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s an international institution The process of “Reengineering”“ was the best of times, it
Afocusing on science and should have, as its objective, It was the worst of times,
technology, MIT has a long operation of MIT in a more cost it was the age of wisdom,

tradition of interest in public policy andeffective fashion. There is nothing wrongt was the age of foolishness, it was the
innovations in policy responses. LookingVith this. It is most important that weepoch of belief, it was the epoch of
toward the twenty-first century, aimosuse our limited resources in the moshcredulity, it was the season of Light, it
everyone agrees that “sustainabilityefficient way possible so that we canvas the season of Darkness, it was the
constitutes one of the internationatlo the most with what we have. spring of hope, it was the winter of
community’s major challenges and tha/nfortunately, it appears that the peopldespair,...”
strategies toward sustainable develogctually making decisionsinthisprocess So beginsA Tale of Two Citiedy
ment are wanted may have allowed their focus to shifCharles Dickens, who certainly knew

Whatis sustainability? And how wouldfrom cost effectiveness to cost alonéhow to write an opener. In that novel he
we recognize it if we, per chanceThat is, they are looking only at thewaswritingaboutthe creative destruction
stumbled across it? Uncertainties andottom line. Some of the changes thaif the French Revolution, which rocked
ambiguities aside — along withhave been made or are in the works malye two cities of Paris and London. At
disciplinary priorities and political sound good, but are not going to bthe end of the opening paragraph,
contentions — the fact remains thapeneficial in the long run. Dickens concludes that his own time
sustainability is more a vision and a An example is the new mail regimewas no differentfrom those revolutionary
challenge than an operational strategyt order to cut costs, MIT hastimes: only superlatives seemed fit to
guided by theory and buttressed bgstablished a number of satellite madescribe his age as well as theirs.
specific action. And its requirementgooms to which the mail is delivered And our age too. Dickens publish&d
and conditions seem to be more positdtl bulk. These replace those efficienTale of Two Citiesn 1859, just a few
rather than subject to analytical rigor opeople who hustled mail to all of theyears before MIT was founded. We at
based on empirical scrutiny. offices. Now what happensis everyon®IT now have every reason to believe

Buteveryone agrees thatthe challeng&ust go to the mail room to get his owe too are living in the best and worst of
are daunting in intellectual and policyher mail (or those of us fortunateimes. This institution, dedicated to
terms. The Institute has made majotnough to have a secretary can sem@nerating change, is now tossed by
commitments in supporting research arifhat person). The result is that MITmany of the dynamic currents we
education related to sustainabilityspends less in General and Overheadirselves have helped create. During
environmental management, and glob&lool funds on mail. the past several years, we have lived out
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Editorial
In Our Name

rganizations have structureandgnoved through our nationalimposed by changing conditions. It
Ospirit. In many ways, it is the community, striking first unskilled willtake the invention and development

intangible spirit rather than thelabor, then the factory workforce, therof new revenue streams and perhaps
easily discerned structure that trulyniddle management, and now, finallyfundamental changes in the size and
defines an organization. In the shorhe “professional” class, the doctorsstatus of the faculty and research staff.
run, it is the spirit, the style, the moodhe lawyers, and us. What made uSlicing away at the support, custodial,
of a place that makes it a good or think we would be different? We will and technical staff is easy; it shows
bad place to work. In the long run, ithave to change what we do, how we dmstant financial gains but the
is the spirit that determines whetheit, and who we do it for. If we lose ourinstitutional costs, although hidden, are
an organization will survive and
prosper.

A good organization has a communa . . . .
spirit, manifesting itself in a generaf| In proposingrapid and deep reductions in the staff,
willingness to work together and mak§| we are not showing sufficient respect for the dignity
compromises for the common goodq| of the people who have been working with us for
Communal spirit manifestsitselfinthd| many years. We are not honoring their contributions
belief that effort expended to improvd| 4 our work and to a feeling of community. The
the lot of one’s colleagues will f 1 o e .

aculty has been largely oblivious to the major

eventually, somehow, be reciprocate .
In a tI’iL}/mph of personal Iegdershi] impacts of the proposed changes on the people who

over structure, MIT has beer]] have worked alongside us for many years. But we
noteworthy for its ability to make aj| cannot ignore them, for we and the Institute will
community out of a group of peoplg each pay a price.

selected for individuality and
independence. MIT has been a good

place to work. The spirit of ancommunal spirit in the process, théarge and longterm. In many cases, we
organization is hard to change and, iohange will have, almost certainly, beeare not even saving the salaries, but are
that, we are lucky because MIT willfor the worse. only reaping the incremental
remain a good place to work only ifthe It is easy to maintain a communadlifferences between in-house and “out-
communal spirit can be maintained ispirit when there are sufficientsourcedemployees. Imposing high
the face of enormous changes in thesources to make sharing relativelfjuman costs in the interest of
structure. We are taking actions, in thpainless; it is more difficult whenrelatively modestfinancial gain can
name of Reengineering, that will makeesources are limited. Thus itis morenly weaken the communal spirit
it unnecessarily difficult to maintainimportant than ever for us to nurturéhat will be required to survive the
that spirit of community. and reinforce the communal spiritdifficult times ahead.

The resources available in the UniteBut the emphasis on rapid reductions The staff at MIT has invested as
States are no longer what they weréy the support staff as the first step imuch, and more, of their lives in the
and to make matters worse, the sharettfe Reengineering of MIT is short-Institute as we have. They have worked
those limited resources accessible kgighted and gives at least théong hours for low pay because they
MIT through its usual channels isappearance of being mean spiritedbelieve in the Institute and its mission.
shrinking as well. MIT must change inWe don’t question the need forThey are proud of the reputation of the
response. The need for change habange butthe rate and manner of tHastitute and they take joy in watching
been coming for alongtime and perhapshange should be reconsidered. the studentslearn and grow. They think
we have been remiss in not anticipating It will take more than support staffthe work the faculty is doing is
it and acting sooner. The wave haeductions to meet the challenges (Continued on next page)
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In Our Name
Continued from preceding page

important and they try to provide us théhe layoffs of several long-term All of which leads to perhaps the
proper conditions to facilitate our work employees. greatest problem in the ongoing
They are part of our community and There were some interestingReengineering/restructuring of MIT:
they make it a better place for all of usanomalies in the September 13#ch The individual seems to have been lost
They believe in our community andTalk announcement of this changeinthis massive reorganization. The lack
that belief compensates for the highéiThe decision to charge a $300 annualf concern for thecommon MIT
material rewards many of them couldee for parking...meant that arcommunity member is, unfortunately,
get elsewhere. expensive computer systemwould havgaringly apparent in all aspects of the

In proposing rapid and deepo be built and additional staff hiredprocess. This has been acknowledged
reductions in the staff, we are noMr. Dickson [William R., senior vice as a flaw in corporate restructuring and
showing sufficient respect for thepresident] said. A committee...studied is particularly inexcusable in an
dignity of the people who have beeithe matterand recommended an outsideademic institution.

working with us for many years. Wefirm as the solution that would be cost- Editorial Committee
are not honoring their contributions tceffective and would ensure the delivery
ourwork andto afeeling ofcomm_ur_1ityof a high-level_of_professional servi_ce Special Thanks
The faculty has been largely obliviougo the community in the areas of parking _
to the major impacts of the proposedf transportation.” Associate Dean Margaret (Peggy)

changes on the people who have workedThus by deciding to raise the parkingnders generously provided her time
alongside us for many years. But wéee from $20/year to $300/year@nd insightto thalewsletteiby serving
cannot ignore them, for we and théeffective this January), it becamén this issue's Editorial Committee.
Institute will each pay a price. Thenecessary to secure an outside firm toCOmbining her vast knowledge of the
institutional price is obvious: MIT will deal with the complexity of the service!nstitute with her particular persuasive
not be as pleasant a place to work aswhich raises the question: Would therBOWErs over (unnamed) faculty and
is now and more and more of us will sekave been a need to hire an outside it INISIrators, she was a great asset in
our interests and those of the Instituteand layoff the parking attendants) iproducmg th's. monthblewsletter

begin to diverge.The faculty will pay athe parking fee remained low? Thanks again, Peg.

moral price. Treating our friends and But there are still more salient eececcccce
colleagues on the staff in this fashion iguestions concerning the decision to 1
wrong. We did not make the policy butaise the parking fee so dramatically. It's Up To You

itis being carried outin our name. Ifwe 1) What was the rush? Couldn’t the This month's extra large edition of the
do not seek to temper the proposefée have been raised gradually ovefacyity Newslettewas made possible
changes, we will have lent ourtwo or three years, rather than all-aty the efforts of a variety of people; the
credibility to an unneccessarily meawnce, allowing employees to get useghostimportant of whom were the faculty
action. Silent acquiesence will raiseo it and (in many cases) to rearrang@&embers who took the considerable time
again the question of whether we viewheir budget? and effort to write it.
ourselves as MIT or as employees of 2)Why, in recognition of the Either by responding positively to a
the MIT Corporation. enormous disparity of salaries at MITrequest from the Editorial Committee or
Parking — The Further particularly between support staff andy submitting unsolicited material, this
Selling of MIT full professors and administrators, wagnd every issue of thBewsletteris a
The MIT administration has decidedhe possibility of a sliding fee schedulgroduct of, by, and for the MIT faculty.
to outsource another service that usetbandoned so easily? As always, we encourage submissions
to be handled internally. Along with 3) The plan to deductthe money aftepn any topic of interest to the MIT
the food service, lab supplies, officéaxes amounts to an additional $1000mmunity. You can reach us in the
supplies, etc., the Institute will no longefee per employee (see Prof. Kirtley’dollowing ways: telephone, x3-7303;
be responsible for parking. It is nofrticle on Page 1 for more information)mail, 38-160; e-mail, fnl@athena.mit.edu;
clear whether the change will save dEouldn’t this have been thought ouf’ FAX, x3-0458. _
cost money. It will certainly result in more clearly? We look forward to hearing from you.
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From The Faculty Chair

NewsletterCan Be Vehicle For
Keeping Community Informed

Lawrence S. Bacow

Editorial Board of the level of attendance at our regulaavailable over the Web. We are also

Newslettehas invited me to monthly faculty meetings. Mostlooking into creating a faculty Home
become a regular contributor. To @teresting questions are resolved iRage on the Web that could be used to
certain extent, this is a home comingommittee well before the issues readcolicit faculty opinions on specific
for me. | was a member of the firsthe full faculty for consideration. As atopics.
Editorial Board. The Newsletter result, presentations at monthly faculty
emerged out of the fall-out from themeetings are frequentbyo formag and
closing of the Department of Appliedfaculty attendance sparse. Of course,Along with those issues noted above,
Biological Sciences. At the time,every few years compromise eludea number of other issues are likely to
people observed thatthe faculty lackeolur committees or, worse, issues dcommand the attention of the faculty
a mechanism for communicating witmot find their way to the committees athis fall.
each other. The students fihe Tech
The administration hatiech Talkbut

the faculty lacked aforumwhere policy . . . .
issues could be debated and alternatill AN innovative proposal for a new Master of Science in

views expressed. Thalewsletteris Systems Design and Management is being put forward
that forum, and | suspect is far mor]| jointly by the School of Engineering and the Sloan School of
widely read than the minutes of oul| Management. This program represents a new approach to
monthly faculty meetings. If the]l the education of technically sophisticated leaders with

Newsletters to succeed inits mission}| - regponsibility for the management of engineering systems.
the faculty must support it and

contribute regularly. | hope you will
do so.

These are challenging timesinwhiclall, in which case 10-250 is jammed. An innovative proposal for a new
difficult questions are being asked anBirom my perspective, neither of thes®aster of Science in Systems Design
even tougher choices madeare good outcomes. and Management is being put forward
Reengineering, faculty retirement | intend to encourage the chairs gpintly by the School of Engineering
policy, the undergraduate writingthe standing committees to use thand the Sloan School of Management.
requirement, potential changes to posiewsletteto inform the community of This program represents a new
doc appointments, and the changingsues developing within theirapproach to the education of
demographics of our undergraduateommittees. | hope this process willechnicallysophisticated leaders with
population are just a few of the issuedraw more faculty into the debate overesponsibility for the management of
that will be taken up this fall by thepolicy choices even if attendance atngineering systems. The proposal is
standing committees of the facultyregular faculty meetings continues tdikely to be on the agenda for the
Our committee structure gives thée sparse. In addition, we are als@ctober faculty meeting. Re-
faculty a voice in these decisions, anthking steps to make more informatioengineering of student services is just
| encourage you to get involvedabout faculty governance availablgetting off the ground. In contrast to
Serious and often spirited debate occuedectronically. Early this fall, minutesother Reengineering teams, re-
in these committees. Howeverpf faculty meetings from the previousngineering of student services is being
paradoxically, the success of outwo years along with agendas and (Continued on next page)

A s chair of the faculty, thecommittees also contributes to the lowttachments for these meetings will be
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NewsletterCan Be Vehicle For
Keeping Community Informed
Bacow, from preceding page

directed (or in the lexicon ofchairman ofthe Committee on Facultyssue because we do not speak with one
reengineering, “captained”) by afacultyAdministration, will report the resultsvoice. Also, few opportunities existto
member, Professor Marty Schlecht abf last spring’s survey of facultysample abroad cross-section of faculty
EECS. Professor Schlecht has alreadytitudes towards retirement. Thi®pinion. Where does one go to learn
met with the Faculty Policy Committeesurvey provides the first real data wevhat is on the mind of the faculty? To
and with the Committee on thehave on how faculty members viewvthe Deans? The Department Chairs?
Undergraduate Program to discudgkeir retirement plans. One of ouClearly the call for new business that
plans for involving faculty, students,greatest challenges is to provide fatloses each monthly faculty meeting
and staff. While faculty participationthe continuing intellectual renewal ofrarely, if ever, elicits any response.
is important in all of the Institute’sthe faculty now that mandatory By contrast, Jay Keyser's monthly
reengineering efforts, itis essential foretirement has ended. | hope theandom faculty dinners provide not
reengineering of student services whef@FA survey will stimulate people toonly good food and conversation, but
the boundaries between education andink creatively of ways that wouldone of the few occasions when a true
administrative services are far fronaccommodate the desires of our mostoss-section of the Institute’s faculty
distinct. | am also pleased to note thatenior colleagues who wish taccome together without an agenda.
a faculty member, Jonathan Allen, hasontinue to contribute to the InstituteMoreover, attendance usually dwarfs
joined the Reengineering Steeringvhile also providing opportunitiesattendance at faculty meetings. Atthe
Committee. for the appointment of new juniorendofeachdinner, Jay invites attendees
This fall, President Vest will appointfaculty. to describe what is on their mind.
a special faculty task force to evaluate Let me close on a personal noteDiscussions are always lively, and with
MIT’s position on future participation Rarely a day goes by inwhichsomeonday as the moderator, invariably
inROTC. In 1990, the faculty adoptedails to ask me: “What do the facultypeppered with good humor. By
aresolution requesting that such a taskink about . . .?” Usually these requestgreement with Jay, | have wrangled a
force be established after five years toome from administrators who wish tastanding invitation to these dinners
evaluate progress towards eliminatiomcorporate faculty views into aduring my term as chair. | encourage
of the Department of Defense policydecision, but | have also receive@ach of you to accept Jay’s invitation
regarding sexual orientation andgimilar inquiries from students,when it arrives via Institute mail. Not
military service. The task force isCorporation members, other facultypnly will you meet some interesting
expected to report in the spring. as well aghe Tech The faculty are a colleagues, you will also help provide
In a subsequent issue of theliverse group and it is not easy tan answertomy mostfrequently asked
Newsletter Professor John Hansmandgescribe our thinking on any giverguestion. | hope to see you thére.

NewsletteMVeb Page in Process

ans for a Faculty Newsletter intended, as well as a variety of links A faculty Bulletin Board is also
P—(ome Page on the World Widefrom the Newsletteito other Institute and planned in addition to the Home Page. It
Web continue, with an on-line non-Institute Web sites. Back issues of thie hoped that faculty will take advantage
date for later this fall. Newsletterwill also be available in time. of electronic communication among
Several issues concerning the In response to community concernthemselves as well as other members
Newsletter'sappearance on the Internethere are no plans for elimination of thef the MIT community, and that a
still need to be resolved, includinghard copy version of tiéewsletterand more ongoing dialogue about both
guestions of access. A link to thall current recipients will continue toscientific and non-scientific issues will
Newsletteffrom the MIT Home Page isreceive a copy in the mail. ensuel]
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MIT IN CHIN A

Chinese Internships Offer Sustainable Development Economic Development

Unique Opportunity of the Yellow River Delta Propels Chinese Growth
Suzanne Berger Karen R. Polenske Lester C. Thurow

ne vyear ago, the MIT iannuan Lin (Ph.D., 1994), ofT he economic momentum
Olnternational Science andX the Center for Energy and gathering in China is probably

Technology Initiative program Environmental Studies of the most exciting economic
for China (MISTI/China) was launchedBoston University and | are two of threeevent of the twentieth century. There is
as the first of a series of new programs faternational economic experts working long way yet to go but almost one
“internationalize” education and researcbn the sustainable development of thguarter of humanity may be on the path
at the Institute. Over the past decadéellow River Delta (YRD) in the to first world standards of living.
there has been growing recognition @eople’s Republic of China (China). If one looks at the list of the world’s
MIT of the need to offer faculty andChina Agenda 21, which was ratified bywealthiest countries at the end of the
students ways to learn from the best ithe State Council on March 25, 1994twentieth century, the major countries,
foreign science, technology, and businesiesignated work on the YRD as part olvith one great exception, are essentially
through collaborations with outstandingts nine major priorities. the same countries that were wealthy at
institutions outside the United States. In Compared with other regions in Chinathe end of the nineteenth century. The
the period after World War Il when thethe YRD is unique in the following great exception is, of course, Japan.
US economy and research establishmenays: Otherwise, the only changes have been
turned out the lion’s share of innovative ¢« Theland areais expanding by abo@mong small natural resource rich
activities in the world, US institutions —22 square kilometers annually as theountries —a few of them, such as Chile,
and MIT among them —became parochiaelta mouth moves out into the Bohahave dropped off the list and a few of
in outlook and less and less capable ska. them, such as Kuwait, have joined the
identifying and utilizing significant < The region, although located by dist.
innovations as they emerged in othenajor river, suffers a water shortage China’s economic development if it
countries. The costs of this “NIH — Not-for more than 160 days each year. can be sustained has the promise of
Invented-Here” complacency were high ¢ The population density is one of thdringing more people up to an acceptable
for American society. lowest on the Eastern seaboardtandard of living than anything that has

Perhaps nothing raised this issue toreating a labor shortage. happened at any time in human history.
public awareness more forcefully than « Allthe 1.6 million population, both But Chinese success is not foreordained.
the massive entry of Japanese consumaban and rural, have electricity (as i§wo great problems stand in the way.
products into US markets in the eightiegshe case in the rest of Shandong The vast majority of the Chinese are
Japanese technology and manufacturifgyovince). stillattached to an agricultural economy.
success had in the past been so ofterr Infrastructure facilities (especiallyln the very long run, most of them will
dismissed as due to low labor costs, or tmads, but also water reservoirsend up in urban areas employed in
purely imitative talents that it tookelectricity-generation plants, etc.) havéndustry. But in the medium term, a
American companies far too long tdeen built far in advance of industrialarge majority will remain in agriculture
appreciate how much they might leardevelopment. These have mainly beesind as a consequence raising agricultural
from Japanese research and developméniilt by the Shengli Oil Corporation,productivity is central to maintaining
patterns and manufacturing organizationvhich operates the second largest o€hina’s economic momentum.
The shock of Japan may explain why thield in China. Agricultural output must be refocused to
first successful attemptatMITto present The YRD Project is centered inmeet new demands to develop export
students with linguistic, cultural, Dongying Municipality — a new urbanmarkets. Rural incomes are now
historical, and practical skills to engageenter in Shandong Province that wastagnating, a huge rural-urban income
as professionals in aforeign country walsegunin the late 1970s. The municipalitgap is widening, and tens of millions of
the MIT-Japan Program. The MIT-Japacurrently has a population of aboutural workers are moving into the urban
program started in 1981, by 1983 sent200,000. It was granted status as areas before they can be absorbed in
(Continued on Page 24) (Continued on Page 28) (Continued on Page 27)
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TEACH TALK
Question: What Makes A Good Question?

Lori Breslow

motivated by and draws uporbroader implications that go beyondark Schuster points out, once the
material found in the new editionmastering the content of specific coursguestion has been asked in public, it

of The Torch or the Firehose: A Guidematerial: Instructors also need to modehust be answered in public. In other
to Section Teachirmublished this past the process of framing an inquiry andavords, it's not enough to get back to
August. Written by Professor Arthurorganizing the search for a solution fothe individual student who asked the
Mattuck of the Mathematicstheir students. The way the questioquestion; you need to answer the
DepartmeniThe Torch or the Firehoseand answer process is handled can affepiestion for the entire class, preferably
has become an invaluable guide nahe climate in the classroom as well: Iithe next time it meets.
only for recitation instructors, but forcan promote cooperation or compe-What makes a question effective?
faculty teaching small classes anttion, and it can drum up or dampen A good question is relatively short,
lecturers with recitation sectionsdown studententhusiasm forthe subjectear, and unambiguous. Ask only one
attached to their courséhe Torch or at hand. guestion at a time. Pouring out a string
the Firehoseis arranged according to The craft of asking and answeringf questions (even if they are on the
the “most common problems”questionsisonethatisbuiltuponseverahme topic)is likely to confuse students,
instructors face, so it's not surprisinglifferent skills:  phrasing andwho often won’t know where to begin
that the second chapter (after one ®equencing questions effectivelyan answer.
classroom interaction) is devoted toesponding to questions so that classPay attention to the responses you
the process of asking and answeringme is used efficiently; keepingget because they will tell you much
guestions. guestions from leading into digressionabout how effectively you have phrased

Questions are the instructor’s stockunless those digressions are the question. Sometimeswhen students
in trade. Just as the desire to get amorthwhile investment of the studentston’t respond or respond poorly, it's
answer to a thorny, troubling, ortime and energy); using the right tonéecause the question has been worded
intriguing question starts the researchand delivery when asking questions agither too vaguely or too broadly. It
on his or her way, the need to know theesponding to them; dealing with thenay help to think backwards: Begin
answers to questions (if for no othepersonalities and methods of interactiowith the answer you want to get and
reason than they’re likely to be on thef your students as questioners arttien devise a question that will lead to
test!) sparks student learning. At theespondents. that answer.
heart of the business of producing In the spirit of “practicing what you  What are the different kinds
knowledge — wherever that takes plagareach,” this “Teach Talk” attempts to of questions | can use?
—is the process of posing questions arahswer five commonly asked questions Researchers and teaching experts
looking for answers. about using questions; the next “Teachave devised a number of different

Instructors can use questionJalk”will cover fielding responses and‘typologies of questions,” but perhaps
successfully even in large lectures anahswering questions. the best way to categorize questions for
certainly should give students an Whatdo | do if | don’t know science and engineering classes is to
opportunity to ask questions of them  the answer to a question? think of them along a continuum of
during the hour. In smaller classes and This is often the number one concerrelatively closed or relatively open
recitations, questions can be af instructors, especially new facultyquestions.
fundamental building block that shapeBortunately, it's an easy one to respondClosed questions ask for a very
the content and structure of the clags. The safest answer is to say simplhgpecific answer. In th&orch of the
and helps manage the way the materidim sorry | don’t know the answer to Firehose, Arthur Mattuck describes
is assimilated. This means that howhat question, but I'll find out.” (Continued on next page)

This “Teach Talk” column was questions are asked and answered hdewever, as Urban Studies Professor
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TEACH TALK

Question: What Makes A

Good Question?
Breslow, from preceding page

“Are-you-with-me?” questions should also prepare questions ahead o# Establish a norm early in the
(relatively closed) that ask the studentsme based on the key points you wardemester and stick to it. (In other
to supply some detail of a problem thab make in that class. words, don’t start cold calling students
is being discussed (“and the derivative Think, too, aboutthe range of answerafter midterms!)
of sin x is?”). you are likely to get to your questions ¢ Keep track of which students you
Open questions require more though&ind plan your response to each. Thigave called on when so that you can be
(“What would happen if the force werewill help guarantee the answers you géair in your calling pattern. Ideally,
reversed?”). There may even be arangen’'ttake you off on atangent. Havingzou will come to know some of the
strengths and weaknesses of each of
your students (e.g., Sally is good at

. - calculations; Mark tends to think
Pay attention to the responses you get because they will intuitively and globally) so that you

tell you much about how effectively you have phrased can play to their strengths when calling

the question. Sometimes when students don’trespond or on them.

respond poorly, it’s because the question has been worded « Help students save face by
either too vaguely or too broadly. It may help to think || responding towrong answers with tact
backwards: Begin with the answer you want to get and || and generosity.

Next “Teach Talk”:  Fielding
responses and encouraging questions.

A Note on ResourcesTwo excellent
books on science and engineering
of potentially good answers — you camanticipated the responses, you caeaching now available ar@eaching
ask students to judge which ones aetermine how to get back to thé&ngineeringpy Phillip C. Wankat and
better than others or which one is bedbusiness at hand in the most efficierfrank S. Oreovicz, published by
Then ask them to justify their choicesway possible. McGraw-Hill, Inc.; and The New
If you are asking a more complex Should | “cold call” students? Professor's Handbook: A Guide to
guestion that requires calculations, When you “cold call,” you ask Teachingand Researchin Engineering
write key elements on the blackboardtudents to answer a question evenaind Sciencepy CIiff I. Davidson and
or prepare an overhead transparendyey haven't volunteered. While coldSusan A. Ambrose, published by Anker
that provides necessary informationcalling can increase the level of anxietfPublishing, P.O. Box 249, Bolton, MA

One general piece of advice: Bénaclassroom,one ofits benefitsis th&t1740-0249; phone (508) 779-6190;
careful about asking a question that i$¢ gives students the chance to practidax (508) 779-6366. Besides covering
too easy. At best, your students magpeaking while under pressure, a skittaching, The New Professor’s
feel it's not worth answering; at worstthat will be important to them in theirHandbook also provides guidelines
they may feel insulted at having beeprofessional lives. You can also “warnfor the other responsibilities new science
asked a question with an obviousall” by asking a question of one or twand engineering faculty members face,

then devise a question that will lead to that answer.

answer. students and then giving them fivencluding getting funding, writing papers,
Should | let the course of the class minutes to frame a response while yoand delivering talks.
dictate the questions | ask, or should discuss something else. Copies ofThe Torch or the Firehose

| plan out questions ahead of time?  Each of these techniques has itmay be obtained by calling the Teaching

Both. While you need to be flexiblestrengths and drawbacks. HowResource Network, x3-9419, or
enough to allow questions to emergever, their success will be enhancerequesting copies via e-mail at
spontaneously during discussion, yoif you: firehose@mit.edull
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Globalization of MIT:
GSSD on the WWW
Choucri, from Page 1

change. And MIT is not unique in thisresource uses and accelerated technologi@dl (Artificial Intelligence) Lab (in John
regard. Alarge number of research prograngevelopments) continue to place strains ddallery’s group) have extended the basic
are underway as both faculty and studenli$e supporting properties. Preciselyow server capabilities developed for the White
direct their attention to the intellectual ancdaindwhat can be done about itis the essenddouse initiative on “reinventing
analytical challenges at hand. Almost evergf the policy challenge. Equally pressing igjovernment,” and collaborated in allocations
major international institution of researchthe information challenge. A cursory cruiseo the domain of sustainabilifwith all the
and education is engaged in sustainabilityirough the World Wide Web (WWW) ambiguities and complexities therein).
activities. shows an avalanche of sustainability sites Strategy and Logic
Problem and Need coupled with a dearth of “quality” materials The Global System for Sustainable

The essence of the substantive problem {defining quality in terms of reliability, Development (GSSD) is an effort to provide
that expansion of human activities (due toeplicability, respectability, etc.). some intelligent and adaptive order, both
rapid population growth in conjunction with  More daunting is the challenge of makingccess to and contents of sustainability
some sense of the cruise, thenaterials, on the WWW. It is also designed
destination, and theto engage the research and the policy
contributions to enhancing communities in different parts of the world
WHAT IS THE PROBLEM? understanding of sustain-in an exercise of “sorting out” the
ability issues, policies, sustainability-spaghetti-plate into some
On the subject of sustainable development strategies, or even meresemblance of intellectual order and

there |s not one S|ng|e problem but several “wishes.” What is now analyt|ca| coherence. GSSD consists of an
available to us all is akin to aagent interface, coupled to an intelligent-

These include: sustainability-spaghetti- adaptive server, streamlined access to
plate. What is needed is anWWW search engines, subject-driven
« CONCEPTUAL AMBIGUITIES intelligent system for rules for search conduct, with “quality”
sustainability studies, criteria for site identification and use of
PERTAINING TO SUSTAINABILITY THEORY, adaptive to changing materials. _
PROCESS, ACTIONS, AND OUTCOMES conditions, responsive to For users who prefer the spaghetti-plate
scientific inquiry and strategy (or the filing cabinet format), an
« EXPLOSION OF INFORMA TION technological responses, andalpha option” is available, enabling them

accommodating the diversity to by-pass any semblance of social science

INCLUDING DATA, DOCUMENTS, of sustainability priorities and theory pertaining to sustainability, and

IDEAS, ASSESSMENTS, EVENTS, preferences. skate unimpeded through the crevasses
ORGANIZATIONS, NETWORKS, ETC Intelligent System of the WWW. This “following the blue
for Sustainability Studies line links” —shades of the “yellow brick
« OBSTACLES IN TRACKING What is an intelligent road” — constitutes the no-theory strategy.
system in this context? It is As a collaborative initiative among
WITH RESPECT TO CONTENT AND one that streamlinesresearchers in the Artificial Intelligence
EVALUATION OF INFORMATION maintenance (through uses ot aboratory, the Department of Political
ON THEORY, POLICY, AND ACTION authoring tools and object- Science, the Center for International Studies
oriented programming) andand the Technology and Development
* ABSENCE OF GLOBAL CONFERENCING enhanced applicability Program, the GSSD capitalizes on MIT’s
(automatic generation ofinternational linkages and current
FOR INFORMATION SHARING, CONSENSUS WWW pages, automatic collaboration with the set of international
BUILDING, REALITY-CHECKING, AND updates of data bases, andnd regional institutions responsible for the
UPGRADING OF EVALUATIONS ON THEORY, wide area network). These“application” of sustainability concepts and
POLICY, AND ACTION capabilities would reduce thetheory. By far the most important element

transaction costs (not toof the design involves the participation of
mention inconvenience) undergraduate and graduate students from
inherent in WWW con- theinitial conception to the present version.

* DISCONNECTS AND LIMITED FEEDB ACK

WITHIN SNF SMONH INDYIYUYIOND OG (A)

SCIENCE AND TECHNOLOGY, (B) BUSINESS ventions and modalities. Here our purpose is to highlight the

AND INDUSTRY, AND (C) GOVERNANCE As pioneers in policy importance ointelligencen thinking about

AND GOVERNMENTS WORLDWIDE applications of intelligent sustainability, and ofinternationalization
systems, researchers in the (Continued on next page)
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Globalization of MIT:
GSSD on the WWW
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) ) ) ) S ~on the missions of two initiatigreported
in the conduct of intellectual discussionselated problems, to scientific and technica}, this issue of theFaculty Newsletter-

and policy deliberations. solutions, then to social, economic, anﬂamely, Education Via Advanced
Design and Implementation political solutions. The radial line faCi"tatesTechnologies (EVAT) and the activities of
GSSD consists afonceptual framework “tracing outward” the consequences anghe center for Advanced Educational
(substance and coherenapplication(user proposed “solutions strategies” associateggryices (CAES) [see Page 13].
access, system input, and wide areaith specific sustainability dilemmas. The | jis design and objectives, GSSD is
network), implementation (adaptive code figure’s resolution does not show the set Qintirely consistent with the goals and
and user responsiveness); affgha system entries within the radials. A “slice” is ShOW”objectives of EVAT as potentials are
(the no-theory option). The basic desigimere for illustration. explored in the use of advanced technologies
begins with a principle of consistency, then Research and Education at MIT for drawing upon MIT’s unique capabilities.
subject to modification resulting from Central to GSSD is contribution toThe GSSD initiative makes use of advanced
adaptation, use, and information-drivereducation and research at MIT through th@chnologies, but it draws upon intellectual
adjustments. use of advanced technology. Th(?nsights and conceptual advances made on
Conceptual coherence means integrateaterdisciplinarity of the substantive issue§ustainability issues by faculty and students
nested and hierarchical relation, startingnd of the application of innovativeger the past several years. Many of these
from the core (population demandstechnology provides some challenges qfaye peen presented before the MIT Forum
economic performance, etc.) to activitiesnterest to both students and facultyy, systainable Development (an outcome
and conditions, to views of sustainability-Specifically, these challenges bear directly (Continued on next page)
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Globalization of MIT:
GSSD on the WWW
Choucri, from preceding page

of the Faculty Seminar on Glok
Environment and Sustainable Developn
over the past five years), and may v
represent the state-of-the-art : ebnT Hivzaoehe s We ¥y
sustainability dilemmas. ] : =
Student Participation
in Sustainability Strategies

Wide-area networking provides practi
opportunities for MIT students to participi
in research and policy deliberations sen

s “inputs” into the forthcoming inte
governmental evaluation of the Post-
process (the Conventions, Agenda 21,
Principles on Sustainable Development,
funds, etc.). Mandated by the Gene
Assembly of the United Nations, the prod
of this evaluation will set the institutior
and financing priorities for the gloh
community during the next five years.
would benefit our students if we cot
facilitate their own access to these proce:

In this connection, the new CAES miss
is of particular relevance. Utilizing advanc = = —" .
technology to distribute educatior — -
materials, CAES is establishing animpor
diffusion role for enhancing accessibility of
MIT’s intellectual products. To the extent An added dimensions of networking is To the extent that faculty members and
that the GSSD initiative can facilitateconnecting GSSD users to the nationatudents do wish to “interface” with policy
diffusion of education materials orelectronic networks established since Rideliberation at the global level, GSSD is
sustainability and environment, there is ander the Agenda 21 program. Thisntended to facilitate this “interface.”
synergism between CAES (in educationatonnection” is a part of the GSSDincreasingly, the WWW is a an important
services) and GSSD (as an interdisciplinamplementation worldwide. To the extentmedium for global communication; so
initiative addressing sustainability challengedfiat linguistic capabilities can be interfacedintroducing some intelligence in

il

w
"-lll- 1

World Wide Network with GSSD, then “leap-frogging” sustainability materials and deliberations
and Enhanced Access communications would take place. may well be a relatively low-cost and
The wide-area network capabilities of MIT as a Global Institution potentially high value-added outcome.

GSSD provide a means of “leapfrogging” There are two sides to this issue: one isThe other side of the coin is the
conventional modes of communicationMIT’'s potential contribution to global globalization of MIT. So far, the Institute
conferencing, and feedback. For ouhinking and policy response; the other ifas focused on “internationalization” and
purposes, the initial applications are fdhe globalization of MIT itself. on expanding international reach. Semantics
exchanges on research activities and inputdMIT’s institutional commitment to aside, MIT internationalization has not kept
into policy developments. In practice, wideenvironmental research and education, apghce with the globalization processes
area networking translates into participatiot® improving the knowledge-base related tayorldwide. The potential synergism
of research teams in key nodes worldwidesustainability, have already contributed t@etween the goals and activities of EVAT
i.e., Asia, Africa, Latin America, Eastnew insights on sustainability — somend CAES on the one hand, and the world
Europe, and the industrial world. Regionahformation, some “findings,” some testableyide network of GSSD on the other, may
offices of international institutions serve apropositions, and some basic “theory” oenhance MIT’s role in the globalization
the “field” links. Wide area conferencingprecepts. As an evolving enterprise, thegsrocess. In the sustainability domain, this
capabilities are still to be fully framed angbolicies can well serve the internationainvolves interacting with international
tested. Inputs from the “nodes” at this poitommunity if, through advancedinstitutions responsible for designing and
help to anticipate some of the practicaéchnologies, they can be made more readilynplementing strategies for sustainable
difficulties at hand. available and more easily accessible. developmentl
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Center for AdvancedEducational Services = Committee on Education Via Advanced
Evolves from Old CAES Technologies: Final Report Available on
Richard C. Larson the World Wide Web

) N Paul Penfield

n September 1, 1995 a new MIT-wide facility was

born, the Center for Advanced Educational Servic ) ] ]

or “CAES.” The new Center builds from the former he MIT ad hoc Committee on Education Via Advanced
CAES, Center for Advanced Engineering Study, thatoperated] ~ Technologies (EVAT) was formed in the fall of 1994
successfully within MIT's School of Engineering since 1963. 8 10 investigate the potential for using advanced
The new CAES is an Institute-wide facility, serving all fivéechnologies such as the World Wide Web in MIT education.
schools, and providing more services and opportunities for th&N€ Committee issued its final report on July 31, 1995.

entire MIT community. In this article we briefly describe the/Nlike most reports, this one was not designed to be printed.
goals and objectives of the new CAES (henceforth simpfiptead. it resides on the World Wide Web at the URL
called “CAES™). We then ask for your suggestions, advi€dniform Resource Locator) http://www-evat.mit.edu/report/

and participation, as we are in the formative stages of this ri can be easily read from anywhere in the world, using any
and exciting enterprise. standard Web browser. You can read the highlights of the

In the twenty-first century MIT must assume a broadkgPort here, but to learn more you will have to be connected

leadership role in education, both nationally and internationalf).the Net.
This is the key premise supporting the creation of CAES, How We Got Started _
Operationalizing this goal requires increased utilization of?Uring the spring of 1994, 1 heard of a few independent
advanced technologies to distribute our educational offerifig§2S that faculty had of using modern technology to deliver
_ both current and future — beyond the Cambridge camgiidication in a more effective way. Jon Allen (EECS) wanted
We hope to build from related efforts at MIT, including tht9 Write a VLSI design textbook with imbedded, interactive
“Penfield Committee” on education using advanceynulation. Tony Patera (Mechanical Engineering) was
technologies [see next column], hypermedia activities witH[FVestigating the use of hypermedia for the exposition and
the Mechanical Engineering Department, Collaboratiggmonstratlon of fluid floyv. Earlier, Tom Cormen, Charles
distance design efforts in the School of Architecture ah§S€rson, and Ron Rivest (EECS) had overseen the
Planning, multimedia educational initiatives in the School §fvelopment of a hypercard-based set of animations to
Humanities, a new distance learning initiative of the Slogfcompany their algorithms textbook (as a byproduct of this

School of Management, as well as the long history of viadwgrk, the textbook itself was converted to hypertext form apd
educational services provided by the former CAES. appears on the same CD-ROM). | concluded that there might
he a benefitif all these people could exchange ideas, and asked

If — after reading this — you are interested in learning more, i X
perhaps even participating in CAES creations or researdffk Larson (EECS)to organize a one-day, off-site workshop

send an e-mail to rclarson@mit.edu simply saying “More_c.m’th‘? topic. Dick discovered still other activity at MIT,
We will provide you with additional information and we wilincluding the use of hypermedia to express critical reviews of

e-mail to you a very brief survey questionnaire seeking yotiiakespeare plays, in the MIT Literature Section.

opinions about our proposed initiatives. We will add you to”P0Ut 25 faculty attended the workshop on September 19,
our e-mail distribution list. 1994. Joel Moses, then dean of Engineering, was there all day

1. CAES Mission Statement along with John Vander Sande, the associate dean. Joel later

The mission of the Center for Advanced Educational Servi€g80rted on the workshop to Academic Council. President
is to create and distribute educational products and servit&§h: deciding that the idea was important enough to warrant
world-wide. The off campus offerings will leverage th closer look, asked Joel to set up an ad hoc committee, with
growing capabilities of computer and telecommunicatiéﬁprese_nta“on from a_II fl_ve Schools at MI_T. | was asked to be
technologies, including interactive multimedia, the Interndg€ chair. Membership included the chair of the MIT faculty
the World Wide Web (WWW), interactive TV, as well agBob Jaffe), a dean (Bill Mitchell) a department head (me),

more mature delivery mechanisms such as videotapes &hd & section head (Peter Donaldson). Other members were
books. In support of its primary goal and as a service MgcVicar Faculty Fellow Hal Abelson, Director of Academic

participating organizations, the Center will also offer shdr@MPuting Greg Jackson, Chris Kemerer of the Sloan School,
term (non-degree) programs having both on-campus and B¥gk Larson, and Tony Patera.

campus components. _ (Continued on page 37)
(Continued on Page 32)
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Athena Training Opportunities
For Your Students

Jeanne A. Cavanaugh

Environment has become arBasic Word Processing and Electroni€re-requisites: Serious Emacs, some
integral part of the MIT Mail, and Advanced Word Processing\thena experience

educational experience. As ofwith EZ. These courses are offerethtended for the intermediate-level
Registration Day this year, 97% of thdefore classes start, so new MIT studengghena user, this course will discuss the
Freshman class and 88% ofthe incomingpn become familiar with the systenAthena login sequence and the user-
graduate students had Athena accountsefore they receive their first problenconfiguration files (dotfiles) that affect

Electronic mail, the Zephyr interactivesets and paper assignments. it, as well as changes the user can make
message system, NEOS (the NetworkedDuring the coming year, IS is offeringto those and other files to customize
Educational On-line System) fornewandrevised minicourses for allleveltheir working environment.
electronic submission, exchangegf users. Minicourses are held the first
annotation, grading and return obix weeks of each semester, the wedkameMaker for Reports (Frame)
assignments and course handouts, aafter Thanksgiving and spring breakPre-requisites: Intro, Basic WP
OLTA (On-Line Teaching Assistant),and during IAP. The courses are offereBrameMaker is a powerful word-
are proven ways faculty members haviglonday through Thursday at noon, 7 pnprocessing and document preparation
successfully used Athena to work morand 8 pm in Room 3-343. No registratiopackage now available on Athena. It is
closely with their students. Many classeis necessary, and they are free. introduced here as atool for preparing an
also make use of MIT-developed or We would like to encourage you toMIT thesis, or other large reports and
third-party educational software as pamemind your students to take advantagarticles.
of their curriculum. of this excellent opportunity to learn

Five Electronic Classrooms, withmore about the computer system thabhformation Resources on Athena
Athena workstations at each desk and awill be part of their MIT experience. (Info)
instructor machine attached to a Following is a listing and brief Pre-requisites: Basic WP
projection system, can be reserved fatescription of the courses offered. [Se& survey of the communications, help,
lectures and labs. (Some Institut@ext page for the fall ‘95 schedule.] andotherresources available on Athena.
classrooms are also equipped with an
Athena workstation and projector; thes@dvanced Word Processing: EZ (EZ) Latex Thesis (Thesis)
rooms are reserved through th@re-requisites: Basic WP Pre-requisites: Latex, some Latex
Registrar’'s office like any otherlIntroduction to EZ, a combination textexperience
classroom.) New software is addeeéditor and formatter, with text-editingUsing the Latex text formatterto produce
regularly to Athena software suites. Itommands that are similar to Emacs. Asfully-featured thesis that meets all MIT
you wish to learn more about how Athena formatter, it is menu-driven and easformat requirements.
can be used in courses, please contdot learn, in the popular style of the
the Academic Computing ServicesWhat You See Is (pretty much) WhatMaple (Maple)

T he Athena Computing Intro to Athena, Working on Athena,Customization on Athena (Dotfiles)

Faculty Liaison Office, E40-357/359/You Get” packages. Pre-requisites: Basic WP

360, x3-0115, <f_l@mit.edu>. A mathematics program that can perform
In order for MIT students to Advanced Word Processing: LATEX numerical and symbolic calculations,

successfully use Athena, Informatior{Latex) including formal and numerical

Systems offers a comprehensive seriége-requisites: Basic WP integration, solving algebraic or

of short courses (called minicourses) oAn introduction to Latex, a widely-usedtranscendental systems and differential
avariety of Athena-related topics. Theskxt formatter, used for converting a texéquations, and series expansion and
courses are offered frequently throughotile into an attractive, professional-matrix manipulation. It also has

the academic year. looking document. It is a powerful andextensive graphics capabilities.
During R/O week, incoming freshmenflexible program, with the capability to
graduate, and transfer students had thgeset many foreign characters and very (Continued on next page)

opportunity to attend four basic coursesomplex mathematical text.
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Math Software Overview (MSO)
Pre-requisites: Basic WP
A survey of major mathematics anc

graphing packages available on Athen{|.

Matlab (Matlab)

Pre-requisites: Basic WP

An interactive program for scientific
and engineering numeric calculation
Applications include: matrix
manipulation, digital signal processing
and 3-dimensional graphics.

Serious Emacs (Ser. Emacs)
Pre-requisites: Basic WP, some Emacs
experience

The text editor introduced in Basic Worg
Processing has many useful features n
covered in that course. This course is
must for anyone who uses Emacs mo
than an hour or two each week.

Xess (Xess)

Pre-requisites: Basic WP

A powerful and easy-to-learn
spreadsheet, with a full range o
mathematical, statistical, matrix, ang
string functions. It will be useful for
scientific and engineering computationg

as well as for general and financial use|}.

Athena(R) is a registered trademark ¢
the Massachusetts Institute of
Technology]

12 noon
7 p.m.
8 p.m.

12 noon
7 p.m.
bt 8 p-m.
2|

a)

-l

12 noon
7 p.m.
8 p.m.

12 noon
7 p.m.
8 p.m.

f 12 noon
7 p.m.
8 p.m.

12 noon
7 p.m.
8 p.m.

ATHENA MINICOURSES
Fall Term 1995

Mon Tue Wed Thu
11 Sep 12 13 14
MSO Matlab Maple Xess
MSO MSO Maple Maple
Matlab Matlab Xess Xess
18 19 20 21
Intro Basic WP Working EZ
Intro Intro Working  Working
Basic WP Basic WP EZ EZ
25 26 27 28
Holiday Latex Frame Info Re
No Latex Frame Ser. Emac
Classes L.Thesis Info Res Dotfiles
2 Oct 3 4 5
Intro Basic WP Working EZ
Intro Intro Working ~ Working
Basic WP Basic WP EZ EZ
9 10 11 12
Holiday = Holiday MSO Matlab
No No MSO Maple
Classes Classes Matlab Xess
16 17 18 19
Ser. Emacs Dotfiles Frame Info R
Latex Ser. Emacs Frame Framg
L.Thesis Dotfiles Info Res Info Re
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Remarks to the Corporation at its

Commencement Meeting — 1995
Robert L. Jaffe

Members of the Corporation,Larry Bacow, Urban Studies andvho have looked at MIT’s

thank you for the opportunity Planning, faculty chair-elect. Inadministrative processes share the
to address you at the conclusion of mgddition, about 100 faculty each yeaconviction that we have much to gain
two years as faculty chair. serve the Institute on standindy redesigning them more efficiently.

It would, perhaps, be conventionatommittees of the faculty. It hasThereisnoargumenton that. Butwhat

for me to talk about the problems antieen an active and constructive twabout teaching and learning? research
projects which have dominated myears. and creative scholarship? How will
term. Instead let me merely note the
remarkable breadth of issues whic]
has made the job of faculty chair s
interesting. To mention a few:

D r. Gray, President Vest,faculty,and forthe pastyear, Professavith less? The faculty, like myself,

I worry that too myopic a concept of efficiency
; : will compromise our ability to do the things by

» Creatinganew academic calendd . . . .
and strengthening IAP. which in 1Eh.e end we must be _]udge(?.. The fa.ct is
. Reviewing and revising faculty] that traditional measures of efficiency fail to
retirement policy in an era withoufj| capture crucial aspects of teaching, advising,
mandatory retirement. counseling, or creating new knowledge. The best
* Improving race relations and thd|  teachingmay take place between UROP supervisor
MIT experience for minorities. and student,one-on-one, after hoursin an otherwise
* Shepherding new undergradua1 empty lab, or between students arguing political

and graduate degree programs throu -
faculty approval processes. economy over beer in Central Square.

* Responding to the CMRAE
closing: Establishing guidelines for
closing or reorganizing laboratories, Now | would like to focus, if only they fare during this period of re-
programs and centers and reviewinlgriefly, on a more general issue whiclexamination? | worry that too myopic
faculty grievance procedures. | believe clouds and confuses thaconceptof efficiency willcompromise
» Trying to bring faculty into the perception of the place of highewour ability to do the things by which in
Reengineering effortin a creative wayeducation in modern America. Thehe end we must be judged. The factis
* Reuvising, implementing, and therissue can be summarized in the worthat traditional measures of efficiency
optimizing MIT’s harassment policies."efficiency.” | recognize the fail to capture crucial aspects of
Many dedicated —and overworked #ncongruity that | — a theoreticalteaching, advising, counseling, or
faculty colleagues have contributegbhysicist — should speak about thisreating new knowledge. The best
to these efforts and to other essentialibject to you, who have been stalkeiaching may take place between
Institute activities as housemasterdqyy efficiency much of your lives. UROP supervisor and student, one-
committee chairs, advisors, and sBlease bear with me. on-one, after hours in an otherwise
on. As MIT re-engineers, efficiency isempty lab, or between students arguing
I would like to mention especially, on everybody’s mind. University costolitical economy over beer in Central
Professor Linn Hobbs, Materialand processes are underthe microscopgquare. Great ideas in physics or
Science and Engineering, associatd government and public scrutinymathematics may come once in a
chair of the faculty, Professor Irenddow canwe streamline our operationdfifetime — or not at all!
Tayler, Literature, secretary of theavoid waste and repetition? do more (Continued on next page)
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Corporation at its
Commencement Meeting

Jaffe, from preceding page

We can count the hours our faculty And, second, to support ourogetherwith our youngest students
spend in student contact. We caadministration’s effortsto preservethén a creative environment early in
demand our students fulfillquality of academic life. Under thistheir years at MIT.
requirements in lab work or writing.administration and its predecessor, MIT Many other similar opportunities lie
We can assign a mentor to everlas taken significant steps to providahead, including:
graduate student. But we canndiaculty and students a richer ¢ Reinvigorating UROP, which
mandate the commitment and passi@nvironmentfor education andreseardimas suffered significantly from
which characterize the best educatior.even in these difficult times — by, foshort-sighted changes in federal
| am reminded of the talk Professoexample: regulations; and which offers
Amar Bose gave at this year’s
MacVicar lunch, where he focused og
the extraordinary work done by Jaim
Escalante, a high school calculul| As for research and scholarship, those of us who
teacher, with disadvantaged minorityy have dedicated our lives to it know that even
youths in Los Angeles. Itwasastor]| relatively ordinary progress on a hard problem
of seemingly endless patiencql often comes only after years of frustrating and
dedication, and beliefintheir capacit fruitless work. How well can thisbe measuredin

to excel. What a wonderfull .
achievement —but efficient? — By wha terms of “deliverables” or “quarterly progress

measure? reports” now frequently required by funding
Asforresearch and scholarship,tho§| agencies and research sponsors?
of us who have dedicated our lives t
it know that even relatively ordinary
progress on a hard problem often comes
only after years of frustrating and ¢ Hardening faculty salaries — tostudents unique opportunities to
fruitless work. How well can this besecure faculty commitment to thewvork with our research community,
measured in terms of “deliverables” otnstitute, to free external funds for ¢ Streamlining our promotion
“guarterly progress reports” nowstudent and lab support, and to redugeocesses, which occupy inordinate
frequently required by funding agenciesur exposure to unanticipated changesnounts of faculty time, and take us
andresearch sponsors? These thoughtsxternal support. away from teaching and research,
lead me to make a couple of requests ofe Providing generous startup ¢ Re-working the connection
you as members of MIT’s Corporationpackages for junior faculty — to offerbetween education and the living
First, to understand the dilemma facedesources to match their creativexperience forour students —a complex
by our faculty in these difficult times; energy. and challenging opportunity which the
to support their attempts to preserves Recognizing truly outstandingfaculty and administration have
the most creative and in a deep senseaching through the MacVicarrecently begun to examine.
the most efficient part of their work;Fellows Program — to honor | trust that you recognize the true
and to value in your owndedicated and creative teachers &dficiencies of MIT’s educational and
considerations, the distinctionrole models. research programs and will be there to
between efficiency in administrative ¢ Encouraging and supportingsupportourfaculty and administration
and support processes and creativiiean Travis Merritt’s freshmanthrough what promise to be exciting, if
in teaching and research. seminar initiative — to put facultydifficult, times[]
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M.I.T. Card Holds Promise and Pitfalls;
Questions of Privacy and Security

Amy S. Bruckman
Special to the Faculty Newsletter

technologies are not alwaysuses his or her ID to get out of the lot, tfill all these requirements well.
obvious. Consider MIT’s thelotmanagement programitmaylook The MIT Card began as a project of

installation of key-card operated gatekke you are trying to park multiple carsHousing and Food Services. Enthusiastic
in parking lots. This greatly increase®sn one card. (Glavin plans to confronabout the initiative they were taking,
security for parking lots, reducesonly repeat offenders with a pattern ofhey convinced many other parts of
individual privacy by creating a recordabuse.) If the friend is not a member df1IT’s administration to adopt it. When
of people’s comings and goings, anthe MIT community, then you will needit became clear that the card had broader
makes it awkward to loan your car to &o lend them your card —which becomesocial implications for people on campus,
friend during the work day. problematic if you now need it to operthere was no one charged with the task of

Parking gates are in place in the Albangtoors, take books out of the library, andeeing this broader picture —it's certainly
Garage and West, Westgate, and Pacitizly things around campus. The problemot the job of Housing and Food Services
Annex parking lots, and will be installedhas been somewhat ameliorated sint¢etell the Campus Police how much data
in the West Garage this winter. To ente€Campus Police started issuing addition@fs reasonable to collect when people
or leave these lots, you need to swipeards for spouses of authorized parkersome and go from parking lots.
your MIT Card through a card readerDifficulty lending cars may well be a fair Unfortunately, right now it's no one’s job.
To date, the security benefits of the newrice to pay for a dramatic decrease in Privacy-related issues fall under the
system have far exceeded expectatiorgar thefts. Is decreased individual privacgurview of The Privacy Committee, but
Chief of Police Anne Glavin reports thata fair price to pay for more effectivethat committee has not met since May of
only four cars have been stolen fronparking lot management? There are 994, because it has had no chair.
those lots since the gate system was firgariety of trade-offs to consider. Fortunately, Professor Joseph Ferreira
installed in 1994 (and in that case the Similar problems arise whenof Urban Studies and Planning has now
gate arm was mis-adjusted, somethingormitories want to take people’s MITagreed to chair the committee. However,
which can be prevented in the future)Cards as collateral for the loan o&venwhen the committee has metin the
Previously, one car was stolen per montquipment like vacuum cleaners. Yopast, it had no authority or resources,
from Westgate lot alone. might have trouble stepping outsideand its recommendations were often

This increase in security comes at thieuying a soda, or doing laundry whildgnored or laxly enforced. Furthermore,
price of decreased privacy. Most areamu’ve borrowed a vacuum cleaner. Ithe issues the MIT Card raises for the
of MIT using the MIT Card have choserthe MIT Card is now to be used foMIT community go well beyond privacy
to record little data about people’dinancial transactions, there is the addetbncerns. Consider, for example, trade-
comings and goings. However, if theoroblem of whether they couldoffsbetweensecurityandopenness. This
parking lots are to prevent people fronpotentially be stolen — what happens particularly well illustrated by the
parking multiple cars on the same cardyhen a dormitory desk attendant wandeissue of whether to lock doors with keys,
allcomings and goings must be recordedway for a few moments? Are cards toombinations, or key cards.
Regardless of Chief Glavin’s goodbe kept under lock and key? The The Medical Center door is one
intentions for the use of that data, it mustommittee on Athletics is to beexample. If a friend who is not part of
be remembered that if the data exists,édommended for switching to a separatine MIT community would like to meet
is vulnerable to a court subpoena, amathletic card for exactly these reasonsme at my office in the evening or over
could be used in court proceedings. A number of these difficulties couldthe weekend, | can tell him or her the
Further, even more potential issues alme avoided by having separate cards faombination to the Medical Building
raised with the announced plan teach function. The MIT Card Office hasatrium door, and to the Media Lab
outsource the parking. advocated combining many functionglevator. If the door and elevator were

There are also other, logisticabnone card forreasons of administrativeperated by keys, | might make copies
problems. Suppose you want to lendfficiency. However, this overloadingfor a regular visitor and | could lend a
your car to a friend. If the friend is aof functions gives the card conflicting (Continued on next page)

The social implications of newmember of the MIT community andrequirements. Itisimpossible to make it
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M.I.T. Card Holds
Promise and Pitfalls
Bruckman, from preceding page

copy to a visiting colleague in town for MIT makes an effort to include of a student who came to him seeking
a few days, but I'd be unlikely to givemembers of the broader community in additional information— she wanted to
direct access to someone who visits onlyumber of its activities — bridge, folkknow where she could get a copy of the
occasionally. If the door and elevatodancing, and community league softbalhaster plan for implementation of the
were controlled by key cards, I'd needre just a few examples. These takeard at MIT. When she was told there
permission from an official authority toplace in the evenings after the Medicalas no such plan, she was flabbergasted.
give my friend access (which I'd beCenter door is locked, and manyGraduate student Andre Dehon has
unlikely to seek). participants arrive by T. These participointed out that the security of the MIT
Combinations slowly spreadto awidepants are generally told the MedicaCard is inadequate. While the same
segment of the population, butthatacce§®enter combo to make it easier fosystem is in use at a number of other
can be periodically revoked by resettinghem to reach campus. There areniversities, other universities are not
the combination — you have to knowcurrently no plans to allow memberdMIT.
someone currently at MIT to know theof the broader community to get MIT MIT has a long-standing tradition of
combination. Key accessis more tightlfCards. While it's true they can still*hacking” technologies and the physical
controlled — | might tell the medicalwalk around the long way, anyoneplantofthe university. Dehonwas easily
center combo to a stranger trying to getho has watched visitors stare at thatble to decode the card’s data structure,
through, but | wouldn't give a stranger docked door in frustration on a cold,and show how it could be hacked. He
key. However, because key locks amainy day knowghat this will have an presents a number of possible scenarios.
harder to change than combination lockgnpact on how people feel about MIT For example, he describes how for $500,
the group of people with access grow§he efforts made by some parts o4 fraternity could easily make a set of
over time and is not easy to reset. KeMIT to embrace the broadercards to give its members access to any
cards are tightly controlled by a centracommunity will be somewhatbuilding on campus accessed by The
authority, and access can be easily revokeddermined as a result. Of course it'€ard. (See http://www.ai.mit.edu/
to allwho are not official, currentmemberslso important to acknowledge the verpeople/andre/mit_card/.)
of the community. However, ironically,real security concerns of the people The administrationis reportedly trying
controlling access too tightly maywho work in that building. There is ato remedy these shortcomings. | believe
sometimes result in decreased securitytrade off here between openness aride hacker community is up in arms
doorsthat are too frustrating to get througbecurity. against The MIT Card for aesthetic as
often simply get propped open. These details are not mere matters @fell as practical reasons —it’s perceived
The Medical Center door has longonvenience:they affectthe opennessaé so low-tech and poorly engineered
operated on a combination lock. Planthe MIT community. Key card locksthat it seems an insult to an MIT
are in place to change it to the MIT Cardenerally provide increased security aensibility.
in the fall. Signs protesting this changéhe expense of decreased openness, th&here are a myriad of small and large
recently appeared around campus: potential for decreased privacy, andgsuesthatarise. The broader problemis

MIT Card Access decreased flexibility. Is this what isone of administrative structure: no one
coming soon most desirable for the MIT communitywas initially charged with overseeing
A joint surveillance project There are multiple legitimate answers tthe MIT Card and the broader social and
brought to you by that question. My primary concern igractical implications of its uses on
The MIT Card Office that no one at MIT is currently evencampus.Fortunately, Dean Art Smith
Big Brother asking these sorts of questions. In thecognized this problem, and before
SPODSA spring of 1994, Professor Jerry Saltzeetirement set into motion the process
and the Committee to Keep Alumni assigned his Computer Systemofappointinganew committee to take
Off Campus Engineering (6.033) class to design an this task. If the committee is given

(“SPODSA” evidently stands for “Secretnew plan for the MIT Card to betteradequate resources and authority, it
Police of the Office of the Dean forrespectindividual privacy, using “smarshould be possible to resolve these
Student Affairs.”) card” technology. Saltzer tells the storyssuesl]
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Recentering the S.A.T.

Michael Behnke

“I don’t like money really, but entering this year. We have converteth recenter has been a controversial

it quiets my nerves.” Sometheir scores to the recentered scatme, and one which was taken after
have a similar ambivalence aboufsee next page). You can see, foanany years of debate within the
standardized testing and especialgxample, that before recenteringCollege Board. The SAT is a norm
the SAT. Although uneasy withstudents between the 25th and 75teferenced test for use in making
multiple choice tests, many of yoypercentiles scored between 590 armbmparisons within a population of
may feel comforted by the presencé90 on the SAT-lI Verbal. On thetest takers at a particular time. Most
of students with 800s. It calms your
nerves. Well, getready to be really cal]

The boxer Joe Louis once saidhe middle 50% range of students The decision by the College Board

Some of you may have beef| Onthe SAT-IMath, the scores between 660 and 710
noticing the laudatory articlesinhomq| - gctually go down fromthe originalto the recentered
town newspapers about studeny scqgje. The importance of this for us lies in the fact
getting double 800s on the SAT. Som thatwomen nationally, on average, score somewhat

parents are suddenly discovering th . e s
a younger child is much smarter thal lower than men on the math section, and minority

older brothers or sisters who took thl|  students, other than Asian Americans, score, on
SAT some years ago. These reporte]| average, lower still. We admit quite a few minority
and parents have not heard that t| and female applicants with scores inthe 660to 710
SAT has been recentered, whic]| range, and they do well at MIT. Recentering will
means that scores are, for the mq| make them look like weaker applicants compared

part, shifted up. to Asian and white men.
This article will help you become

experts on recentering. If you're at a
social occasion and someone stantecentered scale, they score betwesnch tests are renormed on a regular
bragging about how smart their childb60 and 750. The other scores giverasis. The SAT, however, has also
is, | would suggest that you not shovare for the SAT-I Math, the SAT-Ilbecome a “yardstick” used by
off your knowledge of recentering byMath I, and the SAT-1l Math II. government, school districts, the
pointing out that the kid isn’t so smart Some of you may be confused bynedia and others to measure
after all. However, if you're planningrecent name changes. The old SA&ducational attainment over time.
to participate in the admissiongScholastic Aptitude Test) had &ome said the decision to recenter
process this coming year, as | hopéerbal and a Math score. Then ther&as one more step in dumbing down
you will, it might help to start thinking were various Achievement Test@&xpectations in education.
about the scores a little differentlyrequired by the most selective The reference group used up until
The same is true for advisors who wiltolleges. MIT has required three ofiow was the original group of about
see recentered scores in the folders tifose: Mathematics Level | or I, al0,000 test takers in 1941. They were
students entering in 1996. Please noseience, and a humanities. The nemostly white males applying to the
that students who just entered MITSAT (Scholastic Assessment Testdew private selective colleges asking
this year still have scores on theonsists ofthe SAT-I Reasoning Teststudents to take the tests at that time.
original scale. (which is the old SAT with a Verbal The average score for students in that
To illustrate the difference betweerand Math score) and the SAT-ligroup was 500 on both the verbal and
the original scale and the recentere8ubject Tests (which are the olanath on a scale from 200 to 800.
one, | am providing the scores fronAchievement Tests). (Continued on next page)
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Since then, the average verbal hagp down from the original to the We in the Admissions Office have
gone downtothe 420s and the averagecentered scale. The importance aone studies involving such things
math has gone down to around 48@his for us lies in the fact that womeras converting the scores of this past
The changes have been attributed ttationally, on average, scorgear’s applicants to the recentered
changes in the make-up of the tessomewhatlowerthan menonthe matécale and studying how that might
taking population, the increase in theection and minority students, othehave affected decisions. We are also
volume of test takers to over a million,
and changes in what students a
taught in schools.

Because the scores had to i Middle 50% for the Class Entering in 1995
“stretched” up to use the whole top o
the scale and other scores wef

bunched near the bottom, the validit Pre-Recentering Post-Recentering
(ability to predict grades in college Enrolled Enrolled

and the reliability (likelihood that a

student will get relatively the same SAT-I Verbal 590 690 660 750

score on different administrations o
the test) were weakened. This wg

primarily true of the SAT-I Verbal. SAT-I Math 720 770 720 790
Getting all questions correct on tha
test actually earned one a 730 whiq| SAT-Il Math | 670 740 690 750
was then “stretched” up to an 800
Some points on the high end of thl| - g ar 1 Vath I1c 720 800 690 800

scale haven't been used in years.
further problem was comparing verbg
and math scores. While it is hard t
believe that students couldn’t
understand percentiles, manyhan Asian Americans, score, omiving prospective applicants
apparently persisted in believing tha@verage, lower still. We admit quiténformation about scores at MIT on
a higher score on one part of the teatfew minority and female applicantdoth the original and recentered
meant that they were better in thawith scores in the 660 to 710 rangescales. If students apply for '96
areawhen percentiles might have beemd they do well at MIT. Recenteringentry with a mix of original and
showing them the opposite. Personnelill make them look like weakerrecentered scores, we will use
trying to counsel students inapplicants compared to Asian andonversion tables toonvert to the
secondary schools wanted the scoreghite men. The other interestingecentered scale.
to be comparable. change for us is with the SAT-Il The main problem for someone like
Itis important to note that the leveSubject test in Math Level Il. Mostme, having been in admissions for 25
of difficulty of the test will remain the of our applicants take this test (thgears, is that recentering the ranges
same and that percentiles will bethers take Math Level 1), and wen my brain won’t be as easy as
virtually unchanged. It is alsodepend heavily on it in makinginstalling the conversion tables in our
interesting to note that not all scoredecisions. A score of 750 on theomputer system. That makes me
will go up. On the SAT-I Math, theoriginal scale is a 724 on thenervous, but maybe the sight of all
scores between 660 and 710 actualigcentered scale. those 800s will calm my nervés.
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Penny Wise and Pound Foolish:
Re-Engineering Reengineering
Kirtley, from Page 1

On the surface this may seenby arbitrarily reducing headcount hadt the implications of each of the
reasonable, but look one level deepenot achieved its goal. While centrameasures contemplated should be taken.
The mail delivery people could load ugdministration did getsmaller, offsetting A second example is the elimination
a cart and make a chain of deliveriegrowth in administrative people inof Lab Supplies. There is no denying
going from office to office, with little departments, labs and centers caused that there were problems there. Lab
time spent in transit between stops. Thi®tal of administrative operations toSupplies was notavery effective provider
was quite an effective use of someone'secover.” This was caused, as Colberf many things requiredinthe laboratory.
time. As it is now a large number ofsays, because the reductions were mafiemiconductors, for example, always
people each have to make a two-way tripvithout an examination of how required going outside MIT. So simply
to the mail room. The actual time
expended in fetching mail, expressed if

people-hours, must be substantiall . . . - .
greater now than it was before. What has been done in this situation is not

There are other problems with thi{| €conomizing, but shifting expenses from one set of
situation now. Many of us deal with]| pockets to another. It reduces the expense paid by
potentially sensitive matters: studery| physical plant for the mail delivery people, but
records, letters of recommendation fq| jncreases (by a much larger amount) expenses paid

graduate school and tenure reviews, e]
The open mail room is a potential sectri by the depariments and by sponsored research

hole. accounts. One suspects that the Reengineering
What has been done in this situation {| P€ople had one more thing in mind, which is to
not economizing, but shifting expense]| squeeze just a bit more work out of each of us.
from one set of pockets to another.
reduces the expense paid by physical
plant for the mail delivery people, butadministrative work was done at MIT.”eliminating the operation and its charges
increases (by a much larger amounfjrom the point of view of the faculty,to overhead and use of space seems to
expenses paid by the departments and there probably is a need to reduce thaake sense. Outside suppliers appear
sponsored research accounts. size and expense of the administratiomvilling to make deliveries to campus
One suspects that the Reengineeringhe Reengineering process quitérequently. So maybe this is an
people had one more thing in mindproperly seeks to understand howppropriate change.
which is to squeeze just a bit more workdministrative work is done, to identify Look again. Many of the things we use
out of each of us. They may not value theshat that work should do, and to try tanthe laboratory are in fact fairly standard
time of the administrative and researclesign ways of making thatanddon’trepresenthightechnology (the
staff very much, and perhaps they evemdministrative work function more stuff that Lab Supplies wasn’t good at).
rationalized that faculty, most of whomsmoothly and economically. Anexampleisthings like batteries, glass
have secretaries, would not be One might get the impression, frontubing, syringes, etc. When in the past |
inconvenienced very much by this. Butyhat we faculty see of whatis happeningieeded a nine volt battery or a piece of
particularly in view of the fact thatthat the Reengineering team has limiteglass tubing | could just run down the
secretaries are being stretched out oviés view to expenses of administratiorhall and pick it up. If we need to deal
more faculty and staff, there is really n@nd has not considered the more globwiith another layer of service providers
more effort left to be had. issue of how the Institute as a wholand wait for the stuff to arrive, we are
In his very interesting article on theoperates. In this, it may be repeating th@uch more likely to buy two or three so
Reengineering process in the May/Juriistakes of 15 years ago. Reduction dhe next time we need one we will have
Faculty Newslettetsaac Colbert pointedtotal expense may not be achieved hyin a drawer or on the shelf. This will
out that an earlier effort (about 15 yearsimply reducing certain elements (e.glead to more substantial inventories of
ago) to reduce administrative expensadministration) of expense. A broad look (Continued on next page)

- 22 -



MIT Faculty Newsletter October 1995

Penny Wise and Pound Foolish:
Re-Engineering Reengineering
Kirtley, from preceding page

stuff stashed in labs all over the Institutehose of us who ordinarily commute bysubstantial amount of money to the state
Itis my guessthatindividual laboratorieshicycle in fair weather will continue toand local governments. If MIT wanted
departments, and centers will establisivant a parking place for when we neetb reduce the salary of each of its
their own stockrooms and methods dhe car (as to transport research spons@sployees by, say, $300, it would be
charging accounts for commonly usetb the airport or in case dhclement betterto be honestaboutitand simply do
supplies. This will lead to the equivalentveather). For this crowdnd | suspect it, rather than hide it in a parking fee.
of lots of little lab supply operations allit includes almost all of the faculty) this The Editorial in the May/June issue of
over MIT (exactly what was describedoarking fee is nothing more than a salarthis newsletter is certainly right. The
as happening by Colbert with adminiteduction. This may be OK. After all,problem is thatthe Reengineering
strative process 15 year ago). Will thidMIT needs the money. processis being carried out by a group of
be more or less efficient than a central

operation?

One more example with slightly . .
different ramifications is parking. In al When in the past | needed a nine volt battery or a

move that appears not only to redud| Piece of glass tubing | could just run down the hall
expenses to MIT but also to bq| and pickitup. If we need to deal with another layer
“environmentally correct,” MIT has || of service providers and wait for the stuff to arrive, we
decided to charge a non-trivial fee fofl - gre much more likely to buy two or three so the next
parking. This eliminates a “perk” anq| - 4,6 we need one we willhave itin a drawer or on the

constitutes a reduction in pay fo . . . e .
everyone who commutes to MIT byl| Shelf. This will lead to more substantial inventories of

automobile. This measure, in addition t stuff stashed in labs all over the Institute.
shifting costs from the General ang
Overhead accounts to the employees,

satisfies the itch felt by some to punish The problemisthatthisis notarationahnexperienced consultants with
those who use those pollutingvaytoreduce expenses. Itis, tobe sui@sufficient input from the MIT
automobiles (as opposed, one wouldossible to view the imposition of acommunity. The problem is that they
suppose, to the very clean angarkingfeeasaselective salary reductiohave focused on expenses rather than on
environmentally friendly buses operatethut itis necessary to recognize that at tthe processes which generate those
by the MBTA). same time it changes a before-tax pedxpenses.

On the surface it would appear to b&to an after-tax expense. Mail delivery is, to be sure, an expense,
right to charge users of a service for that Some amount of what MIT pays eaclvut it is something that is necessary to
service. To the extent that parking i®f us will come right back in the form ofthe functioning of this organization.
viewed as simply a convenience and @ parking fee. Associated with thaOther administrative functions, such as
service to the employees that might beecycling of money is the part that goemass mailings of repetitive memoranda
correct. But is that right? Car pools antb the state and federal governments fémom high institute officials related to
bus schedules restrict time flexibility ofincome tax. Someone with a combinedulings of OMB, EPA, or EEC might be
faculty and staff. Pushing people intstate and federal marginal tax rate dafurtailed with reduction of expense and
them would inevitably reduce the amour25% would find that $300 parking fedittle or no impact on MIT’s basic
of time and availability of people fortranslates to $400 of actual income losfunctioning.
activities here at the Institute. Theré¢That is, $400 of salary is split, $300 We are faced now with this problem:
really is a reason for providing parkinggoing to MIT for the parking sticker andReengineering is not working well. It
for employees. $100 going to pay income tax.) Thus onkas spent several millions of dollars and

Most of us won't be coerced intoimpact of this parking fee (if viewed ashas produced a dysfunctional mail system
depending on public transportation. Evea salary reduction) is to transfer and a bunch of promisés.
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Chinese Internships Offer
Unique Opportunity

Berger, from Page 7

few students to Japan as interns, apdomises much for the future. Irenvironmental context into the
today has hundreds of enrollments inollaborating with Chinese at thespecifications of the problem.
language and social science subjectsrongest institutions, MIT facultyWorking on reconciling the
and sends 50-60 trained students aftand students will be observingmperatives of development with the
graduation to Japan each year Bhinese science, technology, aniinperatives of environment in a
companies and laboratories. industry at a moment of take-off.  country like China is, therefore, one
For students entering the MIT-Japan
Program in the early years, much

Lhe aPpeZ' 'a?’ in theh _”Otif’”dc? MIT faculty who have visited labs at Tsinghua, Fudan,
ecoming deeply enough INVOved - peing Universities and the Academies of Science...all

Japanese companies that were worl N . O it
leaders to be able to bring ne report finding there a growing sophistication based

strengths and credentials back honj| ©N close monitoring of work at the cutting edge in
after the internship year. For th{| Western countries, the acquisition of recent
MISTI/China program, theincentived| equipment, a level of endeavor within siriking range
for involvement both for the Institute]| of that at home, and a creativity that promises much
and for individual students arg| for the future. In collaborating with Chinese at the
somewhat different. The tremendoW| strongestinstitutions, MIT faculty and students will be

dynamism ag‘:r?ro""th ofthe C?igﬁ,s observing Chinese science, technology, andindustry
economy andthe emergence ot LNl o4 4 moment of take-off.
as a major power in the internationg

system pose a host of challenges &
American society that our students

will confront throughout their lives This is a unique opportunity forof the most challenging and valuable
as professionals and citizens. EvenMIT students in their own areas okxperiences we can imagine for our
today there are very few Chinesexpertise to develop a concrete fesktientists and engineers.”

research or manufacturing establistier the characteristics of Chinese The experiences in a China-based
ments that match those of the beststience, technology, andnternship will be building blocks in
the US, Japan, or Europe, therganizations. As the tremendousur students’ professional education
trajectory of change seems very steeptrengths and potential of Chinesas well as in their grasp of a new
MIT faculty who have visited labs atresearch and development effortglobalized economy. To be prepared,
Tsinghua, Fudan, Peking Universitiebegin to deliver on their promise, outhe students need the kind of deep
and the Academies of Science as wedtudents will need to understand themnderstanding of a foreign society
as MIT corporate sponsors who aran order to be competent in their owrthat requires language, culture,
rapidly expanding their Chinesefields. As Provost Joel Moses said, ipolitics, and history classes at MIT
manufacturing and R&D activities,a speech that opened an MIT meetirmnd then, hands-on experience in
all report finding there a growingon environment and development ipublic and private sector institutions
sophistication based on clos&€hinalastJuly,“ The pointis that weand research centers in China. They
monitoring of work at the cuttingneed to teach our students analso need encouragement to think
edge in Western countries, theurselves to include the business artirough and discuss the moral and
acquisition of recent equipment, arganizational context, the needs angblitical issues at stake in working in
level of endeavor within striking rangedesires of customers, and the socigGhina. Students who have undertaken
of that at home, and a creativity thatultural, political, and economic (Continued on next page)
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this arduous preparation for acquiringear in China in settings that rang€ivil Engineering; Mario Molina,
skills to wunderstand sciencefrom power plant construction neaEAPS: Kenneth Oye, Political
technology and management issuddongolia to Motorola research labsScience; Adel Sarofim, Chemical
in Chinawill bring back new strengthsn Beijing to financial consulting in Engineering; Jeffrey Steinfeld,
to American society. They will bringHong Kong. Private companies willChemistry; David Wallace,
not only their talents and educatiopay the interns on a scaléechanical Engineering)that over a
as scientists, engineers, and managet®mmensurate with their ownweek fanned out into visits to
but also a concrete sense of the

dilemmas of development and
democratization, of economic growt

and social justice, of promoting| This is a unique opportunity for MIT students in their
industrialization while trying to do]| own areas of expertise to develop a concrete feelfor
least harm to the environment. Al tha characteristics of Chinese science, technology,
professionals they will leam what il - 4 rganizations. Asthe fremendous strengths and

takes to carry out projects in Ching . -
We know thyat stEd ejnts who ha\; potential of Chinese research and development

learned to understand one foreig| efforts begin to deliver on their promise, our students
society well acquire a set of skills fof| Willneedto understand themin orderto be competent

learning to operate in other countrie]| in their own fields.
as well, so the China-competen
graduate of the MISTI/China progran
will be an internationally-trained
professional with an ability to moveemployees; students going to publitaboratories working on development
between his or her own country anthstitutions will be funded by andenvironmentandthenreconvened
the rest of the world. MISTI, with seed funds from thefor the conference. With MISTI and
The first two MIT interns started Provost’s Office and the generousome NSF traineeship funding, each
work in China this summer. One marsupport of an MIT alumnus, Dr. Geof the faculty members brought along
who had just completed an EE MS, i¥. Chu (EE ’49). one graduate student. Although far
working in the CIMs laboratory at The first large-scale effort to bringshort of a full-scale China education,
Tsinghua University; the other, aMIT faculty and studentsintoresearcthe group did meet several times
woman with a TPP MS, is located irtollaborations with Chinese scientistsefore and during the trip for
the State Science and Technologgnd technologists was a workshopresentations ranging from lectures
Commission’s Agenda 21 office, arheld July 12-14, 1995 in Beijing onby Professor Peter Perdue on Chinese
agency responsible for environmenSustainable Development andiistory and Professor Kenneth
and development planning. Some 3Bnvironment, co-sponsored by MIT Lieberthal (University of Michigan)
other students have signed up and athina’s Agenda 21 office, andon Chinese foreign policy to
now taking the two years of Chines@singhua University. Provost Joepresentation of the moral, political,
language, history, and intern trainingloses headed a faculty group (Alicand technological issues involved in
classes required for the programAmsden, Urban Studies; Suzannthe Three Gorges Dam project, to
There are commitments from ChinesBerger, Political Science; Rafael Bragyriefings by top officials at the US
institutions and companies and fronCivil Engineering; David Marks, Embassy in Beijing on current US-
US and international business to hir€ivil Engineering; Gregory McRae,China relations.
these students for periods of up to @hemical Engineering; Chiang Mei, (Continued on next page)
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Chinese Internships Offer
Unique Opportunity

Berger, from preceding page

Much ofthe MIT research presentednd government officials during hisaccommodate student demand. There
atthe July meeting is work in progresstay. Tsinghau University, the “MIT are few subject offerings outside of
under the aegis of the new Alliancef China” and MIT have plans tohistory and political science. A new
on Global Sustainability, acollaborateinanumberofareas. THecture series — Chineorum — that
collaboration among MIT, the SwissSchool of Architecture and Planningrings distinguished scholars from
Federal Institutes of Technologyhas sponsored adesign studio activigcross the country to talk about issues
(ETH) and the University of Tokyo. at Tsinghua University that has, ovein Chinese society and development
Swiss and Japanese collaborators
from these projects also participated

in the meeting and the laborator . .
visits. In each of the areas, Chinede Many of these projects are in early days, and

researchers presented current wolk Much remains to be done at MIT if we are to offer
as well, and by the end of the weel}| students and faculty the resources needed for
planning was well underway for]| understanding of Chinese institutions and society.
collaboration in areas of clean codl Chinese language subjects are new at MIT and
combustion, remote sensing, rivell qre too few to accommodate student demand.

baI'T‘I?i Eoruuggnrir:emi%'a“o: r;‘i” There are few subject offerings outside of history
potiution Monitoring, and economiq - qh g political science.
development.

Seven corporations that have been
long-term sponsors of research at MIThe years, brought dozens of MITis only a small step towards
also participated fully in the meetingstudents to China in the summeeestablishing the rich set of regular
Asea Brown Boveri, AT&T, Ford, Professor Lester Thurow ancurricular offerings on China that
GM, IBM, Norsk Hydro, and ProfessorErnstFrankelare organizingllT students ought to be able to
Raytheon; and several of thenan MIT-China Infrastructure tap.
pledged support for the projects thaConference with Fudan University MIT has set itself the goal of
developed out of the meetingin Shanghaiin November 1995. Thereating a world-class center of
Chinese interest in the continuanc8loan School of Management hakarning about China at the Institute.
of these projects seemed high. Derdgveloped new relationships withn this period of financial stringency,
Nan opened the meeting in the Gredtsinghua and Fudan to work oradditions to the Institute can be
Hall of the People, and the leaders aohanagerial education. At MIT thergustified only when they strengthen
the group along with the corporateare many students from mainlan@ur pursuit of core purposes and attract
representatives met with Dr. Songhina: in 1995, some 194, of whonmesources from outside, because they
Jian, head of the State Science arsik were undergraduates and 188 wewsibly contribute to meeting new
Technology Commission and Statgraduate students. Thirty percentwersocial needs. The internationalization
Councillor. women. of research and education is such an

While the July workshop may have Many of these projects are in earlynnovation. It enhances our other
been the largest single commitmerdays, and much remains to be doneabjectives by rebuilding the
of faculty time to exploring MIT if we are to offer students andfoundations of leadership, as we
collaborations in China, there are &aculty the resources needed fareach our students and ourselves
number of other ongoing efforts.understanding of Chinese institutioneow to contribute to our own
President Charles Vest visited Chinand society. Chinese language subje@sciety by engagement in the
last June, meeting with top universityare new at MIT and are too few tavorld.[]
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Economic Development

Propels Chinese Growth
Thurow, from Page 7

these areas. Unless this problem can developed in a centralized communist When it comes to decentralized
solved, China’s economic developmerdtate. The current system is essentialgoordination, cross regional infra-
may implode. Unfortunately, anythinga system of regional economic war lordstructure investments, economic
that has anything to do with plants is onelhere everyone is attempting to buildncentives, and adapting new
of the few areas where MIT has almosnhfrastructure that will help their owntechnologies to new environments, MIT
no expertise to offer, except in the areaegion to develop but be inaccessible thas much to offer. MIT also has much to
of production plans. everyone else. No one knows how to plgarn from China about using technology
Fortunately, the other area which mayegional facilities together. Howin very different environments to

stop economic development is an ardavestment costs are shared and profitgcelerate economic development, about
where MIT does have something to offersplit is a giant black hole. the effectiveness of economicincentives
Itis an area which indirectly helps solve If one looks at what the Chinese havin different cultures, and about
some of the problems in rural China. Isaid needsto be builtto sustain economitecentralized coordination in very
is the area of infrastructure. Because alevelopment, there isn’t enough moneglifferent institutional environments.
history (no colonialists built infra-
structure in China as they did in India
and because of the ideology (Chairmg| When it comes to decentralized coordination, cross regional
Mao believed inregional self-sufficiency}| infrastructure investments, economic incentives, and
and discouraged cross-regiong| adapting new technologies to new environments, MIT has
infrastructure) China has 1S n,ych to offer. MIT also has much to learn from China about
infrastructure than countries much poorg c . - .

_ using technology in very different environments to accelerate
and much smaller than itself. . . "

economicdevelopment, about the effectiveness of economic

Current economic development ig| . . . ) .
focused on the coastal provinces sin¢ incentives in different cultures, and about decentralized

they need the least economic infrg coordination in very different institutional environments.
structure to function. The areas nede
Hong Kong boom since they can use
Hong Kong's infrastructure. But herein the world to build it. Using economic For all of these reasons, Professor
again, to prevent a huge income gaipcentives to avoid the need to build s&rnst Frankel and | are coordinating a
from emerging between coastal anthuch infrastructure without slowingconference on infrastructure develop-
central China, China needs to roll iteconomic growth is also an approachmentin central China along the Yangtze
economic boom west. This can only bthat falls outside of the traditionalRiver Basin, from November 8th to the
done if the necessary infrastructure is imommunist ways of doing things. 11th in Shanghai. The conference will
place. What should be done technically oftefiocus on financing, planning,
Infrastructure helps agriculturalisn’t clear. If one looks at newconstructing, and operating land, air,
incomes since better transportation antéchnologies in an area such as telend water transport, energy generation
communication allow the farmers to getcommunication, the issues in China arad  distribution projects, tele-
a bigger part of the purchase price (lesgry different from those in the Unitedcommunications systems, and water
needs to go to those who transport goo&ates. Here the new technologies (fibsupplies.
to the right places) and have theptics, satellites, wireless loops) are The idea is to come out of the
knowledge necessary to grow the cropgoing to be layered on top of literallyconference not just having had a useful
that are most in demand and vyield thkillions of miles of copper wires. Inconference but to come out of the
highest net return. China those billions of miles of wiresconference, with a set of researchable
Decentralized yet coordinated crosdo not exist. What China should do isopics that would be of interest to people
regional infrastructure planning is agregtrobably very different than what thehere and there and be a set of topics
Chinese weakness, since it was not a d¢hited States, Japan, or Germanwyhere people here and there might like
of skills and institutions that wereshould do. (Continued on next page)
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Economic Development

Propels Chinese Growth
Thurow, from preceding page

to work together on understanding them China is a big country where one cabakota would similarly raise some
and then using this understanding teee and find almost anything one wantsuspicions among American officials.
help China more efficiently build, tofind. In China there are good and bad Without doubt there are some
operate, and maintain its infrastructurerphanages just as in the United Statelssidents in China who are not treated
In order to accomplish this, two days ofhere are good and bad nursing homethe way we would treat dissidents. Atthe
technical meetings will follow the mainThere are undoubtedly abuses in thgame time, 1.2 billion Chinese have more
conference. Chinese prison system, but who woulgersonal freedom, political freedom, and
On the Chinese side our prime partnavant to argue that there are no abuseséoonomic freedom thahey have had for
is Fudan University in Shanghai, but cothe American prison system? Is makinthousands of years. One cannot freely
sponsors include all of the majompeople work while in prison better oradvocate changing the entire political
universities, political groups andworse than not letting them work whilesystem in Beijing, but one can freely
economic organizations along the rivelin prison? Someone who has given uadvocate changing the personnel or
We are excited about the prospects arldeir Chinese citizenship, who writedeadership in any local government office.
the potential outcomes. about prison abuses, and who then enterdn the end one has to balance the
Given the drumbeat in this summer'€hina via Kazakhstan and Xinjiangconflicting truths, attempt to determine
newspapers, no one could avoid thinkingeems suspicious to Chinese officials. where the center of gravity lies, and the
about human rights issues, but it alssuspect that someone who gave up thelirections in which the currents of human
doesn’ttake such high intensity publicityAmerican citizenship, who wrote aboutights are moving. Tothose of usthatare
to make us think seriously about thémerican prisonabuses, and who entergarticipating in this venture, they seem
issues. There are issues. the United States via Alberta and Nortlo be moving in the right directidnd.

Sustainable Development

of the Yellow River Delta
Polenske, from Page 7

open city in 1983, and efforts have beelooking at the potential of additionalplan for the region. They are working
ongoing to support development oflikes, channels, dredging, and otharlosely with 12 high-ranking economic
environmentally sound agriculture measures near the mouth. They are alaoalysts from the China Petroleum
chemicals, and energy. considering the physicalimpacts of damand Gas Industry Corporation and the
The three teams working on the YRDeing built, agriculture and industryState Council, including the
project are: (1) River Harnessing antieing developed, and soil conservatioBevelopment Research Center and the
Water Resources, (2) Environmentakfforts being undertaken upstream. State Planning Commission (Institute
Land Use, and Geographic Information The Environmental, Land Use, anadf Economic Research, Institute of
Systems (GIS), and (3) EconomidsIS team are studying the evolution o€omprehensive Transportation, and
Development. Members of each tearthe coastal zone, the environment, land usdestitute of Spatial Planning and
are working closely with the localand resources in the YRD, and the ways ®egional Economy).
counterparts in Dongying, helping tcachieve environmentally sound agriculture. The project is currently funded by the
augment the capacity of local staff. ~ They are designing an environmental datd.N. Development Programme,
The River Harnessing and Watebase for a GIS for the region. Netherlands Government, national
Resource team are investigating feasibleProfessors Lin and | are part of thegencies participating in the project, and
means within the next five years teeconomic development team for théhe Dongying Municipal Government
“harness” the mouth ofthe Yellow Riverproject, conducting industrial andfrom the YRD. The initial stage of the
which has made 10 major shifts over agricultural development, input- outputproject, which officially started in the
100 kilometer radius during the past 108nd transportation analyses as part ofspring of 1995, will continue through
years. To control the swing, they areomprehensive economic developmer@ecember 19961
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Revolutionary Times Require
Revolutionary Goals
Williams, from Page 1

our own tale of two cities: Cambridgeeconomic goals became increasinglgducation, notably through the creation
and Washington, D.C. The guillotineintermixed. of the School of Humanities and Social
may not be set up in front of the US MIT’s strong sense of civic Science in 1950 and the revamping of
Capitol, but it may seem so to thoseesponsibility has always been a gredélhe core curriculum in the 1960s.
whose research funds have beesource of strength to the Institute a$hroughoutthis period, however, some
chopped with swift brutality. What iswell as to the nation. It has also been, Basic assumptions remained un-
even worse than the financial crunch ismes, a source of weakness when MI¢hanged. In the words of Robert K.
the larger loss of respect for our mission

that these budget cuts seem to porterja:

Are we going the way of the Frenck . .. .
aristocracy? Is authoritarian populisny Our values as acommunity may not coincide with

going to hijack democracy? Will we]| those of the state; our sense of social duty may not
see more terrorism from the likes of thf always coincide with the political agendas of the
Oklahoma City bombers or thgql moment; but if we rearticulate our dedication to
unabomber, who, like a violent Jeary the life of the mind, to the pursuit of truth and

Jacques Rousseau, contends that witaty, , qeystanding, we will honorably fulfill our
most of us consider civilization has ir§| . . . . .
institutional mission.

fact increased human misery?

For MIT, this is truly a revolutionary
period. Life is not the same for any o
us, and it never will be the same agaimas allowed outside institutions to exeMVeatherall (director of Career Services

That is the bad news. It is also thendue influence over its educationaand Preprofessional Advising), “six
good news. Now we have to think harggrogram. For example, in the early padrticles of faith” were accepted
about what we are doing and what owf MIT’s history, some areas of the‘explicitly or implicitly”: “that there
goals — our goals — should be. curriculum were defined by the narrowvas always an unmet demand for

MIT has always been characterizesocational training needs of industryscientists and engineers”; that “Uncle
by an unusually strong and direct senda more recent decades, much resear8lam was science and engineering’s
of civic responsibility. This has beerfunding has been linked to agendamost important patron,” directly or
true from its founding, when William motivated primarily by Cold War indirectly; that “the role of the engineer
Barton Rogers set out to invent a newolitics. It is likely that MIT will was purely technical”; that the R&D
kind of American university, one thatcontinue to confront economic andide was “ever rising”; “that the natural
(in his view) would be far more political pressures that come from alhabitat of the engineer was the large
responsive than existing models to thever the ideological map and that areorporation”; and “that the natural
needs of an emerging democratic arall intended to affect our mission.  habitat of scientists and engineers was
industrial society. The sense of civic We have to pay attention to thesethere material things were studied,
responsibility was reaffirmed andpressures without caving in to them. Imined, manufactured, or put to use.”
substantially redirected in the twentietlis a fine line to negotiate. When thinggRobert Weatherall, “New Realities of
century, and especially during the lastvere coming our way — and a lot haScientific and Engineering Employ-
half century. During World War I, come our way over the past half-centursnent: The College Placement
MIT did much to help the nation attain- it was easy to assume that MIT'#erspective,” Career Consultant
a decisive military advantage oveeducational purpose would alway$September 1994), pp. 8-9. Presentation
formidable adversaries. As the Secondlovetail nicely with the national atthe Annual Meeting ofthe Commission
World War mutated into the Cold War purpose. During this half century, weon Professionals in Science &
MIT’s commitment to national defensehave made great improvements in th€echnology, December 14, 1993.]
continued, while military and content and quality of undergraduate (Continued on next page)
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Revolutionary Times Require
Revolutionary Goals
Williams, from preceding page

In the post-Cold War world, all theseThat is why an MIT education must It is often said that MIT is special
assumptions have to be questionedncompass the social and culturddecause itis “polarized around science
We know that the old order is passinglimensions of professional practice andnd technology”- but just what do we
giving way to the new — but the shapenore generally of human experiencemean by that phrase? Why do we
of the new civic order is still unclear. Furthermore, those of us who teachelieve so deeply in the educational
Despite this lack of clarity — indeedhere at MIT know that the deepestalue of these areas of inquiry? For
precisely because of it — we at MIT
have to define our civic responsibilin]

for ourselves in a way that we ar . .
willing to honor through thick or thin. In the first place, we must recognize that

in the worst of times as well as the bed| €conomic, environmental, .and medic.al objectives
Our values as a community may nd| (and others equally desirable) will never be
coincide with those of the state: ou]| attained only through scientific and technical
sense of social duty may not alway]] knowledge. To be effective, that knowledge must
coincide with the political agendas o]l be linked with social organization and cultural
the moment; but if we rearticulate ol motivation. That is why an MIT education must
dedication to the life of the mind, to thg . . "
encompass the social and cultural dimensions of

pursuit of truth and understanding, w . R
will honorably fulfill our institutional professional practice and more generally of

mission. human experience.
In the realm of undergraduatg
education, we have both the challenge
and the opportunity to reconsider theources of our commitment to our worknany of us, it is not just that such an
assumptions on which we have operatexte not narrowly utilitarian. We mighteducation leads to useful professions,
for so long. Let me suggest twamot all go so far as Jerry Lettvin, whdutalso because it provides an excellent
fundamental principles that might helgin introducing himself to prospectivebasis for educating individuals in
us in this reconsideration. The firsparticipants in his freshman seminarthinking clearly and creatively and
principle involves the role of scientificstates that “the role of education ignalytically. The conviction that
and technical education in genergburely hedonistic — namely, to showprofessional and general education
education. Although we are alwayshe most interesting ways of enjoyingould be united inspired William Barton
right to stress the utilitarian value of thdiving and thinking.” But | do think we Rogers, and as a result the MIT
education MIT offers — its value, forwould all agree that — to quote from theducation has always been anintegrated
example, in maintaining a robustt949 Committee on Educationabne. Science and engineering are woven
economy and healthy environment, an8urvey (The Lewis Commission),in from the start, not added later as a
in delivering good medical care — weconvened after World War Il to considef'professional” layer on top of, and for
should not frame this argument toahe postwar directions of MIT educatiorthe most part separate from, a preceding
narrowly. —“Although service to the communitygeneral education. To quote again
In the first place, we must recognizés most certainly a function of everyfrom the report of the Committee on
that economic, environmental, andiniversity, it must fulfill that function Educational Survey, “We ask for more
medical objectives (and others equallgrimarily through education andthan a mechanical mixture of the
desirable) will never be attained onlyextension of the basic fields ofconventional literary and technical
through scientific and technicalknowledge” (p. 62). Our personalcultures. We ask for an integration of
knowledge. To be effective, thatreasons for getting involved withgeneral and professional education
knowledge must be linked with sociakducation and research arise from oguitable for the MIT environment.”
organization and cultural motivation.devotion to this core mission. (Continued on next page)
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A second principle of MIT educationentering, and our own convictions aboutear | will be making a series of visits
is closely connected to this first onehigher education? Another set ofodepartments to educate myself about
the integrated education we offer igjuestionsinvolves how we are teachinghese efforts. As dean, my job involves
also intended to be a democratic onére our methods effective, efficient,nurturing such initiatives and making
Even today, when tuitions are higheand enjoyable (given that while somsure they are well-coordinated with
than anyone wants to see, MIT still
provides an upward route of soci

mobility. Unlike “layered” educations . .
that require several years of gradua Another set of questions involves how we are

school on top of undergraduat{, teaching. Are our methods effective, efficient,
education, anintegrated MIT educatio]| and enjoyable (giventhat while some stressfosters
can be completed in four or five yeary| learning,toohigh alevel ofanxiety and displeasure
To borrow the slogan of the Frenclll j5 an obstacle to it)? Are we taking full advantage
revolutionaries, many technicallyf - oe 4,6y digitally-based methods of education, so

based professions are still “careers opg
to talents.” If you look at the entering that they enhance the personal teacher-student

Class of 1999, you will see a vastl relationship that is at the core of the university
different ethnic, racial, and gender mi experience?
from that of a generation ago. Whe
you look at the jobs that the graduating
Class of 1995 entered, you again seest&ress fosters learning, too high a levelverarching institutional goals.
vastly different array of opportunitiesof anxiety and displeasure is an obstacl2epartments must communicate their
than was offered to the precedingp it)? Are we taking full advantage ofinitiatives with each other, not only to
generation. What has not changed sew digitally-based methods ofnegotiate boundary disputes, but even
the opportunity MIT provides to someeducation, so that they enhance theore importantly to seize boundary
of the brightest, most motivated youngersonal teacher-student relationshippportunities.
people of the country and increasinglyhat is at the core of the university Justafew weeks ago, the last class to
of the world. experience? A third set of questiongraduate from MIT in the twentieth
Ifwe rearticulate thesefirst principlesnvolves the relationship betweercentury arrived on campus. In order to
of an integrated, democratic educatiorstudent life and student learning. Hoveducate them for a lifetime of civic
we are well on our way to seeing thisnight we improve the educationakesponsibility — as opposed to simply
institution through these revolutionarydimensions of life outside thetraining them for a job — we must
times. As dean of Undergraduatelassroom —for example, in regardingethink our intellectual responsibilities
Education and (for the time being, athe ethnic, national, and raciafor the post-Cold War era. We are all
least) of Student Affairs, one of mydiversity of our students not as axpertsinourspecial disciplines. When
responsibilities is to insist that we allocial problem but as an educational comes to framing larger educational
confront some basic question®pportunity? policy, we are all generalists and should
involving our educational mission. It At MIT, academic departmentsall participate in a general discussion.
will take us all some time to developalways have been and always shouBly talking with each other and with the
the appropriate mechanisms for doinge primary sites for initiating andadministration, staff, and students, the
this, but the questions themselves aimmplementing creative academidMIT faculty can and must arrive at a
already evident. efforts. At the present moment, mangommon direction for undergraduate
First, what are we teaching? Is it thelepartments are undertaking just suadducation that makes sense for these
right mix given the students who areefforts, often on an extraordinarilyrevolutionary times — our winter of
entering MIT, the world they will be ambitious scale. During the cominglespair, and also our spring of hdpe.
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Center for Advanced
Educational Services

Evolves from Old CAES
Larson, from Page 13

As part of its mission to facilitate the The educational offerings created byneasurements and experiments to multi-
use of the new technologies foICAES will build upon MIT’s leadership semester, complete programsin calculus,
educational purposes, CAES willincluden science and engineering, managemesi/stems analysis, and digital signal
an applied “research arm,” the Centezconomics, humanities, and architectuggrocessing. Recent courses emphasize
for Educational Computing Initiativesand planning. The potential audiencemanagement principles as well as the
(CECI). The goal of CEClisto carry oufor CAES products and services arenore traditional engineering/science
research linking the emergingbroadlydistributed, by age, geographicaifferings. CAES has aworld class video
technologies to education, facilitatingocation, and educational interestproduction studio and editing suite,
both the creation and the distribution oExamples include engineers currentlyogether with very knowledgeable and
educational products and services. Theorking in industry who require capable producers of TV educational
research will be focused both on thadditional technical knowledge; highproducts.
technologies per se and on thechool seniorsinthe inner city who may Videotapes remain one of the most
effectiveness of alternative educationakish to study physics using MIT’s newutilized technologies for delivering
uses ofthetechnologies. CECl'sresearcfirtual campus; preschoolers beingnultimedia educational products at an
is intended directly to assist CAES iroffered “early science” projects;industrial or home location. However,
creating new educational products angovernment personnel in emergingnore rapidly growing technologies
services. Inconjunctionwithits researcliountries learning about clean wateinclude CD-ROM multimedia offerings
aims, CECI will advise industry anddistribution; students of literature using- now available for use with most desk-
industrial consortia on its findings andan indexed database of Shakespearet@mp computers — and the Internet and its
recommendations regarding the newlays on film to create a multimediaWorld Wide Web. This technology is
technologies in education. This advicéterm paper.” about to be expanded to allow over two
may include recommendations related 2. CAES Reporting Procedures  hours of video on one CD-ROM, the
to standards or protocols in creation and CAES has a director who reports tmew “videodisk.” Also emerging are
transmission of multimedia progranthe provostvia an active CAES Standingteractive video and “video on demand,”
content over various deliveryCommittee. The Standing Committee a prototype of which is currently being
mechanisms. being formed at this time — will haveused at CAES. To capitalize on the

CAES will assist in the creation ofrepresentation from each of the five MITemerging technologies, CAES will shift
Institute-wide policies, procedures, an&chools and also from MIT centers anids mix of technologies to become more
operations related to MIT’s “virtual laboratories, as the provost deemsclusive and less reliant solely on
campus,”i.e., MIT's implementation ofappropriate. The CAES director and theideotape. Particularly exciting will be
“distance learning” offerings. Policy/ CECI director will sit on the Standingeducational products and services that
procedure topicsto be addressed includgommittee. The chair of the Standingitilize a combination of technological
electronic cross registration of subject€ommittee will be appointed by theingredients, including videotape,
distance degree programs, policiegrovost. Internet, the WWW, CD-ROMS,
regarding public as well as tuition-based The Standing Committee will reviewvideodisks, etc. Perhaps the “optimal
distribution of MIT subjects, and plans and progress of CAES as reportebmbination of ingredients” — by
guidelines for the presence of on-scerigy the director. Each member will offereducational market segment and content
teaching support. The associateddvise on the participation of her/hisategory — could be an active research
operational topics are complex, involvingespective school or center in the creatidiopic.
virtually all MIT schools and severaland distribution of CAES distance 4. Inventing Technologies
MIT support functions. CAES iseducational products and services. for Education
prepared to coordinate the developmer. Change CAES “Technology Mix” The “combination of ingredients”
of both the physical and intellectual The former CAES has a long andlescribed above could lead to new and
infrastructure required to build MIT’s industry-respected tradition in producingxciting research. For example, —
distance learning capabilities to worldvideotape courses. These courses ranggpecially for you creative folks in the
class standards. from short demonstrations of scientific (Continued on next page)
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Media Lab andin Al—consider this as ajg
“invention challenge™: invent an
affordable technology that allows the
ease of use and in-class visibility of th
blackboard and that simultaneousl
allows high technology videotape editinjas#s
and links to computer-based multimedifg
and indexing. That is, we would like td
have a lecturer presentation mechanisj
that goes well beyond “chalk talk” ag

chalk talk for the lecturer; required F
follow-on work could be done in thefl
multimedia editing suite.
5. Getting You, the Faculty, Involved
In the past only a small fraction of
MIT’s faculty were involved with CAES, J i
usually in the creation of semester-length State-of-the-art Editing Suite
video courses. We hope to change that,
by offering you a variety of interesting (2) to “test market” lecturers andfaculty are invited off campus to present
and we hope useful services. content for perhaps larger CAES visiting lecture in their research or
As an example, CAES is planning tonvestment in creation of longerteaching area of interest at another
establish three separate ways in whicltourses” via videotape and otheuniversity or perhaps a firm or nonprofit
you the faculty member can make antéchnologies; organization. These lectures are almost
distribute one-shot 60 minute videotapes (3) to enhance MIT’s general medialways well received, creating goodwill
at CAES. By the end of this semester waresence, perhaps leading to primarfpr both MIT and for the lecturer.

hope to launch these efforts: news coverage by TV networks and/oHowever, each such presentation requires
1.anMIT Distinguished Lecturer Seriegnajor newspapers. one to three days of a faculty member’s
2. an Expert Lecturer series There are many lecture series currentlyme away from the MIT campus and
3. a Visiting Lecturer series offered at MIT and they could providecosts the requesting organization

The potential audiences for these seriglse basis for launching the effort. Byhundreds of dollars in transportation
would include ILP-affiliated companies,subscription fees, either direct or wrappegeimbursement costs. By videotaping
organizations supporting CAES fellowsas part of alarger MIT affiliation packagesuch lectures on the MIT campus, the
in its Advanced Study Program, andhe Distinguished Lecturer Series shouldideotapes could be sent to a far larger
perhaps other corporate affiliatesbe self-supporting. MIT’s Industrialnumber of schools and organizations
Additional potential audiences includd.iaison Program has already expressethd at significantly lower costs in MIT
MIT alumni and friends, otherinterestin supporting this effort. Otheffaculty time and travel. We are not
universities, and perhaps even K-1potential subscribers include the MITsuggesting that the existence of the
classes. Enterprise Forum, companies that hawddeotapes would replace all personal
The goals of the Distinguished Lecturesponsored in-residence fellows in th@resentations of visiting lectures; we
Series are several: CAES Advanced Study Program, antbelieve that the videotapes would
(1) to present current MIT-basedther corporate affiliates of centers andugment and magnify the currently
research and education contentin atimelgboratories throughout MIT. existing visiting lectures. To make the
manner before aninterested and targetedrhe Visiting Lecturer Series wouldprogram economically viable, the
audience; recognize that each year many MIT (Continued on next page)
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organizations receiving the videotape
:’VOU't?] hat‘;]e :0 pay atstr_“a” feet (_USUT‘” The Expert Lecturer Series would allow a teacher elsehere
esshanie transportafion costs INVove to “bring into the classroom” via videotape (or CD-ROM) an

with getting the faculty member on site)| . . . .
More study of this possibility, including MIT faculty member at an appropriate time during the giving

market analysis, would be required prig)| Of @ regular course. For instance, the teacher of multivariate
to making any implementation decisionj| regression in a statistics course may wish to have an MIT
Your suggestions are welcome. Woulll Expert Lecturer present her overview of the topic, with

youbeinterested in participating insucl | ¢ ,ccassful applications and potential pitfalls. Or, the teachel

an effort, say videotaping the onqg .
presentation that you would presef of advanced placement calculus to a class of high schogl

“most often” during the current academi seniors may wish expert augmentation of teaching in
year? multivariate integration or differentiation of trigonometric
The Expert Lecturer Series woulq| functions; this could be provided by videotaped lectures from
allow a teacher el_sevv_here to “bring intq| the Expert Lecturer Series.
the classroom” via videotape (or CD
ROM) an MIT faculty member at an
appropriate time during the giving of a
regular course. Forinstance, the teachiewolvement (perhaps from the Sloan We still plan to produce with you
of multivariate regression in a statisticSchool) in assessing the potentialmarkébnger full semester video and
course may wish to have an MIT Experfor such Expert Lectures. If you know oimultimedia courses. And, we hope to
Lecturer present her overview of thany interested students who may wish folay a major role in distributing off
topic, with successful applications angtudy this with us, please have themnampus MIT regular courses now taught
potential pitfalls. Or, the teacher ofcontact us at (rclarson@mit.edu). in the classroom to our on-campus
advanced placement calculus to a classWe recognize that the categories atudents. Please contact us if you are
of high school seniors may wish experistinguished Lecture, Visiting Lecture potentially interested in either or both of
augmentation of teaching in multivariateand Expert Lecture are not mutuallfthese possibilities.
integration or differentiation of exclusive,andthatone videotaped lecturé. Identify and Serve New Markets
trigonometric functions; this could bemay in fact serve two (or perhaps even There are many MIT faculty, students
provided by videotaped lectures fronthree) purposes. The benefits of creatirand staff who feel that the Institute should
the Expert Lecturer Series. Likewiseafamily of one lecture video lectures aréeverage its internationally recognized
MIT experts can be provided inmultiple: strengths in sciences and engineering to
Shakespeare, economics, architecture(1) an increasingly large fraction ofreach new educational targets. These
earthquakes, etc., etc. We hope to te8liT faculty members become involvedpossible audiences include pre-
this idea with limited cost. CAESiIn distance learning, without intrusiveschoolers, K-12, alumni, students at
currently has an impressive catalogue @nulti-semester commitments; other universities, professionals at
full length video courses, some of which (2) MIT’s presence is magnified in afirms requiring new knowledge, etc.
(e.g., calculus) may be suitable fowariety ofimportantoff-campus settingsCAES currently serves primarily only
segmenting into Expert Lecturer (3) positive revenue is likely to flow the industrial markets. There is much
components. We plan to examine th&om the activity; that MIT can do in the other areas.
entire CAES video catalogue with such (4) promising faculty candidates forAnd there is no need to restrict our
partitioning in mind. For those of youlonger video programs can be easilgfferings to science and technology,
who have produced video courses witlientified; as MIT is recognized for world class
us before, we welcome your ideas about(5) the utilization of CAES video strengths in so many other areas as
the feasibility and desirability of suchfacilities and personnel can be increasesell.
partitioning. We hope to obtain studenand smoothed. (Continued on next page)
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CAES will seek toidentify individuals
at MIT and elsewhere who wish tq_
examine these “outreach” possibilitie Sk
Your participation is important! CAES
is already exploring the possiblg
production of a videotape series focusg
on science for preschoolers. CECI i
currently releasing a wonderful CD
ROM on Doc Edgerton, with middle
schools and high schools as prima
target audiences. One might view theg
efforts as the launch of a major initiative
in both the preschool and K-12 areas
Regarding delivery mechanisms
videotapes as well as CD-ROMs can
augmented by Internet presence a
various WWW offerings, many availablg
at no expense to the user and so
requiring a fee. Does your laboratory or
center have offerings that could couple
with our objectives in this area? can only hope to replicate partially in théssues isimmense; the issues are complex

7. Establish the Virtual Campus  years ahead. and are bound to provide fertile ground

The exponentially growing presence But the world does not offer only afor informed and impassioned faculty
of networked multimedia delivery binary choice: either totally on campuslebate. CAES desires to be an active
mechanisms is creating fundamentatdr totally off in a virtual campus. Thereparticipant in these discussions and will
changesinbusiness practice. The “virtualxists a full spectrum of possibilitiesoffer to structure and coordinate them, if
company” and the “virtual office” are between the two extremes. With ouassigned to do so.
current buzz words describing some afurrent CAES offerings and MIT's other The creation of afundamental distance
the new changes. We are beginning technology-leveraged activities (e.g., otearning capability at MIT also requires
see analogous changes in the practicetbe WWW), MIT is already operatingenormous coordinated investment in
education, including higher educationbetween the two extreme points. Thsupporting infrastructure, both physical
K-12, and other venues. strategic policy questionis this: Whatigsnd intellectual. @ The physical

Institutionally, change is not comingthe optimal combination of on-campusnfrastructure includes compatible
that rapidly. The uniquely valuableand off-campus offerings? Once that i®lectronic classrooms” equipped with
experience of a Cambridge-based orsettled, either by explicit policy decisionvideo-conferencing, television, com-
campus MIT educationis not likely to beor — more likely — by the collectiveputer and multimedia technologies
replaced by technology any time soon, ibutcomes of decisions by many differenguitable for recording and perhaps
ever. As many faculty have pointed outparts of the Institute, there are operationdansmitting the class off campus. We
the total experience of a campus-basawncernsthat have to be addressed. Thedlewill be having to address issues of
education includes a complex and onlinclude policies and procedures fofuture investments: investmentsin “brick
partially understood combination ofelectronic crogggistration of subjects,and mortar” infrastructure versus
formal knowledge acquisition togetheoff-campus credit for subjects, th@nvestments in advanced technologies
with acculturation and socialization. Thegranting of degrees to off-campughat could greatly leverage and multiply
act of “growing up” within aworld class students, protection of intellectuawhat we do on campus to points
educational and research environmentgoperty rights, the need for on-sitehroughout the world.
something thatechnology enthusiastssupport staff, etc. The totality of these (Continued on next page)

"
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CD-ROM Production
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Intellectual infrastructure in support ¢ non-linear editing used in the coming years for distance
of distance learning focuses primarily < digital server space access learning; thus, we are building from
on the MIT faculty. The building of < distance learning teleconferencingtate of the art in-house technical
this infrastructure involves myriad The foundation to provide theseexpertise. Third, and mostimportant,
issues, some only partially understoodervices is already in place. CAESMIT is, well, MIT. If we do it right,
at this time. It ranges from operationalvill need to acquire some additionathere should be many distant
issues such as presentation styles addyital hardware and software in ordetearners eager to experience MIT’s
skills to the creation of alternativeto match our existing excellentanalogfferings.
teaching/learning paradigms within dacilities. By focusing here on off campus
distance learning environment. First 8. In Conclusion educational initiatives, we want to make
and foremost, the faculty must decide In order for MIT to become involvedclear that we are not equating the off-
their level of enthusiastic participationin a major way in distance learning, weampus and on-campus MIT
in the new distance learning initiativesthe faculty must become enthusexperiences. They will be different.
CAES plans to offer workshops iniastically committed. | know thatsomeFor some students (e.g., K-12,
distance teaching skills to inform theare now already involved, teachingprofessionals working far from
faculty about teaching in this newcourses jointly in the classroom and€ambridge) the on-campus alternative
domain. Join our e-mail distributionover the World Wide Web, or creatingwill not be feasible. For traditional
list and announcements will beyour next text via CD-ROM undergraduates, one can argue that
routinely sent to you. technology, or delivering your nextthere is no substitute for the present

CAES, leveraging synergies withvisiting lecture via teleconferencing.Cambridge-based experience. For
CECI, will continue to offer and Othersare stillresistantto e-mail! (Withcontinuing education of our alumni,
maintain state-of-the-art facilitiesits volume and junk mail content, Iperhaps there is no alternative other
including the latest in multi-media personally am sympathetic with thathan distance learning. For the
digital technologies.These facilities feeling!) We have a wide spectrum oforeseeable future, it is likely that
will enable us to train faculty in the newopinion, promising active and vitalthe on-campus alternative will be
technologies, expand our range dadiscussions of what could be a majathe dominant choice for under-
services to the MIT community, andparadigm shift for MIT over the nextgraduates.
produce multi-mediaeducational decade. However, trends are in place that
programs on CD-ROM and/or via As many of you know, MIT is not will lead many if not most institutions
the Web to industry and academigknown now to be a major participant irof higher learning to offer educational
These services and facilities willthe distant learning arena. Otheexperiences viadistance learning. We
include: universities have been activelyinvolvedhave a major opportunity for

* Interactive multi-media authoringfor many years, including several thateveraging our unique and scarce
and development - using a variety oére nationally ranked at the same higlesources for worldwide impact.
authoring tools including CECl'slevels as MIT. But we could use outnvestments in infrastructure at this

AthenaMuse I late start to an advantage. First, we atene should, it can be argued, be
* high quality real-time video not now tied to any given technologyprioritized toward distance learning

digitization/compression for creation and/or distribution ofinfrastructure, not traditional brick
* CD-ROM mastering educational products; this means wand mortar.

e Web page creation and HTMLcan select among all available CAES welcomes the opportunity to
writing technologies without having to feamplay a leadership role at MIT in this
* Web page development trainindoss of investment in an implementednajor initiative into the twenty-first
workshops but obsolete technology. Second;entury. Please e-mail us your
¢ high quality image scanning MIT is the source of invention of comments, your suggestions, your

« digital still image acquisition many of the technologies that will becriticisms! Thank youl
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What We Looked At The World Wide Web systems; delivery of intellectual
Advancesin electronicstechnology The features that make the Webesources to students; and delivery
have given us faster, more powerfuland related technologies) interestingf administrative information
computers with more memory andor educational purposes include thghandouts, problem sets, solutions,
more disk space, insmaller packagei$. is pervasive, fast, convenientetc.).
Advances of this sort, however
important, were not what intereste
the committee. Instead, we lookedd| Thereportisavailableinthreeforms. Itisrecommended
technologies that improved com{| thatyou read the master copy on theWorldWideWeb,
munications, connectivity, or}l atthe URL http://www-evat.mit.edu/report/.The report
flexibility. - The principal example || s also available on floppy disks for either Macintosh or
today is the World W_'de Web_, bl_" Windows computers,whether or not connected to the
the committee recognized th_at twilll jnternet (internal hyperlinks work fine, but external
not be long before the Web is “old’ link . . .
inks, to other sites on the Web, will work only if your

technology, and something bettg . .
takes its %I/ace J computer is connected to the Internet). A printed

Accessing the Report copy is also available,but it does not let you use either
The report is available in thred| the internal or external links (even so, printed copies

forms. It is recommended that y0|I are more convenient in some ways).
read the master copy on the Worl
Wide Web, at the URL http://www-
evat.mit.edu/report/. The report iversatile, popular, and interactive. There is much talk about distance
also available on floppy disks forOf these features, interactivity education being enabled by the Web
either Macintosh or Windowsalthough not well understood at thisind other advanced technologies. The
computers, whether or not connectetiine, is probably of the greatesCommittee is divided in its opinion
to the Internet (internal hyperlinkasmportance for educationalabout the effectiveness of distance
work fine, but external links, to otherapplications. education today.
sites on the Web, will work only if The Internettoday is used for many MIT
your computer is connected to theurposes, and the Web is one of The many things that make MIT a
Internet). A printed copy is alsothem. Usage of the Web is growingpecial and exciting place do not
available, but it does not let you usdramatically. There seem to be twaecessarily confer upon MIT any
either the internal or external linksnoneducational uses ofthe Web. Oravantage in dealing with advanced
(even so, printedcopies are moreis a form of public relations: antechnologies. Indeed, the Web and
convenient in some ways). organization publishes Web pages twther technologies are known to all
To get a printed copy or a diskell its story to the public. The otheuniversities. Students at all
containing the report, contact thes for more directedommunications: universities will be as familiar with
EVAT Committee support staff, Ms.to suppliers, customergartners, and these technologies as MIT students.
Vera Sayzew, [x3-4624 or(especially) to internal members oAuthoring tools will be widely
vera@eecs.mit.edu]. Thediskexplairthe organization. Educational useavailable. Many universities will
how to view the report, and how to gedf the Web are much more limited abave facilities, including computer
a Web browser if you need one. present, and seem to fall into threeetworks, the equal of ours. And we
The rest of this article is fromcategories: interaction, e.g., foare not off to a rapid start — other
various sections of the report. simulation of various kinds of (Continued on next page)
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universities have either announcetharkets: newly admitted studentshat a regular faculty committee be
or actually implemented educabefore they arrive on campus; oucharged with oversight of academic
tional activities that make use obwn studentstemporarily off campusgomputing.
the Web. and our alumni/ae. However, there The Committee recommends
One can imagine many possiblare reasons why MIT may not beseveral medium-range actions. It
futures for MIT, depending on the
extent to which MIT is able to use
advanced technologies to support aif
extend its educational mission. Iti§| Itistemptingto think ofusingthe advanced technologies
likely that the computing|| toexportMIT education beyond the campus. We have
environment will evolve, either]l jdentified three possible new markets: newly admitted
rapidly or slowly, toward oneinwhichl| - stydents before they arrive on campus;our own students
almost all students own computery| temporarily off campus;and our alumni/ae. However,
and MIT supplies the network and| ¢p e e are reasons why MIT may not be well equipped

f[he necessary infrastructure or well situated to compete with other higher
including print servers, Web servers ) NP ] . 8
educational institutions in reaching students besides

data storage, e-mail service, anj : o )
specialized computers and othd those with an affiliation already established.

equipment.
At the same time, the advanced

technologies of concern to thevell equipped or well situated tocalls for a high-level Institute-wide
Committee will be evolving. Onecompete with other highercompetition for support of
way of describing these changesis®ducational institutions intechnology-related curriculum
note that each advance intechnologgaching students besides thos#evelopment. It suggests a specific
has the effect of making morewvith an affiliation already setofinitiativesindistance education,
convenient a student’s access to tlestablished. designed to gain experience. It
vast and growing reservoir of Ofallthe possible futures for MIT,advocates a program of electronic
information on the Internet. Also,the most disturbing is the one irconnectivity for alumni/ae. It also
the information available is becomingvhich others find out how to offerrecommends procedures by which
more reliable and broader in scopelistance education using advanceall MIT subjects make at least
Probably within a few years half oftechnologies, and MIT either doesdministrative use of the Web, and
all MIT subjects will make significant not learn how, or elects not to offeritit advocates development of a
use of Web-based resources, andTée economic strength of MIT couldvariety of administrative uses of
few subjects will be radically changede seriously undercut by competitionhe Web.

inthe process. The Committee viewas a result. Finally, the Committee recom-
with favor use of advanced Recommendations mends that long-range studies should
technologies to permit students to The Committee recommends thdte made of the opportunities and
access intellectual resources of adlome short-range actions be taken tisks associated with new educational
sorts. insure that all participants in thenarkets, as enabled by advanced

It is tempting to think of using theeducational mission have conveniernechnologies. The mogplausible

advancedtechnologiesto export MI'Bccess to the World Wide Web, anduch new markets are our own
education beyond the campus. Wepportunity to use it as a routine palumni/ae and bright high school
have identified three possible newof daily life. Itis also recommendedseniorsl]
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Letters

To The Faculty Newsletter: To The Faculty Newsletter:

“For Whom The Bell Tolls” process. In fact, it is largely unrelated;§ this month’s [May/June 1995]
[Vol. VI, No. 4] seems the current indirect cost rate is beingll Faculty NewsletterEspecially the
misleading. While the editorial focuseseld artificially low while the Institute Editorial, and the article by Larry Lidsky
onthe role (or lack thereof) of the facultyeimburses the federal government fdidusttrying to be helpful.” I'm glad you
in the re-engineering process, theast overbilling. The rate will increaseran those articles because I hadn’t heard
examples don’t seem to support thbecause the reimbursment period wikbout the $6.5 million in consultant
argument. The article implies that thend in FY96, as Provost Wrightonfees. And the ever increasing overhead
increase in the on-campus indirect cogixplained atthe May 3 “Town Meeting."rate is outrageous, and no one complains.
rate, from 52% in FY95 to 58.5% in Jeremy Hylton Leanna Harada
The Tech Robotics & Computer-Integrated
Manufacturing Journal

Q point in your recent editorial FT96, is a sign of problem with theI justwanted to tell you that | enjoyed

Benefits Office To Begin
Open Enroliment Period

T his year's Benefit's openfor 1996 and will be sent as a part of a@ctober 24, 10:00 am - 4:00 pm, Sala
enrollment period will run from open enrollment package the week afe Puerto Rico, Stratton Student Center;
Saturday, October 28th througlOctober 23rd. Confirmation statement$hursday, October 26, 10:00 am-11:30 am,
Monday, November 13th. During opemwill be sent to those who enroll in FRAPRConference Room A, Haystack Observatory;
enrollment, faculty (and other eligibleor make changes in their currenThursday, October 26, 2:30 pm - 4:00 pm,
plan members) may make changes iglections. Cafeteria, Bated.inear Accelerator;

their health, dental, and life insurance The Benefits Office will sponsor fairsFriday, October 27, 10:00 am-4:00 pm,
coverages and enroll in the Medicalto assist members of the community iRoom S2-180, Lincoln Laboratory.

Dental and Dependent Care Expenseaking decisions about their benefit In conjunction with the Campus

Accounts. In addition, eligible facultyelections. Representatives from each &enefits Fair, 30 minute breakout
will be able to enroll in the the health plans, the dental plan, and tleessions will be offered on the flexible
Supplemental 401(k) Plan or tdife insurance plan will be available atreimbursement account plan (FRAP) at
increase their participation up to thehe Benefit fairs to answer questionsl1:00 am and 1:00 pm in the Mezzanine

5% maximum. Members of the Benefits Office staffLounge, the life insurance plan at 12:00
Open enroliment elections will bewill also be in attendance at the fairs taoon and 2:00 pm in the West Lounge,
made omBenChoicethe Benefits Office answer other benefits questions. and the 401(k) plan at 12:00 noon and 1 pm

interactive telephone enrollment system. The following health screenings willin the Twenty Chimneys Lounge.
Elections may be made 24 hours a dale offered at the benefit fairs: blood Ifenrollmentmaterials are not received
7 days a week. Personal Enrollment pressure, cholesterol, sun damage, strdgsOctober 30th, please call the Benefits
Guides will provide instructions for profile, and body fat analysis. FaiOffice on Campus at x3-0500, or at
making changesto these benefit electiohscations and times are: Tuesdayincoln Laboratory, x7060I
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M.1.T. Numbers
Freshman Enrollment

1994 & 1995
1994 1995 Change % Change

Freshman Applications 7135 7958 823 12%
Freshman Accepted 2165 2113 -52 -2%
Freshman Enrolled 1098 1117 19 2%
Percentage Enrolled 51% 53%
Male 665 647 -18 -3%
Female 433 470 37 9%
Percentage of Women in Class 39% 42%
International 88 81 -7 -8%
Afro American 73 66 -7
Mexican American 60 58 -2
Native American 10 5 -5
Puerto Rican 23 27 4
Totai of Four Groups Above 166 156 -10 -6%
Percentage of Four Groups in Class 15% 14%
Asian American 315 316 1 0%
Percentage of Those Raniked

Who Were Valedictorians 32% 35%
Percentage of Those Ranked

Who Were in Top 5% 84% 87%
SAT-l Verbal Mean 636 636 0
SAT-Il Math Mean 737 744 7
Percentage Indicating an Intention of

Concentrating in EECS 20% 22%

Concentrating in Biology 12% 14%

Source: Office of Admissions
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