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Annals of Reengineering

I n a continuing attempt to keep the faculty abreast of issues involving Reengineering at MIT, the Faculty Newslettel
introducing a new regular featurdnnals of Reengineering will present commentary, updates, Q&A — a compendium o
solicited and unsolicited material related to the ongoing Reengineering process. The success of this feature will igdy to a la
extent on the unsolicited contributions: We welcome and encourage input from the faculty as well as other members of
MIT community.

SAP Takes Flight Reengineering the Customer

John Hynes and Robert Murray Richard Lanza

riting about MIT’s implementation of SAP atl l nder the pressure of severe budgetary constraints,
Wthis pointis alittle like submitting a trip report it is often necessary to outsource services in

before even arriving at the destination. order to preserve the central core functions of
Although SAP became the financial system of record organizations. The primary question: which services to
September 3, 1996, we are still only at the beginningaftsource? In the context of Reengineering at MIT,
this journey. All of the work that has gone on over thehich services are unique to the Institute (helping to
past two years is analogous to trip planning and define its character and function) and which are amenable
preparing the aircraft. We are now on board and have josbutsourcing? Unfortunately, the decision-making
taken off. process at MIT often appears to many to have had a bias

We are on a voyage of experimentation and discovery. Tbevard centralizing functions in the interest of “improved

Management Reporting and Financial Operations (MR/F@¥ficiency” with little or no consideration given to
Project started this adventure on August 12, 1994 when it‘?‘ﬁ‘éintaining the Institute’s character and function, and
given the task of simplifying fina_ncial tracking and reportingith no concern for customer convenience or other
for central and departmental offices across campus. The kntial alternatives. (All of which begs the question of

was to provide accurate information to faculty and stgft, iiia Reengineering decision to outsource the
members in a timely, efficient fashion. It was evident early in ) -
llectual component of the project — $6.5 million to

the process that in order to have a system flexible enougm

incorporate individual departmental needs, and integrafe@C Index for areengineering “model” in lieu of taking
enough to produce general Institute reports, it would evantage of the expertise inherentin the Sloan School.)
necessary to replace some key components of MIT’s curredts Was pointed out in an earlieaculty Newslettef‘Penny
financial system. Wise and Pound Foolish: Re-Engineering Reengineering,”
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Editorial
It's Your Turn

graduating class of 2000 is officiallyBoard, the greater the potential varietpulletin board.
enrolled. The coming year likelyof editorial input. And the less work for Annals of Reengineering

holds many topics of interest and concertie rest of us. A notice will be appearing With this issue of thé&ewsletterwe
to the MIT faculty (e.g., seErom The in the Newsletterfor the forthcoming introduce a continuing featurénnals
Faculty Chair, Page 4). Questions oEditorial Board meeting. Why notof Reengineering. Articles concerning
federal and non-governmental financiatonsider participating? Please conta®eengineering at MIT appear on Page 1,
support, overhead rates, graduate studemty member of the Editorial Board (list'SAP Takes Flight” and “Reengineering
support and others are of concern to s Page 2) if you'd like to join. the Customer”, and Page 10, “Making
all. Administration (and faculty) World Wide Web Update Student Services Better.” We plan to
discussions are ongoing with the federal Plans continue forfeaculty Newsletter continue providing updates and
government in Washington, and wéiome Page onthe Web and for a facultypformation concerning Reengineering
would like to commend the MIT based electronic bulletin boardthroughout the year.
administration in their handling of someNegotiations with the MIT admini- Inorderforthis new featureto succeed,
very difficult and complicated stration for financial and logistic supporit will be necessary for us to receive
negotiations in these areas. bogged down last spring, and despitacts, comments, articles, etc. from as

TheMIT Faculty Newsletteplans to attempts to resolve the issues over thleany sources around the Institute as
continue to provide as wide a range afummer, scant progress has been magessible. Soif you have had a particularly
information and opinions from and toNewsletter Editorial Board membersinteresting/frustrating/exciting
the MIT faculty as possible. But wehandling the negotiations are optimistiexperience with Reengineering, or if
can’tdoitalone. We need the support dhat resolution will occur shortly, andyou’d simply like to write an opinion
the MIT faculty to continue producing athat after discussions with the Facultpiece, we look forward to hearing from
guality and varieblewsletterAnd there Policy Committee (as agreed to lasgou. Our staff is simply too small to
are two ways in which you can showApril) an electronic version of theaccess all the nooks and crannies of
your support. Newsletterwill appear shortly. Again, MIT to discover the varied experiences

1) Write. A majority of the pieces inthere are no plans to replace the curreahd responses to Reengineering.
each issue are requested by the Editorialinted version. We encourage submissions concerning
Committee for that issue; the rest are As requested in the lasFaculty Reengineering or any topic of interest to
volunteered. We need more volunteeringNewsletter(Editorial, VVol. VIII No. 4) the MIT faculty and community. We can
(Particularly from junior faculty!) we have received some commentse reached by e-mail: fnl@mit.edu; FAX:

2) Jointh&aculty NewsletteEditorial regarding a Web presence [dasters, 253-0458;telephone: 253-7303; or mail:
Board. This is a voluntary nobody-isPage 23]. We are still hoping for furthe8-160.
turned-down operation. The mordnput from the faculty regarding the Editorial Committee

I t's a new academic year and thechools represented on the Editorigiroposed home page and the electronic

Facts About Our Freshmen

Undergraduate Academic Affairs

e 1071 individuals e 27% Asian-Americans other small independent living groups

* 80% U.S. Citizens e 17% Underrepresented Minorities on and off campus

* 12% Permanent Residents e 21% from high schools with graduating 33% (38% of the men, 23% of the

* 8% International Citizens classes under 100 women) in single-sex residences

* 29% from homes where English isn't 66% (50% of the men, 90% of the 67% (62% of the men, 77% of the
the first language women) in residence halls on campus women) in mixed-sex residences

* 58% men e 34% (50% of the men, 20% of the Housingintegratesfreshmen/upperclass

* 42% women women) in fraternities, sororities, or students (freshmen not segregated)
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From The Faculty Chair

The Year Ahead...

Lawrence S. Bacow

up much faster than usual thisnyone responsible for managing ®hile it will not be easy to replace

year. | am not sure if thebudget. Much of the time we used ttheir wisdom and experience, their
summer seemed short because it wapend nurturing new initiatives hasetirement represents a historic
so cool, or because | found myseljiven way to protecting existingopportunity for the Institute. Over the
dealing with so many administrativeactivities. Reengineering is startingiext several years, we have a chance
responsibilities during time usuallyto directly affect the life of the faculty,to create critical mass in new areas of
reserved for scholarship. When |
mentioned my “short” summer to
colleagues around the Institute, marl,

voiced similar sentiments. For 4| Last spring, 79 of our colleagues opted for the
variety of reasons, the rhythm ofl retirement incentive program. Collectively, they
academic life seems to be changing. represent 2,817 years of service to the Institute. While
The pace of the summer haf . . . .

. it will not be easy to replace their wisdom and

quickened, the pressures of the ye . . . . .
have increased, and in the words nf experience, their retirement represents a historic

Sloan’s Tom Kochan, the autonomy| opportunity for the Institute. Over the next several
and flexibility that are one of the]| years, we have achance to create critical mass in new
greatattractions ofacademic life oftefl areas of inquiry and scholarship.
seem to be in short supply.
Many explanations account fork
these changes. Most are not unique to
MIT. Research funds are scarce, s@s the work of those who support us isquiry and scholarship. Because of
more time is spent writing proposalsestructured. Familiar routines are beinthe scale of the retirements (over ten
and trying to stretch existingchanged, and familiar faces are departingercent of the tenured faculty) we are
resources. Many of us are working in Last week, the Faculty Policyunlikely to have a comparable oppor-
two-career families. Juggling kidsCommittee (FPC) met for the firsttunity for years. Now is the time to
household, and professional resportime this year. We agreed that facultgsk, “Which areas of intellectual
sibilities is no longer just a women’squality of life should be high on ourendeavor merit additional invest-
issue. Athough technology has madagenda in the year ahead. In a fements in new faculty?” No doubt,
us more efficient, it is also erodingwveeks, we will review the surveythese decisions will spark vigorous
the boundaries between work andone last year on faculty attitudeslebate both within and across
leisure. Work is never farther awayowards their work. | look forward todepartments. However, we will make
than the ubiquitous laptop. With esharing our discussions with you in @0 more important decision as a
mail and voice mail, we rarely escap@iture column. faculty in the foreseeable future.
the crisis of the moment. More of us A number of items are likely to These appointments will shape our
are teaching during IAP and theommand the attention of the facultyuture intellectual agenda, and define
summer as academic programthis year. the ranks of our future leadership. We
expand and the year is compressedLlLast spring, 79 of our colleaguesnust make these decisions wisely and
Budgetary exigencies have producedpted for the retirement incentivestrategically.
belt tightening, and reduced therogram. Collectively, they represent (Continued on next page)

The fall term seemed to sneaklexibility previously enjoyed by 2,817 years of service to the Institute.
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The Year Ahead ...
Bacow, from preceding page

One particular appointment meritdor selecting anew Corporation Chairfollows the pattern of other
special attention. At the Corporatioras well as the need to consider neprofessional masters programs
meeting preceding graduation, Pauhodels for the position. Theapproved by the faculty in the past
Gray announced he would be steppingpnversation was very productivefew years. The FPC endorsed the
down as chairman of the Corporatioffhe faculty described the qualitieproposal enthusiastically last spring,
effective June 30, 1997. Paul will behey believed desirable in a nevand it will be presented to the faculty
returning to the ranks of the faculty infCorporation Chair—most specificallyat the October meeting.

Course Six. We welcome him backa thorough understanding of MIT, an The Committee on the Writing
While the choice of a new Corporatiorappreciation of scholarly values, an®Requirement, under the leadership of
Chair falls within the exclusive experience in resource developmenkKip Hodges, Alan Lightman, and Les
province of the Corporation, we as &Ve also discussed the importance é¢ferelman, has been working for more
faculty are not without interest in this

decision.

Un.“ke most other universities, oufl  Qpe particular appointment merits special attention.
Chairman of the Board of Trustee$

has always been an academic. In fagl, At the Corporation meeting preceding graduatlon,
with the exception of Jerry Weisner Paul Gray announced he would be stepping down as
the immediate past President of the chairman of the Corporation effective June 30,1997.
Institute has always assumed thee Paul will be returning to the ranks of the faculty in
Chairmanship of the Corporation)l Course Six. We welcome him back.
This tradition of elevating the
President to Corporation Chair hal
provided stability and continuity.
Moreover, it has also contributed tahe position to the faculty. Most of ughan two years on reformulating the
an unusual degree of cooperation areft the meeting persuaded that, giveimstitute writing requirement.
understanding between the facultyhe right person, a number of model&ccording to the Committee, the
and the Corporation. Unlike manyof a Corporation Chair could be madeurrent requirement is seen by
other universities, we have avoidetb work. students as more of a hurdle to be
major struggles between the faculty Two other items are certainto comeleared rather than an educational
and the Trustees. However, becaudefore the full faculty this year. experience that promotes good
President Vest is not yet ready to The Department of Earth,writing. Building on a series of pilot
assume the Chairmanship, it is likelAtmospheric and Planetary Sciencgsrograms in the School of
that we will have a different kind ofis proposing a new one-year Mastdengineering, the Committee is
Corporation Chair come June 30, onef Sciences Degree in Geosystemdeveloping a new requirement that
that may be elected from the ranks avhat makes this proposal unique ipromotes written and oral com-
the membership, and who might serviat it is the first professional mastersunication skills through a series of
on a part-time basis. degree to be offered within the Schoaommunications-intensive subjects.
This summer, the Faculty Policyof Science. The degree is intended tdany of these subjects would be
Committee met with Dr. Geraldbe afirst professional degree for thosaught within a student’s major. The
Austin, chairman of the searclseeking careers in the geoscienageformulated requirement should
committee seeking a successor iodustry. Other than originating inreach the faculty for a vote next
Paul. We discussed both the procedise School of Science, the degrespringl]
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SAP Takes Flight

Hynes and Murray, from Page 1

Selecting SAP Central financial and purchasingoegin with a description of the end-state

The software package chosen to meeffices began using SAP on Septembéwhere we are going), then say a few
MIT’s reporting needs was SAP R/33 following job-specific training classeswords about what we are leaving behind,
developed by the German-baseHteld during July and August.and finally talk about the progress to
company SAP AG. (SAP is an acronynbepartments, labs, and centers will stadate — where we are at takeoff and how
for“Systems, Applications, and Product$o use the SAP software school-by-scho@le expect our financial work to be
in Data Processing.”) SAP is used bpeginning in November, with all schooldifferent now that we are airborne.
major corporations in more than 5®n-line by June 1997. In the future we Management SystemsCommon
countries, including half of the “Fortunewill be providing successive releases ostandards and real-time information
500" companies in the United Stateghe product with enhanced functionality A key feature of SAP is that it will
MIT will be the firstinstitution of higher and reporting features specificallybring real-time financial information to
learning in the United States to instaltonfigured for MIT by the MR/FO MIT through a common graphical user
SAP. Duke University, and the Dukeproject. We will also take advantage ointerface that provides a similar look and
University Medical School, recentlyany future releases from SAP AG. feelonthe principal computer platforms
decided to use SAP as their primary In some respects, the most important use at the Institute (Mac, Windows,
information system. feature of the initial implementation ofand UNIX). Since our new online system
is an integrated package, it eliminates a
great deal of needless data re-entry. The
use of a set of common management

q q g . . tools across the Institute will, in time,
Akey feature of SAPisthat it will bring real-time result in a pool of SAP-knowledgeable

financial information to MIT through a common MIT staff with the flexibility to fill
graphical user interface that provides a similar departmental openings as they occur.
look and feel on the principal computer platforms Over the years, MIT departments,
inuse atthe Institute (Mac, Windows, and UNIX). laboratories, and centers have developed
Since our new on-line system is an integrated a Babel-like array of local systems to

complement those of the central
administration. Only by using these so-
called “shadow systems,” either on their
own or together with central systems,
were some departments able to manage
While SAP R/3 initially met most of SAP is that it provides the base fotheir research, instruction, and com-
MIT’s business requirements, the fundsubsequent releases. In other wordsyunity service activities. This solution
management module did not support allaving achieved takeoff, we can proceeoften resulted in significant re-entry and
of MIT’s reporting requirements. Thesewith the process of continuouseconciliation of data between central
reporting requirements are shared hiynprovement, which will be the on-andshadow systems, and made itdifficult
many large American universities andjoing mission of the Managemento replace and train the staff who used
nonprofit organizations — a market SARReporting and Financial Operationshese unique systems. In addition, these
AG is trying to penetrate. Under theifTeam. But that's all about where we arsystems did not allow for the sharing of
contract, MIT agreed to form a partnershipventually going — our destination — andata electronically across departmental
with SAP. Part of that relationship will bethat comes later. Right now we are stilboundaries. The integrated and much
to jointly develop enhancements for thén flight. more versatile structure of SAP will
Funds Managementmodule. Some ofthesdn selecting a sample of financialallow all users to obtain and share
enhancements are included in the initiahanagement activities to highlight innformation through a single and
implementation of SAP at MIT. Othersthis article, we've tried to choose thoseommonly used SAP system.
will result from the ongoing partnershipwhich would be of greatest interest to The initial SAP implementation can be
as well as from SAP’s successful launcMIT faculty. We will address each ofseen as having three major components.
into this new market. these activities inthe same fashion. We'll (Continued on next page)

package, it eliminates a great deal of needless
datare-entry.

-6 -



MIT Faculty Newsletter September 1996

SAP Takes Flight

Hynes and Murray, from preceding page

These components are configuratioritaining program using the staff and Beginning withinitialimplementation,

deployment, and training. A veryfacilities of the new MIT Professional SAP will provide a flexible approach to
significant portion of the preparationLearning Center, the extensive expedepartmental reporting by virtue of its
that has gone before thisimplementatiolence of Documentation Associates, theeing an integrated system. The
phase has had to do with configuration,

i.e., the process whereby the SAP systg
is customized to MIT’s specific
requirements_ At first, that work was Beginning with initial implementation, SAP will
done exclusively by the MR/FO staffj| provide a flexible approach to departmental
More recently, through a number o} reporting by virtue of its being an integrated
Institute-wide Implementation Teams, 4| gystem. The foundation of SAP is a relational

fairly broad segment of the MIT database that brings together data previously
community has been involved. As o

initial implementation, four MIT work stored in separate MIT systems.
processes had been configured in th
SAP environment. They are: financial
management, research managememngsources of the World Wide Webfoundation of SAP is arelational database
plan and distribute labor costs, and thend a variety of other computer-basethat brings together data previously
buy/pay process. The basic configuratiotraining and video training tools. Thestored in separate MIT systems. The
of a fifth work process, planning andraining program being used for initialSAP design allows an appropriately
budgeting, is now underway. Thdmplementation will continue to beauthorized user to access all available
configuration of all Institute work available in the future to apply to newdata fields and to create customized
processes will continue to be enhanceahd enhanced functionality, new hiregeports in awide variety of ways, utilizing
and streamlined as we go forward. and refresher courses. both text and graphics. The user can
Having MIT work processes Reporting: Customization view areport on a computer screen, print
configured in SAP is of little value if One of our reporting goals is toitlocally, oruse the report datain another
users can not access them. The Institubeiild links between SAP and otheilfocal application.
has a very diverse set of workstation®lIT information resources, like the Account Structures:
running a variety of operating systemsdata warehouse. Another longer-term Unlimited Hierarchies
One of the reasons that SAP is seen ag@al is to introduce additional SAP SAP provides unlimited numbers of
good solution for MIT is that there arecomponents. Eventually, we wouldaccounts, or cost objects (as they are
versions of it available for Intel-basedexpect to see the use of 3D graphickhown in SAP). This will allow
computers, Macs, and some UNIXas well as voice and video annoerganizational units to design the kinds
workstations. MIT is also very diversetation, to enhance our reportingffinancial architectures and cost object
in the quality of its computing power.capabilities. hierarchies that will best serve their
Some sites have state-of-the-art Historically, financial information individual requirements. SAP also
equipment and others rely on equipmemtonsumers at MIT have had to choosgrovides unlimited levels of “parent”
that is several years old. SAP and othéetween relatively limited numbers ofand “child” account relationships,
new business applications require upstandard reports that were providethcluding grandchildren and great-
to-date computing power includingcentrally, or had to re-enter centraggrandchildrenlevelhierarchies. This will
Ethernet connections to MITnet. Onalata in a departmental system in ordgrermit a program director to establish
aspect of the initial implementation is tdo generate the reports that would meetultiple tasks or activities for each of
ensure that up-to-date environments exigieir exact requirements. They ofteseveral investigators in multi-
across the Institute, so that the SAP uskad to “cut and paste” to make centralljnvestigator programs, like program-
interface can be effectively deployedurnished information meaningful, orproject grants or consortia-funded
wherever it is needed. had to devote significant resources tprograms. SAP also provides the ability
For the initial SAP implementation,support and maintain a departmentdd group tasks of departments, labs, and
MIT has developed a comprehensiveeporting capability. (Continued on next page)
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SAP Takes Flight

Hynes and Murray, from preceding page

centers into alternative hierarchies ihabor Distribution System (LDS) to viewability to maintain appointments and
order to generate activity views omames, salary, employee benefitgistributions for which commitments
program views of these tasks. overhead, lab allocations, and the percefwith benefits, overhead, and allocations)
In the past, a shortage of accourdf effort on a project.) will be calculated and posted to SAP in
numbers and restrictions in account Previously, MIT’s central systemsrealtime. It can be used to create “what-
number ranges have artificiallywere unable to automatically reservé@” scenarios for current cost objects
constrained the financial architecturefunds from the budgets against whiclvithout changing actual or committed
that departments, labs, and centers hakequisitions and purchase orders wemistributions. The LDS also allows
employed to manage their activities. Thibeing processed. Uncommitted balancesanagers to create proposal personnel
resulted in the creation of a number ofvere not reduced until month end tdbudgets to be exported to local
work-around solutions, including someeflect both the direct and the indirecépreadsheet applications - and
that distorted Institute-level reporting —costs represented by purchase orderseventually to the OSP Electronic
like using object codes in ways that are At initial implementation, uncom- Proposal System.
completely unrelated to the object codmitted account balances in SAP will be Moving Forward
name and intended purpose. instantly reduced to reflect thdirect  As indicated above, with the initial
Some of the benefits of these newosts associated with a requisitionimplementation of SAP we have
account structures will not be realizedUncommitted account balances will beachieved the baseline configuration of
until all of MIT has been converted toreduced overnight to reflect tivedirect most of the MIT work processes. This is
SAP, which is estimated to be finishedostsapplicable to the requisitions issueglist a beginning — a point of departure.
by July 1, 1997. Until then, mappingduring the preceding day. Eventually, iThe goal now is to continue to improve
SAP to the existing system will enforcas anticipated that the full effect of aSAP asatoolfor Management Reporting
some of the existing system’s limitationstequisition will be instantly applied. and Financial Operations, so that it will
Once the existing accounting systemsPlan and Distribute Labor Costs:  address both the needs of the Institute
have beenturned off and the requirement Commitments, What-Ifs, and and of the faculty for some time to come.
to map to those systems is eliminated, Proposal Personnel Budgets In pursuit of this goal we are soliciting
we will be able to more fully exploitthe SAP and MIT will be working together faculty comments and recommendations
rich functionality of SAP. to assess whether the SAP Humamith respect to their desired
Purchasing and Accounting: Resource Module may be developed tonprovements. Whether or not you ever
Integration of Commitments include the ability to record current angexpect to use it directly, SAP will
One of the most beneficial features dfuture salary commitments by cossignificantly effect how your MIT
our new system is that eventuallyobject. The goal is to integrate thdusiness is done from now on.
uncommitted account balances will bénstitute’s payroll, benefits, and If you have any comments or
instantly reduced to reflect both the diregbersonnel functions to permit users teuggestions, please contact John Hynes
and the indirect costs associated withmanage all the tasks associated withf the MR/FO Project by phone at 258-
requisition that has been issued in SARabor planning and management. 6220, or by email at <hynes@mit.edu>.
In other words, one of the most obvious The Institute has never had a consisteWie will work with you to define your
advantages of SAP is that it fullymechanism to record current and futureequirements and then determine if we
integrates the purchasing and financiaalary commitments. The need for thisan satisfy those requirements in SAP.
reporting processes. capability is one of the forces that hat afuture issue of ti@culty Newsletter
(Two features that complement thérought about the development ofve will report back to you on both what
integration found in SAP are the abilitieshadow systems. you proposed and on how we responded.
to search and drill-down. A user can For the current implementation, MIT We look forward to your participation
search for and instantly determine theas developed an interim Laboin this exciting effort. So fasten your
creator and/or the status of requisitiongistribution System. ltappears asameraeatbelt (there’s likely to be some
purchase orders, and journal vouchers aBoice in SAP, and provides an integratedrbulence) and join us in this journey —
they move through MIT approvaltool that enables managers to plamt the end of which we will all be
channels. With appropriate authorbudget, track, and report labor costs afdanaging Information for Tomorrow at
ization, a user can also drill-down to theffort distribution. LDS includes theMIT.O
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Reengineering the Customer
Lanza, from Page 1

Vol. VIII No. 1) the costs of somein favor of a new approach in whichmore apparent and significantly impact
improvement (e.g., centralizing mailresearchers inthe central lab now have the decision-making process.
services) may be hidden in the decreasedake their case for funding to the A further goal should be to preserve
productivity of the end usersoperating divisions and not just to uppethose facilities which are unique to MIT
(“customers”) who now have additionalevel management. The idea is to ensuend cannot be easily outsourced or whose
work to perform but whose cost is nothatresearch priorities are directed towanghlue may be more than the bottom line
directly counted in the cost of the newthe needs of the end users. If a researcloast. For example, how do we determine
system. Also ignored is the fact thatan’t get funding from operatingthe value of a machine shop filled with
often the customer may very well balivisions, presumably the “customer’machinists with 30 or more years of
willing to pay a price for speed andfor research, then the research is neiperience, who are able to suggest
convenience not offered by theelevant to them and shouldn’t bemprovements and changes to designs
centralized “partners” model; in thisfunded. (A discussion of trade-offrather than simply following the
case the price being a reflection of howetween short-term and long-terndrawings? There is a vast difference
much the customer values his or hegoalsis, of course, the crux of criticisnbetween 30 years’ experience and 1year’s
time. Such convenience establishmentd this method, but then again, thosexperience 30 times — none of which
as Store 24and 7-Eleventhrive on the issues have also been raised in thehows upinthe directcostbutis certainly
basis of these two factors. As a furthezontext of Reengineering.) apparent to the customer. If the hoped-
example, for many of my students the So, how would this work in practicefor results of Reengineering are as
preferred partner for hardwarelome and how would customers influenceclaimed (improved efficiency and not
Depot which offers a combination ofdecisions? One model to start with woulgust cost cutting), then clearly services
long hours, good prices, instant deliveryhe in the allocation of overhead costsnside the Institute should be able to
small quantity purchases, and the abilityithout getting to the micro level, compete successfully with those outside,
to actually see the material before pickingerhaps researchers could see whi@mnd must have the correct mixture of
it up — virtues, incidentally, which wereservices they use most and allocate mopeice, function, and convenience. If the
also present in the old Lab Suppliesr less of their overhead money to thahside services can not compete in all
system. area. Perhaps they would choose tihese areas, then they should be required
A recent experience in my lab makesupport Lab Supplies and technicalo make a case for their share of the
the point even closer to home: An o-rindacilities such as machine shops, rath@verhead money, by appealing to their
inavacuum system needed to be replacaétian, say, Human Resources (neaustomers in competition with other
Since itwas after 3 pm on Friday, orderin@ersonnel). Perhaps they would trade tivendors, or they, too, should be outsourced.
through our “partner” VWR Scientific Personnel Office’straining programs (see It's not quite a survival of the fittest
would have resulted in Tuesday deliveryRage 15) for some of the journals that theorld in the Reengineered MIT, but there
since the order could not have beelibraries had to cut. Should | be able talearly needs to be some level of
entered until Monday morning. In themail letters directly or should | use thecompetition and response to the customer
old “inefficient” Lab Supplies, my central facility?; should | use an in-housé order to prevent malaise and lack of
student would have brought the old onmachine shop or an outside one?; shouildnovation. Where is the motivation to
in, compared it to the stock o-rings, anthside personnel services compete witbthange and improve without potential
been back in operation within an hour.outside recruiters?; etc. The point is ndbss of customer support? Decentral-
Since the customer is supposed to lvehether one service is better or worsization worked for the former customers
the central figure in Total Qualitythan another, but simply to makeofthe once-monopoly AT&T. Given the
Management (TQM) models in moderrReengineering into what we want it tesignificant amount of nationwide
corporations (upon which MIT be, namely a way to allocate resourcagconsideration about the basic value of
Reengineering is based), | propose thatcording to the desires and needs of ti€@M and reengineering, perhaps it is
customers become part of Reengineeriraystomer and to ensure that no operatidgime to slow down some of the rush
decisions and that their market choiceis isolated from customer feedback. If @ward centralization, and consider the
drive Reengineering directions. Amodethorough analysis was undertakemeeds of the customers (faculty?
for this may already exist in corporatencluding both cost and conveniencestudents?staff?) a bit more. Then,
America: the disappearance of the Centraked, some of the hidden costs for servicegrhaps, we will decide to outsource the
Research Lab with centralized fundingvhich are taken for granted might becomeutsourcers.
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Annals of Reengineering

Making Student Services Better

Martin F. Schlecht

(students, staff, and faculty) firstsimilar. We first learned to interact asand skills of the people who well
gathered to “reengineer” the waya team — listening, setting prioritiesunderstand both the problems and the
MIT delivers student services. Sincend working together toward commonirtues of our current services. We also
then, we and the many people whgoals. Then we engaged the MITrewontheexpertiseofoutside consultants.
have joined us have made realommunity (students, staff, and faculty One overall FAST goal is to make it
progress, and more is on the way- an estimated 1500 people in all) tpossible for students and staff to
What follows is a brief description oflearn what was being done well antransact routine business (such as
what we’ve done and where we arehat needed to be changed. The issuglsanging an address) and to answer
going. ranged from the specific processes, t@utine questions (for example, has the
When we started, we were unsurthe technical tools that supportthem, tBursar’s Office received a payment?)
what reengineering was and had some
doubt about its appropriateness fg
MIT, but we knew that significant
improvements in student services We1

I t's been nearly ayear since 18 of us For both teams, the procedure wasere was to draw on the knowledge

Another goalistoestablish aconvenientlylocated
possible and necessary. With th Student SerYice Center where many nefads can
support of our sponsors, the late Jam be handled in one place, even if they involve
Culliton (vice-president for admini-]| multiple transactions, such as paying a bill and
stration) and Dean Rosalind Williams|| picking up registration material. This, together
and with the guidance of those why| with the new online services, will mean that
had done this kind of work before, w§|  students will no longer have to take long walks to
beganaprocessoflearningandchand|  gqministrative offices during classroom hours

Seeing the benefits so far, we affi 4. .o501ve relatively routine problems.
convinced that we have found a way

better serve our students and suppdre
the faculty.
Studentservicesreengineering begdhe way we organize, manage, andnline. This way information will be
with two closely collaborating teamstrain, and to the values that guide useadily accessible to those who need it,
One focused on the processes th#le heard many good ideasanditwillbe necessarytoenterthe data
support students’ financial transaction€onsolidating all that we learned, wenly once, at the source.
(for example, awarding financial aidmade recommendations for how to Another goal is to establish a
and paying students for on-campuproceed. Finally, we went back to theonveniently located Student Service
employment) and academic transsommunity and asked them to help uSenter where many needs can be
actions (such as registering for classesfine our ideas. handled in one place, even if they
and tracking degree progress). Its goalThe next step was to implement theavolve multiple transactions, such as
was to design ways to improve andew design. To form the FASTpayingabilland pickingupregistration
more effectively deliver these serviceqfinancial and academic servicesnaterial. This, together with the new
The other team’s purpose was to lookkansition) team, we recruited morenline services, willmean that students
at the rest of student services (such atudents and staff to work with us panvill no longer have to take long walks
career services, housing, and suppditne, many of the latter from the officeso administrative offices during
for co-curricular activities) and toof Financial Aid, the Bursar, and theclassroom hours to resolve relatively
assess opportunities for future redesigRegistrar, as well as other staff imoutineproblems.
efforts. academic administration. The purpose (Continued on next page)
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Making Student
Services Better
Schlecht, from preceding page

Athird goal is to organize those who Now, as of September, the entirgervices to our students (and
deliver student services around thprocess is almost totally automatecalumni/ae). How we help students
processes they perform. This will hel@’he academic administrator enterplan their ongoing education and
us focus onthe desired result: a satisfienhline directly the data that used to beareers, how we provide infor-
(and maybe even happy) student, @ut down on paper forms. Themation about opportunities, how
better work environment for thoseappointment is effective within a daywe help link students, staff, faculty,
delivering the services, and all at lesand the Bursar’s Office and the Payrothnd potential employers are some
cost. Office have all the informationof the issues its members will

Consider one specific example of mecessary to perform the propeaddress.
change that one of our FAST teamsansaction. If a question does arise, allIn the near future we also intend to
recently implemented. Staff inthe information needed to address iti®ok at how we provide orientation
academic departments, laboratoriesnline. Now we will focus on making (not rush) and personal support to our
and centers used to process gradudhes system tie in more smoothly withstudents.
student awards and appointmentfie various academic administrators’ Just afew final points. First, much of
by filling out forms and sendingdata bases so that redundant data entrirat we have called student servicesis
copies to various offices (some otan be avoided. provided by staff within the academic
which no longer needed them and While the FAST team is goingdepartments, laboratories, and
so threw them out). Theforward, several other teams areenters. We are working closely with
information itself was entered intoworking on other areas of studenthese people to support their efforts
the computer system by theservices. This summer, ateam createshd make their interactions with the
Graduate Education Office, amnew modelforsupporting studentsinentral services simpler. Second,
operation that created a funnel thaheir co-curricular activities (such asnuch more information on student
couldn’t help but slow the processtudent groups, athletic events, anservices reengineering is available
down. If there was a problem — fomusic and theater performances)n either written documents or on the
example, a student didn’t receive aBtudents made up half of this teamVeb. Our Web site is 4ttp://
expected stipend from the Payrolvith Anthony Ives, a graduate studenweb.mit.edu/reeng/www/studentserve/
Office — an academic administratom the Department of Urban Studie¥ou can e-mail questions,
would have to make several phonand Planning, serving as captairsuggestions, or feedback to
calls (to the Bursar's Office, theMemberslooked athow groups registestudentserve@mit.edu.

Payroll Office, the GEO) to see wheravith MIT, how they schedule space, And last, | would like to say that I'm
things went wrong. how they plan events, how they receiveery pleased and proud to be working

Meanwhile, the Student Financiafunds and other resources from MITwith so many people who are devoted
Aid Office was busy arranging cashand how their accounts are manageth making MIT the bestit can be. They
advances to the student, and ththe team is now working with thehave embraced change, always a
Bursar’'s Office was manuallycommunity to refine its recom-threateningthingtodo,and have found
sheltering the student’s account froomendations. a way to make it happen. They have
finance charges in anticipation of the Anotherteam is working to unify thealso worked very hard to create a new
completed award. Furthermore, whilevay we operate student housing so thafay to deliver services while keeping
the GEO was entering informationissues regarding the residential liféghe old system operating until the
online, the academic administratorexperience and the management amtiangeover is made. | hope you will
were also maintaining their own datanaintenance of facilities are bettejoin me in thanking them, and one of

bases to be sure they had timelgoordinated. the best ways to do that is to learn what
accurate, and easily accessibleThis month a third team will beginthey are doing, and to ask them how
records. working on the delivery of careeryou can helgl
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Coming Soon To An Institute Near You!

Crosstalk — A Forum for Technology,

Teaching, and Learning
M. S. Vijay Kumar

onthe Internet? Is a picture reallyincreased proximity is illustrated byunanticipated/unfamiliar realms and
worth a thousand words? Whatccess to discussion lists and databasemsequences; new logistics;
do you do after you build it and theyformerly available only to professionals, ¢ representation, reinterpretation and
come? simulations of reality that are agre)construction of knowledge;
Questions such as these have been thempelling as reality, “visiting” (discriminating representation from
concern of those promoting andoreign countries as well as othereality, understanding and resolving
practicing the use of informationopportunities created by the Web andonflicting world views);
technology (IT) for different educationalvideo-conferencing. eethical, legal, and social issues related
ends. While some of these questions2. Transparency — animations, toteachingand learninginthe electronic
may have been answered or even becom®deling, and simulations enable a glassealm; and
irrelevant at MIT, a range of issuedox approach to understanding complex e issues of professional advancement
around the technology-pedagogyhysical phenomena; the ability to playand reward with electronic instruction.
connection are of increasing interest texperimental games makes a rethinking In the four months or so that | have
faculty, given the ever expanding scopef traditional methods of hypothesisheen at MIT, | have been familiarizing
of applications that they are undertakingesting possible; collaboration with peeranyself with the people and projects of
Animations for understandinginteractions with experts and the abilityacademic computing in IS (Information
conceptsin electromagnetism; a WWWto access current (almost real-time) datervices) and the academic departments.
based interactive geology tutorand primary resource materialdvuch of this was done as part of the
hypermedia environments for foreigrforeground the problem-solving procesannual visits with all department heads
language learning; collaborative desigim research and industry. or their representatives to identify needs
inthe studio of the future for architecture Embedded in these value-addingnd concerns. Conversations with faculty
—thelandscape of educational technologypportunities are also several interesting the course of these visits suggest that
applications at MIT is rich with numeroussometimes challenging and often valuahere is interest in opportunities to share
initiatives that are varied in terms ofladen issues encountered by facultypformation on the array of strategies,
their scope, specific technologyusing technology to teach (as well asesources, and solutions being employed
employed, the nature of the applicatiostudents using information technologycross departments, as well as on some
as well as the pedagogical approachésr learning). These issues revolvef the challenges and issues associated
and techniques adopted. They all haweround: with the use of information technology
the potential to transform the content, ¢ bringing real-life experiencesin the educational process at MIT. In
curricula, and even the clientele for afproblems and professional tools) intehort, there is an interest in developing a
MIT education. the instructional process; community of practicd"...a group of
[See http://web.mit.edu/acs/www/ < development of critical thinking people who are informally bound to one
acaduses2.htmfor some educational skills, problem-solving in content areasnother by exposure to a common class
uses of IT at MIT.] and the fostering of interdisciplinaryof problems...you can define them in
These projects hint at and highlighknowledge (i.e., going beyond preierms of the learning that they do over
several positive transformations that cacompiled software simulations andime...it forms around a value adding
be enabled through IT use in educationljisplaying second-hand compositionssomething we’re all doing...”"The
including the following two broad <« assessment of the transformationsvisible Key to Success Thomas
attributes: enabled by technology; Stuart,Fortung Aug. 5, 1995, pp. 173-
1. Proximity — between the learner e increased interaction/collaboratiorii75] around technology, teaching, and
and materials, learner and instructohetween students, as well as betwedgarning.
students and their peers, education astudents and faculty; (Continued on next page)

A re there signs of intelligent lifethe workplace, novices and experts. ¢ new learning, new territories, i.e.,
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Crosstalk — A Forum for
Technology,
Teaching, and Learning
Kumar, from preceding page

What are we doing about IT? from the Physics Department points téor planning services and resources. (For

Academic Computing, in collaborationinnovations in physics education to urgexample, it might be useful to compile
with Undergraduate Education andjreaterengagementinprocessestoassesgctories of software along with their
Student Affairs, is in the initial stages ofind understand the educational potentiastope of application in various
planning a forum on “Technology,of emerging technology.) disciplines as well as listings and
Teaching, and Learning”that could serve « What is the quality of cyberspace adescriptions of the technologies being
an important role in the constructivea learning environment? (The messagesed.)
furthering of the Institute’s educationain the wry joke about the WWW which 2. Presentations and disussions
technology agenda. The forum, whictis making the rounds at MIT iswill beled by representatives from other
would meet periodically, would providesignificant: “The Web is a Write-Only institutions on topics and issues central
opportunities for: (1) examining andmedium...because there is no time t the use of technology for teaching and
articulating the role of information Read all the stuff on it.”) research, such as,
technology in teaching; (2) identifying < How does technology influence the eDistributed Learning and Continuous
aggregated technology needs ansbcial relationships ofteaching, learningzducation;

exploring the synergy of solutions. ltresearch? » Assessment and Evaluation of
would facilitate the growth of this The forum will complement efforts technology’s impact on instruction and
community of practice. that are already underway (such as thossarning.

Some questions that this proposedf the Council on Educational Earlier this year, at the “Seminars on
forum would help sharpen and addresbechnology) to envision how we mightAcademic Computing” in Snowmass,
include: construct new information environ-Colorado, Peter Lyman, librarian at UC

* What is different in the approachesnents that will include qualities toBerkeley made the following observation
(technology and pedagogy) adopted iaugment our instructional andn his keynote presentationTlie
different courses? What is common? scholarly practices. Unbecoming of Education As We

* Are there ideas that have potential The forum will feature a mix of Know It]:
applicability elsewhere, other than thetrategies: ...in 20 years | have to say...academic
originally intended domain? 1.Case Presentationsvhich describe computing has always been in crisis and

» Are there common problems andhe details of the development and use tiat makes it interesting. It is essential
needs with implications for IS effortsinformation technology components irthat it remain in crisis because it is one

and priorities? courses, will help faculty shareof the places where we can see the
« Are there opportunities for resourcexperiences and perspectives on the useolution of higher education....
sharing and leveraging? of technology in the curriculum. (Seéttp://www.orst.edu/groups/sac/

e How can technology-basedPresentations will also emphasize thmmdex.html for additional items of
instruction be improved and re-ransformationsincontent, methods aniditerest.)
structured for improving studentculture of the classroom. They will Perhaps the forum on Technology,
learning needs? address the impact on student learningeaching, and Learning could be one
* How can technology be used to brin@Presentations could include departway to fuel this crisis.
the excitement of research to thenental as well as project site visits We would like to hear about your
instructional environment? (field trips). interest in this activity as well as ideas
* What are the infrastructure enablers The cases will serve as an importarthat will help with its implementation.
for deriving more pedagogical gain fronresource for faculty in their efforts toPlease contact Naomi Schmidt, manager,
educational technology? integrate technology use intheir courseRlanning and Support in Academic
* How do you measure quality in lightThey will provide important inputs to ISComputing @Gschmidt@mit.edy
of the changes induced by technology i(Academic Computing) on attributes weRosalind Williams, dean for Under-
the educational process? (Elsewhere might wish to include in the ways wegraduate Education (rhwill@mit.edu),
this issue [Page 18] Prof. John Belchatesign and build information as well a®r me(vkumar@mit.edul]
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Athena Training Opportunities
For Your Students

Jeanne A. Cavanaugh

he Athena ComputingIntro to Athena, Working on Athena,Advanced Word Processing: EZ (EZ)
I Environment has become arBasic Word Processing and Electroni®re-requisites: Basic WP
integral partofthe MIT educationalMail, and Advanced Word Processingntroduction to EZ, a combination
experience. As dregistration Day this with EZ. These courses are offered befotext editor and formatter, with text-
year, over 80% of the freshman class araflasses start, so new MIT students caditing commands that are similar
over 90% of the incoming graduatdecome familiar with the system beforéo Emacs. As a formatter, it is menu-
students had Athena accounts. they receive their first problem sets andriven and easy to learn, in the
Electronic mail, the Zephyr interactivepaper assignments. popular style of the “What You See
message system, NEOS (the NetworkedDuring the coming year, IS is offeringls (pretty much) What You Get”
Educational Online System) fornewand revised minicoursesforalllevelpackages.
electronic submission, exchangeof users. Minicourses are held the firshdvanced Word Processing: LATEX
annotation, grading and return okix weeks of each semester, the wedkatex)
assignments and course handouts, aafter Thanksgiving and Spring BreakPre-requisites: Basic WP
OLTA (On-Line Teaching Assistant),and during IAP. The courses are offeredn introduction to Latex, a widely-
are proven ways faculty members haviglonday through Thursday at noon, 7prmysed text formatter, used for converting
successfully used Athena to work morand 8pm in Room 3-343. Noregistratiom text file into an attractive,
closely with their students. Many classeis necessary, and they are free. There gyfessional-looking document. Itis a
also make use of MIT-developed otwo new courses this fall, one orpowerful and flexible program, with
third-party educational software as paftrameMaker and one on HTML. the capability to typeset many foreign
of their curriculum. We would like to encourage youcharacters and very complex
Five Electronic Classrooms, withto remind your students to takemathematical text.
Athenaworkstations ateach deskand advantage of this excellentCustomization on Athena (Dotfiles)
instructor machine attached to apportunity to learn more about thdPre-requisites: Serious Emacs, some
projection system, can be reserved faomputer system that will be part ofAthena experience

lectures and labs. (Six Instituteheir MIT experience. Intended for the intermediate-level
classrooms are also equipped with anBelow is alisting and brief descriptionAthena user, this course will discuss the
Athena workstation and projector; thesef the courses offered. Athena login sequence and the user-
rooms are reserved through the configuration files (dotfiles) that affect
Registrar’'s office like any otherlIntroduction to Athena (Intro) it, as well as changes the user can make
classroom.) New software is addedre-requisites: None to those and other files to customize

regularly to Athena software suites. IfAn introduction to Athena and Athenaheir working environment.

you wish to learn more about how Athenavorkstations. Topics include: what yountroduction to FrameMaker (Frame)
can be used in courses, please contaen do on Athena, getting an accounBre-requisites: Intro, Basic, WP,
the Academic Computing Servicedogging in, windows, sendimgessages, Working

Faculty Liaison Office, E40-357/359/finding help and documentation. FrameMaker is a powerful word-
360, x3-0115, <f_|@mit.edu>. Basic Word Processing (Basic WP) processing and document preparation
In order for MIT students to Pre-requisites: Intro package now available on Athena.

successfully use Athena, InformatiorElementary text editing with EmacsfFrameMaker for Your Thesis (Frame
Systems offers a comprehensive serisgnding and receiving electronic mailThesis)

of short courses (called minicourses) oand using the Athena printers. Pre-requisites: Frame, some Frame
avariety of Athena-related topics. Thes@/orking on Athena (Working) experience

courses are offered frequently throughoutrre-requisites: Intro, Basic WP FrameMaker, with a special template,
the academic year. Just the basics: files, directories, joloan be used to produce an MIT thesis

During R/O week, incoming freshmencontrol, and more. What every new usdhat meets all Institute formatting
graduate, and transfer students had tebould know about UNIX, Athena’srequirements.
opportunity to attend four basic coursesoperating system. (Continued on next page)
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Athena Training Opportunities
For Your Students
Cavanaugh, from preceding page

Information Resources on Athena (Info Maple (Maple) Serious Emacs (Ser. Emacs)
Res) Pre-requisites: Basic WP Pre-requisites: Basic WP, some Emacs
Pre-requisites: Basic WP A mathematics program that can perforraxperience

A survey of the communications, helpnumerical and symbolic calculations,The text editor introduced in Basic Word
and other resources available on Athenancluding formal and numerical integrationProcessing has many useful features not
HTML — Making a WWW Home Page solving algebraic or transcendental systene®vered in that course. This course is a

(HTML) and differentialequations, and seriesmust for anyone who uses Emacs more
Pre-requisite: Info Res expansion and matrix manipulation. Ithan an hour or two each week.

Covers the basic features of HTMLalso has extensive graphics capabilitiesXess (Xess)

(“Hyper-Text Mark-up Language”) the Math Software Overview (MSO) Pre-requisites: Basic WP

language of the World Wide Web, as welPre-requisites: Basic WP A powerfuland easy-to-learn spreadsheet,
as the steps needed to post your own Wéb survey of major mathematics andvith a full range of mathematical,
page on Athena. graphing packages available on Athenastatistical, matrix, and string functions. It
Latex Thesis (Thesis) Matlab (Matlab) will be useful for scientific and engineering
Pre-requisites: Latex, some LateXre-requisites: Basic WP computations, as well as to general and
experience An interactive program for scientific andfinancial users.

Using the Latex text formatter to producengineering numeric calculation. Applications Athena(R) is a registered trademark
a fully-featured thesis that meets all MITinclude: matrix manipulation, digital signalof the Massachusetts Institute of
format requirements. processing, and 3-dimensional graphics. Technologyl]

Annals of Reengineering
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Where the Sun Shines, There Hack They

Samuel Jay Keyser

historical compendium of MIT “authority debunked.” The hack is adistances the dependency, makes it
hacks, “The Journal of thephysical joke designed to do just thisbearable. Let me give a not-all-that-
Institute for Hacks, Tomfoolery andBut it is not any physical joke. Hacksextreme example drawn from my
Pranks at MIT,” (MIT Museum, 1991) have a strong element of the parody iexperience as a housemaster at Senior
is itself a hack. Embedded in it are ththem. They are physical jokes whiclHouse to make the point.
initials IHTFP, which, as everyone aparody the honest work of an Institute During the 80s President Gray and
MIT knows, stand for “lI hate thisgrounded in science and engineerindpis wife gave garden parties for the
fucking place.” This is not the Thatis why MIT hacks, unlike hacks aparents of incoming freshmen. The
acronym’s only “public” commemo- other institutions, almost always havé€resident’s garden was filled with
ration. The class of 1995 changed the
date embossed on the dome image

the classring from MCMXVITOIHTFP, || o s have a strong element of the parody in them.
something obvious only to 4

magnifying glass or a sharp eye. Earlid They are physical jokes which parody the honest work
classes have done similar recodings || ©f an Institute grounded in science and engineering.
the MIT ring. Thatis why MIT hacks,unlike hacks at other institutions,

During my years as associate provol| almost always have a strong engineering component.
for Institute Life, many friends, || They make fun of engineering by impersonating it and

colleagues, and associates approacll then pulling the seat out from under.
me with this question: If students hat

this place, then why don'’t they jus
plain leave it? It is a good question to
which, | think, there is a good answera strong engineering component. Thejncoming sons and daughters and their
they DON'T hate this place. Butiftheymake fun of engineering byparents. Several Senior House students
don’t, the conversation continues, whympersonating it and then pulling thaook this as an opportunity to be
say they do? An equally good questiorseat out from under. MIT hackerostentatiously disobedient. They would
The answer lies, | believe, intypically don’t throw pies or wrap dress as grundgily as possible. Then
unpacking the hacking. When we doynderwear around statues of foundinthey would scale the wall separating
we find the practical joke cum parodyfathers. Rather, they make large objectee Senior House courtyard from the
lurking beneath. The practical joke isppear in inaccessible places, rewireresident’s House garden and mingle
physical in character. One does not teliecture hall blackboards to go haywiravith the well-dressed, well-scrubbed
practical jokes. One plays themwhen the instructor tries to use thenguests, scarfing crabmeat sandwiches
Similarly, one does nottell hacks. Theyeplace chiseled wisdom on friezes witlas if they were auditioning for the part
too, are played. Here is how Arthusilly sayings in what appears to bef John Belushiin a remake ohfnal
Koestler describes the practical joke ildentical script and then do so sélouse The more outrageous the
his Encyclopedia Britannica article: cleverly that it takes a few days for théehavior, the better. Some of the more
The coarsest type of humour is theommunity to realize it's been hackednventive students would dress up as
practical joke: pulling away the chair and then requires a swat team of trainedharacters fromThe Rocky Horror
from under the dignitary’s loweredrappellers to dismantle it. Picture ShowMost, however, did not,
bottom. The victim is perceived first as Why does MIT hacking have such attempting tepater le bourgeojss it
aperson of consequence, then suddetng half-life? The answer lies inwere, without props. More oftetman
as an inert body subject to the laws dfomething called “disobedientnot, someone would dump a bottle of
physics: authority is debunked byependency.” In order to stay in aletergentinthe garden fountain to intensify
gravity, mind by matter; man isdependent relationship that is botkhe nuisance value of their presence.
degraded to a mechanism. desirable and yet threatening, one (Continued on next page)

The titte of Brian Leibowitz’ The operative words here are&oping mechanism is disobedience. It

-16 -



MIT Faculty Newsletter September 1996

Where the Sun Shines,
There Hack They
Keyser, from preceding page

The superficial motive behind suchsophisticated because they need tsthatliving groups function much like
“disobedience” was to embarrass thogemrody an MIT education. They aralisobedience; namely, as a kind of
in authority, the President, his spous@nonymous because were theprotectionagainstthe slingsandarrows
the various deans and housemastartherwise, the Institute might be forcedpfinstitutional judgment. Living groups
who showed up for the occasion. Th& only for safety reasons, to doare safe houses, ports in a storm,
crashers were declaring theisomethingaboutthem. Theyare benigingear to keep them dry once the
independence from the Institute and aiecause their goal is not to inflict painfirehose is turned on. This them/us
its folderol. The deeper motive was tdut to cope with pain inflicted. They dodivision is so profound, in fact, that
provide distance between themselvahis by making fun of the Institute,long afterthey have graduated, students
and the Institute so that its judgmentdiminishing it, bringing it down to size talk in terms not of having been at MIT,
of them, upon which they deeply
depended, would be, when they werg
made, less painful.

Why do | say that students deepl}l Why does MIT hacking have such a long half-life? The
deper;d on the Institute’s judgments 4| apnswer lies in something called “disobedient
them? The reason is that the values dependency.”’ In order to stay in adependentrelationship

the students and of the faculty ar hat is both desirabl d h . .
virtually the same. For the most pa that is both desirable and yet threatening, one coping

the faculty are the best at what they d mechanismis disobedience.ltdistances the dependency,
The students come here to be like ther]| makes it bearable.
When the faculty grade them, thos
judgments can be painful because the
students believe they are true. At some
level our students know that while theyo that its judgments are brought dowhut rather of having been at Senior
are all in the top 5 percent of their higho size as well. House, or Sigma Chi, or MacGregor.
school classes, they will soon be The hack is a pact that the InstitutdIT tacitly acknowledges this as well,
recalibrated downward. | say “at somand its students enter into. Keep ivhich is why the very peculiar system
level” because a poll taken not too longnonymous, harmless, and fun and MIdf residence selection during R/O is
ago asked the incoming class how marwill look the other way. It will even be virtually impervious to change. No
of them thought they would end up imildly encouraging because itonereally wants to do anything about
the top quarter. Something like 75ecognizes, as do the students, thdforcan, forthat matter. Its buffering
percent said they would! At least halstudents need to turn the Institute inttunction is as much a part of an MIT
of those responding were about tan adversary. This, by the way, is whgducation as are the general Institute
discover they were not as good as thelle adversarial undercurrent betweerequirements. The same is true of
thought, not an easy pill to swallow astudents and the Institute won't gdacks.
any stage of one’s life. away, no matter how supportive student Hacks and living groups, then, are to
Unlike the extreme kinds ofservices are or how solicitious our staffhe Institute what sunglasses are to the
disobedience that one often finds imight be or how accessible the facultgun: a form of protection that makes it
living groups, the hack is a sociallymakes itself. possible to live with the light. Not
acceptable form of disobedience. It is The hack isn’t the only bufferingevery student hacks. Not every student
easily distinguished from its moremechanism. Another is the specideels the same degree of disobedient
extreme counterparts by threeelationship that students have to the@tependency. But every time hackers
properties. Hacks are: (1) technolving groups. Why does where ahelp to place a police car on the dome,
logically sophisticated, (2) anonymousstudent lives take on such monumentéthey are providing shade in a very
(3) benign. They are technologicallyproportions at MIT? Part of the answesunny clime.]
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TEACH TALK

Trends in Science Education

John Belcher

Electromagnetism (the 750 studenf assessment tools used to evaluate the highest point, after which there is a
on-term version) a few years backeffectiveness of teaching methods. Botbteadily increasing downward force of

As a result, | have become interested imeetings | attended had a number gfravity; (c) a constant downward force
the conceptual difficulties that freshmenvorkshops illustrating various teachingf gravity along with an upward force
have when they encounter MIT’s coréennovations, some of which | will that steadily decreases until the ball
science subjects. So, after 25 years afention below. The area | found mosteaches its highest point, after which
being on the faculty here, | have for thinteresting is research into methods usdldere is only the constant downward
first time in my professional careerin the general science education dbrce of gravity; (d) a constantdownward
attended two conferences focuseeéngineersand scientists (i.e., what we dorce of gravity only.
exclusively on education. in our freshman core science subjects), The answer to this question is (d);

Atthe beginning of August, | attendedand that is what | will focus on here. many students give (c) as the correct
the International Conference on What does research in education hawanswer (why do you think this is so?).
Undergraduate Physics Educatioto say about teaching methodology iffhe interesting result isot that a fair
(ICUPE), July 31-August 3, 1996, andhe freshman year? Over the last decadaymber of students answer this question
later the American Association of Physica humber of studies seem to show thaicorrectlybeforethey take a course like
Teachers (AAPT), August 5-10, 1996the lecture/recitation format in its8.01, but that a substantial numiséH
both held at the University of Marylandtraditional form is not very effective inget it wrongafter taking a course like
at College Park. getting conceptual material across8.01. That is, the standard course in the

Although much of what | learned atAlthough the format has some succesdandard formatdoes not change the
these conferences is old hat to mary teaching problem solving, it leavestudent’s basic conceptual framework
people at the Institute, much of itis nevglaring holes in conceptual underabout mechanics very muckhis is not
to me. The context is physics educatiorstanding. There is quantitative weight tbecause the students are dumb. It is
but much of it applies to sciencehis statement. There are a number btiecause the standard course we teach is
education in any of the core disciplinegphysics education research groups, botiot effective at changing preconceptions
These are acommon set of issues thatwethe U.S. and abroad (many with Homer misconceptions that the students bring
all deal with. | think it is worthwhile to Pages) which study these issues, in pavith them.
give a brief summary of what | found taby using assessment tests given bothWhy is this so? An answer to that
be of interest at these meetings. A lot dfefore and after courses (in mechanicquestion is contained in the articlée
this material is on-line. To reach the onfor example). One such test is the Fordenplications of Cognitive Studies for
line resources, take a look at this articl€oncept Inventory (FCI)The Physics Teaching Physicdy Edward Redish
at http://web.mit.edu/jbelcher/www/Teacher0, 141-153, 1992). Such test§The American Journal of Physiég,
trends.html have been used in conjunction with &96-803, 1994). [This article can be

Given the extensive history ofnumber of physics courses across tHeundon-line; see the URL given above.]
educational reform in this country, bottcountry, including courses at Harvard.Cognitive studies are about how people
here and elsewhere, my preconceptionA problem typical of these assessmeninderstand and learn. Constructivism in
before | went to these meetings was thé&sts is the following. A ball is throwncognitive studies postulates that: (1)
what can be done, probablyas been straight upwardisregarding any effects people tend to organize their experiences
done in physics education. But | wasf the air, the force(s) acting on the balland observations into patterns or mental
wrong. This is a lively field, with a fromthe momentitleaves untilitreturngnodels —the student does not come to us
theoretical underpinning based omo the ground is (are): (a) its weights a blank slate; (2) it is reasonably easy
general research in education, with newertically downward along with a steadilyfor the student to learn something that
modes of teaching, many based odecreasing upward force; (b) a steadily (Continued on next page)

I lectured 8.02, Physics IlI,advancedtechnology, and with a varietglecreasing upward force until it reaches

-18 -



MIT Faculty Newsletter September 1996

Trends in Science
Education
Belcher, from preceding page

matches or extends an existing mentawn classes. This training stretches For example, there is théPeer
model; (3) it is very difficult to changeus even further from the style ofnstructionapproach of Eric Mazur at
an established mental modeapproach of the “typical” student. Is Harvard University. In this approach,
substantially; (4) different people haveét any wonder why we don'tunderstandised in a one-year calculus-based
different styles of learning. most of our beginning students andhtroductory physics course for science
There is a wealth of detail in the articléhey don’t understand us? concentrators, “...the lectures are broken
by Redish that expands on these points,If we accept the fact that ourin12-minute long sections. Each section
and cites the relevant literature, and ihtroductory courses do not get basistarts with about 7 minutes of lecturing
strongly recommend it. In particular,conceptual ideas across to many of own one of the fundamental concepts to be
with regards to different learning stylesstudents, what do we do about it? Theovered. This mini-lecture is then
there is a passage from Redish thatpervasive answer in the community afollowed by a short multiple-choice
quote below. We should all keep théhese two meetings is the abandonmequestion that tests the students’
understanding. After one minute the
students record an answer and are then
askedto turnto their neighborsto try and

What does research in education have to say convince them of their answers. After
about teaching methodology in the freshman another minute or so, the students are

. ked to r nsider their answer an
year? Over the last decade, a number of studies asked 10 recons de €Il answer a d
record it again. A poll is taken so the

seem to show that the lecture/recitation format instructor can decide whether to move
in its traditional form is not very effective in on to the next concept, or to continue on
getting conceptual material across. Although the same. This process repeats until the
the format has some successinteaching problem end of the class...”. The polls are taken
solving, it leaves glaring holes in conceptual electronically, with the results instant-
" aneously posted in histogram form
understanding. visible to the entire class. Assessment

data show a dramatic gain in student
performance compared to that in the
following in mind. It is appropriate for of an exclusive emphasis on problersame course taught in the traditional
any faculty teaching introductory coursesolving, and a modification of thelecture format.
in the sciences (not only physics)traditional lecture format to permit There are other such efforts involving
especially at a place like MIT, where theeaching of underlying conceptsinnovative teaching methods, which |
faculty have been outstandingly'Teaching of underlying concepts”will reference here but not detail: the
successful in their own disciplines fronusually means some sort of activ€ UPLE (Comprehensive Unified
an early age. interaction between studentandteachdthysics Learning Environment)
Our own personal experiences magr student and student, frequenthapproach of Jack Wilson of Rensselaer
be a very poor guide for telling usmediated by technology, as opposed ®olytechnic Institute; theMicro-
what to do for our students. Physicshe passive “telling” mode of traditionalcomputer-Based Laborator¢{MBL)
teachers are an atypical group. Weéectures. There are well-documentedpproach of Ron Thorton of Tufts
selected ourselves at an early stage iexamples of approaches along these linemiversity; the Physics by Inquiry
our careers because we liked physioshich are much more successful impproach of Lillian McDermott of the
for one reason or another. This alreadyetting across basic conceptual materiélniversity of Washington; tiorkshop
selects a fairly small subclass othan the standard lecture formatPhysicsapproach of Priscilla Laws of
learning styles from the overall*Successful” is again definedDickinson College; a workbook
panoply of possibilities. We are therguantitatively in terms of the results ofipproach to teachingelectric and
trained for approximately a dozenstandardized assessment tools, such Magnetic Interactionsising integrated
years before we start teaching outhe FCI mentioned above. (Continued on next page)
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desktop experiments, from Ruth Chabagind acceleration, and so on, all in astudents in Extended Analytic Physics
and Bruce Sherwood of Carnegie Mellomteractive laboratory environment.  (about 120 students) take the same final
University; the RealTime Physics The use of these approaches has bessthe parallel Analytic Physics (about
laboratory approach, featuring thesuccessfulinavariety of venues. Rutgedb0 students), and on averatyebetter
comprehensive use of microcomputergniversity has a class, Extended Analytion that final than the mainline students
for data collection and analysis, byPhysics, which is a first-year calculusThese are remarkable results; someone
Sokoloff, Laws, and Thorton, amongdbased physics course for students whai Rutgers is doing something right. In
others. plan to become engineers, but who entstudent interviews, all of the Extended
Most of these approaches uswith poor preparation in physics andAnalytic Physics students felt that the
assessment tools to measure in someathematics. The lectures in this courdeands-on, cooperative nature of the
guantitative fashion the effectiveness afise an anonymous student respongeekly workshop was important to their
success, as was the anonymous student
response system used in lecture, a
technology-facilitated innovation.
However, the students in Extended

What are the take-home messages of all this?

FiI‘St, there is a lot of research and innovation Analytic Physics were also uniform in
in core science education going on....Second, saying that it was very important to them
there is a focus on the use of quantitative that the lecturer knew their names. We
assessment tools to see if what we intend to live in an age of transforming

c technological advances. Some things do
teach students is what they learn. Such tools not change, though.

have been used in the last decade to examine What are the take-home messages of
the results of both our traditional approaches all this? First, there is a lot of research

and results of innovative approaches. and innovationin core science education
going on. A lot of this innovation uses
advanced technology to good effect.
Second, there is a focus on the use of
the pedagogy. Many of them involve theystem similar to the HarvardPeer quantitative assessment tools to see if
use of technology, but it is important tdnstructionsystem. The class also has @hat we intend to teach students is what
note thatthis use is frequentlydoilitate weekly workshop that is a hands-omhey learn. Such tools have been used in
faculty-student or student-studengroup activity, partially using thethe last decade to examine the results of
interaction, not do away with it For RealTime PhysicdMBL-based labor- both our traditional approaches and
example, th€eer Instructiorapproach atory mentioned above. The Extenderesults of innovative approaches.

uses interconnected small computersnalytic Physics students have about There are innovative approaches out
which provide immediate feedback tdwice the contact hours as compared there which do much better than our
the students and to the instructor abotite mainline Analytic Physics studentstraditional approaches, by this standard.
the range of answers, which is then theith smaller classes, and more diversé/hether or not we agree with these
focus of small group discussions. Otheteaching methods. innovative approaches, orthe assessment
approaches mentioned above also makeThis course and courses like it atools by whichthey are judged, we should
use of computers, e.g., digital videdRutgers have been outstandinglppe aware of them. It is also clear that
processing as a means of studyinguccessful. For example, the retentiotihere is enormous educational potential
realistic examples of Newtonianrate of minorities in engineering, whan emerging technology. We at MIT, of
mechanics, motion sensors in conare one component of such courses, hal places, should be involved and
junction with computers to simul-gonefrom9percentin 1985, before sudknowledgeable about innovations in
taneously measure and graph sudawourses were introduced, to 50 percestience education which make effective
physical quantities as position, velocityin 1995. At the end of their first year, thaise of advanced technology.
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Opportunities for Faculty—Alumni/ae Interaction
William J. Hecht

Alumni and Alumnae last yearBureau also will advise and supporCommunity. To enrich the travelers’
involved over 50 MIT faculty in other Association activities such as thexperience, the Travel Program has
appearances for a variety of AlumniAlumni/ae Travel Program, Departmenhosted meetings with domestic and
related programs? Most of these werand Reunion events, and Alumninternational MIT Club members, and
with MIT Alumni/ae Clubs worldwide; Continuing Education. We will sharehas invited MIT faculty to lecture during
others lectured on Travel Program tripspnformation with other MIT staff and the programs.
spoke to alumni audiences atlepartmentsforpossiblejointprograms. Melissa Chapman, manager of the MIT

Did you know the Association of While Clubs are a main focus, thealumni and other members of the MIT

Professional Society gatherings, met Why Should | Do This? Alumni/ae Travel Program, is looking
with Reunion Classes, and spoke at What Are The Benefits? to invite faculty members to lecture to
Technology Day. While the Bureau’s main purpose ist@alumni/ae on upcoming tours.

Some of you have been a part of thedwing faculty to alumni/ae, we also wanBpecifically, Melissa would like to talk
programs; others might like to be. Irto educate faculty and staff about theo faculty members who would be
response to specific requests from MIAlumni/ae Association and its programsinterested in lecturing on a program to
Clubs and other programs, we typicallyraculty speakers volunteer their time t&t. Petersburg, which will take place
have asked MIT faculty on an individuakravel and speak to alumni/ae, and wigom March 1-8, 1997. Some of the
basis to participate, and we will continuevant them to enjoy this interaction sg@rogram’s site visits include the Winter
to do so. At the same time, we have jushey will want to do such events again iiPalace, the Yusupov Palace, the
reorganized and centralized some of otine future. Benefits to you and youHermitage, and the U.S. Consulate.

outreach programs and now wish tdepartments include: Coming up this September, Ford
highlightthe newly established Speakers’  travel to cities to which you mightProfessor Emeritus Lucian Pye will
Bureau and the Alumni/ae Travehot otherwise go provide a lecture series to alumni

Program and how you, as faculty ¢ travel expenses paid by the Alumniravelingto China. Professor Pye lectured
members, might interact with them. WeAssociation, or coverage for an extrdor the MIT Alumni/ae Travel Program
welcome your participation, and hopestay if already on Institute or other travelor the first time three years ago.

you will be interested in joining us.  (MIT guidelines apply) One of the first trips of 1997 will be
Alumni Association Speakers’ e promote your department and itshosted by Ford Professor Emeritus Dr.
Bureau To Coordinate Faculty Travel  your work Donald R. F. Harleman CE '50. For the

The Speakers’ Bureau will work ¢ meet with prior students/adviseessecond time, he will be lecturing to a
closely with departments and other ¢ establish a network of alumni/aegroup of alumni who will be making the
contacts to identify potential speakerssontacts passage through the Panama Canal.
learn of conferences/seminars theye experience theinterestingchallenge Overthe pastyear, MIT travelers have
attend, track speakers to MIT Clubs andf adultlearners —differentfrom studentenjoyed lectures by Dr. James G.
other Association programs, and ¢ allow a change of pace during @ellingham 84, Principal Research
centralize our faculty travel process. Wéusiness trip Engineer of MIT's Sea Grant Program,
will survey faculty periodically to < receive satisfaction from providingduring a cruise of the Virgin Islands;
promote and generate interest in own important service for alumni/ae anérofessor Emeritus Ernst G. Frankel OE
programs, and to recruit for opportunitieor MIT. '60, of the Ocean Engineering Depart-
of interest. Contact us for more information: Bobment, during a tour in China; and

Clubs are being asked to requedtlake HM: MIT Room 10-116M, Professor Emeritus Robert V. Whitman
speakers directly from the Speakerd?h: 3-8243; Fax: 8-6211; e-mailCE '49, of MIT’s Civil and Environ-
Bureau, and to provide lead time (3-&rblake@mit.edu> or Catherinemental Engineering Department, during
months if possible) and flexibility for Brentani: Ph: 3-8248; Fax: 8-6211; ema# transcontinental train trip from
arrangements. Clubs typically invite<brentani@mit.edu>. Washington, D.C. to Los Angeles.
faculty to talk about their courses, their Alumni/ae Travel Program Offers Please contact Melissa Chapman for
research, new initiatives at the Institute World Wide Lecture Opportunities further information. She can be reached
— in short, the things that make MIT a The MIT Alumni/ae Travel Programat 3-8265, Fax: 8-6211, or e-mail
special place. offers exciting, educational trips to<mchapman@mit.edus.
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New Department Helps Faculty
Comply With Copyright Laws

Donna Mulholland

have a new name and a newopyright permissions for materialcopyright clearing house, such as the
departmentto help faculty complycontained in Course Readers. The Coyopyright Clearance Center. The royalty
with copyright laws. Since theTech Centers have established this nesharges, if any, are tracked, paid, and
reengineering of Graphic Arts, the Copylepartmentto help facilitate this processolled into the cost of the Reader that the
Centers are now called the Copytishopedthatin orderto avoid liability,students then purchase.
Technology Centers or Copy Tech. Thefaculty will access this new service. Using statistics gathered during the
will continue to produce Course Readerdsing the office copy machine to avoigilot program, it has been determined
for faculty, with the added service ofproper permission procedures is nothatthe average royalty cost of an article
obtaining copyright permissions. Theonly more costly per copy, but does nas $1.47 and that the price of Course
new service is called the Copyrighin any way relieve the faculty or theReaders will increase due to these costs.
Service and is meant to help facultynstitute of liability. The average price of a custom Course
comply with existing copyright laws. A pilot program was established byReader is aboutthe same as conventional
What are Course Readers and what the Copy Centers during the last twéextbook purchases, but given that the
is all this talk about copyright? semesters to help everyone beconprofessor is the one putting the Reader
Faculty in most major universities uséamiliar with copyright procedures. Atogether, the usage of the material is
custom Course Readers (a collection @bpyright administrator was hired tohigher and therefore a better buy for the
xeroxed articles or other material) ta@oordinate and process all requests fononey.
supplement text books. The Readgrermission from publishers. She is The Copy Tech Center uses state-of-
allows faculty members to teach withavailable to assist faculty inthe-art high-speed copiers to reproduce
current material in a fashion that allowsinderstanding the laws and requirementsese Course Readers. Readers are
combining several sources into onand to answer any questions about thicanned and stored electronically,
volume, eliminating items from standargrocess. The Copy Centers also paid ahabling faculty to have additional copies
texts not required for a particular courseoyalty fees for the first two semesters toun on demand, usually by the next day.
The issues of copyright in general andhow good faith and to encourag&hese new copiers can also straighten
that of course packets in particular is ngtarticipation. As of fall ‘96, any royalty and clean up the pages of copy that is
a topic which faculty can ignore. Acharges will be added to the cost of theupplied. The pilot program also
federal courtin New York ruled in favorReader. This new service helps totroduced anewlookto Course Readers.
of Basic Books in a lawsuit againseliminate the time consuming task$tandardized covers are used and the
Kinko's Graphics Corporation and sinceassociated with requesting, tracking, ancbpy can be bound in book form,
then, creation of course packets fagoricing copyrighted Course Readers. fproviding a more professional look to
university use has been a vergan take from six to eight weeks fothese custom Course Readers.
controversial issue. It is important forpublishers to respond to copyright The Copy Tech Centers encourage
faculty to understand the legakequests. So far, the most difficult thindaculty to use this copyright service to
implications of copyright law and howforfaculty has been this need for adequakelp them get the required permissions
to protect themselves and the Institutkead time. for Course Readers. Any Reader
from liability. All Readers that are produced at theeproduced in the Copy Tech Center
The law holds the Institute, theCopy Centers should be copyrighimust be copyright cleared before they
professor, and the Copy Centers equaltfeared. This is done by filling out acan be soldto the students. Any questions
responsible for infringement of copyrighsimple copyright request form. Theregarding this procedure should be
laws. The Institute has established mformation needed is what you wouldaddressed to the Copyright Administrator
policy that addresses the issue and tfi@d on a good bibliography: Title, of the new Copyright Service at 253-
Copy Centers have established this newthor, Publisher, Publication Date4765, or e-mail donnamul@mit.edu.
service to help educate the communityitle and Volume of Journals, and Pagédditional information can be accessed
and process requests. MIT has a cleartyumbers. The information is then puvia our web page dittp://web.mit.edu/
stated policy thatindividual faculty havento a computer database. A request graphic-arts/wwwi.]

The MIT campus Copy Centersghe responsibility to get the requiregproduced and faxed to the publisher or a
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Letters

To The Faculty Newsletter:

Y ou requested comments, First, itis clearthatif thBlewsletter increases the temptation to politicize
suggestions, or ideas relating tis externally visible, contributorsinternal Institute discussions. My
theFaculty Newslettedome Page and should appreciate that fact when thegbservation is that politicized dialogues
the Faculty Bulletin Board. make their submittals. My concern isare less productive.

My primary concerns are the potentiaihat certain submittals addressing In summary, to place thé&aculty
disadvantages to making any Web sitgelicate issues are then more likely thlewslettem an externally visible Web
accessible from outside MIT. Thebe inhibited, yet it is precisely suctsite confusesits mission and inevitably
principal purpose of thHewslettelis issues that theNewslettercan most detracts from it. Creation of a separate
to improve MIT and its environment,uniquely surface. A second and relateelxternally visible vehicle could be
not to provide a platform for externadisadvantage is that not everyonanother matter, provided it did not get
distribution of private views. Therefore external to MIT would understand theconfused with the Newsletteror
| see no apparent incentive forontext of the discussion and couldtherwise detract from the Institute. |
providing external accessibility. Oneasily misinterpret or misrepresenihope these thoughts are helpful.

the other hand, such a policy couldeven deliberately) Newsletter David H. Staelin, Professor
diminish the unique and valuablaliscussions (e.g., “MIT faculty say...”). Electrical Engineering
service theNewslettercontinues to Finally, if the Newsletterbecomes a & Computer Science
perform. widely accessed external document, it

Medical Department Offers
Infertility Support Group

Rochelle Friedman

he MIT Medical Department is Many people find thatinfertilityisanyour feelings and people will

making available an infertility isolating experience which dominatesinderstand what you are going
supportgroupto allinterested membersonths or even years of their livesthrough; where you can share
of the MIT community. Friends and family members may nainformation; where you can trade

Infertility often has a devastatingunderstand why it is difficult for you experiences. The group meets every

psychological impact. It is common tovhen others become pregnant, whigriday from 12 to 1 pm in the third
feel intense emotional pain, to feeyou won't attend baby showers ofloor group room in the Medical
powerless and out of control of yourchristenings, or why Christmas is a saDepartment.
life, as well as a sense of being damagew@ther than a happy time of year for If youwould like more information

Feelings of rage, quilt, envy,you. or if you would like to join, please
depression, anxiety, and stress are als@he MIT Infertility Support Group call Dr. Rochelle Friedman, 253-
common. is a place where you can talk abo2916[1
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M.L.T. Numbers

Freshman Enrollment

Freshman Applications
Freshman Accepted
Freshman Enrolled
Percentage Enrolled

Male
Female
Percentage of Women in Class

International

Afro American

Mexican American

Native American

Puerto Rican

Total of Four Groups Above
Percentage of Four Groups in Class

Asian American

Percentage of Those Ranked
Who Were Valedictorians
Percentage of Those Ranked

Who Were in Top 5%

SAT-I Verbal Mean
SAT-Il Math Mean

Percentage Indicating an Intention of

Concentrating in EECS
Concentrating in Biology

Source: Office of Admissions

1995 & 1996
1995 1996
7958 8022
2113 1947
1117 1071
53% 55%
647 623
470 448
42% 42%
81 87
66 74
58 67
5 15
27 32
156 188
14% 18%
316 293
35% 37%
87% 84%
636 700
744 748
22% 22%
14% 13%
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Change % Change

64 1%
-166 -8%
-46 -4%
2%
24 4%
22 -5%
0%
6 7%
8 12%
9 16%

10 200%
5 19%
32 21%
4%
-23 -7%
2%
-3%
64 10%
4 1%
0%
1%



