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T
he mission , should you dec i de to accept it: de s i gn an

ex ped i ti on to Ma rs to ex p l ore for signs of l i fe , past or

pre s en t . Travel to Ma rs has long intri g u ed en gi n eers ,

s c i en tists and the gen eral public alike , so it came as no

su rprise to Kip Hod ge s , PhD ’82, that in the su m m er

of 2 0 0 0 , 85 firs t - year stu dents accepted the ch a ll en ge and app l i ed

for the 50 seats in his pilot co u rs e , Mi s s i on 2004.

“Th ere’s som ething incred i bly sexy abo ut the idea of l i fe on

Ma rs ,” s ays Ch ri s ten Gray ’04.

But the class is not just abo ut travel-

ing to Ma rs . It’s an interd i s c i p l i n a ry

co u rse that does aw ay with large lectu re s

and small rec i t a ti on secti ons and rep l ace s

t h em with te a mwork and hands-on

research. Hodges’s class is just one of

many experiments recently launched at

MIT that explore innovative educational

directions and integrate technology into

the cl a s s room . It’s a growing trend in

edu c a ti on , wh ere the evi den ce is mount-

ing that trad i ti onal lectu re s , probl em

s et s , ex a m i n a ti ons and revi ew session s

a re less likely to prom o te con ceptu a l

u n derstanding than a format that

actively engages students by having them

search for information and conduct experiments.

In the last two ye a rs , m ore than 30 proposals for active -

l e a rning and proj ect - b a s ed curricula have received $7.5 mill i on

f rom two funds. “The fac u l ty has come out of the woodwork ,”

s ays Provost Robert A . Brown . Hal Abel s on , PhD ’73, a gree s . As

one of t h ree coch a i rs of the Council on Edu c a ti onal Tech n o l ogy,

wh i ch set and now overs ees the stra tegic directi on of edu c a ti on a l

i n n ova ti on at the In s ti tute—as well as the grant sel ecti on

process—he sees far more proposals than the funds can su pport .

The funding comes from two sources—the d’Arbel of f

Fund for Excell en ce in MIT Edu c a ti on , e s t a bl i s h ed thro u gh a

gift from Bri t , SM ’61, and Al ex d’Arbel of f ’ 4 9 , and iCa m p u s ,

the In s ti tute’s all i a n ce with Mi c ro s oft Re s e a rch . Bet ween the

t wo funds, MIT wi ll spend $35 mill i on over a five - year peri od

to tra n s form the cl a s s room ex peri en ce .

Two high ly vi s i ble proposals that fit

com fort a bly into this initi a tive are the

Mi s s i on classes and a stu d i o - s tyle ver-

s i on of i n trodu ctory phys i c s , t a u ght in

the new $1.5 mill i on Tech n o l ogy -

E n a bl ed Active - Le a rning (TEAL) cl a s s-

room . Funds are also helping su pport

i n s ti tuti onal co ll a bora ti ons and an

i n ternal com p uter and libra ry sys tem to

m a ke it all work .

“YOU GET YOUR HANDS DIRTY”

Hod ges was intri g u ed by the Mi s s i on

class con cept , wh i ch was one of the rec-

om m en d a ti ons made by the Edu c a ti on a l

De s i gn Proj ect—a com m i t tee , wh i ch he

ch a i red , that had been establ i s h ed in 1998 to revi ew the fre s h-

man program and recom m end improvem en t s . Wh en the com-

m i t tee’s work was finished , Hod ges sought funding to devel op

the co u rse himsel f . The Mi s s i on class wi ll run for five ye a rs and

t h en be assessed to determine if it wi ll become a perm a n ent part

of the firs t - year curri c u lu m .

THE INNOVATION

Here’s how it works. Each year, Hodges devises a problem

that can be simply stated but is difficult to solve—if, indeed, it

can be solved at all.Students are divided into groups of five and

assigned various parts of the project. Each group includes two

teaching fellows—students who act as guides—and at least one

alumni mentor who works in a field related to the project. The

students spend the semester gathering information and trying

to reach a solution for their part of the project. At the end of the

semester, each team presents its work to the class. The entire

project is then put up on the Web.

Ot h er than pre s en ting some case studies to the cl a s s , Hod ge s

does no lectu ri n g. In s te ad , he guides stu dents and en co u ra ge s

t h em to learn abo ut their area thro u gh a coord i n a ted team ef fort .

“ Most of the stu dents have never had an ex peri en ce wh ere they

a re just told to do re s e a rch ,” he says .“ It’s intere s ting to see how

t h ey ch a n ge their approach to ga t h ering inform a ti on . Th ey

qu i ck ly become power users of the libra ry, and they also find out

qu i ck ly who the ex perts are and ask them qu e s ti on s .”

Sheldon Buck ’58, recently retired from Draper Labs, was

one of 15 alumni mentors involved in Mission 2004—an expe-

rience he says he’d eagerly repeat if a future class touches on his

area of expertise again. His job was to meet with students as

of ten as po s s i ble and point them tow a rd inform a ti on or

resources. Other alumni from outside the Boston area par tici-

pated by e-mail or phone. Some students admit frustration at

this style of teaching. “When we contacted our mentors, we

were looking for direction,” says JoHanna Przybylowski ’05,

“but they left things open ended”—which is exactly what

Hodges hoped for.

Ot h er stu dents find this style suits them fine. “ I ’ve never

en co u n tered su ch intell i gen ce and en t hu s i a s m ,” s ays Ch ri s ten

Gray ’04 of h er Mi s s i on 2004 cl a s s . So en t hu s i a s tic was she abo ut

h er ex peri en ce that she app l i ed (su cce s s f u lly) to be a te ach i n g

fell ow for Mi s s i on 2005 last fall . And the stu dents in Mi s s i on

2005 (whose goal was to de s i gn a perm a n en t , m a n n ed under-

w a ter re s e a rch lab and to devise a re s e a rch plan for its first six

m onths of opera ti on) didn’t disappoi n t . “ My group [robo ti c s ]

was very en t hu s i a s ti c . Wh en the class pre s en t a ti on was don e ,

t h ey were sti ll out taking to u rs and con du cting intervi ews .”

The final pre s en t a ti ons of the two Mi s s i on classes amazed

Hod ge s . “The depth and soph i s ti c a ti on of what they ’ve done is

rem a rk a bl e ,” he says . Ju s tin Schmidt ’01, n ow a gradu a te stu den t

and a te aching fell ow for the cl a s s e s ,c a lls them “the most mem o-

ra ble classes in my 10 sem e s ters . Th ey are very interactive . Yo u

get your hands dirty.”

F ROM LECTURES TO LA P TO P S

Ask MIT students which freshman course they disliked the

most,and chances are they’ll say physics. For most students the

two required physics courses—better known as 8.01 and 8.02—

stand as difficult obstacles between them and their majors. John

Belcher taught 8.02 in the large-lecture format for three years,

and he found it frustrating. No matter how much effort he put

into the lectures and demonstrations, huge numbers of stu-

dents disengaged from the class. By the end of the semester,

class attendance typically dropped to about 50 percent, and

Belcher says he failed at least 15 percent of every class.

Belcher was aware of the studio-style active classes pio-

neered at the Rensselaer Polytechnic Institute and decided

introductory physics was the perfect candidate for that style of

teaching. MIT got behind the idea and allocated $1.5 million to

build the TEAL classroom, which was ready for the fall semes -

Jaime Peraire of aeronautics and astronautics simul-
taneously teaches students at MIT and in Singapor e

in a classroom filled with the latest technology.

BUBBLE
IT HAS BEEN 30 YEARS SINCE MIT LAST SAW SUCH A GROUNDSWELL OF EDUCAT I O N A L I N N OVAT I O N , AND IT ’S BEGINNING TO T RANSFORM THE CLA S S ROOM EXPERIENCE

BY SALLY ATWO O D

MITclassrooms are replacing tradi-
tional lectures with teamwork.
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ter. In the meantime, Belcher led a team of professors and pro-

grammers who spent nine months creating 15 experiments,

writing software for them and integrating them into the syl-

labus.Last fall, the technology-enabled version of introductory

electromagnetism—8.02T—was offered for the first time.

The be a uty of the co u rse lies in the integra ted ex peri m en t s ,

s i mu l a ti ons and vi su a l i z a ti ons that stu-

dents con du ct or vi ew on their laptops as

s oon as a con cept is introdu ced by the

profe s s or. But it’s more than just that.

In s te ad of s i t ting in lectu re ch a i rs , s tu-

dents are assign ed to tables and then

or ga n i zed into groups of t h ree that

remain in place for the sem e s ter. E ach

group has its own laptop. Th ere’s no

pod ium on a dais for the profe s s or, just a

con trol cen ter in the middle of the room

f rom wh i ch inform a ti on is proj ected

on to wh i teboa rds around the cl a s s room .

Once a concept is introduced and

the students are working on the laptops,

the profe s s or and te aching assistants

wander around to the tables that they

will supervise for the semester and answer questions. For the

first time,20 percent of the grade is based on group work done

in class. And with the personal attention students receive, they

remain engaged in the class despite its size. The departure from

a conventional lecture format paid off. At the end of the semes-

ter, Belcher estimates,85 percent of his students were still com-

ing to class.

S tephanie Chang ’03, who dropped 8.02 the first time she

took it, a pplauds the new form a t .“ It’s hard to sit in a lectu re and

u n derstand the materi a l . In 8.02T, it was mu ch easier to learn .We

h ad hands-on labs and Java app l ets to help us unders t a n d . If

yo u’re doing a lab, you can’t tune out .”

Last fall , a bo ut 180 stu dents took 8.02T. Over the next fo u r

ye a rs , the dep a rtm ent plans to te ach the two requ i red introdu c-

tory physics co u rses in this format to 90 percent of f re s h m en .

An o t h er measu re of su ccess is fac u l ty intere s t . “We have

en o u gh people [from other dep a rtm ents] who want to cre a te

these classes that there’s pre s su re to cre a te a second TEAL room

n ext ye a r,” s ays Brown . “Trem en dous re s o u rces went into [the

cl a s s room] because we bel i eve lon g - term it has the po s s i bi l i ty of

ch a n ging the way we te ach a whole bu n ch of m a j or su bj ect s .”

R E ACHING OUT

Walk into 3-370 at seven in the morning or seven at night,and

you’re likely to hear MIT students talking and joking with fel-

low students 19,000 kilometers away at the National University

of Singapore and at Singapore’s Nanyang Technological Uni-

versity. For the last three years,MIT courses have been beamed

to the other side of the world in the Institute’s small but highly

influential experiment in distance education. In an agreement

with the Singapore government and the two universities, MIT

provides most of the courses for five graduate programs. About

50 engineering and management faculty members teach the

150 Singapore students as well as the MIT students who enroll

in the classes.

Al t h o u gh the Si n ga pore-MIT All i a n ce is cl e a rly a distance

edu c a ti on initi a tive , An t h ony Pa tera ’78, SM ’80, PhD ’82, h e ad

of the ac ademic progra m ,s ays it’s also a perfect example of h ow

n ew instru cti onal tech n o l ogy ben ef i t s

MIT stu dents on campus. “ By vi rtue of

h aving to think abo ut being clear at a dis-

t a n ce , I ’ve become cl e a rer here ,” Pa tera

s ays . And that cl a ri ty seems to be payi n g

of f . In a recent su rvey of MIT stu den t s

who have taken Si n ga pore co u rs e s , m o s t

s ay they are bet ter prep a red and bet ter

pre s en ted than many MIT co u rs e s .

Perhaps the most talked - a bo ut co l-

l a bora ti on on the MIT campus these days

is a new edu c a ti onal program that has

nothing to do with tech n o l ogy but steep s

MIT stu dents in the 800-ye a r-old cultu re

of the Un ivers i ty of Ca m bri d ge in Eng-

l a n d . One of the key com pon ents of t h e

n ew wi de - ra n ging co ll a bora ti on , k n own

as the Ca m bri d ge-MIT In s ti tute , is a ju n i or year exch a n ge pro-

gram that wi ll take 50 MIT stu dents to the English univers i ty for

a year and bring 50 Bri tish stu dents to MIT.

For Gina Kim ’02, who was one of nine stu dents in the pilot

group last ye a r, the ex peri en ce went well beyond ac adem i c s . It

w a s , she says , an “em phasis on life .” And unlike MIT, with its

u n rel en ting pre s su re , probl em sets and ex a m s , Ca m bri d ge tre a t s

l e a rning as more of an indepen dent ven tu re . “You have to be

re a lly motiva ted ,” Kim says .

Kim had time to take in many plays and con certs in Lon don ,

travel ed on the Con ti n ent and played in several stu dent mu s i c

en s em bl e s . “What I learn ed out s i de ac ademics wi ll prep a re me

for life ,” she says . But Kim also learn ed another lesson : “I learn ed

h ow I learn , and I know I need stru ctu re . I do bet ter under the

MIT sys tem .” So mu ch bet ter that Kim has dec i ded to en ter a

m a s ter ’s - degree program at MIT next fall .

N EW TO O L S

All these innova tive te aching tech n o l ogies spurred the devel op-

m ent of t wo basic re s o u rce s . One was a com p uting platform that

could handle all the needs of the fac u l ty. The other was a way to

s tore the digital outp ut being cre a ted . And since nothing ava i l-

a ble on the market su pported everything MIT needed , the In s ti-

tute had to devise its own soluti ons thro u gh the Open Kn owl-

ed ge In i ti a tive .

“The ch a ll en ge was to build an arch i tectu re to su pport a

va ri ety of edu c a ti onal app l i c a ti ons that is su s t a i n a ble over ti m e ,”

s ays Vijay Ku m a r, d i rector of ac ademic com p uti n g.

Because other insti tuti ons were facing the same probl em ,

i n terest from the high er- edu c a ti on com mu n i ty was immed i a te .

Soon Stanford Un ivers i ty joi n ed the proj ect as a key partn er, a n d

even tu a lly five other univers i ti e s — i n cluding Ca m bri d ge—and a

co ll ege became co ll a bora tors . This pre s en ted another ch a ll en ge ,

according to Ku m a r. “We want to make su re the tools that are

built for one insti tuti on or dep a rtm ent can be used in another

con text wi t h o ut too mu ch retoo l i n g.” This spri n g, the Open

Kn owl ed ge In i ti a tive has been ro lling out the new platform .

While Kumar worried about the computer architecture to

support the Institute’s educational innovations, Ann Wolpert,

director of libraries at MIT, was concerned about how to store

all of the new digital materials being generated. The answer:

DSpace, an institutional archive that presents the same ele-

ments as a traditional library, only in digital format. Permanent

URL addresses for Web-based materials will enable faculty to

point colleagues and students to the information from any

place on campus, for differing pur poses and for an indefinite

period of time.DSpace provides varying layers of access so that

users outside MIT will be able to view materials at whatever

level is appropriate.

“MIT is way ahead of the curve ,” s ays Wo l pert . “Our peer

i n s ti tuti ons are just now trying to figure out how to build a bi n

to hold this digital outp ut . MIT alre ady has a digital file cabi n et .”

S U S TAINING INNOVAT I O N

With more than 30 proj ects funded , t h ere’s no short a ge of n ew

edu c a ti onal approaches to con s i der. “The bu rden we have now,”

s ays Brown , “is that innova ti on has to be su s t a i n a bl e .”

Sustainability has two components. First, says Abelson, a

department has to be able to support a project once funding

from the d’Arbeloff Fund and iCampus is exhausted; or alter-

natively, funds from within the Institute or from an outside

source must be identified to run the programs. For dean of

undergraduate education Robert P. Redwine, who cochairs the

Council on Educational Technology with Abelson and Brown,

sustainability means that “when people who are pushing it at

the beginning burn out or move on, the project becomes a

regular part of the way of doing business.”

But even if a proj ect is su s t a i n a bl e , it also has to prove its

edu c a ti onal va lu e . An assessment com pon ent is requ i red of a ll

propo s a l s , and the Te aching and Le a rning Labora tory has been

ch a r ged with “overs eei n g, aiding and in some cases implem en t-

ing the assessment ef forts of m a ny of the new edu c a ti onal initi a-

tives that have begun at the In s ti tute in the last several ye a rs ,”Lori

Bre s l ow, d i rector of the lab, wro te in the wi n ter issue of the M I T
Fa c u l ty News l et ter.

“We’ve put real resources into assessment,” says Brown.

“You can’t sustain everything, so you have to ask, does this

actually work? Does it lead to educational value? We have to

make hard decisions.”

The su bcom m i t tee ch a r ged with doling out the funds has

p l en ty of difficult dec i s i ons to make , too. “I think of the iCa m p u s

and d’Arbel of f people who are managing the grants as ven tu re

c a p i t a l i s t s ,” s ays Brown . “Th ey want to spark innova ti on , a n d

t h ey ’ve got to put major re s o u rces behind things that have large

i m p act . Wi ll they put mill i ons into som ething they don’t think is

su s t a i n a ble lon g - term and has large impact? The answer is no.”

Proj ects that have yet to prove their impact can tu rn to

s m a ll er pots of m on ey targeted for innova ti on . Alumni funds

e s t a bl i s h ed by the Classes of ’ 5 1 , ’55 and ’72 have provi ded seed

grants for many proj ect s . By the time the d’Arbel of f and iCa m-

pus funds came alon g, s ome of these proj ects had evo lved to the

point that they needed serious mon ey, and they got it.

In n ova ti on unleashes en er gy and cre a tes exc i tem en t . Wi t h

the broad scope of i n i ti a tives on campus, MIT is moving into

ra re air. But in the en d , d ’ Arbel of f s ays , “the ch a ll en ge wi ll be , to

what ex tent are we going to make these ch a n ges perm a n en t ? ” ◊

MIT juniors spent last year at the
University of Cambridge in the pilot
year of a student exchange program

with the British university.

Professor John Belcher views an experi-
ment in the introductory electromagnet-
ism class with Bernardo Zacka ’05 (left),
Matthew Socks ’04 and John Gonzalez ’04.


