CHAPTER 5

Project Athena
at MIT

IT gave the hame “Project Athena” to a large-scale experi-

ment in educational computing that it began in 1983, an

attempt by the WOfl.d’S' premier school of engineering to
regain its sense of lost leadership in institutional, especially academic,
information-processing systems. Understanding Athena requires a close
ook at the specifics of MIT hjstory_ and culture, but the story of the pro-
ject’s developmgnt also has much in common with other policy stories
discussed in this book. Not surprisingly, the Athena case embodies
many features of a classic policy dialectic: institutional designers (in this
ase MIT engineers and sponsoring computer companies) create a policy
object, the Athena system, which they put out into a larger arena (MIT
as a whole). There, other actors respond to the object, guided by their
own interests and frames. As they compete to control the object, it
evolves in ways that differ from the intentions of any one of them.

The case of Athena is made more dramatic by the fact that its insti-
tutional actors, its architects and its challengers, held conflicting views
of the project that corresponded to pre-existing political and cultural
divisions within MIT and, more generally, to pre-existing notions
’b°l'lt the relationship between technology and social progress.

Since the Athena project was a new stage on which to replay familiar
f:::ffol;s Gof controversy wit'hin MIT, it is not surprising that un!ike ;he
Goldey Aetma}n early retirement, the main actors never en;o}):e a
-y 8¢ of consensus. In this case, the early debates on Athenas

Oeshadowed conflices that were to surface even more sharply

rj A
18 Atheng's implementation.
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re skeptical and resistant to Athena “talleeg
her designers, who had a ha.rd time facing the disjunceyge Eac g
their intentions and the meanings A.thena had for her intendeg uetween
fundamental frame conflict per'sxsted: che.\ skeptics ang ress,'ers'
remained, for the most part, skeptical and resistant. The 4 dVOcateSters
ed to advocate and defend, seemingly undete,, esdab

defenders continu ‘ i
what the skeptics took as compelling evidence of Athena’s fajj,,, ty
produce its intended educational effects. .

Yet a pragmatic resolution of the controvetsy was achieved through,

series of “policy adjustments” that accoglmodated the real politjc,
threat posed by Athena’s skeptics and resisters. T his accommodation
together with the cooling effect produced by the disappearance of mos;
of the external funding for the project, led to a “reframing” of Atheng
and to the more-or-less stable outcome which is Athena at MIT today,
Before we explore the details of our story, it is important to note that
we, its authors, have the ambiguous status of insider-outsiders to the
events that we recount. Both of us are professors at MIT who have been
present throughout Athena’s evolution. Both of us were members of
MIT’s Division for Study and Research in Education (DSRE), a short-
lived program of educational research that MIT shut down just as it
began Athena. DSRE was home to several of Athena’s principal chal-
lengers, a group that included ourselves. We codirected a study of
Athena that figured in the debates about the project that took place in

the late 1980s.!

 In addition, Sherry Turkle, a sociologist, was active in early discus-

il;;(s; about the form Athena should take, and Donald Schén was from

i t:: 1992 head 9f the Department of Urban Studies and Planning,

thtoiag hﬂ:tt?:tc committed to the future educational use of the computer

om _
made possible. puter Resource Laboratory, whose creation Athena
Thus» there is no .

such, we see this chap?;'e;;mn thi‘t e are interested parties, and, as

part of a continuing dialogue about educa-

Those who we

ORIGINS (1978-82)

Story begins in ¢h
e lace 1
forces Produced reports thagv:7aons

e[la
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Project Athena at MIT

- and set out its u.ndf‘:rl'ying rationale. The main architects of
desi8 , were in fact the individuals who commissioned these reports,
Ath-ezd the committees that produced them, and approved of their
chalinmendations, most notably Gerald Wilson, then dean of the
;i;(:)ol of Engineering, Michael Dertouzos, then and now director of
(he Laboratory for Computer Scneqce (LCS?, anq Joel Moses, then
chair of the Department of Electrical Engineering and Computer
science (EECS), and now dean of the School of Engineering. All of
hese individuals were past ot present members of EECS, a depart-
ment that by the late 1970s claimed a third of MIT’s undergraduate
majors.

Sensing the loss of MIT’s leadership in institutional computing,
excited by the educational potential of distributed computer systems,
and keenly aware of a window of opportunity created by workstation
vendors willing to give MIT large numbers of computers at no cost,
these three men conceived of Project Athena. At the core of their con-
ception was the image of a distributed computing system that would
be “coherent”—a system of “common intetfaces reflecting the language
of science and engineering [that} would enable MIT people to share and
build upon each other’s programs, data, and knowledge.”? This system
was to represent the leading edge of the advancing field of institutional
computing. The Athena architects saw the project as the successor to
Project MAC, the MIT computer laboratory that had pioneered the
development of time-sharing systems in the 1960s and became the
Laboratory for Computer Science in 1975. Unique in their day, the
time-sharing systems developed at MAC had enabled multiple users to
gain simultaneous access to mainframe computing. In the years that
followed, MIT played a major role in developing the next genet:ation of
i _standing workstations that functioned as
"intelligent” computers in their own right. This trend, coupled with
the rise of powerful minicomputers (whose performance began to
tesemble that of mainframe computers and whose cost was a great deal
less), made time-sharing systems obsolete. Departments were now able
to have their own computers. Athena would balance these centrifugal

forces.
In the report of his 1

Com . ds. Profes i
putational Needs, at MIT was, in the first instance, techno-

vin : mputing e .
8 educational comp d certain indisputable technical facts: there

logical 3 - stcirute face
gical.> The instit rease in the number of computers at MIT,

) l:)euld bel Zn esrtIO;rogressively less and less, and they would incorporate
y would co

. cechnological advances that could be turned
a range of important

Institutional computing: free

979 Ad Hoc Committee on Future
sor Dertouzos asserted that the force dri-
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82 report 0n computers anged
Professor Moses, to0, asserted that

“t?; ;?:lptlk;feimplementing che ideas various people are lx;vorkilng on, and
by providing ceasonable access to our St”L;dentS, we will nee a massive
infusion of new computing equipment. Moses also claimed chere was

he computer} that

“a pent-up demand for mof€ craditional uses [of t
necessitateé 2 majort expansion of our computing resources devot-

"5 He seemed tO believe that it was inevitable that edu-
h other fields of human activity, would be transformed

toward educational uses- In his 19
School of Engineering,

would
ed to education.

cation, along wit

by the computer.
Both Dertouzos and Moses argued from the inevitable to the impera-
.o lost leadership in academic

tive: in their view, MIT must regain 1ts

computing. ce MIT expects of itself,”

Dertouzos concluded,
We should not be simply satisfied with adequacy but should strive to
achieve and maintain leadership in the use of information

.. [This} is now and promises tO continue being a major

component of world-wide technological progress. . - - MIT {should}
fluence in the development and judicious use of

exert a pioneering in
this technology for the educational, research, and other purposes of a

major university.”

processing. -

Dertouzos was convinced, as he has put it more recently, that “the tech-

nological growth of computers would go on relentlessly to the end of

h . : i
e century, making computing as ubiquitous and pervasive a factor as

' .

money' Ic was therefore inevitable that computing would touch ed

tion, along with everythin lse.”” For him, 1 e th
g else.”” For him, 1t was unthinkable that the

:‘;;flllcllds rl:)a;d;g tf:chnologlical institute, with education at its core,
emergi hperlment with the educational uses of the dominant
because thesel:sc:esrizleosz(j)’iliwed three important consequences. First,
leadership, it would hav thena was an effort to regain technological
technology. Second, be e to use state-of-the-art information-processing
get, Athena would ’havcauszthe St?'te'(’f‘the-al‘t is always a moving tar
technological exPerime w2 Cont'mually changing. Athena would bea
just as with Project Mj\nCt: for which MIT would be the “1aboratory,"
opment of time-sharin ”I‘l:['IT had been the laboratory for the devel-
worked system that g. Third, Athena was to be a distributed, net-
tion of its wo .Would be a world leader not only in the sO histica”
tkstations and th . : Y. P he

software and operatin € t.ermmals at its periphery but lﬂ_f
g system at its heart.® Achena’s architects deCided
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Project Athena at MIT

[, the computer ope;ati:ng system developed by Bel|
0 U s and widely considered the wave of the future for “distrib-
m  ing.” should be the network’s standard.” The system also
ed comPe 0 be uniformly coherent, not only in its hardware and soft-
wo'lldbl:ftvi 1 the computer languages it supported.
we:ieed, the image of SOhEICHC‘e became Athena’s technological and
lhetiC leitmotif. For its architects, Athena’s beauty would lie in
aest ace, efficiency, flexibility, and universality. The accumulating
C.ocl;l; of Athena (libraries of software and dynamic databases) would be
?ontinually growing and changing as a result of work done at its
riphery. Morem{er, Athena would not only provide access to central
ores of information but would function as a communications network
through which individuals would be able to exchange information with
one another and with sources external to MIT. Its power would depend
on the excellence of the “complex of pipes”!® that would make up its
infrastructure, designed to be extended eventually to include all of the
institute’s information processing functions—those related to research,
libraries, and administration as well as to education. This view of
Athena reflects a faith that, from the right technology, good things will
come. Specifically, it defines an “MIT way” of proceeding with research
on technology and education: build the ultimate in technically sophis-
ticated information systems, and they will yield the most powerful edu-
cational results.

Athena’s founders were bemoaning MIT’s lost leadership in institu-
tional computing at a time of dramatic change in the computing indus-
try. By the early 1980s, distributed networks of advanced microcom-
puters were becoming the leading edge of the computer field as a
whole, threatening to displace systems based on mainframes and mini-
computers, The Athena architects saw Athena not only in reference to
the network services of other great research universities such as
Stanford, Berkeley, and Carnegie-Mellon, but in relation to the great
telecommunications companies, the stock exchanges, and large service
Otganizations. MIT's plans for Athena were thus of considerable interest
to leading-edge computer companies that hoped to sell to these mar-

ts.

For the Digital Equipment Corporation (DEC), MIT 109ked like an
excellent site in which to develop and test technology that it saw as.the
basis for its future business. Indeed, the design for Athena crystallized
just as DEC lost out to IBM in its bid to provide cpmpute.rs for
Carnegie-Mellon’s new computing system. From the point of view of
Athena’s designers, DEC’s prospective gift of numerous high-technology
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workstations precisely matched the specifications of Ather.

design and presented 2 window of opportunity thy, MI;'S ey,
afford to pass by. COulg.,

Although Athena had been originally conceived s , projec

the School of Engineering, then-provost Francis Low insisteq :hto e,
extended to the institute as a whole.!' He believed thar i, in Unzf It}
ing of this scale there simply could not be “haves” ang "have-;mr"
Seeking to comply with Low’s policy decision, Wilson ang DErt;t,;
met with Lewis Branscomb, then IBM’s chief scientise, and obza,‘:jl:i'
with help from him and others at IBM, a second large donation, ofco.;'
puters. They decided to divide MIT into two computationg] World:.

DEC would supply technology for the School of Engineering an( 1By
would be used for all the rest.'? Seeking this second gift was t py,
important consequences. Among other things, we shall see thar i Cre-

- ated roadblocks to the goal of achieving system coherency.

The original design for a project in the School of Engineering, ngy
expanded to include the whole institute, rested on several sets of
assumptions, some stated, some unstated. For example, the nerwork
and the sophisticated terminals attached to it were expected to be avail-
able and working with reasonable reliability during most of the period
198385, the time-frame of what was declared the original Athen
experimept. This turned out to be a false assumption. The technology
was late in arriving, and the suppliers often changed their plans for the
number and types of machines they could deliver. Large numbers of
fZZi‘iﬁZ ;nisgatcjlirtlyxwthexl’e“ed to be willing to pay the price of
Athena approved for ’the T(l)arehafdg i o UL eguags th{“
esirnad out 10 bee Klen asF' jece: C, Fortran., Forth, a.nd LISP. This

sumption. The designers believed that the

reason fo

computer”
as an educational tool, a
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fowers” view of soft‘ware developmem) 0d 2 “fedry
pouse? oject management. It is to these that we Now tur,
l‘t f '

of P

o
EDUCATION: THE INSTRUMENTAL, CoMPUTRR

 designers conceived of the project as 5

hellid ership in institutional computing and
Jogic?! lun dergraduate education. But there was
@ent “llo ical goals were concrete and understo
[c(::;ochi educational goals were somewhat v

wix od messages. For example, there would oft
m

exciting 0ew things with coml?uters. followed by other talk aboyt com-
puters helping us do the old things, just more efficiently,

_These mixed messages are apparent in the earljest documents rele-
vant to Athena. For example, in his 1982 report Moses noted that he
was “on the whole .. . excited by the range and number of ideas” for
educational uses of computers that had been discussed in meetings he
had held with interested faculty, although “no revolutionary ways of
teaching traditional material were uncovered.” Nevertheless, he had
faith that once the network was in place and computers more widely
available, we would discover revolutionary ways of teaching traditional
material, even though he could not say just what these wou‘ld be. In
any case, he said, “If we do not create a relatively uniform environment
in which computing is readily available to our faculty and Studems;l er:csx
such revolution will likely take place.”' In other words, the vagucei <
of Athena’s initial educational intentions was ]usulge'i ‘:;f?hf; elc)iu-. '
given the right tools, MIT faculty and students would !
cational uses of the computer. | ¢ cevolutionary ways of teach-

It is significant that Moses wrote her:lo did not, for the most part,
ing traditional material. Athe.naS fouz':;: matter of central Pedagogllc.l
intend to change MIT's traditional s:h;ught chat MIT students Wou
cal assumptions. For example, they

i ct chat
But they did ex.pe
. gl ] sual ways. ! incompa-
still learn thermodynamics 10 tbtei;:ml instructional processes :
adi ,

thena education-
the computer would mz}:(e trwou1d T th fh;:?te
rabl efficient. Wilson W¢ © or che com
al ezP[;?Sent consisted of testing wh ,

i ime required
2 lenCC an teﬂ the Clme
“to make the teaching °fr sco be used to shor
er W
efficient,”'4 The comput

ir i ctors for cor-
v ther m:tl;l;‘e analysis of
acilicat
would solve proble™ sets ﬂ?;ornputers would fi
cer.
i compy
rection, all by

quest for Jogt techno-
as a large-scale experi-
a lack of Symmetry: the
od in terms of specifics,
ague and communicated
en be some talk of doing

97



The Cases

complex systems, present graphic displays of Systems
visualize, and provide access to large databases,

In sum, Athena's founders thought, for the most Pare, in g,
instrumental computet, by Which We mean a computer hg, W::lsl o,
more efficient educational medium without requiring any Chad )

. . * n )
educational objectives, pedagogies, or ways of understandmg sui? I
Ject

matter. The compucer \?vou.ld be' a “useful tool,” a phrase thy, becamea
universal refrain in the justifications of Athena.

Some of the writings that prepgred for Athf{na’s birth presepy, i,
somewhat different image of educat:or?al computing. The Task For, "
Education and Computers, established in 1979 and chaireg y,
Professor Dertouzos, suggested the image of a ladder that woulq |,
from mundane to sophisticated applications of the computer, Te; Pto-
cessing and calculation would be at the bottom of the Iadder.“Graphic
models and simulations that would allow students to conduct “what jf
experiments were to be in the middle. At the top would be such thipgs
as “intelligent tutors” and “higher level languages and programming

environments where students can program and experiment with new
situations.”'5 The applications at the top of the ladder would lead o

“paradigms for building a deeper and greater studf‘:‘nt expenence."’ Soit
was not surprising that the report concluded that “perhaps the bigges
asset of computers for education lies in helping the student gain a degper
understanding to traditional modes. . . . The main areas for future ust
of computers in education involve qualitative changes rather than effi-
ciency improvements.” !¢ '

These suggestions seem to have been overwhelmed by what rurned
out to be the main and more instrumental thrust of Achena’s vision of
computers in education. In any case, for some faculty members
involved in the early discussions of Athena, even the highest rung of
the committee’s ladder of applications implied little real change in tra-
ditional education. For example, Professor Roberc Logcher of the
Pepaftment of Civil Engineering, who championed the idea of an
intelligent tutor, saw it as a knowledge-based system that would relieve
O‘rfggvivmked faculty of tl?e chore of grading and commenting on the
Eased?l;z :’e::aai?rl;gc:a:vhzch much of. MIT’s traditional education was

Most often, in the aetl;;e!:m }P;fadlgm o onger '
cal education;l chaﬂgfs wcrl(;l :i , f e oses report, hoped-for l‘?d‘l’
ones. For example, a paper coa?:ﬁ; y e:jfpf-'ct;d to follow from technica
civil engineering faculry member on; -’ 283 by ,S teven L.e rman,lc;i
stated that Achena would “provide V1o was Athena’s firse director,

students with a deeper underscand-

ot ;
herwme hﬂrd
t()
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inciples” and “better pr =
ental princip .. P i — them to utilize the
o fun d methods of the practicing scientist and e
.ﬂg a

Dgineer of th
% 1] o ” ORI e
i iques s beyond “mere calculation” to “discover

long th
o5 ol : along the wa
P e innoVative ways to employ computers effectively i thz

e .r::nal process-” But once tbe authors 'had boldly announceq their
Joctt! fcomputef'based education, they did not go on ¢, say how the

ViSiOF‘réd changes might actually be brought about, At the conclusion of
al description of

equi e they turned instead to a detailed technic
ideas, evoked as possibili-

thelj\ “hena system. Alternative educational

e :
nor themes in a story line
hat helps you to do the old

. a few early documents, became mij
;;sminated by the idea of the computer t
hings more efficiently.

SOFTWARE DEVELOPMENT: A THOUSAND FLOWERS

Even in the report of the 1979 ad hoc committee, Dertouzos recom-
mended the support of experiments in educational computing, and
Adhena’s eventual design, as described in Lerman’s 1984 “Introduction
to Project Athena,” included some $12 million over the five years of
the project to support educational experiments.'® Athena had a clear
model of the form of such experiments: the MIT faculty would develop
instructional software to be used in teaching traditional MIT subject
matter. Professor Logcher, looking back on the early days of Athena in a
later, October 1987, interview, noted that the idea was that “there are a
lot of bright people around here and if you give them some resources,
they're going to do interesting things. That’s MIT's attitude towards a
lot of things,” .

In this way, Athena’s design rested on the belief that, once the net-
work was in pléce and discretionary resources were made avaxlablez a
thousand flowers would bloom. It rested on the b;lief thaF substantlelll
ftumbers of MIT faculty would want to invest their time lbri the 3:::1:

M ey woO
opment of educational software, and that they uld be able to

: i i i arch pur-
op it without detracting substantially from their main research p

Suits. They would do it, so to speak, “with their left hands.” Finally,

i i i i con

J i tretc
Strained nor their competencies €x Ce.sswely s meters of the coherent
of developing new courseware within the para ballenged, a8 we
SVs © OXllln gf hese assumptions would be sharply ¢ aAt fhe ,begin
t € ’ t. B
ystem. 11 of these hases of Athena’s development. A e
shall see, in the lacer P ed obviously true to Athena’s eng
ning, however, they seem

archicects.
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ATHENA’'S ADMINISTRATION: THE FEDER AL Mopy
L

The development and maintenance of the network the 4
and enforcement of standards for coherence, and the Coﬂducive P,
ments in educational computing all would require ap &dmiofexpem
structure. In his 1979 report, Dertouzos had argued for , iy OlfStrative
tralization and centralization, stressing that the maintengp,, 01cdece‘
mon standards of hardware and software would require ceny, . dmfom_

inj.
crative control, whereas a network-based laboratory for Xperime, ‘s
i

educational computing would require flexible administration 5 kb

ownership and control of computers. Moses, in his 1984 “Repor o tchael
Computing Environment at MIT in 1990,” recommended Creating,
central organizational unit to oversee certain campuswide informagjy,
services that are “near natural monopolies,” and for which there ,,

important economies of scale.
In the administrative structure eventually adopted by Proje

Athena, an Athena executive committee, under Dean Wilson, became
the principal vehicle for oversight of Project Athena, and a central
Athena office was created, under Lerman, to fulfill a variety of func-
tions. It would provide hardware and software, develop software tools
for system users, modify the operating system, install and maintain
approved software languages, develop software network interfaces, and
so on. For all of these purposes, Athena’s central office grew to include
some fifteen to twenty technical staff members, in addition to technical
staff supplied by DEC and IBM.

In order to manage allocation of the funds it expected to raise for
support of faculty development of educational software, Athena adopt-
ed a model reminiscent of federal research and development programs.
Two faculty resource allocation committees were to put out requests for
iroposals, select projecﬁs for funding, and monitor project performance.
o ol s o wald bl nd sl
one that bypassed the departments al:iir-ieVIew §yst§m—.—1ntefes.tfng' .
and decision making. Again, there wer . o of ms.txtutxonal .mmaﬂVC
ulty would not be put off b}; a selecti b HAGH: assuImpions: 4

: tion process staffed by members of

uld willingly accept a central

ATHENA'S CHALLENGERS

From the earliest days, Athena had challen

One group consisted of MIT faculty who wer 8¢rs as well as advocates.

€ Strong advocates of edu-
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cing but highly critical of Athena’s g

u .
Catioﬂﬂl_ Co“(l)rt) see the future in terms of a unified
They di lof Athena’s founders did, and they did

not see th
as 8 " i : € comput-
P ~ily i cerms of the more efficient teaching of traditional E g
ub-

i Pr:n cers, & VieW held by at least some of Athena’s founder
ject P ed in Athena’s actual development. Rather, this firse groSu;nc:-
0)

C;,na]lengefs saw the computer as a highly personalized conversational
O er, an incubator of microworlds for the conduct of thought ex i
E:;:s,_ and, i.n Profess?r Seymour Papert’s words, a new repeftoif:r:f
+chings t© think with. B'flther than focus on the ways in which com-
seers could make traditional teaching more efficient, these faculty
members thought that Athena should emphasize the creation of com-
jer environments where students and faculty might come to see and
do things in NEW Ways.

Additionally, there were some who challenged Athena’s starting
assumptions about technology and education. Professor Joseph
Weizenbaum, a computer scientist, and Professor Kenneth Keniston, a
psychologist, stressed the opportunity cost of the Athena initiative and
argued that one must not confuse technical and educational sophistica-
tion. It should not be assumed, they said, that a leading-edge distrib-
uted computer network would also be leading-edge in its educational
consequences. One of us, Turkle, questioned whether the emphasis on 2
coherent system would conflict with the richness and diversity of the
computer cultures that were spontaneously arising within MIT. She
stressed the computer’s ability to contribute to, rather than constrain,
the natural pluralism of the MIT community. She believed that com-
puters could facilitate a range of learning styles among MIT students

and faculty, and argued that the advantages of a uniform and centrally

imposed computer environment needed to be carefully weighed against

its costs.

Finally, Professor Harold Abelson, a €0
ful and persistent critic of what he saw as
logical emphasis. He believed, as he wrote in a 198

the Project Athena Study Group, that

the major thing we need to keep in focus is @ view. of Athena ast:r;
educational experiment. This needs to be emphasized becafu;eedu_
great majority of current Athena activity is c'oncerned, not Wit -
cation, but with building the technological .mfrastructure totsu::;:em
“the Athena experiment.” My guess is that if we went outtl a 1; sent
to interview people working with Athena, W€ v'vould mostly ﬁt -
tions to the current state of the implementation, the current p

yle of Pursuing i,
computer environ-

mputer scientist, was a force-

Athena’s overriding techno-
s memorandum to
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lems of building the system, and so on. So we need ¢,
framing the issues in such a way that Athena activitjes

viewed in an educational context.

pUt priorit

COntiny, tol,
¢

Abelson believed that the main significance of educatiop, con

would lie not in relieving the drudgery of number Cfunchjngputi“g
burden of correcting students’ problem sets, but in the "a“Sforr;); te
of subject matter. Therefore, he th‘f)ughF, Athengs educatiop, imtmn
should be mainly judged by the “curricular shifts [that] p,, @

. A \ ) e CO
about as a consequence of Athena, both within specific subjectg s Me

d ”]9 We“
as actoss departments and programs. = )
Although they came to their criticisms o Athena from differe,

starting points, all of Athena’s challengers shared Abelson’s Skf-‘pticism

| about what they saw as the technocentrism of the Athena design, They

believed that educational considerations should drive the desig,
Athena’s technological and institutional arrangements, not the othe
way around, and that Athena’s experiments should be designed, at Jea;
initially, with an eye to the educational questions raised by the compuy.
er. These included: How do computers enter into the process of think.

‘ing, learning, and teaching? Specifically, how might computers change

how faculty and students think about their subject matter?

For Turkle, especially, the computer was more than an instrumentl
machine. She saw it as having powerful subjective effects, changing, for
example, how people saw themselves as learners. She thought there
should be an attempt not only to chart Athena’s educational effective-
ness in teaching the old things in a new way, but to study if and how
the system afforded new learning experiences. For this, it would be nec-

essary to study the experiences of faculty and students as they used the
new system.

uring Athe'na’s design phase, or by Schon
sions of thejr €arly reports on Athena—the



Project Athena at MIT

e just wanted to gét Som.ething in place,”

aed e interview conducted in 1989 “We were :

gf‘gc et sa'dup hypothCSis would be so obvigy; [ou
o r0

st e % question it - - - That’s typical around

0 : social scientists. . . .
¢ %055 opposed to There was no o

cﬂﬁ,neeffsact aally going through a formal activity of an er:;C;Ta:?;;
(s of 8 In his preamble to the Report on the Computj
proces’: ent at MIT in 1984, Professor Moses wrote sim 1p W
gaviron™ ject Athena will be successful ” Py, W
¢ that Projec —

ehind the reticence about. evaluation was the b
ngit the engineers 1t}vo!ved in the design of Athen

oducational first pnqcxples and no methods of ed
» le of providing valid information about the effectiveness of educa-
onal computing. So it was not surprising that John Deutch, who suc-
ceeded Francis Low as provost, saw no reason to fund an evaluation of
Athena. He thought it would be unlikely to yield useful knowledge
and might actually undermine the enthusiasm essential to Athena’s
success. Common sense was a better alternative, he thought, because
the effectiveness or ineffectiveness of educational software should be
easy to detect. As Professor Moses exclaimed in a 1989 interview, “If
[the software’s} effects are not dramatically obvious, don’t do it!”

elief, widespread
a, that there were
ucational research

THE EARLY DEBATES

Very little real communication took place between Athena’s champi-
ons and their challengers. The two groups thought and argl.led frc_;mh
different frames, and because the design for Athena was of a piece Wi
MIT’s traditional view of itself and what Weizenbaum and others cm:;-3
cal of MIT had called its “religion,” the early debates oYerlAtl;l;:l:u:iet y
conducted as though between an orthodox am,:} a heretical co ,
between partisans and critics of “the MIT way. tonical leadership in

For the champions, the imperative of technolog

omputin 1 ¥ ” were axiomatic.
1 ems and he attractions of coherence
computi £ Syst teractt

d at
n to debate an
re at best ope

For the challengers, these tenets We engineefi“g adventure that

, i e ' )
Worst & covet for a secheicily mipf:)rceus or little to do with the c.oml
i i : na
$0 lictle educationa : ions, educatio
l::: 'thoellf ::h?::tional potential. For Athenali cg::pfor Athena's chal-
l;val 3t irrelevant and an intellectual ¢ ;t “ot be the right idea,
ers. traditi nal educational evaluation mie f this new, incensified
lengers, traditional €  Jerscand the impact ©
but some attempt to U

ssential.
computer presence was €
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Moreover, the challengers and engineer-architecrg each
- . §
the other as a self-appointed eht; that thl"eatened €0 usury, COntd D
rom engineers dr;j to]
the challengers, the threat came 8 s driven by techp, B,

rather than educational vision. For the engineer-architecys iy

‘ ( e Wa
humanists, social scientists, and what they called educal:iom'sts,,S th
were threatening progress in the name of a nonexistent educaipy,, "

t

ory. Professor Dertouzos lu,.mpedd tﬁese catglgones together anq Callgy
them “humano-romantics, - 00¢ AIUMOIECLy contrasting h, Wity
“techno-romantics” like himself. In a later elabora'tlon‘ of these Cermg
Dertouzos pointed out that when .confr(.)nted “w:th mpossible g
tions,” both groups surrender to their behefts-— the first, in t.he O,
science of the human spirit; the sefrond ... 1n the truth of Science gygq
the miracles of technology.” “Devoid (?f any relevant facts,” he wep, on
to say, “either sect is a prisoner of their behe,f systems, equa'UY. encug,
bered or liberated, depending on the observer’s religious affiliation!”
In addicion to the champions and challengers, there was a thjyg
group among the MIT faculty that might best be called "retic’ents,”
This group included some individuals who saw the computer as irrele.
vant to the real work of education, and others who saw themselves g
users rather than developers of existing software. Some reticents had
already created computer environments in their departments or labora-
tories, which were scheduled to be cleared away to make room for
Athena. Many of them resented—in silence, for the most part—
Athena’s intent to root out these settings as though they were slums.
As it turned out, the challengers were easily defeated by Athena’s
designers, who had the support of the central MIT administration and
who represented MIT’s most powerful school and department. Athena’s
design l:?ore few if any signs of influence by the challengers, most of
whom either dropped out or were relegated to the sidelines. Later on,

however, the challengers’ voices would be heard again, and MIT's cen-

tral ladmmlstratlon, WhOSE I'OIC until now had been Ielatively minOf,
would re h tiate am $
; ' 8 Oﬂg conﬂlctmg VIEWS O
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’ cation cluster” had opened for
frst que ¥ - hundred workstations were

public yge-
“ ¢ and by 19g7
et t | few faculty and staff offices, an

diser:
1stributed aCross twep

fe

noclu-‘bters’ d selected student living
WP 1086, student utilization of Ath _

g fa_u 19 ) thena was hl h

| cl:;-‘i ag. BY fall 1d989, over 80 percent of undetgradiat:nd steadily
1;) perceﬂ‘ ra uate students had Project Athen s and aboye
JihouB Dean.leson had b.een able to raise onily 3bs a accountg 2!
fihe $20 million for educational projects that he hadL:)tr 12 millon

- ed—an outcome he found profoundly frustrar; iginally pro-
l icula were being devel : stating—new co

curr " g developed in about fifty subjects. ; mputer-
xeign languages, chemistry, civil engineering, aero Jects, including
QBULICSs mechanical engineering, ’ hautics and astro-

. materials scie .
jesign. Eleven of these had been designated bf;cii,e aﬁctiharchxt;:fctural
ena office as

“flagship projects.”
In spite of the : .
tion f:l into a se:'.eetar}glble accomphShmentS) Athena’s im l
her engineer arch'lt § of unexpected troubles from the point I:)fen.lema'
itects. These ranged from technical delays an:;l?ﬁ?f
iffi-

culties and an unexpected a i
, L nd disappoint;
outright hostility from the School c&%‘l‘if;;l;g pattern of student use, to

TECHNICAL DELAYS AND DIFFICULTIES

The
late. Thag‘:rl;;:;omputers expccted.from DEC and IBM were two years
tidden, 2nd com g systems were pieced together, programs were bug-
i« eloguently coﬁ ?deerre constantly crashing. The flavor of this period
one of Athena’ veyed in a letter written in 1987 by a programmer in
ena’s software development projects. “Basically,” she wrote,

::‘een:,som:l part has bf:f:n that in trying to use the computer with stu-
Stud » almost nothing has been even reasonably reliable, ever.
ents regularly encountered problems with the system: the com-
puters were down, the terminals were not functioning properly, or
something had been changed without any notification. Lecture
demos would be planned only to find that the system driving them
had been modified and wouldn't work. The programs We Wrote Were
based on graphics and systems libraries which either changed them-
selves or performed differently as the hardware was changed. Thus
we would find thac previously developed programs would no lf)ng(l?t
work properly in the current environment. We not only couldn’c rely

' con-
on maintaining what we had done, but we Were B almOS;‘“o was
in
ctete information in order 0 make future plans. Everything
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ys in flux, contradictory rumors abounded and litele
Could |,

alwa
counted on. ¢
These conditions were in part due to delays in the elivery
ment, changing expectations about equipment, and techpjc, o ebquip~
oble
Mg

¢ once it arrived. They were also due to Apep,,
: ‘ ey
and updating the technical in&astruc:d 1
. _ _ '
hen it meant throwing curriculyp, devri a
Elop.

with equipmen
sion to make improving
overriding priority evenl W

ers and users into confusion.
Students were the most conspiCUOUS VICTIMS of Athena’s instabil
J

suffering most immediately from its frequent crashes, bugs, and yp,,,
nounced changes. Sometimes whole classes would groan audibly a th;
vety mention of the word “Athena.” Given the love-hate relationship
that MIT’s undergraduates have traditionally maintained with ¢,
insticute (MIT is commonly referred to as “this place”), Athena came ¢,
be seen as one more unnecessarily inflicted evil.

Some faculty members also began to grumble openly. They, too,
resented Athena’s unreliability and the inconvenience caused by its
recurrent changes. As one faculty member put it, “My computer
knowledge is about to become obsolete for the sixth time!” In an envi-
ronment where time is the most precious commodity, many faculty

members simply chose not to use the Athena system.

Facurty DISAPPOINTMENT WITH STUDENTS USE OF ATHENA

Whi!e students complained about what happened to them when
they tried to use Athena, many of MIT’s engineering faculty were
shocked at how students used it. By 1985 it was apparent that approxi-
f:;:lgfaml percenthof the student use of Athena was for things that the
"mundarllj:”afilt:isn a?.]fretty much written out of the project as t00
er games Reaa:iong o fi‘]*’word processing, electronic mail, and comput-
N rangeci - S to this state of affairs among the engineering facul-
dollars worth ofaézsfe;n;m to horror. Had MIT procured $50 million
line time-sharing neltjwo;}: 2??t§nlf'mem:ed ¢ muosc sophiscicaced 0

ind in order to support uses that

could have been served as
well or b .
IBM PCs at a small fraction of Athen: :t::stt)’y Weintoelt computets of

DISAPPOINTING Facurty RESPONSE

When Athena asked fa
culty for
th . . proposals to d
¢ response was disappointing. Although son:: eiolpl e FOEYIT,
Proposals were

106




Project Athena at MIT

ens's first five years, their quality fe]] well be|

: _ ) : oW the
10 tof Achena’s architects. With few excepriong a small nym,
09 Lons computer champ‘IOHS’ together with their younger facy)
crof devot e the serious 1nvestments imn developi _
be

. ng new C i
§ Py the metaphor b Ete Ath.ena architects, fewer “brighe p::; r?e’,
i forward tO do “interesting things” thap had ple

been ex
and flowers metaphor began to seem hollgy, pected,

(4
ud O
»tIl'hc thous

LACK OF ENTHUSIASM FOR EDUCATIONAL Computing

Our coSe stufiY work in the. MIT departments of physics, civil engi-
cering, chemistry, and arch:tect'ure revealed that some reactions to
athena were really general reactions to the ides of educational com.
puting. For example, some faculty members feared that students who
came to rely on the computer’s virtuosity in performj
culations would lose contact with the reas
alculations, and that the faculty would th
and correct the students’ misunderstand;
and students saw the computer as a threa
they saw as being at the heart of thejr
example, feared the computer's infringem
Some chemistry professors resented the
enter the lecture hall and interfere wich t

theory. Professors of civil and mechanical engineering saw computers
as subverting the delicate work of structural analysis. Wherever such

sacred space existed in a discipline, some of its practitioners feared the
Intrusions of the computer.

oning that underlay those
en become unable to derect
ngs. Some faculty members
t to cherished activities that
disciplines. Archicects, for
ent on the work of drawing.
idea that computers might
heir presentation of chemical

RESTRICTIONS INHERENT IN “COHERENCE

On a more general level, faculty bristled at the conStlf“zEei:nsviea
y the demands Of the “COherent” system. FOI e);agzil::ng’ Only lf Chey
Widespread belief that they could receive Athena fu

d the UNIX
iy Athena-approved machines, computer 1anguages, a

d hard to learn.
i umbersome an
“Perating system that often seemed ¢

cintosh computers of
o0y faculty members continued to favor Ma incosh <o e

. ¢
IBM PCs, and wished to work in languages ;uc, A number chose ©
father than, for example, the Athena-apPrOves = " eir own. In

curric
g Ahena and develop con?pl::;e::;:scelfd not play by the rules: Gt
act, Athena did fund some project

i : nd
@ significant portion of facult{ fou
€Xception was simply too great: .
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TwoO CLASSES OF PEOPLE

Because of its technical emphasis, it was inevitah, tha
cended to see MIT as a two-class system. Thg t‘higher" Classt .
favored, was composed of the computer sophisticates, who m;e“d’ ich
UNIX and UNIX-based features SI.JCI'.I as the X Window Systen, to e

ermits flexible textual and grap_hlc interaction with mapy Sim’u‘l*'hlch
ous tasks. The “lower” class consisted of computer novices, whe ﬁt)ane.
UNIX unmanageable, or other faculty members, wh COnsideun
Athena’s advanced features unnecessary to their preferred aPplicatiore
In the Athena culture, the second group felt devalued. Among huma;l?
ties professors, for example, Athena reinforced a long-held beljef tha;
they were the institute’s poor relations.

Resentment over Athena’s two-class system was not limited to
humanities and social sciencés. It was evident, too, in the Schoo|
Science and extended even to some parts of the School of Engineering,
Early in Athena’s history, when Dean Wilson urged his engineering fy.
ulty to come up with more exciting proposals for new courseware, ;
professor of chemical engineering explained in a widely disseminated
memorandum that the Athena community contained two very different
subgroups—the “computer community” and the rest of the engineers
who wanted only to “teach non-computer engineering with the aid of
computers.” The latter had little interest in Athena’s technical niceties,
he thought; they only wanted workable software and had no interest in
developing it for. themselves. This memorandum reflected a feeling,
::a::i z{a ma;lt;); s:\lent faculty members who resisted or were i.ndifferem

0 » that . .thel?a had been undertaken by a small, elite group,
withour the participation or approval of the larger MIT community.

MIT’s INCENTIVE SYSTEM
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.plin research, where were the senior facylt

iscl e

an dloun or colleagues turn tbe}t_act1V1ty INto acceptable research
thf—'“y, Who could read and criticize such papers? It was clear that

e . ) .
l;:‘l:;g ' faculy hoping for tenure would invest in Athena at theis peril.

Y who could help

THE SPECIAL CASE OF THE SCHOOL OF SCIENCE

Most of MIT’s scientists responded with indifference to Athena's
plandishments: As Joe! Moses ruefully expressed it in an interview in
1989, “We failed oW the hearts and minds of our colleagues in the
gchool of Science. Indeed, Athena made some science faculty members
angry. The Department of Physics, in particular, was a center of resis-
qance to Athena, Some physicists had no use at all for computers in
cducation, finding them a threat to “real physics.” Professor Victor
Weisskopf, a distinguished member of the physics faculty, was famous
 for saying, “When you show me this result, the computer understands
the answer, but I don’t think yox understand the answer.” Other physi-
cists who did want to use the computer in education, to connect per-
sonal computers to laboratory instruments in order to speed up data
processing and analysis or to write a computet-based physics text,
found their initiatives stymied by Athena’s policies, in particular those
that restricted choice of machine, operating system, and computer lan-
guage. _

In looking at faculty reticence toward Athena, a distinction between
“announced policy” and “policy in practice” is useful. For example, the
Committee on Resource Allocation that oversaw Athena grants o the
School of Science refused to provide support for faculty salaries :unngf
the academic year-——appare‘ntly because Professor Deutcl;, then ;ztmuge
the School of Science, worried that some faculty mem efrshn-ngsalaries
Athena monies to avoid their obligation € support part of thelt

through externally funded research. .

Atﬁena’s refus:; to support che salary of Pnrofes,sorh R;Ziirt i—(l):l;;:::lr,tz
highly respected member of the physics fac"lltfi Wt l? rewoiing e
devote his final years at the institute to an in-dep

: d that
. n issue that angere

physics curriculum using compurers, became an isSu€ CFEFE L arro-
d The physicists took it as a s18 Pean
SROREE whole. 1€ phy. ds. Their reaction Puzzled ca
ga{lce and insensitivity  he Resoutce Allocation Co iceee
Wilson, who was unaware 0 il rotested chat che

action within the School of Science: Wi SO:dP o eplicit policy of sup-
Executive Committee, which he headed, b Wiaat else, after all, woul
porting the faculty’s academic-y€ar salary. e hysicists' belief that
curricflum development funds SUPP‘)“? Yeu che P
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Athena would not support faculty salaries persjgge, |
School of Science’s Committee on Resource Allocatjop, ha(;“g df
osition. The combination of the technical restrictiong o rCVe(‘Sed jhe
in order to get things done one had to “fight” with Athee Senge th;
sense that Athena had been unreasonable, shortsighted’ and ?)a ang thet
ic in the Hulsizer case, caused a few physicists who were actuiﬁaumt‘

puter enthusiasts to-turn sour about Athena. They came 0 fylco

. . - . ce t

Athena was preventing, not helping, them from making ad"anceshét
In

educational computing.
The persistence of the physicists’ belief that Athena did no¢ fund
aC.

ulty salaries may have reflected what was by then an entrenched hosti
ty toward Athena. Many of the physicists saw Athena’s regulation, asl~
form of censorship jeopardizing their academic independenc:
Additionally, they bitterly resented the very idea of engineers trying m'

tell scientists what to do.

~

“ATHENA Is NoT ABOUT EDUCATION”

As Athena matured, in the period 198487, both faculty membess
and students increasingly voiced the opinion that Athena was not about
-education but about technology. In chemistry and mechanical engineer-
ing, for example, the faculty was astonished that, although computer
graphics had been identified from the outset as a major educational
opportunity, Athena had failed to develop a usable graphics package.
Some faculty bitterly noted that Athena meetings were wholly taken
;? w1thdtechmcal matters rather than with questions of education.
or?;nzrll g :rllfc)(r; rfa:;:ltyAmembers began to pick up Professor Abelson’s
uesfions wssd 2;; thena had never addressed the fundamental

y the educational uses of the computer. Why, they

asked, was the project bei
' ein r . :
education? & presented to the world as an experiment in
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hena provoked conﬂ'ict because of contradi.,.
,Wﬂ?;inal design-—m““admtions that were malsclilons inherep, in
s O 4 assumptions about how Athep, would be g, ed, in Part, by
uﬂTo begin with, Athena had commitreq itself t“ and useq,

T fing hardware, operating systems, 54 l )
(l(iioﬂ | programs evolved. As a matter of principje - fore irs ¢du-
z;rnmi‘ ment to “technology first” by its a5 ‘
cducatio‘“‘l developments would arise only
sophisticated network had been Put in place,
put in place.

However, relatively few facylc

SUMption thy,
after the tech

nolog;
and becayge Ay

it had beep,

But as an enterprise commit
sarily reliant on continuing
Ptoduce, at least in its early y
instability. For many faculty
future benefits was simply
Athena’s present difficulties.

. Finally, in spite of its espoused commitment to educational innova-
ton, Athena emphasized computer applications that exploited the
technically sophisticated features of its machines, treating as mundan;
and second class the educational purposes for vivhlch most students an

actually wanted to use it. . , )

H?W can V::: best understand these contradlcnons?t ﬁfi«\ 1;::5:::6
tion, frequently voiced at MIT in the late 1980?} W?;som start to finish,
lip service to educational objectives bm';"’l asdf;; :l,liance wich the com-

a technological adventure shapf? d by M iim implied a certain ¢y Kicksm
Puter industry. For some, this 1'nterptetat encs by Athena’s engineer
in the insistent and continuing statcm

. 0SES Of
. ucational purp
architects that they were commltted to the ed

- » . ) tron belief in
their experiment. cation is that its founders’ strong
‘ble i re
A more plausible 1nterp

radictions

o the cont

inded them Apm—
. nology B from listening

a itment to tech

igﬁc::;? r::\ Athena’s design- It kept

‘ , neces-
experimentation, Athena was bound to

ears, an environment of unreliability and
members and students, the promise of
not worth the trouble of dealing with

them’ too’
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tive messages from the ﬂ?ld that o uld have alerteq them ¢, th
cradictions. Athena’s engineer-architects sharec':l a faith thy, . 5 ¢,
benefits would inevitably ﬂow from the world’s most 4 dVanceduﬁatiOflal
rional computing system. T hexrlfalth caused them to Mistead thmstit“~
of their student market and their faculty colleagues, ang the dee Negq,
which continual upgrading of the Atbena petwork would i terfefree,‘o
its educational purposes. Finally, their belief in cutting-edge ted: oy
gy caused them to resist the 1dea.that competing (and, for them “nlolo,
er”) technologies such as the Macintosh computer and the DOg Ope:SS\
ing system would flourish, adapt to competition, and become ¢}, baz'L
for new educational software. I
Similarly, the founders’ belief in the technical beauty of the oher
ent Athena system blinded them to the multiplicity and diversity of
computer cultures that both existed and were growing up at MIT and
therefore, to the desirability of decentralized policies for the chojce 0%
hardware, software, and operating systems. As a result of their beljef
that MIT faculty would find courseware development “an exercise fo
the lefc hand,” they did not appreciate the resistance many faculty
members actually felt toward developing new computer programs.
Their mistaken belief grew out of a confidence in the natural superior-
ity of MIT citizens in all things technical, a confidence thart the nor-
:Cll:llatr:ltzihz?culld I,lol: acli’PlY to this population. Their tendency to
from consideriigv:;:e eoslsliclj'tll'onalhSOphIStl(.:at.lon also prevented them
yield results chas wereped tity that sophisticated technology might
ucationally mundane. Indeed, they were not

power of , - onterevidence f; :
Ptofess‘())rtglfoundefs faith. That faje, h:c(;m the field, cestifies to the
elson, in the debar been challenged directly, by

ear| ' o8
y 1980s. However, for Atheng’ abo,ut Athena held at MIT in the

O the beauty, power,
0ses was still saying
ty of the jdea!”
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pOLICY ADJUSTMENT (1987_go,

g7, as the voices of disaffectiop Few
o 0 N g 0
'dmlmStO riginally, Athena was to ‘have tun for five yeqps = implj-
o (oject and was then to be incorporated e MIT, na Separate|
o li’cs first phase, supported mainly by gifts from Dﬁgf;nrj bud-
5 Z curriculum development grants from other firms A h“ IBM
only a modest demand on MIT’s general » Athena hyq

fundg N
P son estimated that Athena’s re - NOW, however,
DeanWil gU.lar future Operation
t

MIT between $2 millif)q and $5 million Per year, the equ: Wwould
rnings on some $1'00 million of endowment, The *rept;afégzvalent of
for equipment, tUrning over every five years, would come ¢ ent costs
rional $1 million to $2 million per year, It had 0 an addi-

become al

: i o ear that MIT

would have to support whatever additional curriculum develop MI.
ment it

0 both budgetary and human reso
0 Wilson and the Athena Executiv

MI’T‘me iPCteasingly aware of the conflicts Athen

. urce concerns weighed
heav1ly 0 :
e Committee as they

a had stirred up within

THE PASG STUDY OF ATHENA

In 1986, Provost Low had appointed a faculty evaluation committee,
Chaired by Dean John DeMonchaux of the School of Architecture and
Planning’ but when Professor Deutch replaced Low as provost, hef
®ated that an evaluation of Achena might undermine the enthusiasm ;)e
fhe fOundel-s, which he saw as essential to Athena’s success. Only at t

i education,
Nsistence of Margaret MacVicar, the dean for undergraduate

i rant of
'd Deutch reluctantly agree to make available a nonrenewable g

100 thousand for Athena’s evaluation. | |
MacVicar, who was to plaY an mclt;eas;’
Athengs development, was a physicist best hnoo .
and built up the Undergraduate Rescfi'aric e
(UROP), perhaps the most durable and sig

ngly important role 10
n for having conceived
portunities Program
f che educational
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novations MIT had undertaken in tl.le 1 .960‘3. She hy 4,
canding of how MIT worked as an Institution apq , 1Oﬁeep ing,
commitment to undergraduate education. To her it would 8~Stay din\
‘hat Athena should be assessed as an educat,Jonal €XPerimen, “atUri
Several members of Dean DeMonchaux’s group had parti
the early Athena debates, and some had alsq been ass0Ciateq Wigp o
Division for Study and Researf:h in Education, a home for edy MIT’S
research within MIT that ironically hafi been abolished just a6 zttlonal
started up. With strictly limited funding and ambivalen, administena
tion support, the group was reluctant to attempt a full-scale eVaIUat;fa
of Athena. Preferring to undertake studies of Achena, they ch, . coﬁ
themselves the Project Athena Study Group (PASG). Howeve,, thz
had a hard time agreeing on just what to study. After aboy, 2 yeary
Dean MacVicar called on the committee either to define its studieg 0;
dissolve itself, and PASG proposed three studies: an archival history of
Athena’s early years, a study of Project Athena in MIT student Living
groups, and a series of case studies of Athena-supported projects in fo
MIT departments. This last was led by Professors Schén and Turkle.
By January 1987, the case study team presented a first working
paper to its steering committee. It contained a preliminary sketch of its
findings, including a report on the contradictions in Athena’s design
already described. The steering committee included Professors
Dertouzos and MacVicar, and the working paper was promptly trans-

~mitted to Dean Wilson. It immediately provoked stormy reactions.

Dertouzos told Schén and Turkle, “T
of the essence of MIT.” The working ;’ he bugs you have detected are

1an” strategy. This, Dertouzos said,
peting, coherent theory of education
wait to see wl'f’c; corl th.e W WAS £ ‘cheon

an swim upstream, truscing that

will produce | :
ohetent theory of the crazy ideas that make MIT

the beauty of a coherent technica] educatjon, Dertouzos believed in
educational flowers to bloom ystem that would enable a chousand
Dean Wilson, for his par¢

b

fa‘hn.g'“? Promote Atheng’s edwas 'acredulous ¢hyy he could be seen s
to raise the funds fop currj \cationa] Purposes, Had h led
clear, in word ang deed d:;lchlum de"dOpment;: Hag e not srru%g :
Purposes? Moreoyer, he rest € stood fy]]y behin.d Aah he' not made 1
sc.hools about Athena’s desi Shed Criticism from =i educathﬂa
his colleagues’ shorr hi 1gn. In Many ways, Wilt::l !;_olnengineenngf

' €lt a victim 0

ry. Hijs -
dFSlgn concepe for Achens

. glneer;
114 S€ring school, He had
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ht to serve other constitutencieg
¢ s0u8 ject had accommodateq ' €0 Proyg :
o * the ProJ 2tec the adpip;ig O Low hyg
S e all of MIT. It was unfair ¢, Criticize tratioy demans
chit e’fy cerving these other communities, Athena for ade.
t &
QUi "y facVicar lf::lt ;l;alt Athena had polarizeq
oo t Wi
@ had ,nsfsted tha son broaden Athep, to i Ute. Frangi
Gt avoid haves and have-nots. Yet in - Dclude 4 of MIT ;,
Ct1 !
wo-class system, roughly corresponding : Ce Atheng had cre 3
-enfranchised others, t 0 )
dise ’

hereby prodyc; enfranchige eno:
~positively explosive clima Producing g, MacVic 81neers

the INstit

a

te of anger” g}, ar call
. . . e ¥ ed d
designers mt§read what they had Created becauSehO;Sht that Atheng
the perspective c:f the enfranchigeq “They th they saw j¢ only from
phant,” she said, “and it turped out to Y thoughe they

t!le need for greater decentraliz
sion for students and faculty to

ation of Athena’s management, permis-
dane uses (word processing,

use the technology for technically mun-

iy electronic mail), and relaxation of the con-
B aints of the coherent system—became accepted in the Athena

Xecutive Committee’s discussions as obvious changes to be imple-
mented. The committee developed a new strategy of accomquatiqn,
SOftening the policies that seemed to have provoked the greatest esis-
tance to Athena while taking steps to insure the survival of what it sa:'
4 most central to the Athena program. This strategy of “sacrifice the
Petiphery, salvage the core” was pursued ifn Stages.

Pirse, the executive committee decidgd to exten :
three-year term, arguing, as Dean Wilson pt:i “;.tional s
Would be { in order to “complete the educ

necessary

. hav-
was still far from b
Crucial to this decision was the fact that Athena Only a small fracuon

i 2 jectives. R
ing achieved its announced technical :l:J::e v ace (and mot of :he::
- : tation : lopment pro
of the originally intended workstat! ulum develop ,
b ore signific
for less t a Yf:ar), tbe'mfancy and disconten
jects were still in their 1DIEED

d Achena for a second
hat the extension
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ntinued, at least in part, because it coyq Not
Athena was C0 hat point without an implicit dCClaration of e by,
discontinued at'td o?roughly six months (from January ¢ fallure' e

The next perio n as “Athena’s learning curve.” Wh“ejine 1987)
came to be kﬂOWW“SO n were negotiating the new ¢}, fec-ye “Ofegg,,
Lerman and Dean d IBM, and Lerman headed a cOmmitte:r Cxtep,
sion with DEChﬁln Athena’s managers looked for ways ¢ acee 0 ply,
Athena’s next P als§ ’nbt change. They reformulated studeng m " Why
they felt they cou cceptable as a first stage of involvemen, W?t’;] ang
uses of Ath::: ;Sleaelegent of a pattern of demand thart g, inClushe
er use was more than tolerable, it was desira fd b Cespread fagy,
disinterest in developing new coursewarc cou he é;ccepted if the
metaphor of a thousand flowers were dropped aqd the focus shifted
the flagship projects. They made peace ?Vlth t'he 1dea.that most facu]ty
members who wanted to use computers in their teaching would rely op
commercially available software. -

At the same time, there was some softening of the policies and prac-
tices that had most irritated faculty and students. Proposals that had
been rejected because they used computer languages such as BASIC o
Logo that were not “Athena-approved” got a second look, and many
were now supported as exceptions to a too-strict rule. Athena no longer
rejected proposals for support of faculty salaries during the academic
year. In response to faculty’s itritation with Athena’s insistence on sepa-
rating educational and research uses of the computer and undergraduate
from graduate education, Athena announced that some additional

;vorkstatxons would be placed in faculty offices, where graduate stu-
ents would of course haye access to them.

Even in the reticene and bristling
accommodations were pe

the Physics Departmen

. Department of Physics, the new
rcenved‘as soothing. In 1988, the new chair of

-2 DEC and IBM would
es to ;‘.'s, With the resule that

nsta]); .
Ms, such a5 ¢p, T00th gpe ‘alling and majntain-
e establishment of fation of the necwork
an ’
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uld be ignored, for the most pare, ;
grooP * e, Nevertheless, certain of A,
-econd PR ecognizing th?t facule and stud
8% d by Athena’s unreliability, Lermg, decideq jnan 8enuine.
fsr:::;u re as director to concentrate oy making the SYStet

of h":‘m d easier to use. o M more rg|;.
’bl;-uming the pe,oratlv: dlStll'llCtl()n between «

o0 8 basis for constructive action, Atheng

model of Athena as a two-tiered System. Fac
n;véngineefing who were interested ip compute
; .

be brought u.n.der At}‘u‘ena's umbrella, T Id be accepted as “va|y,.
able and legmm.ate, 213[1 the words of the report Lerman wrope for the
planning committee, .A}SO, they would receive certain network ser-
vices. Nevertheless, their 1nterests would be categorized as “lower end. "
in contrast to the “higher-end” uses of engineering workstations.

In order to make the two-tiered System work, Athena’s architects
knew they had to address a technical jssye that had long been concro.
versial: the question of Ath

ena's operating system. DOS had shown
resiliency and commanded

faculty loyalty; UNIX had not overtaken it
as rapidly as expected, nor h

ad software applications capable of running
on UNIX proliferated at the expected rate.* Moreover, during the

early Athena years, the Apple Macintosh hiild grown in popularicy iln
academic circles. It had become a major environment for commerc;al y
available educational software whose importance to MIT faCL’llty }t\]t erlz;
had underestimated. Such developments had taken Athe;as;zcmnt:;at
by surprise; they were left with a technically advanced sy

the Practjc
S Spending . . Athena

02 Priorifiec ;.
ENts were Prioritje did

€na

two ClaSSES of

; People”
ICy makers ro

Proposed
ulty outside the Schoo|

1s and education would

S pol

hey woy

. : are. To
could not run most commercially available educational softw

i diately effective transition

i they proposed an imme s
Phae ofapeations i i e ol b v A s
P - ([)ge be UNIX-based and dedicated to hig erd iy DOS.
O'}C acily eh School of Engineering. The Seco;férred by faculry
beserd it ] el de the hardware and softwari pmade R
based, would inclu hools. UNIX would be de e
and students in the other s UNIX would be de
and software for converting DOS to

f pow-
.. hat the cost O
n hase it was antlcnpated t
g on p
Durlng the transiti

uld, perhaps
MIT students o "
eetul compoters would drop 50 (b :Vnt? re%(/ithin a few years, OWnersiip
r OWn.

: d of
; thei versal. By the end €
with some subSIdY'_PurChasid become close o unlerlrte computer u"t;
of individual machines :lvopa would become @ Coflsf';stem.., I would ;
the transition phase, At - words, ‘8 telCPhogone system, and anyon
ty—in Professor Deiln:liltzl? sNIIT 's new digital P

: integrat
physically in
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plugging into it, to gain access to 5 fange of

services, and certainly to the full range of lower-end services /\thena
with their plans for a two-phase approach to a tWO-tiereg

Athena’s designers believed they found a way to preserye e (f:em,

their original idea. By giving up what.they NOW saw as the “tomgn,
extension of a full range of Athena services to all the schools, ghe «

would be able, by

o of Athena could be frankly reserved for the Schoolllrzf

as its architects had originally intended. The wishe of the
Id be respected until new technology or education

visio
Engineering,
other schools wou
priorities led them to catch up.

REFRAMING THE PROBLEM (1989-90)

In Tune 1988, Steven Lerman resigned as Athena’s director and wa

rep{aced by Earl Murman, who had been a member of the Atheng
Executive Committee, chair of the faculty commuittee that reviewed

curriculum proposals for the School of Engineering, and leader of

Athena’s flagship project in the Department of Aeronautics and
Astronautics.

With new management, a new plan of action, and a new contract
with DEC and IBM, the Athena system began to flourish in its new
direction. By spring 1989, about six thousand different individuals had
used Athena at least once, and over 90 percent of all MIT undergradu-
ates used it on a regular basis, most often for word processing, electron-
ic mail, and games. In addition, over fifty MIT subjects made some use
of Athena each semester in classroom lectures, demonstrations, or prob-
lem sets. In order to handle the rising demand for its services, Athena
streamlined its operation. It halved its original goal of two thousand
workstations and concentrated on making the network services operate
smoothly.
no‘[v) Eg;ni‘:fiam‘::d “s‘:‘f:y olthi_r ;ompaflies with UNIX products, had
stimulated by Achena f:;tl od’t € main tecljmologxcal developments
Kerberos authentication’ syste;ln ;Islgrhthe X Windows System and d;e
OPments were reported to be ;na_orese and other Athena‘-based dev;:l i
computer industry. Considerable p:-o ;ZULCC; t(:f new business for £7¢
ing the complete computer utility, Itgwass o een made roward crea-

- now possible to use many dif-

fent machines, includin th
end terminals were installid i:: x:feﬂ’ o ehena workstations. Lower
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hone on the MIT system. It wq, disvon s
o * . hook-UPS: {for stgt.ients ot .facultY to plug ir?to etﬁ) 0ssible, v

ena SEEVICES: milu ing graphics and ¥ Windows fe full fange
@ sinals: Interestingly, one aspect of the Complete co, fOM remqye
e er developed as planned: UNIX hag e, beco mPuter ueij;e,
pas & her, i the words of Dertouzos, me eagjer

‘(has gOt
" _ ten hard
but &7 onality increased. It i . € and
s its funct! ty It is now the kitchen Sink!,,zﬁha

cational SUCCESS. They were also advanced aAthena office a5 Signs of
ematic evaluation of Athena’s educationa] ;
¢ remained the case that very little pey educationa|
being develope.d by. MIT faculty, With 4 feyw exceptio a Softwarfe was
school of Engineering, emphasis had shifted to th o of oy in che
mercially available software packages as matri " ase of such com.

and its architecture and network te
oo chnology were widely copi
only by universities but by a wide range o gy idely copied not

f commercial enterpri
. : prises.
D\;rxng Athena’s §econd phase, the administration established the
new Institute Committee on Academic Computation for the 1990s and

Peyo.nd,‘with Dean MacVicar as its chair. Faced with the budgetary
lmpl‘lc?nons of a long-term future without external donor support, the
administration, in the person of Dean MacVicar, took visible leadership
of a group that included representatives of all the schools and of the
undergraduate and graduate student populations. Athena’s founders
were represented by only one individual, Professor Dertouzos.

The committee’s attention focused on MIT’s total expendicurg for
Computation in research, administration, and education, an expenditure
that amounted to some $20 million in a total institute budget Of‘illlt?om
$400 million. Athena’s expenditures came £ a? o :ﬁ;sﬂzenl;:l
f':mds. In the face of such large nu.mbcf:;mnt decision. The commutcee
tional computing as a Massive - £ academic computing in these

teformulated the problem of the future ©

financing strategies,
terms, emphasizing issu€s of op

: i ning,
and fairness. not address these ssues without turoing

oject Athena’s educational

once again, t0 the problem ng;s: " eipected. chat opinions
’ as mi

impact. It discovered
1Y

pr e
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Athena varied dramatically throughout the instituge,

I‘
sch%ls

whose positions Dean MacVicar descri_bed as follows,
The position of the School of ];Jngmeermg was essenti, .
cion of Athena’s founders. For them, re.triat from Athengr o;jp.osi‘
.. of MIT in the forefront was unthinkable. Profeg,, Dertogmal
v;;:‘:enting this view, believed that Athena should Conting rouzos’
r

from different vendors. It was his conviction that MIT,

as a premier insticute of technology o coulc.i not afford' 0ot o pio.
neer in exploring and using the new information procdessmg technol.
ogy; it could not afford to sit on its haunches for 2 ecade, only to
find out that some other place had successfully mined a major ney

technology, unless it was prepared to cede its leadership.?

The School of Architecture and Planning, thhdlis CO;HPUFCI
resources laboratory linked to Athena and c’ievelope dafge y WItJ}
Athena funds, displayed enthusiasm .for MIT§ conmll.uffh ZUPPQH f;
academic computing. The School of Science reta:ped a slight but ségn‘]-
icant interest in educational computing, preferring, however, }t]o hohztj
own thing in its own way. The Sloan School of Management, which hu
never seen Athena as addressing its problems, had dgveloped its own,
DOS-based, computing system for research and educauonz.il fIses; mewst:
theless, it saw some “cross-platform connectivity and services as des;;-
able. The School of Humanities and Social Sciences, awakened o the
large sums being spent on Athena at a time when it was having ©
reduce its own faculty, argued chat these funds would be better spent
on pressing needs such as faculty salaries and research support. |

In the face of the conflicting views of the schools, the commit(t¢
made further inquiries into Athena’s effects on education. Although
t!my recogni?ed that Athena had “supported a large number of e('jucal-
;:’an;lsc:npjr::;lents' some of which had won nafiona.l or mternat:zﬂj
Athena as ar ediz:issn:lmtanted to educatxc?n, thezxg endorseme

In the end, they pro :zg:gment was ambxval.er‘lt. e of
Athena, noting thay the " I;le;:;refully qualified endorsemen s

ing i al program had taken many risks
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caking this position, the committee wq resi
€

Sting any
0 U7 | thena DOW existed as a widely admired ,

ued M[T
. fld imitate
Ing identifjeq

Pressyre
reSource,
d INStity.
this lead.

Pml:lc computer Systen; the School. of Engineer
o’ position with its own prestige, and M|
¢:r‘$l“pthc school of Engineering.
[t; 4t since several of MIT’s schools either
. 1al computing or had developed the;
:(:hena, these developments had to be rec
jnvest in MIT's ‘conti.nued development of ap Athenalike
his, the committee 1r‘1vented Yet another version of the ¢ ystem. To do
rem. It introduced as its principal educationg sttate thwf:tlered sys-
Educational Services and Tools: services of broad intgez € idea of Bagic
MIT, including electronic mail, an on-line teachin est to all parts’of
that could be used in any course, a compyreriped oo SeTVice
registration setvice, and electronic access to scholarly databases at MIT
and elsev?'here_ Coherence” would be redefined to mean that users
could gain access to Basic Educational Services and Tools not only
throggh UNIX-b'ased machines but through machines using DOS or
Macintosh operating systems. In addition, in a section of its report that
reflected the voice of Athena’s challengers, the committee proposed
I.:hat MIT support carefully targeted educational development projects
in the computer environments favored by various schools or depart-
ments, “nourishing diversity . . . not only in content but in the form
and feeling of computer use.”? -
Along with these recommendations, the committee recognized that
the School of Engineering would continue, with funds it raised for
itself, to pursue the original Athena model; it would develop state-of-
the-art educational computing in a UNIX-based system Fhat preserved
coherence in Athena’s original sense of the term. lIrr.lphculy, the cor:
Mittee seemed to be saying that the inSti-tl.'lte's priority gf ma;‘:x;‘:s agl
technological leadership would be justified by L;FO‘” tlhnegcommittee
access to Basic Educational Services and Toc?ls. Irrx, ; VZC:; e andard
tedefined “fairness” in educational cp!_IlP“k‘)”t‘i'cen computer haves and
of fairness, aimed at avoiding a division e o good, m 2king 00
have-nots, had led to treating Athena & ;'o the MacVicar Committes,
distinction between types of uses Of user'S-a basic level of computer s
“fairness” now meant universa) 8¢ :i)ty could find useful.‘ b o
vices that everyone in the MIT commuit =y = { udgetary choices B3¢ °
. te that | ced that
The committee was cateful t0 ST 0 © e, It esuma L
be made, priority should g0 t© uting would range from
: com
the incremental costs of academic

had no
onciled

Interest ip educa-
Stems outside of
with a decision ¢,
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of about $6 million to a ceiling of about $12 million
higher end of the range, which would maintain MJT' leade, Vear Th
tion, would cover both the support of basic educationg] . shlp bos.
Jiverse educational development projects; the lower woyq cgv]ces an
rvices alone. As of this writing, in a climate of increasing ﬂ_ZEr bas
a newly appointed president and provost of MIT haye decci?jl aus.
f Athena at a level below the commi:iet?

§

in the basic network.

se
terity,
continue MIT’s support 0
floor, sufficient only to mainta

CONCLUSION

THE PoLicy CONVERSATION

One of the most striking features of the story of Project Athena s
the disjunction between the original intentions of its designing system
and the meanings constructed for Athena in the context of its use. In
contrast to the engineer-architects’ expectations that Athena would be
used for technically sophisticated and educationally innovative purpos-
es, students used Athena mostly for such “mundane” purposes as elec-
tronic mail, word processing, and electronic games. Faculty, who were
intended to see Athena as a liberating opportunity, often ignored it or
found its coherent system an impediment to their preferred approaches
to e.ducational computing. The faculty champions of educational com-
puting came to see Athena a trap for their younger protégés. Science
faculty, who tended to see the computer only as a research tool, read
Athena as an attempt by engineers to usurp control of the science cur-
:';lcel;ll;mac.l fs:;:f: edm::ZShOCkiﬂg to Athena’s designers was that what

grand experiment in undergraduate education

:gzlcl::li:: ::l;:ilily seen as a technological enterprise that was not about

These di -
ers an‘:l“ts;szzifi‘:::cb(;t::regn tge original intentions of policy design-
to the idea of a “policy con Cte. fof, a P?I‘CY object in use are central
eral conversation; it is not versation.” This term does not refer to a lit-
policy forum wl':ich w la . erb'a . mferchange among individuals in 2
’ €ca I “policy dlscourse. " Policy conversation is 2
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. it directly transmi
i elf, noft 1s1 ¥ mlttEd ftOm t

; s 0 € myj
chid ~ ind of the user.” Users and other Stake?;;l:ilegf the desigpe,
[s

to the

se l'es
: . and ; Pond
een designers and users of a policy object lor actigp Messages

ess. Its quality is crit.ical to design rationalits central tq ¢he design
p As in literal c?nversatlons, the meanings intefx'ded by “
policy copversation may be very different from Ehe meay “Speakers” i ,
ed by “hearers. The intended users of 3 policy obje RINGS constryce.
meanings intended by the designers, and evep y }11 e‘: nl:ay 00t “get” the
prefer the meanings they themselves constryct So they do, they may
ment case described in the previous Chﬂ:pter, - 90, 1n the early retjre.

% th p
sate’s 39er rule, which was originally intend e firms incerpreted the

: ed to smooth the way f
. way fo
returning veterans, as a splendid way to gain state subsidy foryrh;

r?stmctm‘mg ?f. their .wc?rk force in response to the pressures of interna-
tional compennon... Similarly, in the Athena case we have observed that
students WhO. received Athena interpreted it as, among other things, a
word-processing tool (though, in their view, a cumbersome and unsatis-
factory one) for which they felt an urgent need, and they proceeded to
use the system in that way. When Athena’s designers first became
aware of this pattern of utilization, they read its meaning in their own
terms: not as information about the computer uses that were qf' most
immediate interest to students, but as 2 perversion of thelr V!Slon'ha
mundane use of the technically sophisticated system for ::Sd:es;
designers held such high hopes. Similarly, many facufli{t?:;z‘s coherent
cially in the School of Science, read the Sff’CFurfzsvc?red computers, an-
system as an attempt to deprive chem of thetr

guages, and ffront tO hel incellectual and
) applications as well as an affront t0 € it
?

ont ) )
t:;s:ﬁ: deplOYed ob)ect. The EXChange of Verbal y Of otherwi

: Athena's designers initially
idanc

read the scientists’ angry reaction *

not as a message about their prefehe

to appreciate the beauty of the ”A:o o o mesatES K1
‘We use the term “back talk v 0g th:eu | o

assumptions and acit actio

policy object 25 percelv:. and deploy’ L calk o mé

ten, interpret; &

eterm w
HOW thCY dO s . the extent w A

versatioﬂ—--'th‘at 15,
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reliably grasp the meanings iptendeq by message giyers a
receivers. In a policy conversation, as in a literal one, reljgp, lf?d Mesgy
munication 18 distinct from the degree to which speakers alty Of o,
ith each other. The outcome of reliable Commummt?;i heie,
necessarily a settlement of disputes; indeed, the better the Part? i ny
understand one another, the more they may become aware of thectdpants
of their disagreement. But reliable communication is a critjcq| Cofﬂtih

tion for the further inquiry that may result in acceptable policy g,

n in pragmatic resolution of policy controversies.
hitects were inattentive to the byl

talk they received, denied it, or treated it as a failure of Athenas .
dent and faculty users to appreciate of understand their work. But by
1987, after the PASG report had been submitted and MacVicar ha

communicated the results of her private inquiry, Athena’s engineer
y. Realizing that Athena had cre-

architects began to listen in a new wa
ated an angry and explosive climate that threatened the very survival of
the project, they adjusted their policies to accommodate the negative
messages coming back from the field.

agree W

ments, Of eve
At first, Athena’s engineer-arc

ATHENA’S POLICY ADJUSTMENTS

discrepancy berween the
ngs actually

he discrep-

Once policy designers become aware of a
meanings they intend for their policy object and the meani
constructed by its users, they must set about dealing with t
ancy. They have three options for how to do so. They can accept the
f’bieCt as defined by its users and abandon their original intentions for
1‘t. They can try to force the users to accept the object as they originally
saw and wished i 0 be. Or they can ey to moify che object, a4/
themselves and itsu:se; V;‘LY as to make the object acceptable b'oth' t(;
the design process; they 'car 682 OpeIGIE A1 bast seenas co{mnuatwﬂst‘;
interpretation and responsetyanfjw ;,n CESHEES that ORCE Aguin 4% o to
the character of the contin y t e choice among them is centra

: uing policy conversation.

The choice of polj :
also be conceptuali(i)z:;lyaasd ius}:n'lems faced by the Athena architects may
choice between marketing, negotiation, a0

» Or reject
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reshap® the obie_a in order to give it greater mar
oy © ation designers and other stakeholderg n
2) l“' ¢ on the policy object. When actors are diss
ing :;l:“:;e o which their claims are mer, they “gi\
H:rsChman. 3.835‘“' would say>*—to t‘lhEir dissatisfaction. In thi
, the dcs;g‘nets .treat the ':’-Xptessmn of diSSatisfaCtion as tlis
sign of 8 polit.ncal dstu.t © w.h‘.c h they try to setcle by negotiari :
ich the aggneved parties, giving and getting concessions i -
t0 secure a satisfactory Compromise, order
3) In co-design the expression of dissatisfaction is take
wccasion for cooperative redesign of the policy object. The[; as an
ers seek to invo‘lve users and/or other actors ina collabo?lg'n-
design process, in which all parties accept one another ag l: t_W'e
mate contributors to the shared design task. giti-

ket appeal,

ake Compet-
atisfied wigl,
Ve Voice” 4

In practice, of course, these three ideal types blend into one another.
A negotiation may 1.nclufle periods of co-design, for example; converse-
z,g;d;s:::mm:t); l:gytveorlxise t((i) d‘isputes that call for. negotiation. Or, as
. tory, policy designers may adopt different strategies of

justment at different stages of the design process.

In Part 3 of our Athena story, Athena’s designers read student and
faculty back talk as a market signal that could have serious political
consequences. They neither negotiated with their challengers and
ff_tslsters nor engaged them in co-design. Their invention of the two-
tered system was a marketing strategy intended to neutralize the polit-
ical threat to Athena’s continued existence.

In Part 4 of our story, Athena’s policy was reframed. This time, how-
€ver, the MIT administration, aware of the long-term budgetary impli-
Cations of an Athena without external funding, took a much m0f:[:ilril;
ble role i determining Athena’s future. MIT’s budgetary ;0:; e
we.re central to the dilemma that triggered ehe HEY mu:ccepcfd the

justment. On the one hand, the MacVicar Committee

" ineering that
Position of Professor Dertouzos and the SChOOIb(f iggir:xed. On the
IT's leadership in academic computiné s jed a high

£ri
Other hand, the committee realized that this acccleptance ca
OPPortunity cost that would be especially P : commiteee adopted 20
N response to these conflicting impemmesi,itned neg
approach to policy adjustment thf’t Cz;na fwo-tiere
esign, hammering out a new versnon.‘om‘l e
that focused on providing basic educe™

Munity as a whole. ‘ gt
Parts 3 and 4 are two distinct P

otiation and €O

d Athend system

ces for che MIT com-
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ulation of policy, we observe Athena’s des; gners

in the form 5 2o b Sand g
. listening and accommodating to back talk ¢p,, disgor o

istrators , _ "
istrat ectations and revealed views that conflicted starkly y;q
SIEIE CXp ' able to observe policy ad; thej,
wn. In these windows we are a ) Y adjustmep, "
0 e. in fact continuing the policy design conversatiop that hyg ear

r .
Weder way for the better part of a decade. These adjustmens folloy, d’;
un :

actern of least change. The policy makers called a hyj {0 th
fn uiries about Athena-in-use when they found what seemed |iy,
woquable accommodation that would enable Athena ¢ Procee]
Nevertheless, these successive, least-change ad justments d‘fj embogy
insticutional learning, did effect a pragmatic resolution of

some institutiona , did o |
controversies, and did result in an Athena systen; atdcoudbe

’ . . .

i ' ilization by students s
declared, in several respects—wxdespreafi ut e t.ony srudents ?
faculty, technological advance, commercial exploitation, oz

visibility—a success.

FRAME-CONSERVATISM

Throughout the first turbulent ten years of Athena’s existence, the
cultural frames held by Athena’s founders, challeng?rs, and resisters
remained remarkably constant. At the end of the period, these frames
were essentially what they had been at the beginning.?? |

At a deeper level, then, the Athena story turns on a conflict of th,eSf'
frames, which correspond to two conflicting views of Athena’s '1def'1tlf)’[-
@ quest to regain MITs lost' technological leadership in institution?
computing or an experiment in undergraduate education. This conﬂfct
first appeared in the early Athena debates, then, as Athena’s difficulties
began'to surface, in the differing views held by Athena’s protagonist
and critics about how to interpret the flaws in jts design, and, finally, %

Fhe end °f, our story, in the schools’ divergent actitudes roward acader”
ic computing. ' '

But although , significant ny
pancs, and crigjcg talked abourt ¢
Was not obvioys tq Athena’s de

. i‘

mber of Athena’s observers, partlc.t
. . . l
his confljce from the earliest days: '

: § faith ¢p rld’s
ompuring systemn vipy . at the wo
fi8€quence, positive educationg] cllt I);nge:d,Ta; an jnevitabl?

* Lhis fajth is 0
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i cular version of a more genera :

st :S i}‘:‘u ‘nevitably have positive social clort:seehef that technologi
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did not ask “Wh:ul'VWal. Up to the point of this Erms the de“sng-ner.s
work t does Athena mean to its users’ but only “Did it
as we planned?” Policy intentions were raken as surrogates for
outcomes on matters as small as Athena’s support of faculty salaries and
o lﬁl’ge as the educational emphasis of the entire experiment. When
the back talk was finally noticed, 1t Was read as crit.icism of the ‘desngln:
ers’ intentions for Athena rather than & manifestations of gEAWE pit
- " , 1d. In all of chese
ralism within MIT as a social and cultural Wor
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clear that they did not succeed. Perhaps, as Profegso, I)elltchs
have believed, frame-reflection would hav_e been incom patibje ;gms ]
visionary enthusiasm of Athena’s chafrlplgnS. It is iMportgn, tlofh th
that, had the founders not held to tl_lelr faith—had they Suggesmdnote
example, that a coherent system might not work educatjona“y ir;fm
institution that contained diverse computer cultures, or thy, techny in
ical instability might be incompatible with educationa] inno"ationo' ‘

[

they might not have been able to strike the bargain with Athengy ¢,
porate donors.

The dividing line around which Athena polarized MIT js, of Courge
by no means unique to MIT. Rather, MIT mirrors a conflict of Cultury
metaframes in our society as a whole. But at MIT this larger social o,
flict takes on the character of a split between true believers and heret;.
cal doubters of a fundamental tenet in what amounts to an institutiong|
religion about the role of technology in society. The Athena story,
which exhibits the tenacity of these conflicting metaframes, revels
more about what MIT /s than how it has changed.
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