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Sustaining Leadership Committee Report
Jay W. Forrester Indirect Costs and Graduate
At the request of theNewsletterEditorial Board and the Student Tuition
managing editor, this article, the second half of which will Robert A. Weinberg

appear next month, has been revised and updated from
my “Growth, Equilibrium, and Self-Renewal” that
appeared inCreative Renewal in a Time of Crisis: Report The Problem
of the Commission on MIT EducationNovember 1970. he substantial growth of the Institute’s graduate student
body over the past decade has been sustained in no
n the May 1993IT Faculty Newsletterthe editorial small part through an unusual accounting practice. We have
“GM, IBM, MIT: Our Turn Now?” raised again issuebeen able to support graduate student tuition with funds
that have been discussed intermittently for more than twedgyriving from the Institute’s Employee Benefit (EB) pool.
years. What happens to a preeminent organization that isis use of EB funds was spelled out in an agreement made
successful that it becomes arrogant and complacent? Isettveen the Institute and the Office of Naval Research and
possible to keep a leadership position from eventually beingplemented in 1984. The rationale for this practice was
copied and overwhelmed by competition? Can MIT avosiimple and straightforward: it resulted in considerable
pressures that suppress activities leading to future leadershgp/ngs to the federal government in the cost of carrying out
MIT is coming under pressure as a consequence of losinggensored research at the Institute.
former preeminent position. The change does not arise fronm fact, the Institute’s federally sponsored research programs
MIT doing less well, but because other institutions are rapidere carried out both on campus in Cambridge and at the
catching up and even moving ahead. The former MIT positicincoln Laboratory, MIT's major off-campus laboratory.
of leadership has gradually changed to one of competitibmese two geographically separated enterprises were run
between equals. Pressures from shortage of space and monggr a common administrative apparatus. Accordingly,
lead to compromises that favor existing activities oveontributions into a single, common EB pool were made from
embryonic new ideas that could become future areasboth on-campus and off-campus research programs.
leadership. Opportunities for innovation are pushed aside byhe practice of using EB funds to support the tuitions of
forces from overcommitment of money, space, and peoptgraduate students has now been disallowed by the Office of
The process chosen for allocating resources contributeMtmagement and Budget. After a grace period ending with
determining the evolution of an organization. MIT can seldbe first budget period after September 30, 1997, the Institute
from different resource-allocation policies. The decisiomll be required to support the costs of its Research Assistant
making process will do much to determine the eventuy®A) graduate students through direct charges levied
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Editorial

The Graduate Student Support Crisis:
Is There A Solution?

ur last editorial (“GM, IBM, MIT: Major political changes, especially thosehat we constructed to meetimmediate needs

Our Turn Now?” [Vol. V, No. 5]) that seem self-serving, can only be madedbuld not stand up under detailed scrutiny.
argued that MIT has for a long time beem respected, highly qualified protagoniswe, as academics, can't help the feeling
taking a pragmatic, evolutionary path irmakes a very convincing, well justifiedthat a review of history must improve our
responding to sharply increasing externalase for such changes. MIT can play suchumderstanding of the present and so we
pressures; that we acted time and again ttole. In fact, it is playing just such a role inndulge that predilection. Finally, we return
relieve pressing immediate problemghe arena of student aid. The principletb our main theme, the need to convince
without the guidance of a larger vision; thatstand taken by President Vest in this affamthers of the need for a comprehensive
as a result of accumulated short-rangleas won widespread applause outside timational policy.
responses, we have arrived at positions thiaistitute and appears to have a good chance The Problem of
are not well matched to our external suppodf winning an actual as well as a moral Graduate Student Support
structure, positions that are increasinglyictory. The battle to change the way our Graduate education at MIT is largely
hard to justify on ana priori basis. Our nation views its research and education&linded through a patchwork of research
Editorial Committee argued that the timenfrastructure can only benefit from ourprograms which fund education as a cost of
had come to “...develop a strategy that willlemonstrated willingness to stand firm iresearch. The precise value of the research-
ensure not just the survival, but the vigorouthe face of what we believed to be illto-education transfer is hard to derive from
health of MIT. That strategy possibly willconsidered actions by the Justic@ublished information, but its magnitude
call for a major change in the way theéDepartment. can be estimated. It is easy to show that if
institute is structured....We call upon the Now we must respond to a far morehe present system of indirect subsidy is
administration to appoint a commissiorserious problem, one thatthreatensthe heatdgrminated, MIT must find a substitute
charged with developing a long range plandf our research in the short-term and thiinding mechanism or make a profound

The administration has not responded tquality of our teaching in the intermediatechange in its programs and structure.
what we (of course) thought was a welterm; the long-term calls into question our Approximately 5,000 graduate students
reasoned and utterly convincing argumensurvival as a world class private institutionare currently enrolled at MIT. A graduate
MIT continues to drift, too taken up with Unless we can solve the problem of fundingtudent’s annual tuition, including summer
short-term concerns to address the largeoth research and teaching in the nation&ession, is approximately $25,000. This is
issues that can render all our efforts mooprivate universities, the strengths of theharged every year, regardless of declining
This issue’s front page article by Jaynstitute will be very severely eroded, alongise of pedagogic resources as the emphasis
Forrester addresses the root of such behaviaith our ability to contribute to the nationalshifts from the classroom to research. The
As for the Editorial Committee, we are suréenefit. aggregate tuition is thus $125,000,000. A
only that the situation is continuing to The real problem is that the U.S. has nfyaction of this is returned in the form of
deteriorate and that our ability to responéxplicit national program for training Ph.Dsteaching assistant stipends, but the direct
will not grow stronger with time. in science and engineering. Itis not enouglesearch-to-education transfer of the 2200
Bob Weinberg's article on tuition forto acknowledge, as our nationakesearch assistants on research grants is

graduate students (page one) is an exampépresentatives are more than willing to d@pproximately $55,000,000.
of the problems that arise when externdahat educationis essentialto modern society.Any significant decline in these funds
forces and internal structures drift too fatlt mustalso be acknowledged thatthe curremtould be a serious crisis for the Institute’s
out of synchronization. There is no questioad hocsystem has begun to come apart armidget. Several concurrent events threaten
that there will have to be an expedienthat a comprehensive national highejust such a decline. Our current funding
short-term response to such a pressirggucation policy must be developed andrrangement, spreading the transfer cost
problem, but we must also begin to build theamplemented. Just as the health care crisiser a wider base (specifically including
groundwork for a more satisfactory longcan only be solved by a national prograrhincoln Laboratories) is no longer
range solution. Such a solution will entail avith the explicit goal of providing health acceptable, as pointed out by Professor
major change in the way the country viewsare to all, so too the graduate educatioiWeinberg. The NIH is capping reimbursable
(and funds) its highest quality technicatrisis can only be solved by identifyingtuition costs at 70% of the tuition charged,
education. This will call for major political graduate education as a national missiamhich also limits our ability to transfer
changes in funding mechanisms, includingnd funding it explicitly. funds from research to education. This is
the explicit identification of graduate Inourdiscussion below, we firstillustratenot the only problem. MIT’s tuition is
education as a national mission with explicithe magnitude of our short term problem, enuch higher than that of state-subsidized
funding. problem that arose when the rickety structure (Continued on next page)
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The Graduate Student
Support Crisis
(Continued from preceding page)

universities. There is growing pressure ilRResearch and Development in WWII. Oncé National Policy for Higher Education
this period of fiscal constraint to take theavigorous research effort had beeninitiated, The level of graduate education in the
cost of research student supportinto accouibecame rapidly clear that the mechanisnmstiences and engineeringinthe U.S. depends
when awarding research grants. In fact, tifer financing graduate education wergrimarily on the channeling of federal
true cost of research assistants to reseanshable to provide the level of highly-trainedesearch funds into tuition and stipends.
budgets is on the order of $40,000/yegsersonnel needed for expansion of the woikowever few of the programs are explicitly
including stipend and benefits. Our abilityforce. One possible response would havebeled graduate education, sothatin general
to attract research funds is being severebeen the explicit development of a nationahe public is not aware of the fact that
eroded. higher education policy to expand access graduate students in the sciences and
If research will no longer support graduateniversities. In fact, this did not developengineering are financed by tax dollars.
student tuition costs and, as is the case, masitil decades later. Instead the Nationgbraduate students financed through research
students are unable or unwilling to paynstitutes of Health developed the Traininggrants appear in Congressional budgets
them directly, the only conclusion is thatGrant Mechanism to provide stipends andisguised as research staff. We train and
the number of graduate students at MIT willuition to graduate students, and to encourageucate Ph.Ds not just to produce the next
drop precipitously. The Institute could, othe employment of graduate studentgeneration of researchers, but to ensure that
course, continue its research with posthrough charging them to research grants asbroad sector of the U.S. population is
doctoral research support, perhaps evenrassearch assistants. In the 1950’s whenliterate in the sciences. This population
lower cost, but the teaching-by-doing aspeetas not possible for aspiring but low incom@eeds to be sharply expanded. We need a
of education in which we take such pridgremedical students to get fellowships tdlational Education Act that guarantees
would be lost, along with one of our mairmedical school, thousands of graduateigher education for all Americans that
contributions to the strength of the nation’students were receiving tuition and stipendseek it and are qualified. We must also
research infrastructure. from training grants. The combination ofeducate a sufficient number of Ph.Ds to
The problem is easy to state and, as these inputs with research grants financedaintain the educational infrastructure.
many other easily stated problems, difficulthe expansion of the university system and An alternate but acceptable course would
to solve. If the present arrangements ard the medical schools. As a case in poinbe to build on the NIH Training Grant
terminated and nothing is put in their placethe largest current pool for external supporhodel, but expand this so that all agencies
the Institute, our students, and the nationalf graduate students in biology andf government devote resources to training
interest will all be adversely affected. Itchemistry in the U.S. are NIH traininggrants (NASA, EPA, DofT, State
seems to us that the only long-range solutiagrants. Department, DOE, etc.) . This would
for the private research institutions is the In 1957, the shock of the Soviet-launche@rovide a mechanism for supporting at least
development of a national policy that ha§putnik stimulated a new period ofthose areas of graduate education currently
the explicit goal of supporting graduateextraordinary growth, particularly in therecognized as areas of national interest.
research education. education of scientists and engineers. The Editorial Committee
Lessons from History National Defense Education Act was
The major expansion of graduatdollowed by a plethora of federal programs
programs in the United States took placef aid to secondary and college science and
after World War Il. The “Serviceman’seducation. Almost every committee of The second part of Prof. Forrester’s
Readjustment Act,” the G.I. Bill, channeledCongress and every federal agency becardisscussion of sustaining leadership at MIT
some 2.25 million veterans into collegesnvolved with colleges and universities(including suggested solutions) will appear
and universities. These institutions wer@&lSF and the Office of Education became the next issue of theaculty Newsletter
rescued from the fiscal crises of the pre-wdig players. To address the shortage af will continued commentary on graduate
depression, and were able to undergo @llege teachers, NDEA Title IV createdstudent tuition and related budgetary
major expansion with the tuition fundssubstantial three-year fellowship programsoncerns.
provided by the Bill. An additional groupdesigned to help college graduates becomeWe encourage submissions on these or
of veterans went to college with federatollege teachers and to expand doctorahy topic of interest to the MIT community.
funds after the Korean War. programs. NASA also established graduateformation on reaching us can be found on
A second innovation of this period wadellowship and research programs. Thedeage 2.
the establishing of the grant system by thevents marked a sharp change in socialWe'd also like to thank Pacific
NIH and NSF, to channel public researcialues, with a college education becominbylicroelectronics, Inc. (Mountain View, CA)
funds into private universities following thea social standard in what parents wanted féor donating the file transfer prograviac-
model developed by the Office of Scientificchildren. In-Dos It has proven very helpful.

Next Issue +
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From The Faculty Chair

Faculty Retirement and Intellectual Renewal
Robert L. Jaffe

he Editorial Board has extended/ear. This column deals with one of théhe MIT Retirement Plan in connection
to me the opportunity to contributethorniest of the Institute’s problemswith the issue of faculty retirement.
to theFaculty Newsletterand | hope to faculty retirement. Chaired by Senior Vice President Bill
dosoon aregular basis. Mamwsletter The end of mandatory retirement (aBickson, the SRB brings together senior
can be avery effective means of unifyingf January 1, 1994) raises serious issuadministration and faculty members and
our “peripheralized” faculty (to borrow of continuing intellectual renewal forits purpose isto advise the administration
a phrase from Jay Keyser's receniniversities. If no steps are taken ton major issues of benefits policy. The
Newslettempiece), and | hope you willencourage retirement, MIT couldSRB was created in 1988, when the new
read it, write for it, and support it.
| would especially like to welcome

new faculty and invite you to participat . e g .re
in the process of faculty governance The Retirement Plan presents significant opportunities

coming to faculty meetings, regularlyj| bothfor encouraging retirement and forimproving the
held on the third Wednesday of ever]| quality of life for older faculty. It is important for
month, and by serving on faculty and|  faculty of all ages to understand the Plan and possible
other Institute committees. These all| - i}y ges which may bear onretirementandto collaborate

challenging times for our faculty: man .
issues which affect our day-to-day lif on the development of new options.

will be addressed by faculty committee
and will be brought forward for action at
the monthly faculty meetings. In quieter

times faculty members have not alwayexperience a significant drop in facultyRetirement Plan was designed and
crowded to faculty meetings, but | expeatetirements over the next decade. At theeveral other benefits were realigned as
that some of the topics looming for thisame time the mean age of the faculiyresult of the tax legislation of the 80’s.
year's agenda may excite considerablgould increase. Since the Instituté&Several faculty members serve on the
interest. | urge you to watch for thedepends upon retirement to open upRB: Vice President for Information
monthly announcemertbthe meetings resources and space for new facultgervices Jim Bruce, Vice President and

and to attend. MIT would face a significant decrease irDean for Research Dave Litster, Dean of
A regular column will give me the the number of creative young facultyEngineering Joel Moses, Chair of the
opportunity to communicate with youwho drive innovation. Committee on Faculty-Administration

about significant issues confronting us Asthe Institute addresses this problendohn Hansman, and myself. Last year
as MIT faculty. As Kim Vandiver it is essential that the faculty becom®osalind Williams participated as
outlined in his departing column lasinformed as to the issues and participatessociate chair of the faculty.

May, there are several important issuan crafting policy. Over the past few The Retirement Plan presents
inthe pipeline: budgetreductions, facultyears faculty and departmentasignificant opportunities both for
retirement and tenure policies, andommittees have studied issues relateahcouraging retirement and for
community tensions headed his list. Tto retirement. They have focusedmproving the quality of life for older
these | would add graduate studemgrimarily on enhancing the position offaculty. It is important for faculty of all
support, faculty “quality of life,” Institute Emeritus Professor in order to encouragages to understand the Plan and possible
policy on grievances and harassmentetirement and have come up with somehanges which may bear on retirement
and our undergraduate Core requiremerggcellent suggestions which should band to collaborate on the development of
and other freshman yearissues. As ydmplemented. new options. The natural mechanism
can see, there is no shortage of topics toAt this time, MIT's Steering for faculty participation in this process
discuss. Other subjects willundoubtedlZommittee for the Strategic Review ofs the Standing Faculty Committee on
come up in “crisis mode” during theBenefits (SRB) is beginning to review (Continued on next page)

-5-



MIT Faculty Newsletter

Faculty Retirement and
Intellectual Renewal
(Jaffe, from preceding page)

Faculty-Administration (CFA). [See
Box for the CFA’'S membership.]
Therefore, | have asked the CFA and i
chair, John Hansman, to devote time thj
yearto studying and reviewing the currer
MIT Retirement Plan with respect to its
impact on the issue of faculty retiremen

After gaining an understanding of thé
Plan’s structure, its purpose, and th
legal framework within which it operates
the CFA will be asked to report on thq
impact of possible changes in the Plg
from the point of view of the individual
faculty member, the Institute, and th

Committee on Faculty-
Administration

R. John Hansman, Chair
Robert J. Birgeneau

Leon Glicksman

Samuel J. Keyser
Borivoje Mickic

John R. Myer

Mary Lou Pardue
Constantine B. Simonides
Kenneth A. Smith

Y. Richard Wang

faculty as a whole.

It will formulate goals;

and

finally make any

Vol. VI No. 1

to the Faculty Policy Committee, the
officers of the faculty and the
administration.

The CFA will be undertaking this task
in the coming months with the intention
of reporting by the end of this academic
year. Input from a broad range of our
faculty willbe an essential stepin arriving
at thoughtful and effective
recommendations. Atappropriate times
during the year the CFA will be seeking
input from the faculty.

| urge you to participate in this
process.

priorities in light of MIT’s institutional recommendations it deems appropriate O

The Smoking Gun

Lawrence M. Lidsky

ne of the tasks of the Editorialstudents below the Admissions Officggrades as naturally as they breathe, and
Committee of eaclssue is the de factocut-off line. The Admissions that their high rank in class was an
choice of interesting data for our M.I.T Office states that “We want studentsccidental by-product of their very real

Numbers page.

As you can see, wehose presence on campus willenhancapabilities. | suspect also that we have

chose to highlight the college board teshe experience of the entire MITspecifically selected for a strong

scores of our entering class. This daeommunity.

Therefore, we valueadmixture of students that are most

cuts two ways — providing informationcharacteristics such as motivationstrongly motivated by grades and the

both on the entering class and on odunitiative,
admissions policy. The table beloncommitment.”

involvement

and competition for standing and against
Surely this is notthose who couldn’t be bothered to think

sheds a more brilliant light on ourmeasured solely by rank in class. Werabout grades.

admissions policy. | believe the “rank irthere no brilliant students in our applicant We bemoan the fact that activities and
class” data explains several of the troublingool who couldn’t be bothered withcourses that do not offer grade credit are
aspects of our undergraduate classes, atfgir class rank in high school?
at least for me raises serious questionsl suspect that many, if not most, of thany wonder why that should be?

about our admissions procedure.

undervalued by our students. Is there

students in our entering class get good [

Note that, for those students whos|
rank could be determined, only 119
below the top 10% of the class wer
offered admission, and that only seve
students who ranked below the top 204
in their high school classes are in oy
freshman class.

While | do notdoubt, as the Admission
Office claims, the secondary schod
record is a significant indicator of
performance, | seriously doubt that ther

- (U O
=

\JJ

D
\}

1=}

154

.y

were no interesting, intelligent, talente

Rank in High Number of Percent Number
School Class Applicants Admitted in Class
#1 in class 995 59% 255
Top 5 percent (includes #1) 3,021 46% 702
2nd 5 percent 713 19% 79
2nd tenth 542 6% 17
3rd tenth 161 4% 6
4th tenth 83 1% 1
5th tenth 23 0% 0
Lower half of class 36 0% 0
Unranked 1,832 31% 288
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Sustaining Leadership
(Forrester, from Page 1)

character and quality of the Instituteon matters of quality and selection ohot necessarily an innovator for entirely
Two contrasting policies will illustrate: future directions for the Institute, new directions. Time devoted toresource
e One policy permits over- 3. centralizing control to cope withacquisition diverts attention from
commitment of resources, followed byinternal social and financial pressuresevaluation of prospects for major future
administrative allocation of resourcesto 4. sustaining resource flow to agindeadership directions,
equalize internal social and politicalactivities because larger, older, entrenched8. increasing administrative levels,
pressures. An overcommitment policyactivities exert more political pressure, with communication channels becoming
favors short-term over long-term success.5. suppressing innovations becaudess able to respond to changing
e An alternative policy maintainsthey are small and lack administrativeircumstances.
undercommitment of resources bynfluence, The overcommitted mode leads to a
aggressively discontinuing aging 6. declining flexibility as the competitive mediocrity. An alternative
activities, and then identifying andorganization becomes choked byolicy would maintain flexibility and
strongly favoring visions of the futureincreasing time devoted to bargainingvould free resources to support early
that promise a leadership position in 20
to 30 years. Shifting resources awaj

from competitive activities in current The overcommitted mode at MIT has led to:
Su?[ming ag?tutr?if[’i":;d fa?/i\rl:kljopr:netr;trr; 1. allowing expansion beyond the capacity of people,
over shoI?Eterm strength. ’ space, anfi finances, Qg

2. focusing on fund raising rather than on matters

MIT has for several decades followeq . . . .
the first alternative with resulting of quality and selection of future directions for the

pressures on all activities. Suchsustaind| Institute,

pressures eventually degrade qualit 3. centralizing control to cope with internal social
Even so, growth can continue until pa§| and financial pressures,
reputationis dissipated and can nolong 4. sustaining resource flow to aging activities

sustain the required money flow. Suc|| because larger, older, entrenched activities exert
decline in reputation and resultind| more political pressure,

collapse has been demonstrated | 5. suppressing innovations because they are small

General Motors and IBM. The policy]l  and lack administrative influence,...
amounts to the following scenario

Resources in terms of people, moneys
and space are continuously

overcommitted. Overcommitment offor space and budget, stages of entirely new developments that
resources both restrains expansion,7. curtailing time to judge people foray foundations for future leadership.
especially of pioneering activities, andheir pioneering and future leadershiuch flexibility and attention to the future
at the same time justifies the need farapability. Judging people forinnovativecean be abetted by continuous operation
more financial support. Under thispotential requires close personah an undercommitted mode.
overcommitted mode, no conceivablacquaintanceship and an opportunity for The undercommitted mode should
amount of additional funding will reduceunhurried discussiari ideas and plans. function by:

the internal pressures. Expansiobnder resource pressures, personnell. discontinuing aging activities to
continues up to the tolerable level o§election and promotion follow the easynaintain the undercommitted condition,

resource overcommitment. route based on documentary evidence.2. seeking out and encouraging
The overcommitted mode at MIT hasA person is judged in terms of pasinnovations that could develop into
led to: publications and outside reputation. Bueadership activities one or more decades

1. allowing expansion beyond thewhile apersonwithapastand areputatidrence,
capacity of people, space, and financesjay be excellent for carrying on
2. focusing on fund raising rather thaestablished activities, such a person is (Continued on next page)
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Sustaining Leadership
(Forrester, from preceding page)

3.focusing primary attention onovershot the optimum. For a time, newime scale might be as short as 20 years.
quality and future directions for theresearch, asincomputers, guidance, aidbre typical is the 50 years as shown.
Institute, radar, provided a frontier for MIT For an entire profession, such as

4. being skeptical of internal self-leadership. However, by now, scientifiengineering, the time scale may extend
esteem, research and engineering developmetitrough 150 years.

5. pursuing criticism with opennessare wellunderstood and widely practiced. The curve “educational output needed
and concern, Scientific and engineering skills haveoy society” is taken here somewhat

6. reducing administrative levels andecome commonplace. The possibl@correctly as being fixed in time for a
decentralizing control to points wheremargin of superiority in the whole areaspecificinnovation, and as being created
teaching and research are done, of science and technology is steadilpy the forward pace of worldwide social

7. maintaining a standing committeanarrowing. and economic development, and being
devoted exclusively to sustaining debate
about what the Institute might becomg T T T
in 25 years, such committee to repoft Educational output A
twice a year to the faculty an needed by society

administration on MIT’s evolving vision Leadership T — {&‘.m\\\

and how a desirable future might b opportunities / \ \
\ "“‘Q\ \

achieved.
Regarding a future for MIT, a possibl
; N\
< Educational
" output capacity

goal would be attempting to perpetuat
guality and uniqueness in already existin|
activities. However, sustaining
leadership in a field becomes more a
more difficult as time moves on.

MIT was founded to meet the need fo
afour-year college engineering educati
to support economic development of the 10 20  years 30 40 S0
United States. By the 1930s, it was no
longer possible to maintain a superior MIT now faces the question: Is theunaffected by the details of the related
position with nothing more than a fourdnstitute simply satisfied to be one morelevelopment of foundations and
year engineering curriculum. That whickeducation institution among many witHeadership opportunities. During the
MIT had pioneered was alreadyno sharply distinguished character, or iirst decade, the impending needs of
becoming commonplace. Maintaininghe Institute to be unique in some clearlgociety are perceived by afew innovators
a significant margin of quality in a four-understood and accepted way? To avowho begin to develop foundations for
year program to justify a preeminenbeing just one competitor among manyfuture research and teaching. The major
position became increasingly difficult.an alternative goal would be to maintaifileadership opportunities,” centering at
As others followed in MIT’s footsteps, the pioneering and leadership positiothe 20th year, represent the time when
the quality differential became less an@hich has characterized MIT through itsnnovative institutions can move to the
less. MIT then became a leader ifirstcentury. Where then are the frontierorefront in research and in the new
Master’'s degree education and, whefor such pioneering? educational field. Following the
that became commonplace, the leader-The attached figure shows time phasingadership period, “educational output
ship role shifted to Ph.D programs. for successive stages in research awdpacity” proliferates in many places.

Such a large fraction of a lifetime iseducation following a specific The output capacity is driven ever more
now being spent in study that the trenthnovation. The time scale will differrapidly upward by the perceived gap
toward longer and longer educationalepending on how fundamentalbetween output capacity and the greater
programs cannot be continued. In factevolutionary, and sweeping a new fieldeducational output needed by society.”
for many purposes the trend has alreadgay be. For some innovations the entire (Continued on next page)

Development
of foundations

b
e e |
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Sustaining Leadership
(Forrester, from preceding page)

However, as point A is approached, thand extended discussion with a fewgtatus can extend well past the time
momentum for expansion of output igpeople in the Institute who are attuned tawhen remedial action should have begun.
stillrising, even though the output needetihe nature of major innovations. MIT should find a way to continuously
by society has begun to decline. In the Substantial resource allocation shoultkexamine and redefine long-range goals.
late phase, after point A, educationgjo into the “leadership opportunities"The vision of a moving future 15 to 30
capacity comes under pressure frophase. Again, such activities, by theiyears hence should evolve as issues are
having overexpanded, from havingarly developmental nature, lack a&larified and new inputs become
outlived its usefulness, and from comingubstantial outside constituency. Thegvailable. An organization needs a goal
under stresses created by declining needll not have developed the strength tthat reaches far beyond the present. With
and revenue. exert strong pressure for resourceogoal, anorganization becomes diffuse,
Forillustrative purposes, the time scale

in the figure might be identified for
various fields of research and educatio
For digital computers, the zero point oI The local folklore of the superior MIT education is
the graph could be the year 1940, and t not supported by any studies of which I am aware.
periodinwhichan educational institutior]]  Most investigations of precursors to later success
can exert unique leadership is no§|  of college graduates, in terms of such criteria as
passing. Peripheraltechnicalinnovation)|  gajary, published papers, or public recognition,
are posscljble, l?Ut sluc_h can _be done show little correlation to the academic institutions
many educational institutions anq| - g which the individuals graduated. As with

industrial companies. The field off . . .
operations research might equate tt corporations that have been running into trouble,

zero point on the graph to 1945. Fd the internal belief in superior status can extend
management educa“on, |n |tS currer Well past the time When remedial action Should

form of training operators for]| have begun.
corporations, the zero point may hay
been around 1920.

MIT, if it is to maintain a leadership
position, must identify and encouragellocation. The Institute would need anternally contradictory, ill-defined, and
ideas in the “development offormalandaggressive processtosuppainbiguous. Almost any goal is better
foundations” stage in the diagram. Théhe early part of the leadership phase.than none. Traditionally, goals were set
foundation phase requires few people MIT should be forcefully withdrawing by strong leaders who could unify people
and minor resources but does requirefeom activities that are in the phases afteéoward an objective. But that seems less
maximum of encouragementyear 30 on the graph. This meanpossible today. Leadership is out of
perceptiveness, and administrativeeduction at the very time that publidashion. Also, executives occupy office
flexibility. The foundation-developmentdemand seems the greatest. for shorter time periods in both academia
stage will have little outside recognition. The local folklore of the superior MIT and business. A significant goal can
The ideas are not yet in the main streagducation is not supported by any studi¢ake ten years to articulate and accept
of established activity. A peer reviewofwhichlamaware. Mostinvestigationsind one or more decades to implement.
process does not deal effectively witlof precursors to later success of collegégoal creation is to transcend the tenure
ideas in the foundation-developmengraduates, in terms of such criteria asf leaders, then goal-setting must be an
phase because very few people have thalary, published papers, or publiongoing process established within the
vision to see the future possibilities. Imecognition, show little correlation toorganization.

the early stage, truly revolutionary ideathe academic institutions from which (To be continued next issue.)
are difficult to distinguish from the individuals graduated. As with
“crackpot” suggestions. Support forcorporations that have been running into 0

this early phase must arise from carefutouble, the internal belief in superior

-9-



MIT Faculty Newsletter Vol. VI No. 1

The Presidents Conference Car

and Academic Computing
Gregory A. Jackson

y the 1930s, streetcars and ButI'd better get to my point. Athenareplaced in public clusters. Software

interurban rail systems made iand related facilities provide our studentacquisition continues too: we've
possible to travel from just north ofprobably the richest educationakxpandedaccesstopowerfuland popular
Portland, Maine, to Washington, DC bycomputing environment available on angoftware such asAutoCADand SAS
transferring from line to line — a fact thatampus in the world today. And ourdeployed additional software including
EL Doctorow brought vividly to life in students use the computing environmeframeMakeyan extremely flexible and
his novelRagtime heavily: this past spring, for example, owapable document-preparation system,

The rail systems were highlya typical weekday over 6,000 distincandTecPlot a sophisticated system for

compatible, but they weren't unified.individuals used Athena or othertranslating data into multidimensional
Uncoordinated streetcar purchases ardithenticated services each day. On bugyaphs; and installed upgrades to widely
design gradually spawned inefficiency,
The enterprise didn’t scale. And s]

presidents of major streetcar line
gathered, and agreed on a simple aj| We know now that letting light rail fail was a

elegant solution: define the ideall mistake. By analogy,Ithink thatlosingacoherent
streefcar, design a car that meets thof| g qycational-computing environment would be a

specifications, and buy enough of th c 5 L
new carsto get consistency and econor mistake for MIT.We can’t force anyone to join the

of scale. Institute-wide electronic community. Our
Hundreds of Presidents Conferend| challenge is to serve diverse educational needs
Cars (PCCs) were built, restorind| attractively within a common framework.
consistency and efficiency to light rail
They dominated urban transit. Fo
example, | grew up riding PCCs in
Mexico City, which, | later learned, haddays there were lines of people waitingsed programs such ablaple and
bought them from Los Angeles wherio use Athena workstations. ByMatlab.
the latter ripped upits tracks and switcheckgistration day this fall, 94% of all With the provost’s support, we've
to buses. PCCs still equip the Ashmontacoming freshmen had begun to usalmost completed ResNet, the extension
Mattapan line in Boston (or will, aftertheir Athena accounts — more, perhapef MIT's network to undergraduate
the line is renovated). than had permanent housing assignmersrmitories and other living groups. By
Butwhy, ifthe PCC was so successfuhlt that point! Athena has been a PCC fdranuary, ResNet will permit students to
was | riding Los Angeles discards ireducational computing and electronido much of their network-based
Mexico City? The reason is simple: theommunity at MIT, drawing individuals computing from the comfort of their
PCC remained an elegant solution to @nto an efficiently common path. rooms.
problem, but the context changed and A year ago | wrote excitedly in these The lesson of the PCC is that we must
urban transit didn’t respond. Parkwaypages about Athena hardware ancbntinue to draw individuals if we are to
replaced railways. Cars and busesoftware: new workstations to handleetain coherent electronic community.
replaced streetcars. Expresswaystudent computing efficiently, and newAs local-area networking becomes
replaced parkways. As cars chokedpplicationstoenrichthe analytic contexsimpler and computing applications
expressways that had widened to twelvier MIT education. diversify, coherence and functionality
lanes, and exhausts polluted urban air, itEquipment renewal continues, withcan conflict. If they conflict, then
became clear that streetcars an®un workstations and Hewlett-Packardomputing at MIT may go the way of
interurban rail lines were the moreorinters in Athena for the first time (plusinterurban transit: it may optimize for
sustainable solution. But by then it wasew IBM and Digital workstations), andsmall subgroups at the expense of
too late. virtually all old workstations and printers (Continued on next page)
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Presidents Conference Car
and Academic Computing
(Jackson, from preceding page)

community, much as cars and buses ditoccurred to me that | should talk abouDLxxservices (as we call the set of three)
to eventual detriment of urban life.  the Hawthorne Effect (wherebycurrently are available on Athena, and
We know now that letting light rail fail experimentatiorper secauses positive will shortly be available for networked
was a mistake. By analogy, | think thabutcomes). | remembered some specifiddacintoshes. A Windows version is
losing a coherent educational-computingexperimenters increased lightlevels anabout a year away. We in Information
environment would be a mistake foproductivity increased, they decreaseflystems worked closely with the staff of
MIT. We can’t force anyone to join thethem and productivity increased agairthe MIT Libraries to design and build
Institute-wide electronic community.and so on, all because workers wergoftware forOWL; reference librarians
Our challenge is to serve diverséeinginterviewed after each change) burt the MIT Libraries use the software to
educational needs attractively within aot where the eponymous Hawthorneommunicate with patrons. The service
common framework. To do that, wefactory was. justwon the MIT Library Council Special
need to understand the diverse needd logged in at an Athena workstationAchievement Award for exemplary
educational computing must meet. and invoked Online With Libraries library service.
| thus don’t want to write about(OWL). | typed “What was the Story 2: 4.203
computers, software, and networkslawthorne Effect named for?” The Our new dean of Architecture and
today. Instead, | want to explore thg@rogram informed me that no one waRlanning believes strongly that his
diverse ways that faculty, students, anavailable to answer my question righstudents must work with the
staff use computing facilitiesthen, that | should check back later. technological tools of their trades while
educationally. I've been doing this About an hour later | logged in at ahey are here. One of his faculty members
formally and informally over the pastdifferent workstation. My answer waswanted to incorporate very substantial
few months to help guide our strategigvaiting: the Hawthorne Works of theuse ofAutoCAD a commercial drawing
planning in Information Systems. ItWestern Electric Company, outsideind design software package, and some
seems appropriate to share some stori€bicago. The reference librarian whaay-tracing software into 4.203
from that work here. answered my question went furtherComputers and Architectur@he dean
At the end of the stories I'll return tothough. She provided some more detaésked us to help out.
my central argument: that MIT benefitggave me citations to the original studies Since the faculty member’s needs were
from a powerful, encompassing[JulesFritz Roethlisbergdlanagement focused and pressing, and since we
educational-computing environmentand the Worker; An Account of ahoughtAutoCADwould work well for
and that we must continue to increasResearch Program Conducted by thdiverse users on Athena, we decided to
the attractiveness of that environment t&/estern Electric Company Hawthorndéuy a limited number of licenses and let
faculty and students. | will sketch severalVorks, Chicago(Cambridge MA: his students use them for the fall. We
important foci for our efforts: education,Harvard University Press, 1939)] and talso did a quick (but costly) switch and
connectivity, tools, collaboration, andseveral confirming and disconfirmingput color workstations into 1-115
diversity. My central conclusion is this:re-analyses of the data, and told aboutmimarily for 4.203.
we've got to move from a focus onHawthorne aficionado elsewhere in the AutoCAD didn’'t work perfectly on
systemgo complementary foci on theLibraries. Athena at the outset, and the problems
substanceof MIT education and the OWL complements more traditionalwere difficult to pin down. One of my
supportit requires. online library services, such as onlin@rofessional staff ended up spending
Four Stories catalogs and periodical indexes (which&lmost a quarter of her time debugging
I'll choose four stories that span aralso use extensively). grows out of AutoCADand providing other assistance
interesting array of technologiesfwo other Athena servicesOn Line to4.203—amuch larger level of support
services, and subject matter. Consulting (OLC)which connects usersthan we usually provide any single
Story 1: OWL to consultants for help with Athena oisubject. Moreover, it turned out that
| was to teach the data-andether computing activities, afidh Line students needed filespace allocations
methodology segment of a QualityTeaching Assistant (OLTAWwhich much larger than usual to usatoCAD
Awareness Workshop one afternoon (I'nconnects students with teachingffectively, and this consumed additional
trained as a statistician). That morninggssistants in subjects that use it. The (Continued on next page)
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Presidents Conference Car
and Academic Computing
(Jackson, from preceding page)

resources that might have beeworldwide communications to executdbetweencentral and departmental
distributed more broadly. Sometimesleals. efforts, with friendly autonomy a
4.203 and AutoCAD seemed to be Sloanisseeking hardware and softwapeerfectly acceptable outcome.
distorting our commitments, therebygrants from vendors who equip “real” Story 4: 2-032
depriving others of their fair share.  trading floors. The associate dean and aA vocal and active group of MIT
But AutoCAD had helped a faculty staff member approached us about thdiaculty likes to use Macintoshes
member transform the way his subjeqtlans. After several discussions, ieducationally, and a less vocal but
was taught, helping students to uskecame clear that there were ways thperhaps larger group of faculty likes to
technology routinely and to understan®1iTnet might serve the trading floor,use DOS or Wipows machines. We've
their profession better. This is preciselpoth for interconnecting machines andever provided either group much help,
the kind of educational outcome we seefor bringing data in and out. Some of theince Athena, our principal academic-
from computing initiatives. 4.203 had
used not onlyAutoCAD, but also On
Line Teaching Assistant (OLTA3nd
online handouts and assignments (mg| It’s easy to see from these stories that faculty
including graphics). 4.203 had helpey| and departments can easily go their own ways,

us to understand what itwould mean 4| jyunking the PCC and buying buses. It’s also easy

provide Athena-wideAutoCAD from . . c
both a service and a resource perspecti to see, I think, that small investments in

And in the end the faculty member an{| cOllaboration and consultation can offset
his dean had been extremely appreciati| centrifugality in useful ways. This leads me to

letting both us and others know thatthg}| several summary propositions, which inform
valued the services we had provided. || gur work in Academic Computing Services....
Story 3: Management Finance
This past spring a group of faculty i
the Sloan School concluded that students
in finance needed better exposure to the
real world of financial transactions.  data collected for the trading floor mightomputing environment, uses nl{
Today this world —a world many of usalso be useful to others at MIT, andvorkstations. But a couple of years ago
know only from fictional renditions suchtherefore the trading floor's file serverave installed a few Macintoshes in a
asBonfire of the Vanities depends on might be made more widely accessiblemall cluster for class use. As use of that
time-critical electronic transactionsthan the trading floor itself. facility grew, we began to reconsider
following quick decisions based on We provided some advice on thespublic Macintosh facilities.
intensely concentrated electronic new®chnological questions, and on the type To keep Macintoshes operating and
and information about markets, exchangend number of staff that an educationalccessible, most other universities either
rates, banking activity, and commercetrading floor might require. Ultimately, restrict or staff their Macintosh facilities
Exposing students to this world meanSloan and we concluded that the trading neither being a promising solution for
either taking them to it, or bringing itfloor need have no integral connectioms, since we provide essentially
here. The faculty group decided to tryo Athena. Rather, it should operatenrestricted public facilities without
the latter: to build a simulated tradinqautonomously, with special links tostaffing them. (Thisis one reasonwe can
floor at MIT. A trading floor requires a important data or communications whereffer so much more academic computing
constant stream of information flowingnecessary. to MIT faculty and students than other
in, sophisticated computers to process,MIT’s flexible, entrepreneurial research universities offer to theirs,
store, and retrieve that informationcomputing environment encouragewithout spending more than they do.)
complex displays to make it readilyeducational interchanges like thisWe identified software and developed
accessible to traders, and high-speexkplorations of possible overlap (Continued on next page)
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Presidents Conference Car
and Academic Computing
(Jackson, from preceding page)

operating procedures that would permivant, even when we can't provide ispecialized workstations and personal
us to have an unattended, publidghtnowSASndAutoCADhavetaught computersintothe common environment
Macintosh cluster. Productiveus this; so have our several new tools favithout requiring users to sacrifice their
collaboration ensued: the School oforeign-language instruction, includingautonomy.
Science generously provided space far document-preparation system with | began by talking about streetcars,
the Macintosh cluster, CRSPspellcheckers and other support foand the urban and interurban rail
(Committee for Review of Spacenumerous languagednfernational networks they spawned. Had cars and
Planning) renovated it, and InformatiorFrameMake), and editors and otherbuses integrated more effectively with
Systems bought furniture and equipmensoftware to work with and displayrail networks, rather than replaced them,
The result is 2-032, a well-equippedJapanese Kanji characters online.  many of our cities would be much better
networked Macintosh cluster available 2. Everything should be on theoff — if only because they would be
for scheduled classes or for public use yetwork It's sometimes expensive formaintaining and operating existing mass
students. us to make information and servicesransit, rather than redeveloping it as
Users of this new facility have includedavailable network-wide, as opposed thos Angeles and other cities have had to
several freshman seminars, a fewonfining them to particular machinesdo.
astronomy subjects in Earth and\nd it costs money — but not much —for In much the same way, we must make
Planetary Science, some Biologyndividuals or departments to connecture that increasingly attractive
subjects, some Physics classes their computers to MIT’s network. Butindividual and departmental computing
alternative freshman programs, ande see again and again that if everyoraptions, which already are proliferating
assorted other classes. Within aboutia on the network, then the electroniat MIT, integrate with one another and
year the facility has gone from unknowrcommunity functions productively andwith central facilities. We must
to scarce resource. We have begun &fficiently. understand what basic level of network
talk about more such facilities, and 3.Collaboration is essential service is necessary to draw individuals
different ones, ranging from publicDepartments often can’t afford to deployand departments, what additional layers
workspaces where faculty and studenthe equipment and tools they need; waef service are desirable, and how to
can plugin portable computersto clusteisan help. We often can’t discerrcontinue improving education at MIT
with personal computers to facilitiesmportant substantive trends and howhrough separate, collective, and central
with special computational, displaythey might interact with computingdecisions aboutinformationtechnology.
input, or interactive capabilities. needs; faculty can help. UsingAs|wrote lastyear, we're excited about
Promoting Community educational computing effectivelycollaborating with faculty and other MIT
It's easy to see from these stories thaequires substantive knowledgeeducators to this end.
faculty and departments can easily gpedagogical insight, and technological
their own ways, junking the PCC andkill; bringing these together requires O
buying buses. It's also easy to see,different kinds of individuals to work
think, that small investments intogether. The Faculty Liaisons in my
collaboration and consultation can offsedrganization (x3-0115, f_|@mit.edu) dg
centrifugality in useful ways. This I_e_ads;ust this. _ _ For a related article ol
me to several summary propositions, 4. Computing must serve educatior| o
which inform our work in Academic notvice versaThis one speaks for itself, Athenaand a description ¢
Computing Services — my organizatiomut it's easy to forget. Whenever we| this fall's Minicourses)
within Information Systems: become too intrigued with technology| see  ‘Athena  Taining
1. We need to provide widely usefulor its own sake, education suffers. fs
tools centraIIyWepcan provide )\:videly 5. Educational computers are going Opportunities For Yout
useful tools only if we know what toolsto diversify They always have, of course|| Students” on page 19.
are widely useful. To this end it'sbut we haven't always recognized thg
important for us to know what facultyfact. We are planning ways to incorpora

A~ S |
—
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Indirect Costs and Graduate
Student Tuition
(Weinberg, from Page 1)

on grants and contracts of on-campupyofound effects on the Institute’s on- The Committee anticipates a decrease
sponsored research. This change witlampus activities. The number of RA®f about 10% in the number of RAs on
have profound consequences on than campus, currently about 2,200, wouldampus would result from this tuition
Institute’s ability to support its graduatedrop substantially, reflecting the inabilityincrease. This decrease should be viewed
student body, in that contributions fronof many research grants to support thenm the context of the historical increases
sponsoredresearchatLincoln Laboratofyhis would especially affect smallerin the campus’ RA population. In 1976,
resulted in as much as aesearchprograms,which mightresporitiere were 1366 on campus. Inthe period
$13 million annual infusion of fundsby employing post-doctoral associate$983 to 1985, the RAs on campus grew
into the EB pool that was used foin their stead. The Institute’s mission ifrom 1515 to 1886. The Committee
graduate student support. providing post-baccalaureate educatiobelieves that this dramatic increase and
One Possible Response would be severely compromised and itde increases that followed were made
The $13 million shortfall resulting ability to attract and retain top qualitypossible, in substantial part, by the EB-
from this change in research fundindaculty would be substantially affectedderived subsidy of tuitions that will be
rules will be sustained in addition to théMoreover, a number of research sponsodsscontinued in 1998.
estimated $20 million shortfall in themight also be reluctant to support This increase in cost of an RA to a
Institute’s anticipated operating budget.esearch whose costs they would view assearch grant will allow the Institute’s
For this reason, the provost convenedlzing unreasonably high. graduate programs to remain competitive
committee of faculty and administrators Alternative Solutions with those of other comparable
that met over a period of eighteen Having examined and rejected thénstitutionsacrossthe country. Asurvey
months toadvise him on appropriateabove solution of full tuition charges,of these otheprograms indicates that
future policies for the support of RAs athe Committee sought alternativahe total costs of RA support at other
the Institute. The conclusions of thisolutions by queryinganumber of facultynstitutions (taken together with
committee were included in areport thaand administrators across campus. Omticipated increases at these other
was submitted in its final form to theoverriding conclusion emerged frominstitutions) will place MIT well within
provost in July. these consultations. Adirectresponse tbe broad spectrum of costs charged
One obvious response to this changaibstantial increases in the cost of dmy its most directly competing
would be to increase the percentage &A would be a compensating decreasastitutions.
the total tuition charged directly to outin the number of RAs employed by the The Indirect Cost Rate will rise by
graduate students. In effect, the nemstitute’s sponsoredresearch programabout 3% due to this change. At the
tuition cost for graduate students haghe diminution in the number of RAssame time the EB rate, currently at
been subsidized through the EB poakould in turn result in decreased tuitior1.4%, will fall to 34.0% This decrease
mechanism by both Lincoln Laboratoriesevenues for the Institute. Inthe end, thie due in substantial part to stopping the
and MIT Institute General Funds (IGF)Committee concluded that theuse of EB funds for tuition support.
The latter represent the operating fund®l3 million shortfall could not be Finally, this level of tuition subsidy
of the Institute and include incomeeliminated oreven substantially addresseudll require a $13.5 million subsidy of
raised from tuition, from sponsoredby adjustments in tuition charges. Thituition from IGF in addition to the $9
programs, and from outside donors. or a similar shortfall would remain in allmillion currently provided by IGF funds
While these changes would only becenarios that were contemplated.  for this purpose. The Committee
implementedin 1998, they are discussedThe compromise solution finallyunderstands that other savings in the
here in terms of 1993 dollars and thembraced by the Committee involvednstitute’s operations will be required to
annual costs required to support an Réeveral changes. To begin, the annuahable IGF to sustain this level of tuition
by a research grant. At present this cosbst of an RA to a research grant wouldubsidy. Part of these savings may be
is about $33 thousand. Inthe absenceiocrease from its current level of ca. $38ealized through the lower level of
a subsidized tuition, the costs of tuitiothousand to almost $37 thousand. Undsupport services required once the
and stipend would rise to $47 thousanduch a scenario, IGF would subsidizénstitute’s RA population undergoes the
a 42% increase. 45% of the tuition costs of an RA whileadjustments anticipated to occurin 1997
Such a dramatic increase in the costee remaining 55% would be chargednd thereafter.
of supporting an RA would havedirectly to a research grant. 0
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Were Any Heads, Deans, or Provosts There?
Peggy Enders and Travis Merritt

T eaching and Faculty Development These talks aregood and relevant right who drop by to listen in and lend a
is a relatively new endeavor a{Well publicized, too.) Last year, forvoice.)

MIT, and is the umbrellaterm for a set oexample, Sheila Widnall talked about Bottomline: We'd like to see more of
programs organized to support antonesty in the classroom. Hermangou at these talks. We’d like to see the
promote better teaching in the classrooidaus and Frank Solomon swappedideagnior members of the faculty
and in a variety of other instructionalabout how they work their research intencouraging new teachers to be
settings. Thisis a cooperative effort byheir teaching. videotaped. We think it would be
faculty and staff from around the Events at MIT are often regarded asaluable if faculty (including department
Institute. The MIT Classroom successful or noteworthy if the audiencheads, school deans, provosts, et al.)
Videotaping Program is part of it,includes arespectable number of facultyjsited each other’s classes and watched
providing the opportunity for most MIT and — perhaps even better — departmeetaching in progress, maybe to learn
faculty (and other instructors, in soméieads and school deans. The presersmmething, maybe to offer advice,
cases) to see themselves in action in tleé a faculty critical mass says, “thisis amertainly to help build constructive
classroom (and, if desired, to review thamportant event,” and thus transmitslialogue about an important part of
tape with a colleague or consultant). clear signals aboutwhat's mainstream &veryone’s professional life.

Another activity is our on-going MIT. Time s avaluable commodity for Becoming a first-rate teacher doesn’t
seminar series, “Better Teachinyif,” MIT faculty, and time is spent at what'smean diminished quantity or quality of
consisting of talks and workshops bymportant. research; taking advantage of some of
well-regarded faculty on topics ranging The dilemma — and, frankly, thethe existing resources would not require
from running a good recitation sectiordisappointment — is that these serieg,huge time sink. It's a matter of being
to helping troubled students. intended for all MIT teachers (who arewilling to be more conscious of what

Our 12-talk fall series has alreadyprincipally faculty) are attended mostly‘quality teaching” canbe, and cultivating
started (see schedule below) and is thy graduate students.  (Ironically, thgour own and others’ teaching skill and
reason we were inspired to write thisaculty who do attend are almost alwayglent. It's not enough to have a
Newslettempiece. highly regarded teachers in their owmolloquium on the topic. Let’s put our

time where our good intentions arel.

Better Teaching @ MIT: The Schedule
(Each talk starts at 4:15 pm)

Wednesday, September 29 (Room 2Aednesday, October 13 (Room TBA)Tuesday, October 26 (Room 6-12(
105) TA’'s and Faculty: Teaching Dynamics of very small group (vsg)Elements of Lecturing Style
Better Together Learning Patrick Winston
Alvin Drake & Company Travis Merritt and Amy Pritchett
Tuesday, November 2 (Room 6-120)

Tuesday, October 5 (Room 6-120) Tuesday, October 19 (Room 6-120) Teaching through UROP
Teaching Recitation Sections Working with Students (and withJames Williamson
Donald Sadoway and Jackie Acho Students’ Problems)

Robert Randolph and John Southard Tuesday, November 4 (Room 2-105%)
Wednesday, October 6 (Room 2-105) Other Resources: Project Athena, M|T
Blind-Sided: Racisminthe ClassroonThursday, October 21 (Room 2-105) Libraries, and Classroom
Muhammad Abdus-Sabur andntegrating Teaching with Research Videotaping
Clarence G. Williams Hermann Haus and Frank Solomon
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1993 Industry Summit

Fred Moavenzadeh

Why was it held? was held (entirely on a voluntary basisproductivity, and competitiveness.
he Industry Summit waswithone hundred graduate studentsfromIntegrating this specialized program,
convened at MIT on the premiseall parts of the Institute. Overall, wellcomposed of sectoral and interactive
that major changes of global scale anolver two hundred faculty members, ameetings, were three plenary sessions
scope had taken place during the pastual number of staff, and nearly thredesigned around themes of importance
several years, significantly affecting thdwundred students participated in th& all the economic sectors as well as to
broader environment within which weSummit. the global economy more broadly
work and the issues of concern to us. How was it organized? construed. These were “What is the best
Such changes include the end of the The responsibility for substantiverole for national government in global
Cold War, the disintegration of the formeintellectual content as well as for majomdustry?”; “Ecological governance: who
Soviet Union, a significant reduction inorganizational decisions rested with threis in charge?”;
concentrated nuclear capabilities, anfhculty committees. Over forty MIT “The new world divide: is technology
the emergence of new centers dhaculty members served in one capacitthe gap or the bridge?”
economic power worldwide. In essencer another, and all of them met on a The social agenda of concern to all
a new world order seems to be takingegular basis to oversee both design amétions — to governments, industry, and
shape, with far-reaching implicationamplementation for the Summit. Bothnon-profit entities — was integrated into
for the global economy. the president and the provost of MIThe fabric of the program. In making this
Who were the participants? were consulted frequently, as were othalecision, we believed it important to
A group of six hundred businessnembers of the MIT administration. bring issues of inequality, poverty,
leaders, close to one hundred government What was discussed? discrimination, job distortion, obstacles
officials, and several hundred scholars The core of the Summit consisted ofo sustainability, among others, to the
and academicians from over fifty-fiveeleven sectoral meetings. These weferefront by incorporating these into the
countries and all five continentschosen as key economic sectors for thogram.
participated in the Industry Summit. nation as well as the international We consciously rejected the strategy
The program was structured in threeommunity as awhole. The sectors weref segmentation, i.e., of segregating these
plenary sessions, fifty interactiveautomotive, energy, engineering angsues and separating them out of the
sessions, and over sixty meetings ioonstruction, financial services, food andhain venue of the Summit. On balance,
eleven economic sectors which servealgro, health industry, informationhowever, the program could not be
as the core of the Summit. The prograrechnologies, mediaand communicatiormescribed as ecumenical in scope: There
was designed and organized by MITining and metals, textile trade andvere indeed a specific set of sectors,
faculty. Over ninety MIT faculty industry, andtransportation and logisticsnteractive meetings, and plenary
members served as chairs or pan€br nine of the eleven sectors thersessions.ltwas notdesignedasaprogram
members and close to seventy additionalready exists a set of activities at MITfor all seasons and all reasons.
faculty members participated in theorganized in a center or laboratory, thus What were the results?
sectoral meetings. In addition, over onenabling them to pursue theirinteractions The Summit brought into focus the
hundred graduate students eithewith their constituencies, governmentdollowing issues, highlighting their
participated in the sector meetingand industry as the case might be. Famportance across the individual econo-
directly or served as note-takers. two sectors, the Summit provided amic sectors aswell as their centrality to the
Extensive community participationopportunity for new relationships andglobal economy. These were:
took place. Over two hundred seats wetbe framing of a new agenda. » Job Creation: the need to focus on
reserved for the MIT/Harvard Inaddition,therewere fourinteractivegxpansion of skills, location of jobs, the
community as participants (not speakersr cross-sectoral sets of sessions. Thegaality of employment, and retooling
or chairs), and a large number of othef®cused on requirements for new jobs.
were invited in on a standby basis afl) economics and trade; « Environment: sources and
seating became available. A specigR) environment; (3) organization andconsequences of global change; the
luncheon with some thirty to forty CEOsmanagement; and (4) technology, (Continued on Page 18)

-16 -



MIT Faculty Newsletter October 1993

Public Statement

[The following statement was submitted toFaeulty Newsletteby several of the faculty members listed below who wished
to directly share their concerns with their colleagues.]

September 8, 1993

As members of the MIT community, we are concerned that the World Industry Summit about to take place in our mi
reflects neither the actual range of expertise at the Institute nor the commitment many of us feel to social welfare.

We are concerned that the “Summit” agenda does not adequately address the genuine comphexigsoés to be
discusse&@eptember 9-12. The activities of corporate and governmental bodies transform the social, physical, and econo
environment in ways that have broad social impact. Technological and industrial changes are linked to large sc
unemployment, growing disparity between rich and poor (both within the U.S. and between countries in the Northern &
Southern hemispheres) and the shattering of communities as we see in the spread of drugs and violence at home and a

We believe that we have a responsibility not only to government and corporate leaders, but to leaders of emplo
associations, unions, consumer groups, youth groups, community associations and organizations protecting civil rig
women’s interests, public education and the environment. Our responsibilities as teachers and scholars extend to all pe
whose lives will be impacted by policies formulated at the “World Industry Summit.”

In the past decade many at MIT successfully pressed the Institute to abandon its dependence on weapons developmel
turn its resources toward technology for peaceful economic development. In the present period we believe we must resis
tendency represented by the Summit to couple the Institute too closely to the private appropriation of social wealth and hu
resources.

Many at MIT and in the larger community who are not represented at the Summit have valuable expertise and insight |
the matters of the conference. We invite our colleagues to join us in addressing the emerging technological and indus
transformations with the fullest concern for individual human development and the entire social fabric.

Jeanne BambergeProf. of Music & Urban Education
Stephen Brophy Staff, Libraries

Bernard Campbell €atholic Chaplain

Jennifer CarsonUndergraduate Student, Physics
Noam Chomsky institute Professor

Stephen ChoroverProf. of Brain & Cognitive Science
Joshua CohenProf. of Philosophy & Palitical Science
Steven Cohn Visiting Research Associate

Rebecca CoopriderStaff

Lisa Court -Mathematics

Louise Dunlap Senior Lecturer, Urban Studies
Alford Dyson Jr - Education Staff

Vera Kistiakowsky- Prof. of Physics

Heather LechtmanProf. of Material Science
Sandy Martin -Staff, Women's Studies

Lynn McCormick- Graduate Student, DUSP
Laurie McLaughlin -Staff, Mechanical Engineering
Mary Ni - Asst. Dean for Student Affairs

Wayne O’Neil -Prof. of Linguistics & Philosophy
Connie Ozawa Lecturer, DUSP

Scott Paradise Episcopal Chaplain

Lisa Peattie Prof. of Urban Studies & Planning, Emeritus
Ruth Perry- Prof. of Literature

Yale Rabin -DUSP

Suzanne Flynn Prof. of Foreign Languages & Literature Jesse Ribot kecturer, DUSP
Jonathan Fox Graduate Student, Mechanical EngineeringJean RiesmanGraduate Student, DUSP

Archon Fung -Graduate Student, Political Science
Kenneth Hale Prof. of Linguistics
Louis Kampf- Prof. of Literature

Evelyn Keller -Prof. of Science, Technology, & Society

Dan Kemp- Prof. of Chemistry
Jonathan King Prof. of Molecular Biology
Mel King - Director, Community Fellows Program

Alan ShihadehGraduate Student, Mechanical Engineering
Arthur Steinberg Prof. of Anthropology & Archaeology
Jesse Stickold-SaralUndergraduate Student

Chris Thomas Staff, Center for Energy Policy

Theresa Tobin Staff, Libraries

Leon Trilling - Prof. of Aeronautics & Astronautics

The Alternative News Collective
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1993 Industry Summit
(Moavenzadeh, from Page 16)

importance of internationalencountered were not impossible tments. With this network came a large
accountability in effluence andresolve. A sense of common purposeservoir of goodwill so necessary for
emission; the role of sanctionsemerged, with shared objectives andfarging effective collaboration in the

incentives, and new policy requisitesnew orientation that propelled thduture. MIT may well contribute to the

the requirements of recyclability; newparticipants in the same directionformation of new alliances on a global
fuels for the future; and imperatives oEveryone involved seemed to agrescale, andto consolidating the linkages
sustainability. that collectively we can come to gripslready put in place.

» Trade: tensions regarding opemvith the major issues of concern and The Summit brought out in an
and/or fair trade vs. managed tradexddress, evenresolve, such compellirexemplary way the many facets of
regional versus global marketsproblems. globalinterdependence and the critical
environment/trade “trade-offs”; Butthere were two notable layers ofieed for academic institutions to
institutional initiatives for international disquiet that surfaced forcefully as @roaden their vision and take on an
coordination. result of the Summit and may welinternational perspective for both

» Defense conversion: requisites o$erve as the basis for concerted acti@uucational and research purposes. The
dual technology, knowledge transfers- and research and education — for tf&ummit also demonstrated that many
job implications, national strategiesfuture. of our most pressing concerns — job
and regional implications. The first was for us to appreciate andreation, environment, competitive-

» Competitiveness: identification ofrespond effectively to the global scopeess, productivity, and so on — have
core competency, determinants obf the substantive issues and to thestrong global dimensions supported
productivity, importance of value-inherentinterdependence. The Summiily robust networks of interdependence
added jobs, and implications ofdrew attention to the stress betweethat cannot be set aside for education,
international interdependence. parochial interests and globalesearch, or policy purposes.

 Economic restructuring: re-imperatives. To be effective, strategies What next?
orientation of economic structurehave to be framed, devised, and The faculty is currently engaged in an
functions and performance in Easterrmplemented on a global basis. Therextensive assessment of the Summit.
Europe, inthe United States, and inthean be little place for parochialismwWhatwillbe done next, ifanything, is yet
Far East with differing national andwhen the issues at hand are of a glob@l be determined. | am personally aware
regional consequences, as well axale. of numerous constructive suggestions
differing global implications. The second was the starKor future meetings, for modification of

» Technology: reframing the role ofcrystallization of the need to appreciatprocedure, and for changes in the scale
television, structure of the news of théhe complementarity of resourcesnd scope of the program. Suggestions
future, salience of parallel processingvailable to government, businessnade have been very valuable.
organization ofthe information marketand academia, leading to the Isuspectthatif MIT continued with
place, and new directions in moleculaimportance of forging shared andhis type of activity in the future, many
science in the twenty-first century. even joint solutions to commonof the concerns expressed to date will

» Health: presentcrisis versus futur@roblems. It was all too clear thabe effectively taken care of. |am certain
potentials, contentions on prioritiescollaboration could lead to a robusthat the MIT administration would
costs, and management strategiesynergy that would enhansecial always welcome additional and
equality vs. economic priorities, newbenefits and limit the expansion otonstructive suggestions onany aspect
visions of the future. attendant costs. of this initiative.

What emerged as the consensus?  What does it mean for MIT?

Overall there was a notable sense ofFor MIT as a whole, the Summit
optimism about the challenges posecbntributed to creating a network with
at the Summit. Many of the problemsndustry, corporations, and govern- O
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Athena Training Opportunities
For Your Students

Jeanne A. Cavanaugh

he Athena Computingsets and paper assignments. fully-featured thesis that meets all MIT
Environment has become an During the coming year, IS is offeringformat requirements.
integral part of the MIT educationalnew and revised minicourses for all levelgnformation Resources on Athena
experience. One quarter of the MITof users. Minicourses are held the first sifrerequisites: Basic WP
community is currently using Athena on aveeks of each semester, the week aftédrsurvey of the communications, help, and
daily basis. During the last academic yeaf,hanksgiving and spring break, and thether resources available on Athena.
97% of the undergraduate students and 81fitst three weeks of IAP. The courses ar€ustomization on Athena
of the graduate students had Athenaffered Monday through Thursday at noorPrerequisites: Serious Emacs, some Athena
accounts. 7 pm, and 8 pm in Room 3-343. Noexperience
Electronic mail, NEOS (the Networkedregistration is necessary, and they are freltended for the intermediate-level Athena
Educational Online System) for electronic We would like to encourage you toremindiser, this course will discuss the Athena
submission, exchange, annotation, gradingur students to take advantage of thi®gin sequence and the user-configuration
and return of assignments and coursexcellent opportunity to learn more aboutiles (dotfiles) that affect it, as well as
handouts, and OLTA (On-Line Teachinghe computer system that will be part othanges the user can make to those and

Assistant) are proven ways faculty membeitheir MIT experience. other files to customize their working
have successfully used Athena to work more Following are descriptions of the coursesnvironment.

closely with their students. Many classes Minicourse Descriptions Serious Emacs

also make use of MIT-developed or thirdHow To Get Around Athena Prerequisites: Basic WP, some Emacs
party educational software as part of theiPrerequisites: None experience

curriculum. Two electronic classroomsAn introduction to Athena and AthenaThe text editor introduced in Basic Word

with Athena workstations at each desk andorkstations. Topics include: getting arProcessing has many useful features not
a projector for the faculty workstations, ag\thena account, logging in, using files and@¢overed in that course. This course is a must
well as a cluster of Macintosh computerslirectories, windows, sending messagefor anyone who uses Emacs more than an

and projector can be reserved for lecturdiding help and documentation. hour or two each week.
and labs. (Some Institute classrooms aiasic Word Processing Math Software OverviewPrerequisites:
also equipped with an Athena workstatiofPrerequisites: How to Get Around Basic WP

and projector; these rooms are reservdelementary text editing with Emacs, sending\ survey of major mathematics and graphing
through the Registrar’s office like any otheand receiving electronic mail, and using thpackages available on Athena.

classroom.) New software is added regularlfthena printers. Matlab
to Athena software suite. If you wish toAdvanced Word Processing: EZ Prerequisites: Basic WP
learn more about how Athena can be used Rrerequisites: Basic WP An interactive program for scientific and

classes, please contact the Athena Facultytroductionto EZ, acombinationtexteditoengineering numeric  calculation.

Liaison Office, E40-357/359, x3-0115,and formatter, with text-editing commandsApplications include: matrix manipulation,

<f_l@mit.edu>. that are similar to Emacs. As a formatter, iigital signal processing, and 3-dimensional
In order for MIT students to successfullyis menu-driven and easy to learn, in thgraphics.

use Athena, Information Systems (IS) offerstyle of the “What You See Is (pretty muchXess

a comprehensive series of short cours&¥hat You Get” packages made popular biPrerequisites: Basic WP

(called minicourses) on a variety of Athenathe Macintosh. A powerful and easy-to-learn spreadsheet,
related topics. These courses are offerédtlvanced Word Processing: LaTeX with a full range of mathematical, statistical,
frequently throughout the academic yearPrerequisites: Basic WP matrix, and string functions. It will be

During R/O week, incoming freshman,An introduction to Latex, a widely-useduseful for scientific and engineering
graduate, and transfer students had thext formatter, used for converting text filecomputations, as well as to general and
opportunity to attend four basic coursednto attractive, professional-lookingfinancial users.

How To Get Around Athena, Basic Worddocuments. It is a powerful, flexibleMaple
Processing and Electronic Mail, Advancegrogram, with the capability to typeset manyrerequisites: Basic WP
Word Processing with LaTeX and Advancedoreign characters and very compleX mathematics program that can perform
Word Processing with EZ. These coursesmathematical text. numerical and symbolic calculations,
are offered before classes start, so new MOaTeX Thesis including formal and numerical integration,
students can become familiar with thdrerequisites: Latex, some Latex experien@lving algebraic or transcendental systems
system before they receive their first problerysing the Latex text formatter to produce and differential equations, anld series
expansion and matrix manipulation. It also
has extensive graphics capabilities.
-19 - For more information, send e-mail to
<training@athena> or call x3-0184.
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M.L.T. Numbers

College Board Test Scores
1993 Freshman Class

Scholastidptitude Test (SAT)

Verbal Math
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3000
1o -
25004
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200 S - - | 500 ]
: N1
750- T00- £50- B0 550- 500 helow T50- T00- 650- 600-  550-  500- ‘telow
800 740 E90 640 590 540 S00 E00 740 630 G40 580 540 300
Achievement Tests
English Composition or History Physics
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B0 I |
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== I L]
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Source: MIT Admissions Office
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