing to pay the attendant
America’s Future” at MIT need to: tuition and living costs.
Science274, 11 October 1996, p. 159 « take a leading role in dealing with the However, particularly at this moment,
nationwide crisis in introductorywith our annual commencement
The title of this editorial implies its secondary and post-secondary scienaxercises soon upon us, and with a new
main conclusion: In order for MIT to mathematics, engineering, andaentury fast approaching, it seems
maintain and enhance its contributiortechnology education; appropriate to take a another look at our
we need to preserve and protect its maintain and improve the quality ofpredicament as an institution.
distinctive characteramong large privateur own first-year undergraduate For MIT, institutional survival (not to
research universities. program in the face of changing studemhention prosperity) will at least partly
Our contention here is that this meandemographics and educational prioritiesiepend upon our ability to retain the
constantly, explicitly, self-consciously,supplement lecture/recitation formamoral and financial support of the larger
systematically, proactively, and publiclywith other pedagogically sound learningsociety of which our local academic
re-inventing our core education andeaching modalities (e.g., “hands-on,tommunity is a part. In order to justify
research programs. project-based, discovery-based, ahatsupport—in order to deserve public
Echoing concerns that are also beingquiry-based approaches); trust — we must continuously show
widely expressed by others elsewhere, devote more of our limited resourcesurselves to be creatively responsive to
members of the MIT community haveto curriculum reform efforts; the academic challenges we face. First
lately been filling the pages of thise strengthen communication skills,and foremost, the core challenges are
Newsletter with a plenitude of infor- foster “systems thinking”, and improveeducational. Thus, the students we
mation and opinion on the present statearning/teaching of disciplinaryeducate must be well schooled in a wide
of research and education in the Uniteflindamentals; range of disciplines, must be experienced
States and its relation to the future of find ways of giving our students moran defining and solving complex
MIT. During the past year, a particularlyand better opportunities to learn how tproblems, dealing with uncertainty, and
strong point of emphasis has been on thearn; probing the unknowrin satisfying the
need to ensure that the quality of our slow down to see where we are anGeneral Institute Requirements,
undergraduate education programshere we are going; candidates for an MIT undergraduate
remains second to none. * make time available to students andegree must continue to demonstrate a
Many of the relevant articles we havdaculty, to listen to our own thoughts, taeadiness, willingness, and ability to
printed during the past year focus moreeflect, to invent ... . (Continued on next page)

-3-



MIT Faculty Newsletter Vol. IX No. 5

Re-inventing Ourselves
Continued from preceding page

work long hours and to put a lot of timescience,” with both dangers androicesof many more people with pertinent
and effort into the learning process. Thegpportunities. alternative ideas, visions, and plans remain
must also learnto work well and effectively Included amongthe dangersis one abotd be heard. As a first step in this direction,
with others in a wide range of educationalhich our colleague Woodie Flowers hasve join with others in urging all concerned
and research contexts. lately been warning us: the possibility thaMIT faculty and staff members, students,
Make no mistake about it, the futuresome or all of the traditional educationahlumni/ae, and members of the
status of MIT (and likewise the value offunctions of colleges and universities (e.gadministration and corporation, to make
an MIT undergraduate degree) will depenihtergenerational knowledge transfer) wiltheir views on these issues known to the
not so much upon the Institute’s wellincreasingly be supplanted by powerfuCommittee onthe Undergraduate Program
earned reputation for academic rigor, butommercial interests more efficiently(CUP) and the Task Force on Student Life
rather upon the consistency, diligenceytilizing a wide array of emergingand Learning.
and proficiency with which we and ourcommunications, information, and media We need to ensure that due attention is
students and alumni continue to maktechnologies. paid to the widest possible array of good
meaningful, valuable, and effective Included among the concurrenideas, and that an appropriately
contributions to the process of definingpportunities is a chance for us to use ttmllaborative process is employed in
and dealing with a wide range of pressingnique conceptual and material resourceketermining what is to be done by way of
human problems of broad scope and great our disposal to take a systematiégmplementation. In the end, the outcome
complexity. collaborative, approach to the task obf our efforts to re-invent ourselves will
The present crisis in U.S. education #mproving the quality of our introductory be no better than the quality of the time
and most especially in secondary and postndergraduate offerings (the freshmaand effort we put into the process. For this
secondary education in what has come tmre curriculum). reason, the entire approach needs to be
be called SME&T (science, mathematics, We believe that the informed opiniongust, sustainable, and as participatory as
engineering, and tech-nology) — presentnd proposals that we’'ve already hearngossible.
MIT, as “a university polarized aroundare only the tip of the iceberg, and that the Editorial Committee

Re-invention:
A Note on Process

Stephan L. Chorover

some ideas about what an improvethethods of procedure employed in théheories and practices have been and are
first year MIT undergraduate process. In an effort to contributebeing developed, used, and taught here at
experience might look like. constructively to the review/recommenMIT by our colleagues in the Sloan School,
My vision of such a program may ordation process currently underway, | warand elsewhere. A particularly noteworthy
may not resemble those entertained kg argue thatin orderto achieve the desireghrly example is the action research
others, but precisely because there clearhutcome, the means and ends involvgshradigm first developed more than a
is no shortage of good ideas abouteedtoharmonize andtobe harmonizablealf-century ago by Kurt Lewin and his
improving the quality of “the first year If some creative educational re-<olleagues[Lewin, K.“Channels of Group
program” as a step toward enhancing thaventionisin order—asthe above editoridlife: Social Planning and Action
quality of “student life and learning,” itisargues — and if we are committed t&kesearchHuman Relationk 1947, 143-
not my aim here to outline or to advocatattaining a salutary outcome, it behooves53].
any particular model(s). us to proceed in an intentionally This is not the place for any detailed
| simply want to note that means andollaborative manner. Happily, sharediescription of the theoretical foundations
ends are systematically related. Amongoal-setting and learning processes, and practical entailments of the action
other things, this means that the quality ofiell as other scientifically credible,research approach to problems of
the intended outcome of any given efforinformationally open, institutionally organizational learning and organizational
to review (and even moreso to redesigrgppropriate, and educationally effectivehange. Suffice it to say here that the
MIT’s first-year program will be methods of procedure are available faapproach to individual and institutional
determined, in large part, by the soundnedsijs purpose. (Continued on next page)

I ike most of my colleagues, | havecreativity, and effectiveness of the Pertinently, atleast some of the relevant
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Re-invention:
A Note on Process
Chorover, from preceding page

change that action research offers Meanwhile, many other importantdisciplinary model systems approach is
resembles nothing so much as a recursigeiestions remain to be addressed, atigeoretically and practically warranted in

design/implementation/feedbackimany substantive and procedurathis case. Such an approach would enable
redesign process. particulars remain to be worked outstudents and instructors to work together

Thus, a diverse group of facultyHowever, taking a cue from Lewin, active'across the curriculum,” devising and
members interested in applying Lewin’snvolvement in the process of defining amplementing pedagogically sound
approach to the present situation, mighgroblem is invaluable in creating thdearning and teaching activities focused
join together with others (including somendividual and collective sense ofaround athematically coherent system (or
interested students, staff membergnrollment, recruitment, and ownershiget of systems).
facilitators, and administrators) for thethat effective problem solving A further point about process: In its
purpose of designing and implementing eequires. This means that the task adrganization and development, any such
self-organizing collaborative educatiordefining the overall shape and textureducational experimentwould necessarily
action research project. Projecbf any experimental program shouldnvolve a diverse group of faculty,
participants might begin by workingbe left largely to those who arestudents, and others. Unfortunately, many
together toward the development andommitted to its actual design andind varied communication impasses
articulation of a collaboratively sharedmplementation. frequently attend most serious efforts at
vision of what a new departure in MIT My own experience as a scientistmeaningful discourse across academic and
undergraduate education might look likelassroom teacher, and freshmaprofessional boundaries. Fortunately,
if we had it. They could next go on toadvisor convinces me that many of thenethods of procedure exist — and others
come up with some realistic plans for itproblems we face in respect to MITcould be designed and implemented — to
collaborative realization. undergraduate education have thefacilitate more meaningful and effective

Such an initial effort might culminateorigins in the context of “the first-yearinterdisciplinary communication. Again,
with the drafting of a detailed proposakxperience.” Two recent reports bythe action research paradigm entails
describing the designers’ shared vision dfifferent cohorts of under-graduatesnethods of procedure that not only serve
a “new departure in MIT undergraduatédentified several critical tensions,to facilitate interdisciplinary communi-
education” and outlining an appropriatelyconflicts, and attitudinal shifts that arecation, but also allow for consensual
detailed plan for realizing it. Successfuéxperienced by many incoming firstvalidation or disconfirmation of relevant
proposals would ideally be enabled tgear undergraduate studenthg First working hypotheses.
proceed to the point of actual implemenYear Undergraduate Experience: A The educational challenge before us
tation (e.g., in the form of a suitably scale&ocial Psychological PerspectiveA presents real problems that we should
educational experiment involving ancollaborative end-of-term report (43define and deal with in thematically
appropriately chosen cohort of incomingAuthors) by students in the Tuesdagoherent and practically effective
first-year undergraduate studenSectionof9.70-Social Psychology, Mayheads-up/hands-onMens et Manus
volunteers). 15, 1997;MIT Freshman Year: Someways.

There are many questions that woul@ocial Psychological Implications. As | see it, the initiation of a self-
have to be addressed before any su€lollaborative End-of-Term Project (500rganizing collaborative learning/teaching
alternative first-year program could beAuthors); Thursday Section, 9.70-rocess is an indispensable precondition
offered. For example: Would the studentSocial Psychology, May 15, 1997]. for the organization and development of a
enrolled in it have a fair chance of learning | also agree with the recommendatiohigh quality new departure in MIT
what they need to learn in order tonade inyetathird student reporovard undergraduate education. If we truly aspire
satisfactorily complete the first-year cora New Departure in MIT Undergraduateto make some fundamental and wide-
portion of the General InstituteEducation. Collaborative end-of-term ranging changes in our approach to
Requirements? Further, given aseeminghgport (20 Authors): 9.06 - Conflictingintroductory education in science,
workable plan with a consensus that themages of Humanity and Nature mathematics, engineering, and tech-
attainment of indicated first-year learningDecember 15, 1996] that any suclmology, we must learn to work together
teaching objectives is possible, and giveimnovative program be both residentiallyacross the disciplinary boundaries that
a modicum of official support, is itcentered and inquiry-based (otoo often serve to separatelUs.
reasonable to anticipate having such ‘@iscovery-based”). Principled reliance[Stephan L. Chorover can be reaced at
program in place by the fall of 1998? on an experientially grounded interchorover@mit.edu]
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Facilities Expansion
and Renewal at MIT

William R. Dickson

The following article was kindly administration, and the spacehe Committee also includes the vice
provided to thd-aculty Newsletteby administrator and secretary, usually president for Resource Development
Vice-President Dickson in response téull-time Physical Plant employee. and the dean of Architecture and
a request by this issue's Editorial Space requests are departmen®anning.
Committee. initiated. After being endorsed at the The Academic Council actively
departmental level, a request iparticipates in the decision-making
Ithough the Institute hasforwarded to the respective senioprocessthatestablishesthe overallneed
A remained relatively stable inofficer (dean or vice president) forfor new facilities and also advises the
the size of its student, faculty,consideration and prioritization. If thepresident and provost as to priorities.
and employee populations over the lasgéquest is endorsed by the senior officeln the end, however, it is the president
decade, the demand for nevit is then forwarded to CRSP forand Executive Committee of the
construction, major building renewalconsideration. CRSP usually meet€orporation who ultimately decide the
and alterations to existing spaceéwice monthly at which time it will issue based on need, funding require-
continues to grow. There are severakview the reason for the request, th@ents, and the potential availability of
reasons for this. Among them are thestimated cost of the renovation, thnancial resources.
need for modern research facilitiesCommittee’s financial resources, and Currently, the Institute is committed
particularly in laboratory sciences suckhen approve or deny the request. Often the following projects: completion
as biology and chemistry, which ishere is much back-and-forth betweeaf the Building 16 renovation early in
exacerbated by the aging of our existing department and the space admintalendar 1998, demolition of Building
facilities; the growth of new or strator before a request reaches CRSR) in the spring/summer of 1998,
expanding areas of research; th€urrently, the CRSP budget is $4.4onstruction of a new building on the
demand for community facilities suchmillion annually. Since that is anBuilding 20 site to be completed early
as the proposed new swimming podhsufficient amount to cover the fullin the next century, construction of
and athletic center; the need to provideost of proposed projects, it is oftefPhase | of an expanded athletic complex
housing, for graduate and undermecessary for departments, deans ataswimming pool with a fitness center
graduate students because of thdce presidents, and CRSP to poand attendant locker facilities), and

scarcity of housing near MIT; and theesources to fund a project. construction of graduate housing near
demand for more specialized facilities Major renovation projects, while still University Park.
for the Arts. reviewed and approved by CRSP, areResponsibility for design and

Who decides what gets accomplishegenerally treated as capital projectsonstruction of major capital projects
and in what order? Let's start withSeveral current projects related toests with the senior vice president in
space changes. All non-housing spaegearing Building 20 for demolition in conjunction with Physical Plant and
atMIT is Institute space thatis assignethe spring/summer of calendar 199&e Planning Office. The process is
temporarily to departments, labs, andre in this category. facilitated on each project by a client
centers. The keeper of space is theRenovation of an entire buildingteam which includes personnel from
provost, and changes to all non-housinguch as Buildings 16 and 56) angotential user groups. All new
space are overseen by the Committegnstruction of all new facilities fall construction is based on an Institute
for the Review of Space Planninguinder the purview of the InstituteMaster Plan that is continually
(CRSP). Overtime, CRSP membershiuilding Committee. Over the past fouupdated by the Planning Office.
has varied, but its core and currerdecades, this Committee has consisted hope this brief explanation of the
membership is the provost (chair)of the chairman, president, provostacilities expansion and renewal process
senior vice president (vice-chair)treasurer, vice president for operationst MIT will prove helpfulto the readers.
director of Physical Plant, director of(convenor), director of Physical Plant[William R. Dickson can be reached at
Planning, assistant provost fomnd director of Planning. Currentlywrd@mit.edu]
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MIT Grounds Services
Keeps Campus in Full Bloom

Eve Sullivan
Special to the Faculty Newsletter

weeping after the April Fools’ Grounds Services job is a big onedamaged they had to be removed.
Day blizzard. There are 420Magnuson, an“early decision” Institute Reengineering, according to Magnuson

major trees on campus, “or at least,” asmployee since high school, and Buttend Buits, will soon get underway in their
John Butts, one Grounds Servicewho joined MIT Physical Plant after 19department. In alikelihood their staff
supervisor, commented ruefully, “thergyears in groundskeeping for thewill eventually work in teams, as
were before the April 1st storm.” DuringCommonwealth, supervise a staff oPhysical Plant now does, rather than in
a light winter, Institute grounds crews30 full-time employees. Athletic fieldsone-man/one-area assignments. They
do dormant pruning of trees withinalone account for 18 of MIT's 153noted (counter-intuitively) that with
ladder reach, according to Normaimacres and keep five men busy. Iincreased construction on campus,
Magnuson, the other Grounds Servicesddition, six men under Ken Brammer'sandscaping requires more attention
supervisor. He is “certain that our regulasupervision are responsible for onrather than less.
pruning prevented worse damage.” campus moving operations and None of the storms, however, either

While the department contracts oumaintenance of 29 trucks and vans, 28imatological or administrative, can
high climbing and crane work,assorted farm vehicles, and numerowsminish the benefit to the Institute of
gardeners Tom Coppi, Rob Lyons, Keother pieces of small motorizedhe experience and dedication of long-
Manning, and Ernie Morrison, are busgquipment. time employees. Some, like mechanic
year-round with more than trees. In Almost every event on campus,James Young who has worked at MIT
spring they plant 4000-plus geraniumsyhether with the Athletic Departmentsince 1965, follow a family tradition:
pansies, impatiens, and marigolds andampus Activities, or ConferenceYoung’s father was a metal worker at
in fall replace these with over 400Services involves grounds crews inhe Institute from 1958 to 1978.
mums and nearly 500 purple and whitsome way. Commencement prepacumulative service of the Grounds
cabbage which hold color into coldations take afullmonth ontheir calenda®ervices staff must amount to over five
weather. In winter the 7:30 a.m. dailyand this year’s tasks included movindundred years. Thanks, gulys!
assignments meeting often consists dfvo apple trees from the back of E5BEve Sullivan can be reached at
two words, “Move snow!” (Dewey Library) to replace those orannals@mit.edu]

Cherry trees were not alone in Even without winter weather, theeither side of Killian Court so severely

Test Your MIT Horticultural 1.Q.

Match the following four trees with their location on campus. (25 points each)

1.Apple Tree descended from Isaac Newton’s
2.Gingko

3.Larch

4.Witch Hazel

A. by Building 2 walkway to Building 14

B. in the Hosta Garden outside Buildings 3 & 11
C. between Buildings 20E and 20A

D. in front of Building 34

Extra Credit: Give three names for those tall trees with patchy trunks.
Answerson Page 11.
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MIT Education in the
Age of Information
Lightman, from Page 1

of us must consider new ways of doingrofessor of the future? The student? Imastered the fundamentals of a subject,
business and new types of structures faonsidering these questions, | urge thaather than the details, will be more
education and research. we keep two critical principles always inadaptable to progress and change. This
An even stronger imperative formind: (1) Our students should focugrinciple does not mean that we should
reexamining our educational philosophyrimarily on the fundamentals of theirefrain from giving rigorous problem
at this moment is the explodingsubjects, not the details, and (2) Ouwsets to our students. Every scientist and
knowledge and information culture.students need substantial unconstrainetigineer knows that understanding these
Here, we face both opportunities antime to reflect on what they are learninglisciplines absolutely requires the ability
perils. Four years ago, in recognition odnd to develop as independent and work problems through in quantitative
the dramatic advances of moleculacreative thinkers. These two principlesletail. Nor does the principle mean that
biology, biology was added to physics,
chemistry, mathematics, and subjects j
humanities and social sciences as

mandatory part of our undergraduat
curriculum. Further demands have com
from the increasing competition withj
other engineering schools, which ar
reacting, like us, to the volume of ney
specializations and technologies any
moreover do not devote as much of the
required curriculum to humanities ang
social sciences. These pressures ha
stuffed our four-year engineering course

With the emerging reality of an instant
information-based culture, what should be the
educational curriculum of the future? The
classroom of the future? The professor of the
future? The student? In considering these
questions, I urge that we keep two critical
principles alwaysinmind: (1) Our students should
focus primarily on the fundamentals of their
subjects, not the details, and (2) Our students

to the seams and raised insistent nq| 1, aad substantial unconstrained time to reflect
pleas for unbuttoning and expandin

into an additional year. on what they are learzmng .and to develop as

we were advised that MIT is slippin
behind on the information highway. New
multimedia technologies can nowhave been stated in varying forms imve should discontinue the assignment
transmit facts and figures, graphseveryone ofourpasteducational surveysf rigorous laboratory projects, perhaps
images, video clips, and perhaps evdiutthey deserve to be constantly restatedilizing information and real-world
entire areas of knowledge from one placand rethought, especially at this turningpecifications fresh from the Internet. It
to another, instantly, at the press of point in our history. does mean, however, that we should
button. To keep up, we will soon need to For at least the last several decadesyoid trying to cover too many topics,
install new networks of computers, newve have recognized that it is impossiblavoid broad shallow surveys at the
devicesto scan and display informatiorto convey to our students anyexpense of deep explorations.
new communication channels for ouapproximation to the full range of The greatest preparation we can give
students and faculty. In a few years, thenowledge in any of the professionsto our students is to learn how to learn.
Athena work stations of the recent pasthere is simply too much to learn. MoreéOr, in the words of James R. Killian, Jr.
will seem like a pack of tired plowimportantly, this information is rapidly fifty years ago, “students need not only
horses. changing, and it will be changing ato meetrigorous requirements;they also
With the emerging reality of aninstanticcelerating speed with the neweed opportunities . . . to develop the
information-based culture, what shouldnformation technologies. In such arintellectual maturity that comes only
be the educational curriculum of theenvironment, we shouldrecall Einstein’§rom self-education under adequate
future? The classroom of the future? Theise observation that a student who has (Continued on next page)

b,
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MIT Education in the
Age of Information
Lightman, from preceding page

stimulus.” For this goal, we should teachogether with the play of the imagination No one understands very well how
less, but more deeply. Likewise, weo create new forms. . .. Engineering arreativity works, but it seems to require
should resist downloading informatiortechnology is the making of things thafirst a prepared mind, and then room in
simply because the information is theredid not previously exist.” the mind to imagine and play. Both steps
resist expending resources to accessOne of Billington’s favorite examplesseem critical. The preparation we
information until we know what we (coming, of course, from his ownaccomplish with our teaching the
wish to accomplish with that information.specialty within engineering) is the workfundamentals of subjects and the practical
Our subjects should not be revised toof the Swiss structural engineer Heingkills to find information. A mind
quickly in response to new informationlsler, born in 1926. Isler designs thirprepared to create should also be trained
The thermal properties of new materialsoncrete shells. His vaults and roofs aiie different kinds of thinking. Chemists
change, the second law of thermoeconomical yet graceful, fullydo not approach problems in the same
dynamics does not. Our foremost concemmprotected from the weather yet withoutvay as physicists; physicists work
should be grounding our students icracks and leaks. Above all, they ardifferently from mechanical engineers,
basic principles and teaching them how

to learn and to think on their own. Thd

more they have learned of what does n . c : c
change, the more they will be prepare Once the mind is prepared, it must disconnect

to meet change. from the external computer screen placed before

No less important is the need of mor]| it and gaze into its internal mental screen. And
time for reflection and creative thoughtll only there, while taking a shower or reading a
The Zacharias report of 1964 begigl book or talking to others, we can roam through

with a dialogue between sever 0T OTaAC
Professors, the Dean of Undergradu the hundreds of possibilities, the unexpected

Students, and a Guest. The Guest ad| analogies and connections, the different modes of
Engineering Professor A, “Just wha]| thought that magically produce an invention.
kind of graduate do you want to se
produced?” and Professor A replies:
“Well, there are many kinds of engineer,
and many different kinds of ability andoriginal. Isler works by physical analogyor historians. Isler’s mind was trained in
resource. But there are certain commadde may stretch a cloth between sevaime arts as well as in structural
threads. My own ideal engineer igoints, coat it with wet plastic, and waiengineering. The ability to think and
primarily an innovator.” What is thewhile it sags. When the plastic hasinderstand the world in many ways is a
innovative engineer, and what do ouhardened, he has created the form ofvital tool for the prepared mind, no less
students need to become that ideal? tflin-shell roof on seven supports. Theital than a working knowledge of
focus here on engineering, but much cfolidified form automatically satisfiesfundamental scientific principles. It is
what follows applies to all of ourthe laws of gravity and concrete. “His idor this reason, as well as for “cultural
disciplines.) a scientific theory of play, for all of thebroadening,” thatwe ask our science and
In his bookThe Tower and the Bridge laws of nature are obeyed. As rules, thegngineering majors to have substantial
the Princeton civil engineer and historiamre strict but they determine nothingexperiences in the humanities, arts, and
of technology David Billington anditisthrough these rules learned evepcial sciences.
thoroughly demolishes the sometimesiore throroughly as he plays, that the Once the mind is prepared, it must
heard view that engineering is applieglayer discovers moves that he neveatisconnect from the external computer
science, that the scientist is the creativgefore dreamed of.” Innovative engineerscreen placed before it and gaze into its
genius while the engineer is merely thereate useful things that did nointernal mental screen. And only there,
technician. “The discipline of previously exist, and they create fromwvhile taking a shower or reading a book
engineering,” writes Billington, “goes their minds. (Continued on next page)
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MIT Education in the
Age of Information
Lightman, from preceding page

ortalking to others, we can roam througldeas without stopping to fondle thembenefits and efficiencies, have helped
the hundreds of possibilities, theviost of my creative ideas come at oddreate an urgency that pervades modern
unexpected analogies and connectionsmes.” life. It is no longer uncommon to see
the different modes of thought that Inalarger sense, the rush over ideaspeople doing business on cellular phones
magically produce an invention. part of the rush of our society as a whol&s they dine out in restaurants, or others
MIT has always been a place of intens&nd, just as in the Lewis and Hoffmarcarrying FAXes and modems to their
creativity, we are known throughout theeports, we must now respond to forcegcation homes on the beach, or others
world for our innovations, our faculty far beyond MIT. Historically, the speeddashing off e-mail messages that read
brims with talented and imaginative merf communication and information“Please disregard my last message.” An
and women. We ought to make sure thatansfer has always helped regulate thatorney recently wrote to me that her
we continue training our students in th@ace of business and of life. In 1881, imental capacity to receive, synthesize,
same mold. To do so, it is essential than article titled “Modern Civilization and complete a legal document has been
we give them free time to reflectonwhaand American Nervousness,” théoutpaced by technology.” With the
they are learning, to think, to invent likephysician and medical writer Georgeadvent of the FAX machine, overnight
we do. We cannot accomplish this ainBeard noted that, “Before the days ofnail, and electronic mail, her clients
by packing their days and evenings toMorse [the telegraph] and his rivalswant immediate turnaround, even on
full of different topics or requirements,merchants were far less worried thanomplex matters. She has consented, to
or supporting a learning environmenhow, and less business was transacteddlease her customers, and the practice of
that fastens them constantly to computer given time.” One can estimate that ifaw has, in her words, “forever changed
screens and data bases. “MIT does mot&880 a typical business establishmenfirom a reasoning profession to a
information transfer than anything else,5uch as a law office, transferrednarathon.”
says Woodie Flowers, professor oinformation at the rate of a few hundred Education cannot be part of that
mechanical engineering and teacher ofvi@ords per hour per employed persommarathon. We must slow down to see
famous class in project design. “BuwVith the FAX machine and electronicwho we are and where we are going. We,
information transfer cannot be the corenail, imagine the comparable rate, andnd our students, must have time to
benefit of the educational process. Thiés consequences, today. listen to our own thoughts, to reflect, to
high-gainareaisinformed creative thought, Today’s high-speed informationinvent[]
focused reflection. We rush over outechnologies, with their undeniablgAlan Lightman can be reached at 253-8922]

M.L.T. Numbers
Minority Enrollment 1996-97

Undegraduate Graduate
Native American 33 8
Asian American 1,253 473
African American 286 136
Hispanic American 425 139
Total 1,997 756*

*45% of total undergraduate enrollment
**14% of total graduate enrollment

Source: MIT Facts 1997
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Lotte Bailyn New
Faculty Chair
Continued from Page 1

Americans toward Europe, theoworkandaamotionalpersonalworld Thiswas followed by two separate terms
experience of foreign exchange studentlat goes begging for involvementthatibn the Committee on the Humanities,
in the United States, the career paths oan never properly get. Arts and Social Science Requirement
English women University graduates. During the last few years, she and heand membership on the Ad Hoc
All of these dealt with the effect onresearch team have tackled this proble@ommittee on Family and Work and the
people’s lives of the environments irby means of an action research projedeamily and Work Council. She also
which they live, a question that stillWith support from the Ford Foundatiorserved on the old Committee on
shapes her major professional concerthey have analyzed the conditions dEducational Policy, the Committee on
the careers of technical professionalsyork in several major corporations thalndergraduate Admissions and
their education, work and workmake it difficult for employees to Financial Aid, the Committee on the
environment, personal lives, andntegrate their employment with theildse of Humans as Experimental
above all, in recent years, theersonal lives, and then have tried t8ubjects, and the Corporation Joint
complicated relationship betweerchange those conditions in constructivAdvisory Committee on Institute-Wide
their private lives and their public,ways. The experimental changes theffairs.
occupational careers, not in generantroduced in the structure of everyday Bailyn, who lives in Belmont, is
terms but in terms of the technicalvork practices not only helpedsurrounded by academics. Her mother
work they actually do. employees personally but also allowednd father were academics, her husband
Shearrived atMIT in 1969 as areseardhe organizations to achieve their owns an academic, her two sons are
associate on a project tracing the careesgategic goals more effectively. Thesacademics. One of these, an astronomer
of MIT alumni, a study which resulted inexperiments support the counterintuitivat Yale, was recently followed up a
her first bookLiving With Technology: proposition that work and personal lifenountain in Chile by PBS for their
Issues at Mid-CaredMIT Press, 1980). are not trade-offs, but under the righteries on Mysteries of Deep Space. The
Shejoined the faculty ranksin 1972, andiork structures can actually beother, a linguist at SUNY/Stony Brook,
enjoysrockingin her MIT chair, courtesycomplementary. Late at night, shes currently on sabbatical in St.
of the Quarter Century Club. Her latesbccasionally wonders: would this bePetersburg, Russia, where he is giving
book Breaking the Mold: Women, Men possible at MIT? some lectures, in Russian, on generative
and Time in the New Corporate World Bailyn’s first encounter with faculty grammar to a group of dutiful but utterly
(Free Press, 1993) focuses on the cent@mmittees was as a member of thdisbelieving members of the linguistics
point of her recent work, the difficulty of Policy Committee of the now defunctfaculty of St. Petersburg State
forming integrated lives within theDivision for Study and Research inUniversity[]
divisive pressures of a work system thaducation, an eye-opening experiendé.otte Bailyn can be reached at
assumes all that matters is total devotianto the workings of MIT at that time. Ibailyn@mit.edu]

M.L.T. Numbers
Enrollment Facts

* Women have attended MIT since 1871. In 1996-97, there are 1,749 women enrolled as underg|jaduate
students (39%) and 1,336 enrolled as graduate students (24%).
* MIT students come from all 50 states and the District of Columbia, as well as three territories. One h{|ndred
fifty-five foreign countries are represented, with an international student population of 347 undergri|duate
students (8%) and 1,797 graduate students (33%).

Source:MIT Facts 1997

Answers To Tree Quiz [P. 7]:
1B, 2A, 3D, 4C;
Plane tree, sycamore, buttonwood
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M.L.T. Numbers
Enrollment 1996-97

Undergraduate Enrollment (Total: 4429)

FirSt-year*........coooi i 1,074

Undeclared Second-year* ..........ccccoeeveeeviieninnennn. 31
Third-year Special Students............ccccceeeeeeeeennnnnnn. 16
Architecture and Planning .........cccccceevvevviiiienenn. 74
ENQINEEIING ...vvvviiiiiiieeee e, 2,049
Humanities and Social Science.........ccccccceeeennee. 152
Management ..........coooeuiiiiiiiie e 151
SCIBNCE ..ot 882

*MIT students do not enroll in an academic department until the start of their sophomore year, and may defe
decision on a course of study until the end of that year.

Graduate Enrollment (Total: 5518)
Master Doctoral Special

Architecture and Planning 352 163 27
Engineering 1,265 1,072 82
Humanities and Social Sciences 17 328 4
Management 774 121 18
Science 24 969 8
Whitaker College 12 281 1

*This number includes 164 students working on Harvard degrees.
Source:MIT Facts 1997
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