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Bridging Two World Views Editorial Some Reflections on
Frank S. Jones Teaching: The Educational Innovation

and Reform at MIT

D uring the fall semester of 1989, Perennial Cha"enge A P. French

while on sabbatical to Morehouse

College in Atlanta, Georgia, | attended Whenin recentmemory have so man or an institution whose fame and
an orientation for freshmen in the Marti"POrtant educational problems an

Luther King Jr. International Chapel opportunities had a claim on our attention: prestige rest primarily on its success

- . . ndergraduate education is the focus Of research, MIT hasasurprisinglystro_ng
run by juniors and seniors. |was interesteql. f. gra £ 1h iy concern for the academic welfare of its
in understanding the Morehouse etho%\i 'S ':St |ssued(_) the 1|99t-92acu vy undergraduate students. | am notthinking
how in addition to Drs. King Sr. and Jr., ek\]/vs etter:ran |t_s artic €S by N0 MeaN% 5 much here of the upperclass students
it had produced such outstanding bIac%X_I_haUSttI N ;;ertlner!t topics. feh .who have become associated with a
leaders over the years, including those ' "'® Scai€ olrecentinstances ot eat'?)%rticular department, and are of some

highly visible on the current national.h?;eri;a'isf?héhsazgggemm ;r: da\fvidﬁg/'érofessionalinteresttothatdepartment’s
scene such as Secretary Sullivan ofHeaI@ grity ' aculty, butrather of the first- and second-

. . . e progress report of the Committee on
and Human Services; National Scienc cagler?]ic ResSonsibiIity on our desk%/ear undergraduates who as yet have no

Foundation President Walter Massey; such attachment or identity.

and film director Spike Lee. Igotaclue(for an overview, see page 14). During These students, who in principle are

- and confirmation of childhoodth's year we must consider Whetherwgverybody’s responsibility, can easily

e%POUId redefine community values %become nobody’s responsibility. But,

impressions - when the upperclassm sponsibilities concerning conduct in
{fsP g [though MIT can be accused of

asked the freshmen to hold hands wi

theirneighborsandthenspoketothemE)t'l‘]e classroom and in the researCarrogance in some ways, it is not
the traditions and spirit of the Morehouse (Continued On Page 3) ompjacent orindifferentwith respectto
family - past, present, and future - whic //1)Two concentric circles are shown,\\ its programs of general education, and it
included their sisters at Spelman Colleg( . having radii 1 and 2. Chord ABis || has a very creditable record of attempts
a neighboring liberal arts college whicl| tangent to the inner circle. Howlong || to grapple with problems in this area.
has been historically oriented to African| | is AB? [For more, see page 7 ] Whenever such matters are discussed,
American women. people are likely to refer back to the
Skip fast forward to a meeting las A B famous Lewis Report, published in 1949.
spring, publicly announced on the bulleti This report, prepared by a committee
boards at MIT, and held at The NeV 2 under the chairmanship of a distinguished
Words Bookstore in Cambridge. Som ks professor of Chemical Engineering, and
students were celebrating the publicatig p 1 having as one of its members a future
of a new pamphletiFight Back: An president of MIT, J. A. Stratton, was
Underground Guide to Fighting Sexual indeed a superb document, whose
Harassment The discussion whichK ) recommendations paved the way for a
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Editorial

Teaching: The Perennial Challenge

(Continued From Page 1)

laboratory. The chair of the faculty in his columnthe interface between departments and at
Competence with simple mathematicalpage 5) draws attention to funding issugbe department level itself. A syllabus
and physical skills appears to bendernegotiation oradjudication betweefor an undergraduate subject can serve as
problematic for some of our enteringMIT and the Federal government. Thesan educational gyroscope, providing the
students. Two weeks ago the class bhve the potential to change and constragiontinuity and stability that ensures
1995 took the first diagnostic proficiencythe scope of both undergraduate ar@mbnsistent high quality teaching of
exam in math skills that has been offeregraduate education at MIT. They meriessential material, despite changes in
in many years. A report of theirour closest attention, and thdeaching staff. However, a syllabus that
performance is found in this issue (pagadministration deserves carefullyhasoutlived its time can provide a haven
7). The skills our students bring withreasoned advice and support from us &sr lecturers who lack educational
them on entrance reflect the state dheycontendwiththese pivotal problemscommitment, becoming aleaden weight
technical education in the United States Finally, the spirit of the teaching processhat stifles innovation.
from kindergartenthroughthe 12th graddives in the sparks that sometimes passAn outdated syllabus may be part of a
and areport on the progress of MIT’s Kbetween lecturer and learner. Two piecédarger curricular package that has outlived
12 Committee appears on page 11. in thisNewsletterdiscuss the nurturingits relevance. Only infrequently can
The structural and procedural problemsf sparks. One on the front page by departments afford the time and effort
posed by the academic calendar and teenior architect of the Science Coresquired to redefine a curriculum, and
proper role of our Independent Activitiesurriculum provides aretrospective vieviaculty rightfully dread what can become
Period in January are under ongoingf physics teaching, focused on tha tedious pursuit of educational
review, as partofalarger dialogue on therospects and opportunities for the futureompromisesin an overtly confrontational
proper balance between general arithe other(page 9) provides a synopsis atmosphere of conflicting visions and
professional education. TiNewsletter a recent experiment in lecture-styl@riorities.
contains a survey of the history, theéeaching that could lead to substantial The educational decisions of
problems, and the opportunities ouimprovements in student performancedepartments and schools, moreover, tend
unique IAP institution provides (pageand depth of learning. to reflect their own local set of priorities.
15). None of these issues is hew to thoskhis can compound the work of Institute
Last year the first issue of thiswho have been involved, evercommittees charged with curricular
Newslettercontained two thoughtful, peripherally, with the reformulation ofchange, since these priorities almost
incisive pieces on the problem othe undergraduate curriculum that haalways lie outside of the committee's
evaluating teaching performance withiroccupied the past five years. Those whmandate. The Institute’s committee team
the tenure process, and the MIhaveworkedhard, bothwithincommitteesnay be rightfully excluded from the
Colloquium on Teaching and Researchnd outside them, to draft, refine, explairdepartment’s educational turf, but the
to be held in early October will addresand promote the changes that we hawemmittee is often thereby confined to
this issue among others (page 21). Laatlopted deserve our substantial vote pfocedural rather than substantive issues.
spring we concluded the debate on thgratitude. The contributions of the Office Of course it can be argued that our
introduction of a required subject in thefthe Dean for Undergraduate Educatiomstitute committee process, by its focus
life sciences; and the first pilot programare particularly noteworthy. Theseonprocedure, protocol, and requirements
under its aegis are now underway. Durindecisions, as well as the deliberationand by its ponderous pace, works properly
the next year the HASS-D requirementthat preceded them, have been shepherdet well. Rules work best when they are
will be reviewed, and the Sciencewith an invaluable blend of patiencejnsensitive to local changes and are
Distribution requirements are schedulegkill, and energy. modified infrequently. It can equally
to be replaced by restricted electives in Although we have much to be proudvell be argued that for at least some
science and technology. Reports froraf, certain elements of our educationgbroblems we might be better served by a
committees charged with these concermecision-making process need scrutinynore responsive mechanism. Perhaps it
will be before us shortly and over the nexXor they do not always work as well agstime once again, with so many important
few years. they might. Problems are mostevident at (Continued On Page 4)
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Teaching: The Perennial Challenge

(Continued From Page 3)

educational issues at stake, to takeraversed, rejected, or outrightignored by Special Thanks
constructive look ataspects of the procetise subsequent deliberative process.
we use for decision making. There arAlthough some committee members are
several potentially fertile directions forable to see a constructive Hegelian proce%fsth(.alzalCUIty Newslgttemffers heartfelt
change. at work that justifies their effort, othersgra‘tItUde to Asmstgnt Dean for
Recently the CUP (Committee on theome to view committee service as fndergradua_te_Edu_cathn Peggy E_nders,
Undergraduate Program) has beegamble thatalltoo frequently resultsin or her participation in Committee

. . . : . meetings and her extensive effort in
involved with the planning, futile waste of time and energy. ) C
.Eelplng to prepare this issue of the

The Editorial Committee for this issue

implementation, and evaluation of In some instances greater care i

educational experiments. Those whformulating the charges for committee ewsle.tt.er. c0000000e
write the rule books are thus directlynay prevent some of these catastrophes,
Al " Belated Thanks

involved with the experience of theforitdoes seem that attimes committees
classroom, increasing the likelihood thatave been invented to solve problems of The Editorial Committee of the June
its subtle sparks can provide insights fdurf over which they have no authority1991 edition of théeaculty Newsletter
the rulemakers. This appears to be la other cases the committee itself is @ratefully acknowledges the research and
venturesome and important step in thault. Committee insularity and failure toyyriting contributions which Ms. Juliet
right direction. maintain contact with significantsjler made to the editorial.

Conceivably more syllabi and curriculadissenting opinions in the community all 00006000006
could be devised phoenix-like, with finitetoo commonly sow the seeds for rejection.
lifetimes and with built-in provisions for The forum provided by thidewsletters Next Issue
evaluation and redefinition. The full scop@ne relatively new avenue formaintaining The next issue offhe MIT Faculty
and potential of educational changesontact with community opinion, andyewsietter will present follow-up
might be easier to assess if the singlethers could be developed. discussion on the state of education at
syllabus, with its undeniable Inourtime,the reluctanceofuniversitwm and offer continued commentary
administrative convenience and economjaculties to engage in serious discussions, the progress report of the Committee
could be replaced, at least occasionallpf educational philosophy andyp Academic Responsibility.
with parallel curricula that haveinstitutional goals is reflected in the |,creased efforts at Federal and State
contrasting styles and that are jointlgharacter of their committee reportSeyels to reduce opportunities for high
evaluated. In addition, the strugglevhich all too frequently lack pith, bite, scno0l students to gain higher education
between turfand team might be rendereaihd focus. The continuing relevance qf j topic that will be addressed, and there
more  constructive if betterthe Lewis report of 1949 mirrors ayj| pe an analysis of Congressional
communication existed between th@hilosophical consensus that its authors,stivation behind the recent attempts to
Institute committee structure and thelearly achieved. The world of 1991 isequce overhead payments at the
schools and departments, and ifore complex, and MIT in its myriaduniversitylevel.
committees had at least observer statsrengths and diversities reflects that \ye welcome contributions on these or
during the redefinition of curricula. ~ complexity. Yet we as faculty at MIT 3y topic of interest to the MIT

Inthe classroom, educational excellendeave explicitly accepted for OUTcommunity - or even just a letter. Please
is often achieved by relentless, fastidiousndergraduates a prestressed interactigigress all material tohe MIT Faculty
tuning of both content and processhetween the conflicting demands Of\lewsletter 38-160; by E-Mail at
Shifting the balance of committeeprofessional and general education=N.@ZEISS.MIT.EDU; or to any
authority to include some creative anéerhaps that acceptance gives USpfember of the Editorial Board.
innovative tuning of the rule book andselective advantage in reestablishing a eeoecessss
the curriculum itself might be andiscourse on our common educational MIT: Shaping The Future isavolume

interesting experiment. philosophy for the next century. of essays by MIT faculty, edited by
A problem of a different kind is less Editorial Committee  Kenneth R. Manning. The volume has
conjectural and more easily remedied. been presented to President Vest, and
Aftertheirappearance, ahighpercentage ©®eeeeeeecoccccceoe will be published by the MIT Press.
of our major committee reports are Planned publication date is October 1st,

with a paperback cost of $9.95.
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From The Faculty Chair

Participating In Change
J. Kim Vandiver

Atarecent convocation for the enteringhope will encourage greater faculty anddministration (department head or
freshmen Dean Lester Thurow told thetudent participation in the process dfigher); and 4) a person with skills in
students that they wefkving in atime reachingconsensus. mediation and negotiation. Write down
that will be prominent in the history One method of communication (withyour suggestions and forward themto me
books a thousand years from ndw.the permission of the editors) employsr to Professor Elias Gyftopoulos, chair
Because these are turbulent, uncertaihisNewsletter From time to time there of the Faculty Committee on
times, they are filled with challenge ananay be a highlighted box drawingNominations, Room 24-109A.
opportunity for us at MIT. Finding theattention to issues of currentimportance We are also in need of improved
time and the resources to engage in naypon which | would like to hear facultymechanisms for gathering student input
activities while trying to keep current
research and education programs alive,is

daunting. | am reminded of a onc .
popular poster in the engineering worl| It is my personal preference and style to understand the

which saidWhen you are up to your as{| range of proposals and passions on an issue prior to the
in alligators it's hard to remember tha}| day of the faculty meeting. It is my intention...to try to
your initial objective was to drain the]| publicize issues as early as possible, and solicit comment
swamp’ In today’s complex world, you and directresponse to the appropriate person or committee.

couldn'tget pastthe environmentalimpaqd
statement. I see the Faculty Newsletter as a means of not only

Even though the environmentinwhic]| transmitting such information, but also stimulating
we carry out our teaching and research|| dialogue on issues large and small.
complex and subject to constant changl
we as faculty have a major stake in
determining the educational mission andomments. (Inthisissue, the box is usesh many issues. | am experimenting this
purpose of MIT. We will most certainlyto call your attention to the tentativefall with a new undergraduate seminar
be called uponto make significant choiceagenda for the October Faculty MeetingWwhich | am offering with Stephen
in the near future. Topics both large and small will belmmerman, director of Special Services

I am concerned thatwe have falleninticluded.  Since | intend to delegatén the Office of the Senior Vice President.
the habit of letting committees labor wittsome issues to fellow faculty, pleas@he subject is nametParticipating in
little input from the faculty at large until respond in writing whenever possibleChange: Current Events at MITand
“the problem setcomes duws the time of E-mail works well for me, (I can bewill seektoinvolve agroup of studentsin
the faculty meeting vote. By then it igeached at kimv@ athena.mit.edu), budurrentissues ofimportance tothemona
often too late to consider genuinely newou can also send your thoughts on papeeekly basis. Topics might include the
proposals, and the outcome is at timdse Room 5-222. upcoming review of the calendar and the
uncertain. Itis my personal preference For instance, we need faculty inpuGeneral Institute Requirements voted by
and style to understand the range @égardingthe selection of the nextfacultthe faculty last spring. Anotherimportant
proposals and passions on an issue pricair. This may seem far off, but myitem is consideration of the issues and
to the day of the faculty meeting. Itis mysuccessor must be selected next springgnestions raised in the Freshman Housing
intention, therefore, to try to publicizeorder to serve one year as chair-ele@ommittee Report (a.k.a. the Potter
issues as early as possible, and soligtior to becoming chair in 1993. In theCommittee). | see weekly meetings with
comment and direct response to thgast, the following criteria were used tdhese students as an opportunity to inform
appropriate person or committee. | sedentify candidates: 1) a senior facultynyself of student views on vital issues.
theFaculty Newsletteas a means of notmember; 2) a person who has shownlwould like to take this opportunity to
only transmitting such information, butwide interest in the faculty governance&escribe issues that are likely to require
also stimulating dialogue onissues largeystem by participation in committeedaculty attention thisyear. Thereis much
and small. In the next few paragraphsdnd other activities; 3) someone who has
will describe some simple measures thaiot had a recent significant position in the (Continued On Page 6)
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Participating In Change

(Continued From Page 5)

concern about MIT’s relations with the Scientific misconductis another subject 1 will close this article by putting out a
Federal government. Three specific topioshich influences our relationship withcall for comment on a relatively minor
come to mind: i) the outcome offederal sponsorsand furtherdamages tfeculty governance issue and by alerting
negotiations with government agenciesnage of scientific research in the publigou to the tentative agenda for the October
on indirect cost charges, ii) the threatteye. The ongoing deliberations of th&6 Faculty Meeting.

the MIT practice of charging the tuitionCommittee on Academic Responsibility Several faculty members have
of graduate assistants to the employeahaired by Professor Sheila Widnall willsuggested that we consider abolishing
benefit pool (should this practice béielp to provide guidance on this issudhe faculty meeting held in May a few
days before graduation. It usually lasts
about ten minutes and its sole purpose is
to vote degrees. It is very difficult to

Of long-term importance to each of us is the 1993 establish a quorum, and exceptional
expiration of the mandatory retirement age. What will degree cases are handled separately and
bethe MIT response to this change in the law? Significant individually through committees, the

ODSA, and the Provost’s Office. The
proposed solutionis to delegate the voting
of degrees to a small group, perhaps
consisting of the Officers of the Faculty,
the President and the Provost. If you
eliminated, the cost peryear of aresear®eing well-informed on these ethicalWwishto commenton this proposal, please
assistant could jump by 67%), and iiijssues is a responsibility that each of usddress your comments to Professor
the litigation stemming from the decisiormust take very seriously. David Gordon Wilson

by MIT to fight the Justice Department’s Of long-term importance to each of ugdgwilson@athena.mit.edu). He is a
complaintregarding financial aid overlaps the 1993 expiration of the mandatorynember of the Faculty Policy Committee
meetings with sister institutions. Theseetirement age. What will be the MITand has agreed to shepherd this change
three subjects will be addressed bsesponse to this change in the lawthroughthe necessary steps, culminating
President Vest in his comments at th8ignificant faculty inputwill be requiredin an FPC discussion and possibly a

faculty inputwill berequired to guide our future policies
and practices in this sensitive area.

October 16th Faculty Meeting. to guide our future policies and practicefaculty vote.
in this sensitive area. The tentative agenda for the October
faculty meeting is printed below. See
you there.
Faculty Meeting
October 16, 1991
Tentative Agenda

Comments by the President on Federal relations.

Report of the Faculty Study Group on International Relations
— Professor Eugene Skolnikoff.

Discussion of measures for preventing sexual harassment at MIT
— Associate Provost S. J. Keyser

Report of the Women’s Subcommittee of the Equal Opportunity Committee
— Professor Herman Feshbach.

-6 -
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The Pre-Calculus Math Diagnostic

Arthur Mattuck

Whatever their differences, the Administrative anxiety made itselffeltdid poorly left much earlier with little or
engineers and scientists of MIT havéhroughout the design process. Some imo checking of their work. Also, the
long been agreed that the freshmen statimissions were afraid a stiff practisegrading was Draconian: no partial credit.
out with little knowledge of high schoolexam would change the normal summek random check suggests that giving
mathematics and spend their first twanelt to a meltdown; the R/O Committegoartial creditwould
years adding to this a general ignorang@escribed bonding exercises on Briggsave raised scores
of calculus and differential equations.

As documentation, diagnostic math tests

have sometimes been given in the first 3
8.01 recitations; one was given in a core

VI-l subject a few years ago. Results

have been poor, as predicted. Inthe mid 2 X
1980’s, a diagnostic test was offered by 2

the Mathematics Department on a

voluntary basis during R/O week, with 1 X 1 X 1

four review modules (written by

undergraduates as a summer project)

available to helpin brush-up. About 15@Field for the class onthe eve of the exanaonsiderably, perhaps by two or three

took the test each year, but they were notThe fall exam as it finally emergedquestions, or even more for the sloppier

for the most part the ones who needed ttonsisted of 20 questions equally dividegtudents who seemed to sprinkle the)r (
This spring, largely in response to thamong algebra, geometry, trigonometnand ¢) signs at random.

high failure rate in 8.01 and 18.01 lasand logarithms. The revision process Bearing this in mind, about 5% of the

year, Assistant Dean Peggy Enders ofthheas a steady watering-down. Fostudents got perfect papers; the

Office of the Dean for Undergraduatexample, the three successive versionsdittribution was flat with about 9-10%in

Education (ODUE) led an effort towhat started out as a standard exercisegach category between 13 and 19 correct;

identify as early as possible those studerggnilar trianglesfindx from the picture) below this was a somewhatirregular tail.

About 10% got 8 correct or less. All

students got their papers back from their

The results of the exam should be taken with two grains of salt. freshman advisor, and those in need were
Many students did not take the exam very seriously....Also, the urged to seek help. Besides the review
grading was Draconian: no partial credit....Bearing this in mind, modules, review sessions with a large

about 5% of the students got perfect papers; the distribution was flat staff of tutors were organized by the
with about 9-10% in each category between 13 and 19 correct [out offf ODUE and scheduled on four successive
20]. About 10% got 8 correct or less. nights of the firstweek of classes. Records
are being kept on those who attend, with
follow-up offered to those who need it.
likely to have trouble with the math in theare given below. So far so good; the cup runneth not
core courses, and to give them timely The right angle implicit in the first over, but is at least half-full. It is also
help. Tony French (Physics) wrote aersionis made explicitinthe second; thkalf-empty, if you look at results on
diagnostic exam which was sent out to alimilarity of the triangles used is madendividual problems. Scoresinthe algebra
incoming freshmen during the summer asasier in the last version, since they amgection were generally higher than inthe
a practise test, and he and anowrighttriangleswithacommon angleotherthree parts; still, 300 students could
undergraduate student, Adelaida Theresults ofthe exam should be takemot correctly express (3.6 x3)(@200)/(6
Moranescu, prepared new versions of theith two grains of salt. Many students< 103) in scientific notation, and many of
review modules; a second, similar exardid not take the exam very seriously: twthose who could, began by writing it as
was then given to all freshmen at thbourswere available, butmostwere gor@600 x 200/.006 and proceeding by

beginning of R/O week before rush begafter a 50-minute hour, and some whoonventional arithmetic.
(Continued On Page 8)
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The Pre-Calculus Math Diagnostic

(Continued From Page 7)

25% missed the geometry problemvith low expectations and noand algebra of functions like the sin and
described earlier, and a spot check showdappointments. One gave the definitiolog, as they become little more than the
that many of those who gotitright didippH = - log [H], and asked for the names on buttons. The cheap new
clumsily by several applications of thedifference in pH between two acids, if thealculators which can graph equations
Pythagorean theorem. How will theyhydrogen ions in acid 1 are at and handle algebra are making waves,
handle the force diagrams of elementamgoncentration 25 times that in acid 2and Canute-calls for rolling back the
physics, which frequently call for theAlmost50% missed it, mostly by placingcurriculum to the emphasis on skills that
recognition of similar triangles? the 25 with the wrong acid, or using it tgrevailed in the first half of the century

45% could not give the ratio betweemultiply the pH instead of theare likelyto go unheeded.
the surface area and volume of a sphemncentration. In short, we live in interesting times.

35% could not correctly supply (with  Why aren’t students better preparedr?or now, and for us as teachers, it means
sign) both cos 4&and tan 120 Most likely, itis the generalrushtoteaclmeduced expectations, occasionally

60% did not know the law of cosinescalculusin high school, necessarily at theeminding the students of the facts and
well enough to find the third side of aexpense of pre-calculus mathematicisisting they learn them, and avoiding
triangle whose other two sides were 2 arfstudents studied geometry three yeatlse use of “just,” as in “so now the
3 with a 60included angle. ago, without much reinforcement sinceproblem has been reduced to just

Three word problems were includedless time is devoted to the numerologgnathematics. Caveat instructor

[ecitationem

Examples from the Pre-Calculus Math Diagnostic

Algebra
2) Solve the system of simultaneous equations: 3x+ y=5
5x + 3y =3.
Geometry and Analytic Geometry

3) Find the xy-equation of line OP, which is perpendicular to the line segment AB shown.

Trigonometry

4) Using trigonometric identities, express cos 2x in terms of sin x.
Logarithms, Exponentials, Complex Numbers
5) The growth law for a colony of bacteria is: N = N_e*, where t = time in hours, N = no. of bacteria at time t, e = base

for natural logs. At the starting time t = 0, there are N_ bacteria. After how long a time will the colony be three times
as large? (Give your answer in terms of natural logarithms, i.e., In or log,.)

Answers? - Page 14
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Optimizing Learning Through
A New Teaching Approach

Daniel S. Kemp

Student performance in MIT subjectsneasure. For the firsttime, the staff anstudy mechanisms based on rote
has been a key issue throughout thtbe students themselves felt that a largeemorization. In 1990, this material
educational self examination that hapercentage of the class in 1990 had gpaed
engaged us for the past five years: Agrasped the underlying structure of thg . . .
appreciable fraction of our talented andubject, rather than having merel Organic Chemlstry |s.usually
carefully selected undergraduatememorizedits superficial detaiffora | taught by memorization and
apparently fail to measure up to theisampling of student comments, see| regurgitation of information.
potential. boxes.] 5.12...isamazing inthat he has

For the past three years | have taughtThe curricular changes implemente§l taught us methods and basic
chemistry 5.12, Introduction to Organidn 1990 resulted from desperation aftdr ideas we can apply to the
Chemistry, in the fall term to a group othe failure of more routine methods. Thg different topics throughout
80-150 students. Although the overalieaching-learning experiences in 1984- grganic chemistry.”
content ofthe syllabus remained the san89 were unsatisfactory in fundament
in these three years, other changes wagspects. Many students were unable to
made. Two additional hour exams werase the basic language elements of organitrd in the syllabus sequence, following
introduced to give an examinationchemistry with necessary precision, anthe newly-introduced special
schedule consisting of a final and fiveaepeated exposure to thatlanguage inthapic. Although performance with the
hourexams. Moreover, withoutremovinghormal contexts of the developingraditional material remained
any material from the syllabus, a newsyllabus failed to correct the problemunsatisfactory, the introduction of the
topic was invented thatwas covered earMoreover, the second major topic of theew topic significantly changed the depth
inthe term, and that reviewed and drilledtandard syllabus in 1988-89, thoughnd style of learning of the class for the
the basic language concepts of organic remainder of the term.
chemistry, by exploring and developig(g Of course it is not surprising to find
their applications in a very general, in that a straightforward topic causes serious
factin a potentially open-ended context. difficulty for a significant fraction of the

The results of the 5.12 teachiyrjg class. Itis much more surprising that a
experiment to date have shown that conceptually more general, challenging,

student learning is not related in a simpi&
manner to effort expended by the stafﬁ
butis highly sensitive to the context and
topic order by which the content of the

and subtle topic, properly presented, can
serve as the focus for a substantially
increased efficiency of learning.

The following are some educational

subject is presented. The level of /1989 observations that were used in devising
performance of the 5.12 students as well 95 the new curriculum for 5.12. They are
as the depth of understanding theyPerformance on final exams in stated generally, as principles that may
achieved, was found to depend stronglychemistry 5.12. The graphs plot provoke thought and perhaps find
on relatively small differences in topic ﬁﬁrrrf;enrt'(l)fsstljg;nfs)fargursvceosr?: 13923 application within a much broader
order and subject context. and 1989 are statistically spectrum of subjects and teaching
Exam performance provided one indistinguishable;scoresin 1990 show experiences throughout the Institute.

measure of the increased proficiency? significant increase in the 70-90th Rigidity in Learning Styles

shown by the students in the fall of 1990.28[?;2:‘3;‘1‘5‘33& decrease in the 30- Ifagiven class has asizeable percentage
The figure graphs results of final exam ' of students who are unable to continue
performances for the three years of the with an analysis if one small logical
experiment for exams of comparableeemingly elementary from thedetailis missing, then atopic earlyinthe
length, breadth, and degree of difficultyperspective of the staff, had proven to bierm that is not easily learned can define
Gratifyingly, the level of studentunusually difficultfor many studentsanda negative mood that compromises

comprehension provided a secondppeared to trigger high school-derived .
(Continued On Page 10)
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Optimizing Learning Through
A New Teaching Approach

(Continued From Page 9)

learning throughout the semester. | ambout what work is actually done. Ifproblemisto decrease the time between
not suggesting that one should spoomxclusive listening is occurring with anexams, thereby decreasing the weight
feed the students by giving them onlymportant course element, then it isndimportance of individual exams and
material they can like and digest; | anmecessary to find a new mechanism tocusing importance on exams aslearning

arguing the virtues, within the time frameeach that element. tools.
of the subject, of matching the material Flaws in the Cognitive Apparatus
initially presented to the initial learning If one talks with class members midway Summary

stance and receptiveness of the class.through the term who are performing Thisreportis anabbreviated version of
The Cost-Effective Study Habit poorly, it is easy to find students wha much longer documentthatis currently
Homework is the place for which rigidhave worked nearly all of the subjectvailable and that analyzes the results to
stances of students have the largestaterial out forthemselves butwho lacklate fromthe Chemistry 5.12 experiment
one element that they cannot see. For education. The parent document
« these students, very large educationptovides a description of the actual
The exams helped show dividends can result from a modesthanges in course content, as well as
where | needed extrawork investment in tutorial guidance. more extensive data in support of the

before we proceeded to a The Framing of Learning currentconclusions.

: ; : Within Contexts
new topic which reqUIred Beginners usually learn new skKillg

the”SUbJeCtS | was fuzzy embedded or frame_d within a contexy. “A test every other week
on. For _sf[udents at_ this stage, probl_errs made me stay on top of
requiring the skill are solved by first ) ,
impact, given that many students appeaxplicitly or implicitly recognizing the the material. | couldn’t
to dedicate a fixed fraction of time toframe and proceeding in a rather formgj, just exam for one week
each subject and to abandon hamigid manner. Beginners can havg andthen forgetabout5.12
problems that appear to be unlikely tconsiderable difficulty perceiving the
yield solutions quickly. This study habitrange of application of a tool, which for 3 wegks. | rea”y had
makes it very difficult to reach the clas®ccurs only after adequate time for thp t0 do a little every week
with problems that require anfull scope of applicability to become|] which was very good
indeterminate period of frustratingvisible. The responsiveness of a cla Ssince | am a big
thought, butthenyield importantinsightshus increases in steps or stages, and gne . ’
suddenly. One solution to this problemigeeds to be able to judge when stude tsprocrastlnator.
a carefully paced problem set thaare “ripe” for a less formal, more
gradually develops the logical basis fointellectual style of learning.
the sudden insight by a series of thought- The Crisis Mentality The results to date imply that a careful
provoking exercises of lesser difficulty. The immediacy of an hour exam in anatching of the curriculum of a subject
One often has to seduce the studentto tharticular subject often causes intendgaught in the underclass years to the
charm of hard puzzles and problems. focusing of attention exclusively on thatnitial intellectual stance of the average
Inclusive vs. Exclusive subject, which is then largely ignored irMIT student can result in dramatic
Modes of Attention the periods between exams. Thisnprovements in class performance.
The instructor often imagines thamentality hampers the instructor wh@\lthough the pertinence of these results
transfer of information to students isvishes to stress intellectual continuityo other subjects remainsto be established,
inclusive, similar to a computer and generality, since it causes studentsttoe central premise is highly encouraging
assimilating bits. In fact students ofteffiall back on simple memorization as and deserves furtherinvestigation. Given
listenexclusively filtering out whatthey tool and to suppress or reject previouslymall curricular changes, our students
believe to be irrelevant. The exclusivéearned information unless it has amay prove to be much brighter and abler
learning mode may result from theobvious and immediate relevance to thihan we have previously found them to
frequently voiced student perceptionthatrisis at hand. One remedy for thibe.
to survive one must be very selective
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Repor t To The Faculty

The K-12 Committee
Education: To Move A Nation

Ron Latanision

In the fall of 1990, then Dean ofilliterate, relative to the populace of oudecade, beginning wigNation at Risk
Engineering Gerry Wilson charged arading partners. Itis tempting to blamand culminating more recently in the
committee (members included: Alarthe schools and the teachers. My friendyhite House’s America 2000: An
Brody, Naomi Chase, Dick Held, Gregrustum Roy of Penn State, reminds mieducational Strategy,have described
Jackson, Al Lazarus, Larry Lidsky, Joebfthe assessment of Paul Hurd, the form#rese extraordinarily complex problems
Moses, Ron Parker, J.J. Pitts, Judatean of education at Stanford. Hurd’and have proposed a number of reforms:
Schwartz, Bob Silbey, Arthur Steinbergyiew is that U.S. schools are not failing a4 longer school day, longer school year,
and John Wilson), which | chaired, towhatthey were originally designed to donational standardized tests, school choice,
explore the question of whether MITinstead, society has changed itkigher teacher pay, and others. The
should take on an institutional role irexpectation of what schools are suppos€tbmmittee believes, however, that no
addressing the problems in K-12odo, andinthe process has passed orstthool reform will be successful without
(kindergarten through twelfth grade)schools what society, home, and corresponding change in the attitudes
education in the United States. Sinceommunity had done before. Theimpadaif students, parents, teachers - all
that time | have asked that question aff television, changed family structureAmericans - towards the value of
many in the MIT community - faculty, drug abuse, and new demographieducation and, particularly, science and
staff, alumni/ae - and others. In the
extreme, first reactions have taken the
following character: (1) “Absolutely

not! What do we know about K-12}  America’s educational system is not functioning as well

education?,and (2)“Yes, positively! . . : ! . .
Let's establish a k.12 schoolatMiTandl @S 1t must if the nation is to remain socially and

show them how to teachiThese really || €conomically healthy. The American public is
are extreme reactions! technologically illiterate, relative to the populace of our
The Committee on K-12 Education ha trading partners.
taken a more deliberate look at thi
guestion, meeting regularly fro
November of 1990 through June of 1991,
at which point the Committee’s Reporpatterns all originated in our society. Imath education, in our technologically
Education: To Move a Nationwas could be argued that the nation is failinintensive world. What is needed, in
delivered to President Vest and Provosind blaming the schools. In any case,short, is a change in culture in order to
Wrighton for review and comment. Whileis clear that life and our shared values imove this nation into the next century.
itwould be premature for me to describéhe U.S. have changed during the pashe Committee believes thateducationis
the recommendations of the report ifew decades and our educational systetine lever that may bring about such
detail now, | do want to let you knowhas not responded: some changes atgange.
what the Committee has been thinkingecessary if our educational systemis tols it possible to change attitudes, to
aboutand to editorialize abitaswell. Weerve contemporary and futureengage Americansinplanningthe nation’s
expect, indue course, to have much mofemericans, particularly thosefuture, particularly with reference to the
to say about all of this. underrepresented minority populationsducation of our youngsters - those who
Every concerned scientistand enginerhich are least well-served today. represent this nation’s future? Does
is aware of th&risis; alleged orreal,in  The Committee believes that theMIT have any special role to play in
American K-12 education. America’seducational system’s problems are rootdatinging about such change? The
educational system is not functioning asm America’s current cultural values,Committee believes it is important that
well as it must if the nation is to remaimmassive social and demographic changdd) T engage as an institution the problem
socially and economically healthy. Theand global economic trends. A flood obf inadequate K-12 education,
American public is technologically reports and proposals during the past (Continued On Page 12)
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The K-12 Committee
Education: To Move A Nation

(Continued From Page 11)

particularly inthe area of math and scienaaot just exposure, but engagement, of thieat will bring a culturally diverse group
education. We have recommended longublic. Many Americans were affectedf teachers to MIT as fellows during the
and short-term, Institute-wide initiativeshy the anti-smoking media campaign csummer or on longer sabbaticals.
infive areas that would serve the interesthe 1970's. The hook there was healt&imilarly, we believe that the Institute
of MIT and the nation. We believe thafThe hook in terms of education, weshould encourage its students atalllevels
these recommendations are consistebelieve, isthe personal standard of livingvho express interest in K-12 teaching.
with MIT’s mission inresearch and higheiof the typical American - the technology- (e) The continued encouragement of
education, use our strengths in arealistitased economy of the 21st century wik variety of individual efforts in K-12
way, and do not represent amotabsorb workers who are not literateeducation on the part of MIT faculty and
unmanageable obligation on a faculty (b) The use of summer teachestaff. Ourmostpublicly visible efforts to
engage in K-12 education at the moment
are the many outreach activities that have
rt beeninitiated during the past few years at

MIT by departments, centers, and other
entities.

The Committee believes, however, that no school refor
will be successful without a corresponding change in th o
. f h I . But, perhaps, the larger question is
attitudes of students, paren_ts, teac ers - a Amerlgans- why should MIT engage in K-12
towards the value of education and, particularly, sciencq| education? In fact, MIT has a long-
and math education, in our technologically intensive]| standing concern for the education of

world. What is needed, in short, is a change in culture irf| Yound Americans. Jacob Bigelow, a
prominent figure in MIT’s founding,

order to move this nation into the next century. presented his Rumford Lectures to large
Boston audiences that included not only
college students, but the general public
and staff already working at capacity. linstitutestofocusonteacherenhancemess well. Former MIT President Julius
goes without saying that implementatiomnd curriculum development. The objecstratton and Loretta Mannix point outin
of these recommendations must blkere would be to help teachers devigheir new bookMind and Hand, MIT
financially feasible. Some of thesdheir own new curriculum materialsin the Nineteenth Century, that
recommendations are intended to havelarough collaboration among teacher8igelow’sElements of Technologwas
national impact while others focus omniversity faculty, and industrial an“elementary volume...composed for
our local community. Recommendationprofessionals. the instruction of the uninitiated, rather
were constructed with the vision that A long-term research effort on K-12than for the perfection of adeptand
MIT must ensure that every youth isnathand science curriculum developmemtas intended to respond to an omissionin
served by its educational efforts - that this also envisioned. the educational process at a time when
gap which separates most minorities from (¢) Evaluation of the potential ofthe practical application of science was
educational and employmentadvanced technologies to amplify th&ecomingever more important. Stratton
opportunities be closed - and that speciafforts for revitalization of K-12 scienceand Mannix emphasize that Bigelow made
attention be given to our local BostonAnd math education. While technology ia special point of the relation between the

Cambridge communities innot a“silver bullet' that, by itself, can sciences and the arfparticularly those
implementation. These include theeverse the declining quality of K-12which involve applications of science,
following: education, it can play a useful role, sucAnd which may be considered useful, by

(a) The use of the media to bringasinthe use of electronic networksto linkromoting the benefit of society’..As
about change in the public attitudeéeachers and schools with one anothdhey observé... the mind and the hand
regarding the need for educationalith colleges and universities, and witi{mens et manjyikoecame partners in a
achievement, particularly in science andther educational resources. common causé.Bigelow sensed aneed
math, by our youngsters: the issue hereis(d) A program forin-service teachers (Continued On Next Page)
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(Continued From Page 12)

to reach the uninitiated - it is perhapsust be the country’s No. 1 priority. Itand its prominence in science and
even more pressing today than in his er. not clear that our collective nationatechnology education are compelling
A more recent example of MIT’svalues reflect that priority. As just ongeasons to take on the responsibility to
involvement with K-12 studies is theexample, we spend about 23% of th@ove the nation with regards to K-12
Physical Sciences Study Committeéederal budget on the elderly (who vote§ducation. | believe itis hard to argue that
(PSSC), and its associated summéutlessthan 5% on children (who canngtudents, parents, and teachers should take
institutes, which began meeting in 19520te!). Given thatthe clock is ticking forS€riously the educational crisis in K-12 if
and was led initially by Jerrold R.allofus, itis hard to argue that our elderd€ don't. Science and math education in
Zacharias. PSSC physics changed tisbould not be properly cared for. Perhaq!fs'lz'S not somebp(_jy elses_problem-'lts
face of high school physics education isome day, however, public officials will® shared responsibility and it is now time
America. Even more recently, the MIT
Commission on Industrial Productivity

concluded in its 1989 repoMade in If America’s youngsters are its future, then their
America that'the failure to nurture our || - development and education must be the country’s

human resourcéand théneglect of the 5 . 5
institutions that educate Americatie No. 1 priority. It is not clear that our collective

at the root of America’'s lagging||] national values reflect that priority....Perhaps some
productivity, and that*without major | - day, however, public officials will recognize thatthe
changes in the way schools and firm| - edycation of our young must be treated as a long-

train workers...no amount of . ‘h the f ¢ ..
macroeconomic fine-tuning or term 1investment in the future of our communities,

technological innovation will be able td] our states, and the nation.
produce significantly improved economi
performance and a rising standard of

living.” MIT has enormous credibility recognize that the education of our youngr MIT, as an institution, and as a citizen
when it speaks about science anghustbe treated asalong-terminvestmeft Cambridge, of Massachusetts, and of
technology, and it can help make cledn the future of our communities, ourthe United States, to engage the problems
the connections between education arsfates, and the nation. The same shoff- the K-12 system, particularly in the
productively and, ultimately, betweerterm mentality that has allowed U.s&réas of math and science education.
productivity and our standard of living.industry to be eclipsed by that of ou _
Our ability as a nation to influence worldrading partners seems to pervade evefy Education...has produced a
affairs is also likely to decline as ouraspectof American life. Itstrikes me tha[ V@St Population able to read but
economic strength declines. Anew repogducation is the lever that may changpunable to distinguish what is
by the Committee on Economicthis aspect of our culture, but only if we{| Worth reading.”

Development (CED), a policy andallow it to do so. G.M. Trevelyan
advocacy group of 250 leading businessMIT has tackled problems of nationa _
executives, warns th&tUnless we act impact before. During World War II, MIT ||| “S0ap and education are not as
swiftly and decisively toimprove the waybecame involved in developing radar, g Sudden as a massacre, but they
we invest in our mostimportant resourcedrogram with clear national implications||| a'€ more deadly in the long rup.”
our nation’s children, we arejeopardizind—he nation was at war and its future was gt Mark Twain

American’s survival as a free ancbtake. The same reasoning applies today: _
prosperous society and condemning muéhnerica’s future as a viable, self-sustainingl “Human history becomes more

of a new generation to lives of povem;ociety in a global economy is no less gtand more a race between
and despai. stake now. At the risk of exhibiting the|| education and catastrophe.”
If America’s youngsters are its futurelaCk of humility that others often attribute H.G. Wells

then their development and educatiop MIT the Comm_lttee believes MIT s
position as the leading research university
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The Commitiee on Academic Responsibility

The Interim Progress Report of thend practices invariably began with th
Committee on Academic Responsibilitystatement that such practices are qui
was distributed to the faculty in mid-field-dependent. While we believe thi

August. The Report also appears in the be the case, we would like to...sharpgn

September 1Tech Talk. Committee this assertion and give it content
Chair Sheila Widnall shares the hope duestion To what extent are different

Committee on Academic
Responsibility

Richard Mulligan
WHITEHD 367

the FNL Editorial Board that feedbackperceptions field-dependent, to what xs-5161

from all constituencies will fill the next extent are they due to varying awarene
issue ofThe MIT Faculty Newsletter. of change?

We summarize a few points from the
report, with related questions: An Appendix to the Report lists specifid
guidelines in Data Management,

Report: Although science is todayPublication PracticesPeer Review,
perceived by many as yet another specid@raining and Education.
interest group whose access to public
funds must be severely scrutinized, theQuestion. Are there structural
fact remains that many of the problemsonflicts? Are differentguidelines neede
faced by the world - overpopulationforundergraduate and graduate training

bBiology, Associate Professor

Jerry Friedman

24-512

X3-7585

Physics, William A. Coolidge
Professor, Institute Professor

Morris Halle
20D-219
| X3-3221
Ainguistics and Philosophy, Institute

mismanagement and depletion offor instance: does pressure to cregtérofessor

resources, pollution - can only be solveémployment for the financial aid/work-
through the disciplined application ofstudy componentconflict with the goal o
human knowledge and reason minimizing involvement of students i

n
Question Obviously, we mustdevelopactivities that do not provide meaningfljj
in ourselves and in our students forms afducational experiences? Isthe injuncti o

“knowledge and reasbrbeyond the againstfragmentary publication of the

Gerald Wogan

16-333

X3-3188

Division of Toxicology, Director,
rofessor

strictly“scientific’ or technical. Can our results of a scientific investigation or thg speila Widnall - Chair

discussions be more specific than the lastultiple publication of the same or similal
decade’s discussions 6Humanities; datd in conflict with the page limit
“Context; etc.? policies of journals and proceeding
volumes? Does the proliferation o

Report: We hope that when this isspecialized journals force scholars
understood, the public’'s esteem foespecially those whose work is crosg
science will be restored disciplinary, to publish overlapping

33-218
X3-7486

5 Abby Mauze Rockefeller Professor
of Aeronautics and Astronautics

’_Committee E-Mail Address:
VALUES@MIT.EDU.

Questiont What can we contribute sopapers in journals that reach differerjt
the report (inits final version) willindeedaudiences? « .
help restore (and deserve) the public's The above excerpts and questions ard © Make your childrerapable of
esteem for science and for researdffered as a starting point to comment8onestyis the beginning of
institutions? and commentary about the Interimeducatiory.

Progress Report of the Committee on

Report: Because of the rapidity with Academic Responsibility. We encourage
which changes have taken place, muglesponses from all members of the MIT
of the academic community is stilcommunity. Please send material 1) ag = 203"
unaware of the fundamentally altered’he MIT Faculty Newsletter 38-160; 2)x=3;Y =-4
environment in which the pursuit ofE-Mail at FNL@ZEISS. MIT.EDU; or 3yy - 1 x
science finds itself to any member of the Editorial Board. 512 gin 2.y

Discussions with members of the MIT In addition, any member of the
community about research standard€ommittee on Academic Responsibility?) = 5 In3

would welcome your comments.

John Ruskin

Answers
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What's Right With IAP?

Linn Hobbs and Travis Merritt

Independent Activities Period washeads have been interviewed, mosind cranny of this Institute can and do
created in 1970 as the response tocamprehensively in 1990-91 (by us)rub elbows.
charge by the provost to a Committee owhat have we learned from and about Student and Faculty Participation

the Academic Calendar, chaired byAP inthese intervening 22 years? Students consistently view IAP as
Professor Jim Munkres, to consider “Everything Under the Sur?’ welcome relief from the structure and
creating “a period without Firstofall, IAP remains a unique ancpressure of the regular academic terms

classes...between New Year's Day angioneering program which has attractednd as offering opportunities for
the beginning of the second semester...t@tional attention and focug/hile over alternative educational experiences.
be used by faculty and students as theyhundred universities since 1960 hav€aculty response is mixed, though most
desired’. In proposing the plan to theinstituted long mid-year breaks, studyaculty members make valuable use of
faculty, the Committee on Educationaperiods and even intersession periodbe January break and 85% have favored
Policy stated that‘the purpose of the and other variants of a 4-1-4 calendar, netention of IAP in its present form in a
independent study period would be tinstitution’s program is now or has beerl 985 poll; 88% of those offering credit-
provide a time for students to read and tg

study at a more leisurely pace than . .. .
possible during the regular semester, The number of IAP activities rose almost monotonically

get better acquainted with the facult from 1970 to 1985, leveling out at between 600 and 700
member assisting them, and atime duringy over the last half decade....
which they would be free from the pressu
of homework, quizzes and grades. Its
purpose isotto give everyone a chanceas comprehensive or ambitious as MIT'$earing activities in IAP 1991 say they
to pick up a few more units of academid@he number of IAP activities rose almostvould offer these subjects again.
credit? monotonically from 1970 to 1985,Although only a small minority of faculty
The name originally suggested]evelingoutatbetween 600 and 700 ovenembers would do away with 1AP
Independent Studies Period, was amendte last half decade in what by any measuagtogether and increase the length of the
to Independent Activities Period from theamounts to a true educational cornucopitall and spring semesters, a larger group
floor of the faculty meeting at which it Justas anyone can come to the tableiat concerned about the educational
was adopted. The Munkres Calendahis feast, so too can anyone do th&ubstance of what goes on over IAP and
Committee listed a dozen ways in whiclzooking. IAP draws from all segments ofavors increased contact between faculty
such a period might be utilized, andur community - research, supportand students during the January period.
notably included, as a final objectivetechnical and maintenance staffs, aswet IAP '91, only 160 (25%) of the 650
“providing opportunities for flexibilityin as students and faculty. Many of théAP Guidelisted activities were faculty-
learning and teaching styl&s. The more imaginative activities are initiateded (up from 125 in 1990) and less than
opportunities, objectives, and concerngy students, and the experience &0% of MIT faculty members participated
for IAP in 1970 are strikingly similar to organizing and teaching material to whicin any way in these offerings. In 1974,
those 0f 1991-92, ayearwhentheideatliey bring individual enthusiasmsthe number of faculty-lgguideactivities
calendar reform is once again beingrovides a unique learning experienceas 262 (51%), representing participation
bandied about. for them. A surprising number ofby 34% of faculty. Of course, many
Every four years since IAP wasactivities are organized by graduatether faculty members supervise UROP
confirmed as a permanent fixture in thetudents who, although understandablgsearch over IAP and attend IAP
MIT calendar, the IAP Policy Committeeusing IAP to burrow into their thesisactivities along with students.
has reviewed the January period. Activityesearch, nevertheless find time to shareLaboratories and Centers have
leaders have been polled and participatidgheir creativity; they are a considerabléistorically made better use of IAP than
statistics monitored each year since it®source whichis otherwise under-utilize®epartments. In IAP '91, the largest
inception. Extensive studentand facultin this community. 1AP brings us allproportion of activities (40%) was led by
surveys were conducted in 1977, 198%pgether in a way possible at no othdnstitute staff members, rather than by
1988, and 1990. Departmentand sectiotime of the year. People from every nook

(Continued On Page 16)
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(Continued From Page 15)

students or faculty, and this has been trigpanish, and Japanese in IAP '916.270 robot design competition in
for atleast adecade. This does not meaimdergraduate students often aspire tlectrical Engineering.
necessarily, however, that IAP idoreignlanguage proficiency but cannot
dominated by non-academic elements &ind time, between Institute and Departmental Involvement
MIT. Many of these staff are teachinglepartmental requirements, to fit in the In September 1990, (then) President
andresearch personnel, and the proportioriroductory subject, letalone athree- dGray and Provost Deutch wrote to the
of activities organized by‘academit four-semestersequence. Taking thefirsschool deans, admonishing departments
people (faculty; students; researcHevel subject during IAP enables almosio reestablish central faculty involvement
teaching and library staff) last year waany student to acquire at least twin the educational content of IAP.
57%. Nevertheless, many in theemestersofalanguage. (The follow-oDepartment heads were asked to assume
administration, and at least the last thremibjects might in some cases be offerdithe responsibility for administration of
IAP Policy Committee chairs, havein IAP as well.) The intensive format isdepartmental IAP programs andto enjoin
favored increased academic seriousnegarticularly conducive to languagetheir facultiesto create IAP credit-bearing
in IAP. The two most recent studenacquisition and provides an alternativeubject offerings with alternative teaching
canvasses in 1988 and 1990 have showearning mode. Similararguments applgnd learning formats, to be listed in the
substantial student demand for formab teaching computer methods, a highlMIT Bulletin. Although a directresponse
credit-bearing academic subjects tauglsuiccessful example of which (10.001to the recommendations of the 1990 IAP
by faculty. with 87 students registered) was offereBolicy Committee, this directive addresses
Academic Pace and Pressure by Chemical Engineering in IAP '91. a perennial plea of every IAP review
Increasing the academic contentof IAP With the exception of departmentacommittee over the past two decades.
need not increase the academic pressdield and internship programs (which aréndeed, it was the resolution of the faculty
on students (and faculty) or turn IAP intmbvious but exclusive candidates fomn 1973 that...faculty objectives during
a compressed caricature of the fall anditersession periods like IAP) andAP are no different from those during
spring semesters, which has beenramedial versions of 8.01 and 18.01, ntherestoftheyear[....] Every department
persistent fear starting with the first IARNstitute or departmentakquirements should establish for IAP a pattern of
Calendar Committee in 1969. Quite thare currently slated for IAP; the prevailingpperations which makes its faculty
contrary, we suggest such offerings caphilosophy has been that it is contrary taccessible to students on the widest and
domuchtorelieve the pace and pressutége spirit of IAP to require that any mostvaried possible basis consistentwith
altogether too prevalent in the fall andubject be taken in IAP. However, thenaintaining normal levels of research
spring semesters, by promotingincreaseption of fulfilling departmental and outside professional activity. Every
scheduling flexibility and widening requirements, in alternative formats odepartment should try to achieve an
academic option®roblems of pace andpermutations, is well worth exploring. Inequitable distribution of academic
pressure arise when students don’t haweder to utilize IAP more efficiently, responsibilities among its faculty during
enough time to study what they want t&€hemical Engineering has, for examplahe nine month period of each academic
take or what others think they shouladonsidered modularizing its sequences g€ar, including IAP, and if inequities
take. IAP can help by offering studentd 2-credit required subjects intoshould arise, it should seek to correct
the option of a subject they want to opermutable 6-unit modules which couldhem in succeeding yedrs.
have to take in an environment wittbe fit into IAP, to provide considerably It is fair to say that, at least until
reduced competing demandsl thatis more scheduling flexibility for their September 1990, this faculty directive
needed is a reasonable safeguard tmdergraduate majors and increasdthd met with little more than token
prevent compulsive MIT students fromoptions for taking elective subjects withirresponse from departments, not because
overloading. This exists currently in theor even outside Engineering during thdepartment heads were obstructive or
form of a 12-unit limitation on credit, aregular fall and spring semesters. It hagepartmentfaculties unsympathetic, but
ceiling which the COC and Registrabeen argued that at least the competitidiecause many departments are stretched
take very seriously indeed. partof 2.70 could be scheduled into IARN their teaching, and department heads
A case in point is the array of 12-unifThe popularity of such practical learnindhave fevquidsto offer for thguosn the
intensive foreign language coursesxperiences in an IAP format has beetight scheduling of undergraduate
offered in French, German, Russiaramply demonstrated by the student-run (Continued On Next Page)
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requirements. calendars were channeled to devisingork for money during IAP, and many
We suggest that IAP is an opportunitynew ways to make IAP fulfillits intrinsic do. They are free to travel, or to stay at
rather than an added burden, which coufabtential, the perceived need for calend&ome to catch up on sleep. Athletics on

provide needed flexibility to an academiceform would disappear. campus run at full tilt and in astonishing
structure grown inconveniently rigid. Creditable Offerings and variety. UROP can be tried on for size.
Most engineering departments and some Credible Freedoms Internship opportunities await. New

science departments are hard-pressed td he questionis nolonger one of concenpublic service fellowships beckon. Big
squeeze into four years the Institutabout credit-grubbing. It is one ofWheels can be dined with. The original
requirements, department core and sukesponsible use of a precious resourcigee-wheeling spirit of IAP is not in
specialty sequences required for Bo matter how much we revere learninggopardy.
professional education, let alone théorits own sake, credits are the coin ofthe Still, the temper of this time is not the
context subjects and other humanitieealm for serious academic effort. Weame as that of 1970, and MIT’s January
offerings perceived by many to behave created the monetary system; it imust continually adjust to new realities.
indispensable for turning out societallyunfair to devalue the currency. Sixteefor awhile, students liked to justify IAP
responsible leaders of technology. Thmajor credit-bearing offerings in IAPvery much as one would justify a vacation
coming introduction of biology into the’91 turned away substantial numbers gberiod, almost exclusively as release and
Science Requirement core, howevestudents;two-thirds were oversubscribegspite from the MIT pressure-cooker.
This argument no longer suffices. Many
(though by no means all) of today’s
Problems of pace and pressure arise when students students want actual study as part of
don’t have enough time to study what they want to take their IAP experience, and we should
or what others think they should take. IAP can help by provide opportunities for that as well as
offering students the option of a subject they want to or those for less intellectual doings. There
have totake in an environment withreduced competing ||| istime forboth. Asingle 6-unitor 9-unit
demands. IAP subject hardly locks anyone out of
other activities. It's worthremembering,
too, that study in the January regime is
laudable, further restricts availablewithin aweek of th&uides appearance. necessarilyquite different, in rhythm
choice, while five-year professionalThe demandisgenuine. Itexceeds supynd style, from its counterpart in fall or
programs run up against tuition barrierao an embarrassing extent. And thspring, and the difference is intrinsically

But the answer cannot be to return thelientele are not just highly motivatedrefreshing if not relaxing. The prime
17 days of IAP to the fall and springstudents wanting to tack a few moreriterion for any student’s self-designed
semesters and try to cram in more. (Wsoreboard points onto their career totalAP program to meetis that it be arguably
doubt that many faculty would simplythey are students eager to try sustainesh integral part of his or her total
spread out the existing workload into théearning in a different framework andeducational experience at MIT. We
enlarged semesters.) Although integratingxpecting recognition for it. should“requiré no more and no less.
the IAP period over four years of an Credit-bearing subjects rose 20% in Over 1000 undergraduate students
undergraduate education amounts &P '91, and the roster of activitiesreceived grades and creditfor some piece
about a semester, eliminating IAP woulaneeting ten or more times doubled. Buf activity during IAP '91. More than
lengthen each term by at most about founumbering only 70 or so (10% of the totaB000 didn’t. But upwards of 75% alff
contact hours in any subject. Shorteningctivities), such offerings still have aundergraduates were on campus for at
it would yield even smaller termlongwaytogo before IAP is choked witheast the last three weeks of the period,
increments, while reducing significantlythem, as some seem to fear. andthe evidence shows thattheir energies
the number of large-scale January TheGuideis as well-stocked as evemwere actively engaged. AP
offerings. Retaining it preserves a builtwith hundreds of non-credit activitiesmay appear frivolous to some faculty,
in vehicle for doing, in sensibly quantizednany of them innovative, off-beat, andut a lot of students are serious about it.
units, what we can't find time for in thewild enough to gratify even the mosOur January is gaining, not losing,
regular terms. If half the creativityextravagant appetite for cognitivestrength. We should keep our Independent
likely to be expended in devising newecreation. Students are still at liberty téctivities. Period.
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M.1.T. Numbers

Classroom Space

40 —
3B | —
30 1
25
20
15 —
10 1
5 i
/]
0 I I I I I I I/| I( I l I?l I l Ilﬁ
<25 ' 26-39 ' 4050  51-80  81-101 102-180 181-293 294-325 326-449 450 451-565 566
Room Siz e Number of Rooms
25 & Under 33
26 - 39 39
40 - 50 38
51- 80 26
81-101 0
102 - 180 13
181 - 293 0
294 - 325 2
326 - 449 0
450 1
451 - 565 0
566 1

*Classroom space under the jurisdiction of the Schedules Office. Individual departments maintain a variety of
mostly seminar-sized rooms.
Source [and thanks]: MIT Schedules Office.
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Renovation and Renewal:

The Literature Curriculum at MIT
David Thorburn

In the past two or three years, as th® conceive such fields as literature angkgistered as concentrators each year.
national debate over multiculturalismhistory - the core ofwhatusedtobe calledIn 1976 when the literature faculty
political correctness and the allegethe liberal arts - assoft’ or peripheral. embarked on a major renovation of its
breakdown of the canonical traditions oAnd of course this internal state of affairprogram, all subjects in literature were
the old Humanism has grown louderis replicated in the larger world. I've lostessentially introductory; there were no
more polarized and uncivil, | havecountofhow oftenI've heard thisresponsgrerequisites and the only difference
discovered increasing comfort androm people who learned that I'm aamong courses was that some - a
intellectual satisfaction from theProfessor of Literature hef@h,really! disproportionately large number - carried
curriculum in literary studies at MIT. | didn’'t know they taught literature atHumanities Distribution credit. Certain

Conceived in the late 1970's in theMIT.” Yet as nearly coursesdrew decent numbers, butitwas
aftermath of the political protest andall our undergraduates come to realizeirtually impossible to predict
curricular confusion that marked the eraarly in their careers at the Instituteenroliments, and many subjects were
of the Vietnam War, the literatureliterature has a central place at MIT - iscandalously undersubscribed.
curriculum at the Institute has been an innovative curriculum notable for its One reason for this situation was that
practical and an intellectual successtability, its intellectual coherence, andhe literature program had become an
whose contribution to our communityits commitment to diversity. essentially freelance operation, in which
each professor was responsible for
subjects in his/her specialty but without
significant coordination with colleagues.
A second reason was that the catalogue
listed many subjects that were taught

The curricular renovation undertaken by the literature
faculty at MITwas simultaneously radical and conservative,

responsive to powerful, legitimate complaints against the iregularly. Literary study at MIT had
rigidity and narrowness of the old Humanist agenda but become amorphous and incoherent.
conscious as well of the enduring intellectual values It's important to realize that these
embedded there. circumstances mirrored the condition of

humanistic study at most American
T h e colleges and universities in the period
has been underestimated or taken faumbers alone tell a remarkable storyollowing the turmoil and challenge to
granted. In fact, in my own (no doubOverthe past15years, annual enrollmeritstellectual authority that characterized
biased) view the literature curriculumhave averaged more than 1100; in the labte late 1960’s and early 1970’s. The old
has been one of the glories ofhreeacademicyearsannual enrolimentkigh culturé curriculumhad come under
undergraduate life at MIT over the pash literature subjects averaged more thdierce, and often ill-conceived attack; in
15 years. 1200. More than eighty percent of MITresponse, requirements had been
The low visibility of the literature undergraduatestake atleastone literatumbandoned and traditional subjects had
program at MIT is not hard to understandsubject before graduating. A significanbeen deserted by students and by teachers.
we are preeminently a scientific andind steadily increasing number of The curricular renovation undertaken
technological environment and nandergraduates choose to minor or toy the literature faculty at MIT was
undergraduate enrolls here intending tmajor in literature; as of June 1990, 42imultaneously radical and conservative,
make literary study his or her primarystudents were registered for the minailesponsive to powerful, legitimate
work. Moreover, unlike their colleaguegprogram, 34 were majoring in literaturecomplaints against the rigidity and
inengineering, the sciences and the sociblhe literature concentration has long beamarrowness of the old Humanist agenda
sciences, the humanists oversee mme of the most popular in the School dfut conscious as well of the enduring
substantial graduate programs, and tliéumanities and Social Sciences; sindatellectual values embedded there. The
whole culture of MIT tends, perhapsl985 an average of 170 students havew curriculum aimed to reestablish the
appropriately and in any case inevitably, — principle that literature was a body of
(Continued On Page 20)
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(Continued From Page 19)

knowledge, offering atiered or graduatedurriculum, traditional subjects likecolleges. Literature concentrators and
set of subjects in which students who hdtRomantic Poetryy or “Eighteenth- minors at MIT can, for example, center
mastered elementary skills could moveentury Fictioii share space with coursesheir work on particular periods or genres
on to more advanced subjects. devoted to “Women in Literatur&, or broad themes of the traditional sort,
The new curriculum embraced arfPopular Narrative, “American but they can also concentrate in such
enlarged, more generous conception dfelevision] and “American Voices, areas as popular culture, film, literature
literary study, incorporating such materialvhich treats a range of minority and nonby women, ethnic and minority cultures.
as film, popular culture and writing bycanonical texts, including popular songs, And, perhaps most important in light
women and by ethnic or minority groupsolk tales, native American literature. of MIT’s tradition of intellectual
largely excluded under the old Theadvanced orseminartier maintainsxcellence, students who major or minor
dispensation. Butitdid soin a moderate, similar, controlled mixture of traditionalor concentrate in literature will nearly
always be working with teachers who are
nationally recognized experts in the
materials under study - an advantage

In the introductory ftier, for instance, the survey of rarely available to undergraduates even
American literature now includes such things as slave '(;‘ major “Ee(;a' artls U;'Vers't'les' ,W_her‘la
narratives, neglected or newly recovered texts by istinguished faculty have only minima

contact with non-specialist students.
This last, crucial virtue of the literature
curriculum at MIT is a consequence of

women, African-Americans and native Americans along
with traditional works....The result of these and other
changes is a curriculum that offers a far more diverse the fact that the renovation of literary

and stable range of offerings in literature than that studies here occurred during a time of
available in most liberal arts colleges. internal change as momentous in some

respects as the changes taking place in
the outer culture. For during the 1970’s
inclusive spirit that continued to supporand new authors and texts, and deals #e old Humanities Departmentat MIT -
andrespectthe aesthetic value and culturaell with theoretical approaches ta catch-all space for historians, literary
importance of older traditional texts. literary and cultural interpretation. scholars, language  teachers,

In a significant departure from the Certainoperational principles, adopteghilosophers, anthropologists, musicians,
practice at many other universities, thevhenthe new curriculum was introducedthers - began to enlarge and to disperse
literature curriculum did not segregatén 1977, have been as important to itito separate, autonomous units, whose
its non-canonical materials into separateuccess as the pluralist intellectuadxpectations for promotion and tenure
categories orintellectual ghettos. Instea@tionale that undergirds the programwere measured by the standards already
these texts were integrated ofToaccommodatethe majority of students place elsewhere at the Institute.
“mainstreametin a unified but diverse for whom demanding requirements in My own pride in the professional
curriculum. science and technical fields have firgdistinction of my literature colleagues

In the introductory tier, for instance,priority, introductory subjects are offerecand in the intellectual power, the rigor
the survey of American literature howevery semester and in nearly every timend diversity of our curriculum is
includes such things as slave narrativeslot. Nearly all literature subjects arainqualified. But | confess | do hope for
neglected or newly recovered texts bgffered every year, so as to allowhe day when the program for literary
women, African-Americans and nativeconcentrators and minors as muchtudiesatMIT will achieve the recognition
Americans along with traditional worksflexibility as possible in planning theirit deserves: the day when outsiders, on
by Emerson, Thoreau, Melville, Twain,programs. learning that I'm a Professor of Literature,
Emily Dickinson. Other introductory Theresultofthese and other changesusll respond (accurately, at last)Oh,
subjects contain a similar mix of new and curriculum that offers afar more diverseeally! I've heard that literature at MIT
traditional materials. and stable range of offerings in literaturés especially imaginative and excitirig!

In the intermediate tier of thethan that available in most liberal arts
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A Presidential Colloquium

on Teaching and Research
Travis Merritt and Lyna Wiggins

Anyone who regularly reads thisa meeting in its own way, though all willand sub-issues, including but not limited
Newsletter or simply listens to the talk involve a mingling of faculty, researchto these:
of colleagues - will be familiar with and administrative staff, graduate ™™>Should the criterion of balance
several recurrent themes in facultgtudents, and undergraduates (freshmbetween teaching and research apply to
opinion: alarm over changes in thavill be allowed to choose among theny academic department as a whole
research funding environment; concermarious departmental sessions). and/or to all individual faculty within it?
about the seemingly inexorable For the large Kresge gathering, the “>What are the existing reciprocities
multiplication of demands on our time;Colloguium Committee has devised abetween teaching and research, and how
pride in MIT’s hard-earned uniquenessinusual format. Amega-panélof ten cantheybe extended/strengthened? Can
as ascience-centered research universNyT people (administrators, faculty,we imagine (and implement) others?
committed to a distinctive brand of
undergraduate education; a certaig
ambivalence toward the linkage betweq| A “mega-pane? of ten MIT people...will address this general
teaching and research; a persiste]| Challenge Resolution: “MIT faculty are both teachers and
eagernesstoquickenourclassroomskilll researchers. Attheir bestthese two roles are mutually reinforcing,
On Wednesday, October 9, people frof| and their fusion uniquely strengthens the Institute as a place for
all walks of the Institute’s academic lifq| |earing. In practice, however, they sometimes fall out of balancel
will come together to talk a_lbout t_he or even into conflict. To enrich undergraduate and graduate
confluence ofthese and otherissuesin . . o .

education, MIT should find specific ways to make teaching and

MIT Colloquium capaciously titled : . .
“Teaching Within a Research University. research more closely complementary in the professional lives of alj

This Colloguium, initially conceived || _faculty members?
by the Inauguration Committee fo
Charles Vest, will be the concluding
official event of his inaugural year. Thestaff, and students representing all five "How does the spirit of this resolution
specific topic was set as a challenge §chools), to be introduced by Presidemtpply to MIT’'s many research
President Vest as he works to buil®/est, willaddress this general Challeng&boratories and centers, where many
consensus about the shape of MIT'Resolution: non-tenure-line staff and graduate
institutional mission for the future. Itis “MIT faculty are both teachers andstudents join faculty in the educational
in fact a topic that should draw us all intsesearchers. At their best these twenterprise?
productive discourse, so that rightoles are mutually reinforcing, andtheir “Should peer review of teaching
questions may be framed, and thefusion uniquely strengthens the Instituteffectiveness be undertaken as
answers tentatively sought, in aras a place for learning. In practice,systematically as peer review of research
ambitious collective act of self-definition.however, they sometimes fall out ahpromotionand tenure cases, and given

Like earlier MIT Colloquia, this one balance or even into conflict. To enrickequal weight in decisions? How?
will occur in two stages: convergence foundergraduate and graduate education, "UROP is maybe our strongest suit in
a plenary session in Kresge AuditoriunMIT should find specific ways to makeeaching and research complementarity.
(4:00t0 5:30 PM), followed by dispersateaching and research more closelyHow canwe have more ofitand encourage
into smaller discussion meetings, witltomplementary in the professional livegarlier involvement for undergraduates?
food (6:00 to 8:00 PM). Since theof all faculty members. “For many Institute faculty, teaching
practical implications of the topic this The panelists willbe probed and goadeeixcellence means mainly lecture-hall
time are specific to particular disciplinesto specificity (and brevity) by Michael S.performance. Do we need more attention
the dinner-discussions will be hosted bppukakis, former governor oftointeractive teaching modes, discussion
academic departments rather than byassachusetts, who will take the role aethod, and the dynamics of learning in
living groups. Each course will structurenterlocutor. He will proactively elicit very small groups?

response to a range of relevant questions (Continued On Page 22)
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“Is it true that, for graduate studentg
research assistantships carry mo
prestige than teaching assistantships?
so, why? Should this value syster
change?

“How can students - graduate an
undergraduate alike - be given the mo
effective voice in the assessment ar
reward of good teaching?

"The quest for research grant fundin
becomesincreasingly arduous and tim
consuming. How does this affectteachin
quality, including personal accessibility
of faculty to students? Should MIT re
adjust its expectations about how muc
of their own compensation faculty
members should raise?

“"Do we have enough support service
and instructional resourcesto help facult
members develop their teaching skills7

“"Do multiple educational demands o
faculty time molest research efforts?

"How do grant funding sources affec
MIT’'s educational agenda an

o Colloquium Participants
If

N Introduction
President Charles M. Vest
d
pL Interlocutor
dGovernor Michael S. Dukakis

Panelists
Dean Robert J. Birgeneau
Yonald Chery, 6/G
Professor Woodie C. Flowers
h Professor J. David Litster
Dean Joel Moses
Professor J. Mark Schuster
S Colleen M. Schwingel, 15/4
Y Professor Robert J. Silbey
Professor Irene Tayler
' Professor Jacquelyn C. Yanch

D
g

t .
" Summation

Provost Mark S. Wrighton

programs?

“"What's our working definition of a
research university?

In closing, Provost Mark Wrighton
will attemptto summarize the afternoon's
proceedings.

Inthe interest of lending real substance
to community-wide discussion of the
Colloquium topic - and in the hope that
practicable courses of action may emerge
from it - the organizing Committee is
soliciting focused opinion-pieces from
the faculty and others. These will be
gatheredinto a retrospective publication
of record, which will also include a
summary of the Kresge proceedings and
notes derived from the various
departmental discussions. If you'd like
to contribute something succinct (ho more
than 750 words, please), try to get hard
copy and disk to Donna Friedman, MIT
Colloquium Committee, Room 7-104,
by October 1, so that your views can be
made available to the panelists and the
interlocutor before the event itself.

Daniel S. Kemp is Professor of
Ron Latanision
Arthur Mattuck
Travis Merritt

David Thorburn

Authors

A. P. French is Professor of Physics.
Linn Hobbs is Professor of Material Science; IAP Policy Committee Chair.
Frank S. Jones is Professor of Urban Studies and Planning.

Chemistry.

is Professor of Materials Science and Engineering.
Is Professor of Mathematics.
is Professor of Literature; Head UASO.
is Professor of Literature; Director, Cultural Studies Project.
J. Kim Vandiver is Professor of Ocean Engineering; Faculty Chair
Lyna Wiggins is Assistant Professor of Urban Studies and Planning.
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Some Reflections on Educational

Innovation and Reform at MIT
(Continued From Page 1)

major redesign of the core program, angear (my first as a permanent member ¢fie acronym CCCP, with compliments to
whose eloquent articulation of MIT'sthe MIT faculty) it was enthroned as theé_enin - Zacharias required his committee
educational goals has never been bettereshly available version of freshmammembers to devote a full week of every
Almost every subsequent effort to modifyphysics. It was given what was meant tmonth during a whole academic year to
or reform the core has used this report && a very neutral title“Physics: ANew immersion in the core courses and
a starting point. In this article, howeverlntroductory Coursé- but our students, curricula. The recommendations of his
| should like to adopt a more personahore alive to things than the unperceptiveommittee were instrumental in
approach, and speak from my owiuthors, seized upon its acronym, angersuading the faculty to reduce the
experience of educational reform at MITrom the very first week it was known agnonolithic core programs from two years
since Ifirstbecameintroducedtoitalmod?ANIC. In line with Zacharias’s toone, and to replace the lock-step of the
exactly 30 years ago. ambitions, this course tried to offer to alsecond year with such things as the

The story, so far as | am concernedreshmen some acquaintance witBcience Distribution, the Institute
begins with J. R. Zacharias, a professémoderri physics - i.e., physics fromLaboratory Requirement, and a wide
of physics at MIT from 1946 until his 1895 to about 1930! - in addition to thespectrum of offerings to satisfy the
retirementin 1970. He achieved fame ita7th-century mechanics and 19th-centungquirements in Humanities and Social
the late 1950’s for leading a nationaklectricity that had been the almosEciences. Even in the freshman year,
effortto create a new high-school physicexclusive topics of the previous standarthere came into being a range of options
course, known as the PSSC (after thaffering. | mention this not so much forin the mathematics and science subjects.
name of the committee - the Physicdts own sake, but as a striking instance &Whether this was altogether a good thing
has been a subject for debate ever since,
but again it was testimony to MIT's
readinessto experimentwith educational
reform.

The next major highlight was the

The next major highlight was the introduction of the
UROP program in 1969. Inspired by Edwin Land’s

famous “Generation of Greatness ” speech to the MIT introduction of the UROP program in
community in 1957, and given some initial financial 1969. Inspired by Edwin Land’s famous
support by Land himself, this program has grown and “Generation of Greatnésspeech to the

flourished since its earliest days under the leadership MIT community in 1957, and given some

initial financial support by Land himself,
this program has grown and flourished
sinceits earliest days under the leadership
and guidance of Margaret MacVicar. It
Science Study Committee - that guideIT’s openness to change in thdsnowsowell known, and so much apart
it). Zacharias and his chief collaboratorducational arena. It was certainly natf the educational fabric of MIT, that it
Francis Friedman (another professor @ghe only major change going on. Ataboutertainly needs no comment from me.
physics here) decided to follow this ughe same time, | believe, Amar Bose anllany would say that it is the most
with a program to produce better basihis colleagues in Electrical Engineeringmportant single innovation in
science instruction atthe university levelere creating a new version of the basiendergraduate education that has ever
They formed what was first called thecourses in their field, and | am sure thaaken place at MIT - to say nothing of the
Science Teaching Center. Although itthere were many others. model it has provided to the many other
aims were to influence the teaching of In 1964, also, came the biggest singlstitutions that have emulated it.
science everywhere, MIT was the naturaeorganization of MIT’s core programs Although many individual innovations
testing ground for its work, and one of itsince the 1950’s. Again the chief nambave happened since the 1960's, the
chief products was a radically differentvas that of Jerrold Zacharias. Agreatest emphasis in recent years has
version of freshman physics. Initiallychairman ofthe Committee on Curriculunprobably been on the total educational
(1963) this was taught just as a smaContent Planning - deliberately andexperience, particularly for our beginning
option for about 50 students, but the nefaicetiously designed, in this case, to have (Continued On Page 24)

and guidance of Margaret MacVicar.
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students. | will not try to contributefinal answer is right). | believe that thecontroversy, letme touch on such matters,
anything new to the seeminglyinstitution and general acceptance of @cognizing that | am offering a strictly
interminable debate on the subject ofriting requirement at MIT is of personalview.
“pace and pressufdyut | would like to enormous importance. In its present The distinguished physicist Hermann
say a few words about one specific ardanited form it scarcely deserves to bd8ondi once pointed out that the
inwhich I have been personally involvedvritten with a capital W, but it is a stepprofessional lifetime of a typical faculty
- namely, the Writing Requirement.  inthe right direction. 1 hope that, as timenember is on the order of 30 years;
In an institution as heavily committedgoes on, a substantial writing componetiherefore, to replace him or her requires
as MIT to the fields of science andwill be incorporated throughout theonly anaverage of 1/30 student per year.
engineering, it is easy to overlook oteaching of science and engineerintn other words, an almost negligible
ignore the fact that, although the languagubjects atall levels. | recallthe complairftaction of the students we teach are
of science is mathematics, plain Englisbf one student who said that, throughoing to step into our shoes, and most of
(or its equivalent in other cultures) idack of use, herwriting ability deterioratedhem don’t even want to. Itis a mistake
absolutely essential to its effectivamarkedly during her years as anbut a mistake that we probably all fall
communication. Every practicingundergraduate here. Butthe other sidewito in our teaching - to act as if our
scientist or engineer knows that, anthe coin is that a large fraction of oustudents share all of our outlook, values,
spends a substantial fraction of his or hémcoming students are seriously deficierdnd interests. One of the reasons that |
professional life putting words to paperin writing skills (I come to this fresh from became a physicist is that | delight in
or making oral presentations; yet, untinspection of this year’s Freshmarsolving tricky problems in classical
mechanics. | can talk about such things
with enthusiasm, and some students in
the freshman class will respond in kind.

The biggestchallenge we have in designing our general But many more will feel that they are
courses is to identify those aspects of our discipline being asked to perform pointless
thatwill provide a useful and lasting piece of education gymnastics. (Itis a somewhat different
for the non-specialist. | think we have a long way to go matter once students have chosen amajor

Lo department and are becoming young
before we get away from giving introductory courses professionals.) The biggest challenge we

that are merely the first steps in a complete sequence have in designing our general courses is

of courses for science majors. to identify those aspects of our discipline
that will provide a useful and lasting
piece of education for the non-specialist.
recently, development of literacy in theessays!) and may coast until late in thelrthink we have a long way to go before
normal sense in our students has beendergraduate career before being askee@ get away from giving introductory
regarded as being for the most part the demonstrate the ability to generate eourses that are merely the first steps in
job of humanities instructors. Certainlysizeable piece of correct and cohereatcomplete sequence of coursesfor science
there have been few rewards to studenpsose. majors.

for good communication within the Somuch forspecifics. But some ofthe | should like to comment, though with
scientific and engineering subjectsnostimportantaspects of our educationabme hesitation, on arelated aspect of the
themselves, and few demands for them tiperation are in a different dimensiontact that most of our students are not
demonstrate an ability to put their sciencéhey concern such things as theotential professors. Thisisthat, although
into words. A typical examination inqualitative character of the educationghe young people who are admitted to
freshman physics, for example, requiresxperience, and the faculty’s awarene$dIT are very bright, their interests may
nothing beyond an ability to write downof what our students are like. And naot be particularly scholarly, and they
and solve the appropriate equations (aradfective reform or innovation can takemay notall be full ofintellectual curiosity.
even here there is usually no penalty fgplace without taking these things intdVlost of them will go out to become

disorderly presentation so long as thaccount. At the risk of inviting valuable members of society, and that is
(Continued On Next Page)
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all we are entitled to ask. We should nacademic lives are fragmented in thigith them; their very survival is proof of
feel disappointed if they do not resonateay. If we are serious about educationdeir value. But | do believe that there is
to our own enthusiasms, which they maynovation and reform, we should try tglenty of scope for major changes in the
regard (perhaps with some justice) afind ways of addressing both of thesevay we perform our teaching role -
absurdly narrow. This, too, is somethingituations. My colleague John King hagspecially atthe world’s foremostinstitute
that needs to be taken into account as wefact done this. A number of years agoftechnology. (Yes, Athena, | know you
design our instructional programs. he introduced the concept ofare there, butyou can’t do everything!)
Arthird point, specifically with respect “concentrated studyin which a student And | hope that we never reach the point
to students when they first come to us agould, for example, do nothing butwhere we decide that our educational
freshmen, is that they are amazinglgalculus for four weeks, followed by fourproblems are solved. Only through
diverse interms of academic backgroungeeks of physics and then four weeks afonstant re-examination and constant
and intellectual (as well as socialchemistry, totally immersed in each ofenewal will our teaching programs
maturity. Faculty who do not teachthese subjects in turn. (This has agontinue to be exciting and alive. We of
freshmen may be largely unaware of thigdvantage for the instructor too, who hae older generation enjoyed a particularly
but those of us who work on the higtio work phenomenally hard for four week$avorable climate for such activities. And
school/college interface are constantliput then has the rest of the semester fragthout them, innovations tend to fade
confronted with it. Although mostoftheto pursue his or her own work!) Theand disappear, and may have to be
students who enter MIT are indeedcheme was tried, but did not endureeinvented. (This is just what happened
impressively competent and well(Perhaps it should be given anotheo freshman physics; after afew years the
prepared, itisimportantto recognize thathance.) PANIC program was replaced by a
an appreciable fraction ofthem may never But countering the passivity of thetraditional course. We have recently
have been exposed to rigorous academic
discipline. The recent mathematic
diagnostic, described in thisewsletter ||| Inatalk | gave afewyearsago, | drew attention to the fact
by Arthur Mattuck (see page 7), provide(] that the lecture, as a means of instruction, dated from
significantevidence for this fact. Itistoq the 12th century, and the printed book from the 15th.

easy to overestimate the preparednessg " .
our new students, and the design of o Shouldn’t it be possible, as we approach the 21st

introductory courses needs to bl[ Century,tofind means of instruction that are not based
constantly reviewed to check whethd| almost entirely on these archaic techniques?
there is a mismatch between what W
would like to offer and what our students
are capable of handling. educational experience within a singleevived it, hopefully inanimproved form,

Let me close with some remarks abowgubject is well within the bounds ofin the 8.01X/8.02X sequence.) My own
the qualitative aspects of the typicapracticality, as John King haschiefconcern, atthis point, is that under
classroom experience for a freshmademonstrated with his programs of takededay’s conditions of ever-increasing
student in a core science subject. THwome experiments in 8.01X and 8.02Xpressure on our faculty members, there
first thing is that the experience isWe still give lectures in these subjectanay be few (especially of the younger
predominantly passive. | believe thabut it is quite possible to envisage #aculty) with the time and inclination to
this, in itself, detracts in a major waycourse thatis based entirely onthe handsagage in true educational innovation, as
from its educational value. The secondn activities. In atalk | gave a few yearslistinct from performing a conscientious
thingis that the typical studentis jugglingago, | drew attention to the fact that th@b in the teaching of existing courses.
at least four subjects at the same timkcture, as a means of instruction, datdéerhapsthe time s ripe forthe appearance
transferring attention and effort from ondérom the 12th century, and the printe@f another Jerrold Zacharias, possessed
to another under the pressure ofhomewobook from the 15th. Shouldn’t it beof hisvolcanic energy and entrepreneurial
deadlines, etc. The instructor, howevepossible, as we approach the 21st centuskill, and his gadfly ability to infuriate
whose sole teaching responsibility is jugb find means of instruction that are nobut also to inspire and to provoke far-
one of those subjects, is very liable tbased almost entirely on these archareaching change.
overlook the fact that the studentstechniques? Not that | would dispense
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(Continued From Page 1)

followed the reception was funny andf sexual harassment. several books, key among them being
sad, exhilarating and depressing, So how and what do | teach? | try té\merican Slavery American Freedom:
overwhelmingly incisive as the womerembody both the tradition of family whichThe Ordeal of Colonial Virginia by
students - most of whom had been sexuallyearned from my parents, who presideBdmund S. Morgan and/hy Did the
harassed by professors - talked aboater the extraordinary growth of arHeavens Not Darken? “The Final
turning their rage into the constructiveAfrican-American women'’s college for Solution” in History by Arno J. Mayer.
task of publishing a pamphlet whicht30 years, and the tradition ofProfessor Morganexaminesthe paradox
would instruct other women onentrepreneurship, sovalued atMIT. Fdoy which the early Virginians could
negotiating their way through MIT afterinstance, in my Freshmen Advisorysimultaneously have such enormous
they had been sexually harassed. Seminar this fall, “Comparative responsibility forwriting the Declaration

| recognize that these events are n@&xperiences with Racisinwe plan to of Independence, the Constitution, and
symmetrical. They are helpful to mework along parallel tracks, the affectivdbecoming the implementers of the
however, in thinking about teaching aandthe cognitive. Lastfafi,asomewhat principles found therein as early
MIT. The event in Atlanta was at thesimilar experience, | was impressed witpresidents of the country, and yet through
center of the Morehouse ethos. The evettite freshmen’s need to share with ontheir active involvement in slavery as
in Cambridge was marginal tanother what it means tdrink from a owners help provide anintellectual basis
responsible and visionaryfirehose! One of the five freshmen didfor racism. Professor Mayer discusses
entrepreneurshipin one way - the corruptot pass an exam until well intothe context and actions by which long

existing “Judeophobia in Germany

catapults into“Judeocidé. These and
other cases may help students think about
Professor Morgan examines the paradox by which the early “anintermediate range thedof racism
Virginians could simultaneously have such enormous as well as know it when they see it.
responsibility for writing the Declaration of Independence, Inaddition to teaching students at MIT,
the Constitution, and becoming the implementers of the I have attempted to teach those in power,
principles found therein as early presidents of the country, i.e., administrators at various levels.
and yet through their active involvement in slavery as These attempts have been many, and my
owners help provide an intellectual basis for racism. grades, judging by the reactions to my
initiatives, would range from Ato F. Let
me try, therefore, a general statement to

the MIT faculty. We need to learn to

behavior of some male faculty - andNovember. He had profound doubtteract with one another as members of
central in another - the young womembout himself and his prior preparationa community focused on learning. The
students were exemplary sociadnd wondered quietly why he had nofaculty Newsletters a critical part of
entrepreneurs! accepted his admission to Harvard. this quest. We should protect and

Finally, nothing in these remarks shouléssured him that if it became necessargtrengthen this mechanism, and seek to
imply that events at Morehouse do ndtwould help him transfer atthe end of thereate others. To fail to pursue such
have a profound downside. Morehousacademic year. In the meantime, hguests in these volatile times when we
had arecentleader - now retired - sevenateded solid daily effort and participatioraspire to world leadership, collectively
of whose actions stretched the concept of an effective study group. When hand individually, is myopic. For | stand
family. Moreover, lamimpressed by theame to my office in early January 1991with Dr. King, Jr.,“Either we will live
power of corrective actions which | havéne was all smiles, and we shared in hisgether as brothers, or die together as
experienced or heard about within thaccomplishment and faith! | plan tofools” Clearly, now we at MIT are
MIT context. Nevertheless, bluntly putcontinue such efforts with freshmen andomewhere in the middle. | believe the
MIT does not have a sense of communitypthers. luxury of not having to take sides is being
certainly not a sense of family, to which On the other track we shall read, anderiously eroded by world events well
one can appeal in confronting the wrongtudents will lead discussions based dreyond our control.
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TO: MIT Faculty

FROM: Deans Bob Birgeneau, John de Monchaux, Phil Khoury,
Joel Moses and Lester Thurow; Provost Mark Wrighton
and Associate Provost Jay Keyser

DATE: September 12, 1991

SUBJECT: Faculty Lunchroom

COME! COME! COME!

TO THE NEW FACULTY LUNCHROOM IN 9-350

We are pleased to inform you of the creation of a Faculty Lunchroom in 9-350. This room will k
available fromnoonto 2 PMduring the academic year. It will serve sandwiches, hotand cold drin
and cookies all for only $2 per person! These lunches are being subsidized by us as a meat
increasing the collegiality of the faculty. Our goal is for faculty in all departments in the Institute t
meet each other and learn from each other.

The room which is assigned to the Center for Advanced Engineering Studies is located in the &
where the Knight Journalism Fellows are housed. Knight Fellows are also invited to the lunchroo

The Faculty Lunchroom will begin operation®BPTEMBER 23, 1991 We hope you canjoin
us, and keep coming whenever you.can
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