
/.le have .J.¡''('ived at a Junctu'r"e, ladies ar.d gerltlemen, at which 
we have no 'Jthe'r· cour·se thafl to irlver.t, and to iYivent irl every 
arder of life. 1 could pro pose a task no more delightful. 
Of.E rnust invent~ Well, then, you the young, lads and lasses: 
Go to i t! 

J,ose Ddega y Gasset, 1'351 

f1 SmTEMENT 

Safely p'Jnde'r"ed repol'''ts flow forth fr"clfll safely selected comr.,issi'JfJs, with 
their· pedagogical p'r"escl'''iptions based safely orl an Ale}(andl"'ian premise: üur 
cultur"e bequeaths us a completed past in the wisdofll af,d beauty of which we 
should instruct the young. 

Those bedazzled by irllperial appearances may be tempted t,:, proceed frc,m this 
Rlexandrian preffiise. Irl doing so, they mislead themselves and their 
follower·:.: Ol.lr' culture bequeaths us, r.ot a completed past, but a shattered 
heri tage. 

Mear.i'(l!] erl1el'''ges through cOrllrrlunication. Tl"'aditions of meaflifq;l remain stable 
c1nly so lOfll;; as systems of communicaticln stay stable. With these we have been 
inventing, inventing, ever-so-rapidly inventing, the sum of which is the 
shattel'"'ir,º of our hel'"'itage~ What remains effectively educative amorq;¡ the ,
b"r·ok.erl pieces of üur past? 

We airn, in pt"actice, to engage this question, to seek strategies for sifting, 
shap i ng, and r·emaki ng the heri t age so that the st i 11 educat i ve shards of i t can 
wod". fol'"' an unfolding future. And in this effort ti:' sift, shape, and remake 
the educativE past, we silall hold to certain pi"inciplEs~ 

Fb·st amo:ong these, we will struggIe tCI eschew wishful thinking, for it is the 
bane of wise action. T(,) those seei-t.ing to flurse the remnar.ts of a past, the 
wishfuI thinking that entices toward ineffectuality consists in denying the 
actuaIities of change. The COfI5el'"'vative willfuI1y hopes that if, steadfast, he 
p.,.·eter.ds fot"' the present that substar.t ial changes are transient, mere 
appearances, fortuna will shift her favors and the tried and true traditions 
will i'''ec·r~udesce. Renovatíof' of the educative heritage caflflot be wistful in 
tl'lis way. 

Our first principIe, thus, wi11 be te werk actively with and through the 
changes that have Jeopal"dized tl'''adit iOi'"r~ n'Jt t':1 deny el" bemoan them. Thus, in 
pJ~inciple we seek to shape a deveIoping future. 

Futm"'ists becoflles futurists when they herald a potpurri of prospects for 
(·easorls of ideological self-asse'r'tiorl or as e}(pressions of wish fulfillmeflt. 
Such for'ecasts are irldeed pel"nicious when put forwat·d as compellirlg gl"'olJnds for 
acti':'fl. But one cann\:,t, as a prirlciple of action, sirnply eschew pragnc,sis, fal" 
the systetilatic avo:d2mce of pt"'ognosis in the COIJ~"'se of action would make folly 
the slJt-·e :-·esult. Prc,gnosis Il1lJSt rjet ground action, pr.:oviding the reasons for 
effibarking on it; prognosis must, however, thol"oughly inform and guide action, 



;rr-c,yidirlg that dialectic üf expectation and everlt by which we become awa~~e of 
irlcipier,t er'~"'o~"'s in time to adJust, to co~"'~"ect the course. 

::Jt..w second pr'irlcip1e, consequent1y, corlsists in acceptirlg the distinctior, 
between facts arld values. Values grourJd and motivate 0111"" effo~~ts; facts glJide 
a"fld irlform thelll. 'Values determine OUl'''' inte~~est irl facts; facts deter'mine ollr 
effects orl values. Values attach p~~eference to orle dowairl of expectation 
l'"'elative to arlother; facts corlsist in observed discrepancies between 
expectations and resu1ts. 

As a char"'ted diver-·ger,ce betweerl prospect and experience, a fact is irltegra1ly 
1 i nk.ed te. a theo~~y, fo~~ .theory pe~"fIli ts the post ulat ior, of expected resu1 ts 
arid thus gerlerates facts in the 1ight of experience: hence theo~~y pertains to 
pr'ocesses of guidirq;;¡ actic1n, rJot g,,"our,dirlg actiorl, and theo"~y thus should 
p('ope¡"'ly be he1d 11 va 1tle-fl'''ee. ti Such distinctiorls we Judge these distirlctiorls 
to be sounc arld we wi 11 thus prc1ceed i rl a Weberian manne"" wi th a vocat icm at 
once politica1 and scientific, the two not synthesized, but he1d together in 
tEnsion by virtue of our base humanity. 

Dur t:.<ase hurllanity is o u,,'" thit"'d prirlcip1e, ar.d we celebr'ate it as IIbasell in 
the serlse af a start ing point~ rlot a mClra1 Judgrllent. Humans ar'e base, the 
base, ano that base is orle of .::trigirla1 good, not origirlal sin, for irlsofar as 
there i5 good it originates in and through humanity. If progressives, 
,umanists, fc.11owirlg Rousseau, have at bottom he1d that mar. is good, 
cc,nset"vat i ves have, howevei""' tmwi tt ing1y, held that chance is good, that 
fC'i"'tuna r"'edeerns, p~',)viderlce will deliver l'Jlerl frclM thei~" sufferings. The 
conse,,"'vative has tOlj srilugly disparaged the optimisfll IJf progressives as if he 
were f.,~ee of such taint. Having to choose betweefl some faith in fortuna in one 
fc~~r¡1 O~~ arlothEt~ o~' a faith ifl rIlaYl as the so urce Cot"iginating good, we 
choose the latte~" faith as tt"le mo""e pruderlt and ,,"ea1istic. 

;his starld orl the side of a sove~"eigrl, histc't"ical huroanity is not roe,,"ely a 
stance, for it is laderl with significant pedagogical consequences. If roan 
originates, not good, but sin, and if the good of the world is the work, not of 
hUMan self-creation, but of a redeeming providence external to human agency, 
then the wo,,"k of educatior: is to chastize arld chanrlel, to limit, discipline, 
and prevent the willful out break of humane error, to mold the plastic person 
accot"d;.ng to the fo""rn that fo,,"tuna favors. If, in corltrast, man is the base 
(I'¡·-·iginatür of good, ther, the tasI.'. üf educat ion is to empower that poterlcy, to 
help humanity make itself in its own image, not in the image of some external 
nK.,ld. The task. of educatior, is to interlsify and expand human potentialities 
for these potentialit ies are the sOlJrce of the good. 

F.,..... or'1 such corlsideratiorls we de~"ive the special, sb"ong rneaning to the 
p,,"'epositiorl lIfor,,1I irl the Labl:'~"atory for Libe~"al Learrdng. A labot"atory 
of liberal lea~"rlir,g would suggest that libe,,"al learning was some contingent 
outce,me that haci t,) fonlented th""ough an artful alchemy, that the laboratory was 
orle f~flgaged in the deve10pmerlt of liberal learning. Liberal learr.ing is not 
S':'l'lle firlished pl"üduct, to be desigrled and developed as an end-in-view, with 
people then to be sold an acquiring this new wonder of technical artífice. 
Peüple d,j fll)t need te. be maflipulated into learnir,g liberally; they will come tc. 
it spcmtarleously. What they rleed a~"e ~"esources to help sustai'l"¡ and give effect 
t!:l their" spontarleolJs eff,:·r'ts. The Laborato~'y wi 11 work for 1 iberal 
lear-·ning by developing rlleans that will sustain and give effect ter the 
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spontaneous efforts that people will make to learn liberally in and through the 
~I1QSt advarlced cCLTl1murdcat io:.ns erlvi r'or.rllents of our t iroe. 

Learning, we recognize, does not exist by its own agency, for learning is a 
g2ru~d the active agent of which is the human learner, and the adJectives that 
qualify lear"'rlir,g --- here "libe)'"·al ll -- refet... tc, qualities of the active agent, 
the learner, and not merely to those of the activity. Learning, thus, can be 
called libe)''''al because the humar,s who lea)''''n can be called libe)''''al, arrd people 
c¿~rl be desCt~ibed as libe)''''al because they ar'e free, autonomous. Liber'al 
learning is learning that people engage in, not because it will make them free, 
bU.t becalJse they ar"'e fr'ee ar.d, r'ecc'grdzing themselves as free, autonomous 
actors respc'nsible to therllselves, they engage in learrlirrg as expressiorls of 
their freedom aimed at fulfilling and perfecting that dimension of themselves. 

Pe'~ple ar"'e n,:.t exclusively fr"'ee, autorlOmOlJS cr'eabJ'r"'es, of course. From this 
limitation on the liberality of the learner, there results the limitation that 
liberal learning carl rleve)'''' be the exclusive for"'m of learning. We are all 
f11ate)''''ial C'r"'eatm"'es who rl1ust prc,vide for our l5lJstenarlce. Herlce much of learnirlg 
is vocational learning, again a term that describes the learner, not the 
matte)''''s lear"'rled, mearling that the learning is engaged in beca use the leal..... rler... is 
awar"'e th:3.t he 01'"' she must develop capacities to pl'''',:.vide for self-rnainterlance irl 
a world of constraint. 

:-)''''eedom carlnot be cOf.ceived cohel"'ently aS a quality that 'r"'equires the 
exclusiorl of constr"'aint. We a'r"'e free by vi'r... tue of ou'r" powers c,If 
self-deterrllirlatiü~l; we a'r"'e cc,rlst'r"'airled by virtue of the limits, always 

- different but always definite, that bound our possibilities for 
self-determination. Sometimes people learn in recognition of the constraints 
-that bind them as a t"'esult of the imperatives ,)'f self-maíntenance, and such 
~earning is vocational. Sometimes people learn as an express ion of their 
powe'r's of self-deterrninatiorl, ane such learning is liberal. People rleed not be 
fI10tivated to lean-"¡ irl such manrle'r"', for it is lear"'ning to which they, by 
definition, motívate themselves. They do need, however, resources so that, 
wherl so ~'l1otivate~to so 1ea r"'rl , theit'" effc,rts will have full effect. The 
Labo'r"'ato'r"'y fü'r~ Libel'''al Lear"'ning aims to develop such resüurces. 

-




Annenbet~g Grant 

PURPOSE FDR WHICH FUNDING IS SDUGHT 

To carry out two developl'llerltal proJects proposed by the Teachers College 
Laboratory fo,' Liberal Learning: THE READER'S RESDURCE and THE VISUAL 
COMMUNI CATDR. 

THE LABDRATDRY FDR LIBERAL LEARNING Spoy,sors developmey,t proJects to 
facilitate effective acceS5 to traditional liberal culture through the 
emerging electronlc media, particularly computing. 

t=:I growing number of people will c()rlduct theit~ intellectl.lal lives almost 
exclusively in electrorlic erlvirc1rlments. They will feel at ease gairlirq;¡ 
access to informatiorl and ideas tht~olJgh cC1mputer's and r'elated media but 
awkward with books, other prirlted media, arld the traditional libt"aries 
associated with them. If the heritage of liberal leat~r,ir,s is to be 
functiorlally accessible to such people~ it will need te, be tr'ansrl1uted so 
that people can participate in it as effectively through the electronic 
Inedia as they car, through the pr'inted. 50 far', the electr'orlic media have 
been developed as useful means for storing and t~etrieving information, but 
they are almost entirely undeveloped as means far pursuing and developit~g 

reflective ideas and values. Until they are so developed, the heritage of 
liberal learr.ing will not firld a robust place in the electr'orlic erlvironrllent. 
The missiorl of the Laboratory for Liberal Leat~rdr'g i5 tc., develop better~ ways 
by which people who t~ely on electronic rdedia carl absorb arld exterld the 
humane accomplishments of our culture while working with text and images 

,-... wi th computers. 

Currently, the Labof'atory seeks fl.mdirlg for two developrllental pt""'oJects: 

THE READER'S RESDURCE. a prog,-a", to facilitate the l'eflective 
reading of large texts on-line and electronic publication of 
MaJor SClurces in the liber'al traditiorl so that studerlts rllay so 
read them, ay,d 

THE VISUAL CDMMUNICATDR, a coy,sol idabon of visual so,-,,'ces of 
historícal knowledge onto videodiscs and a pr"ogt~arll for' 
reb"ieving selected illustratiorrs accc1t"ding to the viewet~'s 

Ínterests. 

Funding sought fot~ these prc'Jects totals $233,000 ,:-vet'" a five yeat"'" period. 
Work will proceed in two stages, a two year design and development stage, 
followed by a three year irolplementati()n stage. Fundiy,g y,eeds for the first 
stage (1'385-86) amOl.mt te< $83,000 ay,d those fo,' the secoYld (1'387-1'38'3) wiJ.1 
be $150,000. 

DESCRIPTIDN DF THE PRDJECT 

THE READER'S RESDURCE 

Most applications of computing to text have been designed to make wt"'iting and 
pt"oducirlg typed or pf'inted copy both more efficient arld fIlore effective. 5uch 



efforts are analogous to the earliest uses of printing to produce texts that 
/""""	 appeared to reade'r"s iYldistinguishable f'r"orrl the then familiar, well-c'r"afted 

manuscripts. IYr time the conveYltions of the p'r"inted book carne te, be 
differeYltiated from those of the rllanusct"ipt, aYld so too will the way text 
appea'r"s Cln moní tors become very di ffet"ent from the way i t appears OYI pages. 
The obJect with THE READER'S RESDURCE will be to 50 diffe,'ey,tiate elecb'onic 
text frmn its printed fot"ebears and thlJS do for t"eadiYlg what wot'd process,:.rs 
have done for writing. 

For this put"pose, a program for presenting texts of la'r"ge seo pe ay,d 
significant slJbstance, making full use of the capacities of~he 

mic'r"ocomputet", will need to be develc'ped, and a selection of texts, each 
exemplifying such large scope and significant substance, will need to be 
edited and published for readlng with this programo 

P'r"eliminary wO'r"k on this prog'r"8m has been done ay,d will be cClntinuec' by the 
pr'iYlcipal investigator thr'ough the acaderl,ic year 1984-85. As a 'r"esult of 
this wo'r"k.~ the flJnctional specificatioYI of the pr'ogram wil~ be well developed 
and the coding of an alpha test version will be done during the Fall of 19B5. 
Such a verSiOYI should allow a reade'r" to work at any time with about 10 
mega bytes of text (the equi valent of about five large books of 500 pages 
eachl. The 'r"'eader should be able to swi tch with a keyboa'r~d COfllrrland to any 
one 1:lf five r'eading modes: a structural mode, a scanning rlIode, a parag'r"aph 
mode, a sentence mode, and an index mode. In addition, the program should 
offer for each text at least four standard types of study aids, a glossary 
and pronunciation module, a module providing a scholarly apparatus of notes, 
COflltllenta'r"y, aYld bibliography, a rllOdule pe'r"r,litting the 'r"eader to graph, to 

.1"'"	 sketch, and tCI statistically 1'I1aYlipulate quaYltitative infc,t"matioYl and fo'nllal
 
relatil::.ns p'r"esented irl the text, and a rnc,dule the 'r"eade'r" can use to take
 
notes electronically keyed to the current location in the text. Such
 
modes and modules will not be difficult to create separately; linking them
 
into aYI effective whole that will function without undue delays on ve'r"y la'r'ge 
aroounts of text will require, howeve'r", artful organizatioYI iYI the p'r"ograro aYld 
an astute file-str'lIcture for the texts. 

During the Fall of 1985, editing and entry Df texts should also begin. THE 
READER'S RESDURCE ShDUld work with any type of text, from the literary tD the 
techrlical. We propc1se to begin, h.:.weve'r", with a selectiorl of the seminal 
work,s of liberal learning in the WesterYI b"adition -- Plato, Aristl~tle, 

Cicet"o, Augustine, Dante, Machiavelli, Galileo, BacoYI, Hobbes, Locke, 
Rousseau, Hume, Kant, Hegel, Marx, MilI, Nietzsche, F'r"eud, Weber. The works 
of such thinkers a"e the WDt'ks that the ~ABDRATDRY FDR LIBERAL LEARNING airns 
to make vital parts of the world of electronic communication and the list 
could be rl,uch exparlded. At fit"'st, howeve'r~, i t rrlust be rlll..lch rlan"'owed. 

Physical entt"'y of the text into machine 'r~eadable fm"m CaYl be accl)rrlplished 
easily with a text scarlfler. Physical erltry by itself will Ylot slJ,ffice, 
hDwever, fD" THE READER' S RESDURCE. Each text wi 11 y,eec to be ca"efull y 
edited for electrorJic presentat iOYI, much the same way that a b':.ok rr'aYlusc'r~ipt 

must be edited irl prepar'ati.::.n for its beiYIQ p'r~inted. Many cur'r"'eYlt 
conventions make SeY1se with respect to reading text an pr'inted pages fCllded 
iYlto signatw"es and sown into b,:u::.ks. The basic page laYI:l1.tt, 'r"unY;iYlg heads, 
lines Df standard width, footnotes, indexing by pages al1 exist because they 
have p'r"'oven flJnctional fol''' pl"iYlted texto The repertor"Y Qf pUYlctuatioYI marks 



ar,d even the standat~dization of spelling have bee'fl lar'gely conditior,ed by 
,.-...	 the constrairlts and potentials of p'f'oducing, mar'ketirlg, and using pt~i'nted 

books. New converlt ions, appt~opriate ti=' the electronic book, "(leed to be 
developed and integrated into texts chosen for electronic publication. In 
mpelent i ng THE READER' S RESOURCE, desi gr, of such new convent ior,s wi 11 take 
place in the CCtm~se of readying the selected texts for computet~-assisted 

reading and the basic effort will be to devise strategies that will 
facilitate and empol'ler the student's effods to t'ead and interpret the texto 

At first the main use of THE READER'S RESOURCE may be aS a teaching aid in 
traditional liberal arts courses. If computing is really a powerful 
general-purpose machine suitable for improving human performance in diverse 
forms of endeavor, one lor,gstar,dir.g f'Jrrtl of endeavot~ that i t should iMpt~OVe 

is the lecture, literally a "reading t', and a good rneans of working with text 
on the sct"'een will do much to disclose new potentialities irl lecturing. The 
p,'eliminary version of THE READER'S RESOURCE has already beer, '"sed in such 
classes with a large-screen monitor, for it allows a group to work with 
texts in class with an unusually pt~oductive patte'l"~rl of irlteraction. 
Dverhead proJectors are comparatively inflexible. Individual monitors or 
even individual handollts of rep'l"~odlJced passages terld, I)n beirlg corlsulted, to 
turrl each studerlt away f'l"~om the cornmon dialogue towar'd an idiosynct"atie 
experience of his ot... her sheet 0'1"" screerl. The sequence of implementation 
will be to display first in classes the usefulness of THE READER'S RESOURCE 
as a means of working with text, which will lead to a demand for its 
availability as a Means for doing assigned and ~ecommended reading, and if 
it pt"oves successful in that, it will 'I""'ipple irlto evet~-widerlirq~ use much as 
word-processing has befare it done. 

THE VISUAL COMMUNICATOR 

Conceptually, computet" assisted iYlstr"uction has been designed from 
sequent ial presentat ions 1 i nked toget het" wi th branch i rlg pat hs -- c,ne goes 
frorn 1 to 2 to 3 and at 3 can choose between A, E, and C, each of which 
heads a new sequence that leads te. rlew branches and so on. Videodisc 
appl icat ions, which are uSlJally viewed as a new, pecul ia'l"~ly effect ive means 
fo'l"'" deliverirlg televised instrl.lctior" generally accentuate this 
seqllentiality combined with branching options. Videodisc, like roost disk 
storage media, has begurl as a curiol.ls hyb'l""'i.d -- video is sequerlt ial, 
depending orl the rapid display of consecut ive images irl their prope'l"~ or"de'l"~, 

bl.lt the disc is a t~andorn~accesSi at... tefact in which any one clf a large 
collect ion of images can follow afte'l"~ a very bt"ief delay the preserltat ior: of 
any other. THE VISUAL COMMUNICATOR wilJ be a system desigr.ed to ",aximize 
the potentials uYlique to videodisc as a r'andOl)1 acces~; means for preserltirrg 
pictorial information. 

Whether a mearlS of commlJrlÍcatic.n bect:lrnes arl erllightenirlB rc.ute to knowledge 
depends in large part on the logistics of it5 use. The heritage of art in 
Western culture 1s a case in point. Its uses as a great repository of 
esthetic value have been we11 t"'ealized; but its potential uses as a 
~~epclsitory Qf histot"ical ir,sight have been fa'l"~ les5 fully developed. Thus 
c'rle car. better study the history of art tharl study history th'l""ough art, arld 
the reasons for this are largely logistical: it has been physically Olüst 
difficult to assemble and assiMilate the fuI! array of visual informatiorl 



about	 the past available through arto Pick any topic and one can most 
,-....	 1ikely develop from a good r'eferer.ce collect ion a quite cümpr'eherlsive 

inventory o, teHts that treat o, it but one would be hard put to eHtract a 
siMilarly cOMplete inventory o, pictures that depict it. For the 'act has 
been that even as the ar'tistic past has been consülidated irlto endless 
folios of rep,,"'oductions, it has beer. dauntirlg to irlde><, sift, aYld s'Jt~t the 
info,,"'mat ior.al conter.t of the whole collect iO"'-I. 

Videodisc should in time make it possible for our artistic heritage to 
serve, not only as a repository of Esthetic value, but also as a powerful 
source o, systematic knowledge. THE VISURL COMMUNICRTOR will be ar, e'fort 
te. realize this potentia1. Easy ,,"andoril access in a vast collectior. of 
pictures is essential to the logistics of making accessible its 
info,,"'matic.Ylal contento If o'l'"le has 200,0il1l2l r'ep"....,)ducticms of paintirlgs 
spanning say five centuries of Weste,,"'n art, bound 20121 to a volume irl a 
thousand volumes, each ir.dexed for subJect matte"~ of the works withir. it, 
and i f one wishes to compare the depict ions of chi ld"~erl in this collect ion, 
one will have a physically very difficult task to perform. We,,"'e the same 
collection on four videodiscs, with the subJect f11attet~ indexes corlsolidated, 
the comparison of conceptions of childhood reflected in the art would be 
relatively simple, in a logistical sense, to make. 

Wi th THE VI SURL COMMUNICRTOR t he Labot-atory 'or Li be"al Learr,; ng wi 11 seek 
to develop this emerging use of our artistic heritage as a means for 
ir"parting knowledge and understanding o, the human pasto We p".:,pose to 
develop through the Laboratory two videodiscs, one devoted to the evolving 
ideas o, childhood and youth in Western cult~re since the high middle ages 

,-.... and another dedicated te. illuminating the changi'l'"lg ""ationalized o"~9ardzation 

o, the everyday world during the same periodo These discs would each 
consist of soroe 50,12l012l reproductions, each dated, captioned, and carefully 
indexed. Ir. addition, a database l'l1anagement prog)""'am would be designed, 
b"eating each rep""oducticlYl as a reco,,"d, se' that studerlts cayo! rlavigate 
through the whole collection according to the diverse items in the index and 
the innume,,"able pet·mutat ions arld combinat iorrs of these i tems. 

Two main uses 'or THE VISUl¡)L COMMUNICRTOR are prc,bable, oroe as a t,:.ol o, 
scholarly research and the other as a teaching ajd.~ .. 
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The chanco last Wednesday to explore intersecting interests with Mr. 
Roberts of laH was a welcome experience. I want to deuelop a bit 
furth.r how I would see the goals of the Laboratory for Liberal 
Education conducing to the inhrtst5 of laH, and th. Colhge aswell, 
and th.n I will propose a concrete, limited request that w. might make 
to 1811 on behalf of the College that, if fil1td, would grutly 
faci 1itah thl proj.cts I am conducting through the Laboratory. I 
realize, of course, that the College's response to Mr. Roberts cannot 
simply reflect the needs of the Laboratory, but I think th. needs of the 
Laboratory are for facilities that the College as a whole also needs and 
1 hope these will bo considered in following up Wldnlsday's meeting. 

Assuming of course that we do not blow up everythino on the way, we arl 
rapidly creating, with IBM in th. vanguard, a human environment in ~hich 

means of immense sophistication for cultural creation and enjoyment will 
b.com. available at remarkably low costs to thoso who can use them. 
Further, this enuironment will be one in which most people will have a 
r.markablo ind.pondonco from constrained work through much of life. 
Relative to valuations formed under an aegis of material scarcity, such 
a world will sllm in prosp.ct like a promisod land, but it will, in the 
experience of it, b. one beset by sufficient pI ights and predicaments. 
Imagine a mass society in which millions onjoy the prorogativos of tho 
nobility of the ancien regimo -- what wil1 bo tho distributlon in human 
s.nsibility along the spectrum bounded, say, by the Marquis do Condorcet 
and the Marquis de Sade? 

W. all share, IBM very much with the rest of us, two fundamental, 
long-range educational inter.sts. First, we havo an interost in 
raising, by significant ordors of magnitude, the hvel of inhllectual 
achiev.ment attainable by each, across all walks of the world and in all 
domains of achilvlmont, so that tho accol.rating move from manufacture 
to mentefacture can be sustained and .quilibrated. Second, we have a 
stake in reempowering, bY significant orders of magnitude, the 
qualitatlve, humanizing capacities of educators, so that the activities 
of mentefacture, which will be directed by desire, not nled, will best 
be a fulfil1ment of genuinely human potentials and not a craven 
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peryersion of them. lhose are my edueational interests; they are 
interests eonsistent, 1 think, with those of the eollege; they are, 1 
would asurt, the buie, enduring edueational intuests of 1Bt1, along 
with who knows who else; and they are, finally, interests that leH can 
help us pursue in tangible, 1 imited, yet signifieant ways. 

We eannot deyelop the enyironment of mentefaeture simply by doing a 
1 ittJe bit bethr what we haye traditionally done in education -
empower a few to think for themselyes and initiate the rest to perform 
one or another funetion. Somehow, we haye arriyed at a juncture at 
which edueators are called upon to discoyer how to do precisely that 
which we could not do up to now in the double sense of inabil ity -- in 
the sense first that up to now we haye been simply unable to do it and 
then in the second sense that eYen had we been able to do it we still 
could not haye done it for fear of excessiyely destabil izlng the 
socioeconomie order of things. Now, howeyer, we are called to discoyer 
how to uniyersalize an education that empowers people to think for 
themselyes, to judge of questions for themselYes, whateyer the substance 
of those questions might be, to generate their purposes from within 
their own resources without authoritatiye direction from priests, 
pedagogues, pundits, or patrons. lhe way to uniyersal ize such an 
education should be sought, inhlligently and inhntlonally, just as 
mueh as ways to aehieye eyer greater densities of eircuitry in silicon 
should be sought, inhll igently and inhntionally. lowards a strahgy 
of sound and purposeful search for pedagogical transformation, I offer a 
few further thoughts. 

Repeatedly in the history of teehnology, sequences of Innoyation haye 
first appeared to haye created certain bottleneeks that threatened to 
impede the process of change, but then they haye proyed to haye 
generated simultaneously theyery resources with which the bottleneeks 
could be broken in ways unpredichbJe from puf pathrns. I think a 
strategy for achieying the educational transformation that looms so 
important in the shift to mentefacture may be found by seeking such a 
relationship with respect to the new teehnologies of computing and 
communieations. lhe bottleneck they create is an Increase in relatiye 
ignorance, as mentefacture supplants manufacture, a relatiye ignorance 
that will entail more than incremental improyements in existing 
educational arrangements if it is to be surmounted. lhis relatiye 
ignorance eonsists in the excess demand for informed intelligenee that 
mentefacture places on us relatiye to the supply and the way the 
bottleneck will be broken will at bottom use the high leyel of demand as 
a way to force an accelerated proYision of the supply. 

Mentefaeture is possible because the new technologies greatlY increase 
the range of Information and the qual Ity of reflectiye stimulus that can 
be effectiyely mobil Ized in Intelligent actiYity. When deployed outside 
educatiye enYironments on people edueated without sueh stimulus, 
re1aUye ignorance results, but the same stimul i, deployed within 
educatlye enYironments, will greatly inerease the effectiye power of 
those surroundings, for there relatiye ignorance sets the potentiality 
of the pedagogical relationship. Relatiye ignorance in the marketplace 
portends incompetence; relatiye ignorance in the edueational place is 
the oecasion for study and learning. Hence the basie strategy: use the 
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n.w t.chnologi.s to maXlmlZ. th. cultural pr.ssur. pushing in upon 
stud.nts for that is th. basic forc., th. on. making for r.latiu. 
ignoranc. in th. world and th. on. that can mak. for ord.r of magnitud. 
chang.s in th••ff.ctiu.n.ss of .ducation. 

Up and down th••ducational l.u.ls, th. pr.s.ntational pow.r of th. 
instructional .nuironm.nt has traditionally b••n rath.r w.ak and 
r.markably fix.d. Sinc. tim. imm.morial th. siz. of satch.ls that 
childr.ncan carry has uari.d littL., and sinc. about 1500 th. quantity 
of information and th. quality of r.fl.ction p.r book-pound that might 
b. carri.d in thos. satch.ls has scarc.ly b••n mor. fl.xibl.. Consid.r 
a comparison. For a tim., larg.-scal. st••1 production and th. bigg.r 
appl ications of st.am pow.r w.r. limit.d by an analogous probl.m of 
pr.s.ntational scal. wh.n th. only f.asibl. way to f ••d th. furnac.s was 
by stok.rs shou.lllng coal into th. fir.s. Th. t.xtbook has b••n to 
.ducation what th. shou.1 was to industrial furnac.s, with th. 
concomitant that th. curriculum has consist.d, up and down th. l.u.ls, 
in a sharply narrowing, .xclusionary choic., siz.d for th. tyrannous 
t.xt, which has controll.d th. work of both stud.nt and t.ach.r al ik •• 

In such ways, th. scop. and int.nsity of .ducating .nuironm.nts has long 
b••n limit.d and it has b.com••sp.cially limit.d wh.n it Is m.asur.d 
r.latiu. to th. total stock of I.arning. L.t us form th. hypoth.sis 
impl icit in th. abou. comparison: th. curriculum, th. Cllmpon.nts of th • 
• ducational program and th.ir s.qu.nc.s, has h.ld its s••mingly 
n.c.ssary position in instruction, not owing to its int.ll.ctual or 
p.dagogical n.c.ssity, but rath.r to its m.r. physical n.c.ssity. Th. 
curriculum has r.pr.s.nt.d th. maximal cultural s.l.ction that could b. 
physically d.ploy.d, giu.n th. constraints .mbodi.d in childr.n, 
t.ach.rs, school buildings, t.xtbooks, and th. m.ans of mou.m.nt. 

Constrain.d to using usabl. books, .ducators hau. pack.d into th. 
curriculum about as much cultural stimulus as could b. pack.d into it. 
By thinking of it in this way w. can s•• that th. curriculum has b••n a 
UUy long-I iu.d historical accid.nt. It is now b-eoming possibl. to 
pack far mor••ducatiu. stimulus into a unit of p.dagogic tim.: that is 
m.nt.factur. and th. k.y to an ord.r-of-magnitud. transformation of 
.ducation. Following this thought, a basic strat.gy for int.grating 
computing and .ducation .m.rg.s. 

Most appl ications so far s••k mor••ffici.nt ways to impart th. giu.n 
curriculum -- drill and practic. programs ar. th. most obuious .xampl., 
but th. rang. of such applications r.ally go.s much furth.r than drill 
and practic•• Such appl ications, wh.n good, ar. highly d.sirabh, and I 
do not sp.ak against th.m, but aggr.gat.d tog.th.r th.ir .ff.cts will 
still b. marginal and incr.m.ntal, so w. n••d to sp.ak, in addition, for 
a furth.r strat.gy aim.d at cr.ating a r.al alt.rnatiu. to th. giu.n 
curriculum. Instantan.ous r.tri.ual, unlimit.d r.producibility, uast 
sortlng powu, un.tiring inhractiuity, all th.s. ar. capaciti.s that can 
utt.rly transform th. rang. and quality of cultural stimuli that can b. 
brought to b.ar day in, day out, on all thos••ngag.d in .ducation, 
what.u.r th. l.u.l. Th. basic strat.gy should b., not to incr.as. th • 
• ffici.ncy with which th. giu.n curriculum can b. I.arn.d, but to 
d.u.lop ways in which an .u.r wid.ning rang. of information and id.as 
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~	 can b. mad••ii.ctiv.ly acc.ssibl. at .ach st.p along th••ducativ. 
path. 

During th. n.xt d.cad. or two a gr.at d.al oi .xpir.m.ntation will b. 
going on in plac.s such as T.ach.rs Coll.g., th. upshot oi which will b. 
to disclos. th. ways in which th. n.w t.chnologi.s can .xpand th. rang. 
and quality oi cultural stimuli .ihctiv.ly d.ployabh In .ducation. 
Th. work	 1 am pursuing through th. Laboratory ior Llb.ral Education will 
att.mpt to iollow out such a strat.gy, and 1 am particularly conc.rn.d 
to .xplor. th. ways two basic activiti.s oi 1.arnlng can b. iurth.r 
.mpowH.d through computing -- hcturing and rnding. 1 will say a 
1ittl. about th. iorm.r oi th.s. conc.rns, using comput.rs to transiorm 
th. 1Imi ts oi hcturing, as it is in that aru, ior now, that 1 hop. w. 
might mak. an important, but 1 imit.d r.qu.st to laH ior h.lp with n••d.d 
r.sourc.s. Such h.lp, how.v.r, would also b. us.iul ior th. d.ading 
proj.ct, to which 1 hav. allud.d without discussing, ior th. t.chnology 
and programing r.quisit. ior both ov.rlap consid.rably. For now, 
how.v.r, as an .xampl. oi a d.v.lopm.ntal initiativ. aim.d to br.ak th. 
limits oi .stabl ish.d p.dagogic iorm, 1 will conc.ntrat. on 1.cturing 
wi th computHS. 

What a 1.ctur.r might do with a w.ll d.v.lop.d comput.riz.d s.tup 
il1ustrat.s th. ord.r oi magnitud. chang.s in th. pr.s.ntational pow.r 
that ar. s.ttlng in with th. n.w t.chnologi.s. With a comput.r, th. 
1.ctur.r do.s not n.c.ssarily know mor. than b.ior. or can think with 
mor. acum.n, but rath.r mor. oi what h. or sh. knows can b. d.ploy.d in 

~	 th. 1.ctur. p.riormanc., .v.ntuallY with 1.ss drain on conscious 
att.ntion than th. d.ploym.nt oi knowl.dg. now tak.s, ir•• ing tim. and 
.n.rgy ior thinking aloud about th. matt.rs at hand. 1 think that a 
d.v.lop.d iacility ior 1.cturing with comput.rs will consist oi two 
larg., good-r.solution proj.ction monitors, on. ior pr.s.nting graphics 
and· stills irom a laur disk and th. oth.r ior pr.unting tutual 
iniormation irom a data-bas., both controll.d by th. sp.ak.r through a 
p.rsonal comput.r oi high pow.r and .xt.nsiv. storag. capacity. Through 
th. graphics and stills, th. 1.ctur.r would show things¡ through th. 
data-bas. th. 1.ctur.r would stat. things; and through th. spok.n 
voic., th. 1.ctur.r would r.il.ct on things. Such showing, stating, 
and r.il.cting can now go on in 1.ctur.s without comput.rs, but a vast 
.nhanc.m.nt b.com.s possibl. -- instantan.ous s.l.ction irom thousands 
oi pictur.s and a chang. in r.in.ncing irom 'su Plato's Rnubl ic, 
book 9 ii 1 r.m.mb.r corr.ctly' to 'h.r.'s a r.l.vant passag. irom Plato 
and you'll s•• th. iull citation in th. h.ading'. With a iully 
d.v.lop.d comput.riz.d syst.m, an ad.pt 1.ctur.r should iind it i.asibl. 
to show, stat., and r.il.ct on any asp.ct oi th. ii.ld at any mom.nt in 
a vivid, highly appr.h.ndabl. mann.r, and al.rt stud.nts, who would no 
10ng.r quit. prop.rly b. call.d "auditors", would tak. in signiiicant 
stimul i on many 1.v.ls oi awar.n.ss and att.ntion. 

For such a syst.m to b.com. op.ratlonal, a 10t oi d.v.lopm.ntal work is 
n.c.ssary, how.v.r. Through th. Laboratory ior Lib.ral Education, using 
larg.1Y my own iunds, 1 hav. mad. a v.ry m.ag.r b.ginning towards what 
would b. a worthwhil. d.monstration syst.m. Thus this Spring 1 hav. 
start.d 1.cturing with a comput.r, using a v.ry buggy prototyp. program, 
on. small proj.ction monitor oi inad.quat. r.solution, and a databas. 
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that 1 ha~. not had time to 4ill out with mor. than a minimal s.t 04 
.ntri.s. From this u.ry pr.liminary .xp.ri.nc., two things s••m to m' 
cl.ar -- 4irst, using comput.rs in this way promis.s to b. a ~.ry 

pow.r4ul .nhanc.m.nt 04 th. l.ctur. form, y.t s.cond, much d.~.lopm.ntal 

work will ha~. to go on b.40r. manyar. lik.ly to try t.aching in such a 
way. It c.rtainly do.s not promis. to mak. such t.aching or studY 
.asi.r; it do.s promis. to mak. it mor. pow.r4ul and .xpansi~ •• Should 
it b. d.~.lop.d, I do not think l.cturing with comput.rs will pro~. 

m.r.ly to b. an incr.m.ntal .xt.nsion 04 ou.rh.ad proj.ctors or th. use 
04 slid.s at an outrag.ous comparati~. cost, but rath.r an much mor' 
baslc trans40rmation 04 th. m.dium. For now, how.~.r, th. pros and cons 
of that claim ar. moot -- my conc.rn h.r. (finally) is mor' mundan•• 
Without som. outsld. h.lp, it will b. di44icult to progr.,s 4urth.r. 

Pr.s.ntly, th. aggr.gat. cost 04 th••quipm.nt I am uslng is about 
$6,000. It works ad.quat.ly as a simple singl.-monitor, black-and-whit. 
syst.m with som. 40rty stud.nts or 4.w.r, although th.r. ar' probl.ms 
with th. monitor r.solution that mak. it mor. difficult for ~i.w.rs in 
.~.n small numb.rs to adapt .asily to th••xp.ri.nc•• A s.cond monitor 
of similar quality with a ~id.odisk play.r could b. add.d with th. 
in~.stm.nt 04 about $3,000 or so, and this I shall probably do at som. 
tim. in th. futur. failing any mor. signi4icant impro~.m.nts. What I 
ha~. pro~id.d through th. Laboratory is .qui~al.nt, or p.rhaps 
marginally b.tt.r sinc. it us.s a high-gain scr••n, to analogous 
.quípm.nt a~ailabl. in th. Coll.g•• Th. probl.m with both s.ts 04 
.quipm.nt, how.~.r, is on. of quality and scal •• Th. quality is too 
marginal to try som. 04 th. mor. sophisticat.d possibil iti.s and th. 
scal. is such that applications g.t accid.ntally limit.d, an untoward 
situation now happ.ning to m. -- J must put a cap on .nrollm.nt in my 
cours.s, or d.sist 4rom th••440rt to use comput.rs in th.m, or g.t 
.quipm.nt that wlll work with a larg.r group. Such a st.p upward in th. 
quality 04 .quipm.nt, how.~.r, puts things in a rang. wh.r. I can no 
long.r .nsur. my own acc.ss to th. n.c.ssary .quipm.nt, it would r.quir. 
monitors that cost som. $6,000 and that r.allY n••d 4lx.d installation 
rath.r than on.s that are s.mi-portabl. and about $2,000. 

H.nc., th. proposal I would lik. to s., put to laH, nam.ly that th.y 
4und th••quipping 04 on. 04 our mid-siz.d l.ctur. halls with a good 
s.tup 40r l.cturing with a comput.r -- two c.iling mount.d 
high-r.solution RGB proj.ction monitors with a mínimum 04 six and a hal4 
400t scr••ns, an industrial grade ~id.odisk play.r, and an IBM)(T to 
control both th. ~id.odisk and th. display 04 sp.cially d.sign.d 
data-base mat.rials on th. oth.r. Such .quipm.nt would cost about 
$20,000, and it should b. cornpl.m.nt.d by a parall.l program d.~.lopm.nt 

syst.m, which would consist 04 a s.cond IBM XT and a s.cond ~id.odisk 

play.r, 1 ink.d to r.gular color monitors, which would amount to anoth.r 
$10,000 to $12,000. With such a syst.m, I think th. Coll.g. could 
b.com. a c.nt.r 40r initiati~.s to .xpand th. 1 imits 04 on. ubiquitous 
t.aching 40rm, and I think th. r.al ord.r-04-magnitud. trans40rmations 
in th••44.cti~.n.ss 04 .ducation will .m.rg. as such concr.t. 
initiati~.s actually do .xpand th. 1 imits 04 basic 40rms 04 instructlon. 

For such r.asons, I hop. that th. Coll.g. can quickly install good 
.quipm.nt, by n.xt Fall at th. lat.st, 4rom what.~.r sourc. it may b. 
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fund.d. I would sp.ciallY hop., how.v.r, that such funding might b. 
closely associat.d with th. Laboratory for Lib.ral Education as it is 
int.gral to th. lin. of appll.d d.v.lopm.ntal work going on through th. 
Laboratory. Wer. such .quipm.nt provid.d I would be .ag.r to ov.rs•• 
the d.v.lopm.nt of high-qual ity softwar. to optimiz. its us. and to 
provid. oth.rs with h.lp in g.tting start.d at using th. syst.m in their 
cours.s, should th.y be interested in doing so. With such h.lp, th. 
capacities that I hav. been discussing are ones that can be brought to 
practicál fruition through the Laboratory within Teachers Coll.ge ov.r 
the corning d.cade. 

I began this discussion by sugg.sting very broad educational int.rests, 
indicating that they are on.s we have v.ry much in cornmon with IBM. In 
keeping with these g.neral interests, .fforts to .xpand the 
pr.s.ntational capacity of .stablished educative forms should not be 
confined ~ithin a singl. institution. To sorne degre. -- that 
institution being T.ach.rs College -- it is itself an opening to the 
wider world. But in addition to working on these goals through courses 
in the College, both existing courses and courses to be developed, I 
anticipat. b.ing able to link the work of th. Laboratory with that of 
oth.r institutions. 

As instances, I have discussed such dev.lopm.nts at l.n9th with Dr. 
Frank Moretti, Assistant Headmaster for Curriculum at the Dalton School, 
and w. will be jointly developing a course on using classical culture as 
an educative r.source within a high-t.chnology teaching milieu and we 
plan to d.v.lop demonstration projects on the secondary and primary 
levels of ways in which cornputing and cornmunications t.chnologi.s can 
signiflcantly shift th. presentational limits that have traditionallY 
constrained th. school curriculum. In addition, I hav. long be.n 
associat.d with the .ffort by David Mathews of the K.ttering Foundation 
to dev.lop more .ff.ctive agenda for the education of th. publ ic, 
particularly as it might .ngender wider and d••per publ ic participation 
in thos. subtle dilernmas of the civic weal that unfold slowly ov.r time. 
With r.sp.ct to th.se concr.t. consid.rations of informal education, I 
have b.gun discussions with him about d.veloping ways to use cornputing 
to make the broad bas. of conc.rn and network of p.opl. that h. has 
built up ov.r the y.ars mor••ff.ctiv. as an .ducative influ.nc•• The 
effort outlined above to expand the presentational possibil ities of 
traditional means of education, and th. relat.d conc.rn to improve the 
ways that computing can be us.d as an effective tool in r.ading, will be 
ess.ntial resources in implem.nting thes. efforts. 

In sum then, I propos. that we requ.st frorn IBM modest funding on th. 
order of $40,000 to provide a qual ity prototyp. for I.cturing with 
computers and a r.lated development facility to .as. cr.ation of the 
r.quisite software and appropriat. databases. Although the proposal 
itself is small and specific, I have indicated that it prornises to be 
strat.gic with r.spect to th. basic interests IBM shared with us in th. 
fundam.ntal improv.ment of educational achiev.ment, particularly with 
resp.ct to reempow.ring humanistic tradition as it prepar.s th. averag. 
person to achi.ve fulfillment in a lif. increasinglY characterized by 
·constrain.d leisur.·, however paradoxical that t.rm may appear. 
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Finally, J have indicated reason to expect that such small, speciflc 
initiatives pursued through TC's Laboratory for Liberal Education can 
nevertheless have effects of ~ide, rippl ing significance. 

Thanks for the opportunity to meet ~ith Hr. Roberts and the chance to 
dr~ these thoughts together. 

Robert HcClintock 
Professor of History and Education 

cc.	 Professor Stephen T. Kerr 
Dr. Frank A. Horetti 
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In r'efIecting c,n c.ur I'lleeting Thur'sday afterrll:.orl, I have begun :0 würider 
1"'"'	 whethel"" we are t~"ying to deal with two quite different questions thr'ol..lgh one 

propasal. I had thought that IBM's concern might be summarized as follows: 

We at IBM don' t knc.w rnuch about how teache~"s a~"e eGlJcated! yet we 
suspect that for' the potential uses of info~"rrlation technologies tCl 
deveIop fuIIy in education it will be essential to perfect the use 
of inforl'l1ation technologies in the education of teachers. We ar~e 

seeking you out at Teachers College beca use you al'''e engaged irl 
educat ing teachers and i f YCII..l can dr"aw togethe~~ a gr"oup arl1c1ng you 
interested in perfecting the use of information technologies il~ the 
educatic.lYl of teachet~s, we would like to ¡;.,ssist theit~ efforts. 

I aro beginrling to infer'" ft~orl1 the direction iri which the d.,.~aft pt"opüsal seem5 
to keep mc.ving that IBM's concen-.. was sorllewhat diffet"erlt. I'd put a capsule 
statement of this infert~ed concern thus: 

We at IBM don' t know fIluch abol.lt the uses of i rlf(H"rllat ion 
technologies in educational settings and thus we can't provide the 
kind of user support to schools that we customarily do to 
businesses~ We at"e seeking you out: at Teache~~s Cüllege because you. 
are e~perienced in providing support to schools in implel'l1enting 
inn.:.vatiorts and we warlt YOlJ to assist llS i'fl deveIopir.!~ nlüdel 
user-suppor't stt"ategies for schools and we p-xpect you rnight be 
interested in doing this because it would provide a vaIuabIe 
sett ing fOt~ t~eseat"ching the dynarnics .:.f change irl edl.lcat ion ar.d 
would str'engthen YOUt~ netwot~ks wi th pt"act ionet~s.- To me the rllain diffet~ence between these concet~rlS i.s that we carl cat"ry out the 

Iattet... well without signi ficantly stt"airling O~~ expar,ding OUt-o owrl substant ive 
cOnlmand of the educational uses clf iflfonl1ati,::.n tecllrlologies. Rather"....,-e 'l'Jüuld 
be actirlg as technical consultants, expet~t in managing the intt"':lductiol"l of Ylew 
ways, be they X, V, ür Z, in edlJcational settings, without our sl.lbstar:tive 
mastery of the new ways beil'"lg introdl.lced, in this case infot~rnation 

technologies, being much at issue. In shOt~t, the locus of the change wüuId be 
the schools, not the prograrns of Teachet"s College. 

If the task at hand is to develop a response to sOMething like the second 
concern, I have serious doubts abol.lt what I can contribute to it~ Such a 
conce~~n would seem to me to be sorllething that IBM rllight possibly have arld it 
would seem to me very appt~opt~iate fOr~ a gt~Oljp within Teachet"s College to 
develop a response as such a response wCluld quite naturaIly extend what i5 rlOw 
goirlg on withirl vat~iou.s proºrams~ Pet~sonaIIy, however", I am rl':tt pat"tic'.lIat~ly 

interested in such a proJect~ 1 simply do not think that the information 
technologies are tt"ansparent, neutral irlnovati'Jrls which men:!ly pt"l:trllise gt~eatE'r'" 

efficiency arld effectiveness irt the pet"fC't~r.lance of well established f'-lYIctions. 
These techr.ologies, fc,r bettet... o't~ f,:.r worse, will transfQl"~rll educationaJ. 
functions. 1 thought IBM was offering us an opportuYlity to take soMe 
responsibility fot~ the ways irl which the irlf,jt"wation technologies fllC1Y be r.lade 
te, transform the processes and functions ,:.f teache...... educatic,n. 1 don't thi"r-:k 
we have yet begurl to t"'espond t.j slJch a1'1 offet' irl OIJt' dt~aft pt~opc.sal. 

In the gerleral discussiorl with Mr~ Roberts Iast Spring, he said two things 
that forceflJlly stuck in my mind. First, in response te, a rather practical 



pt~oposal by Bc.b Holloway, Roberts ',Jut it vet~y memor'ably: thr')lJgh its gr'ant 
~	 prclgt~ams IBM seeks to assist, not the pr"iests, but the pt~ophets. He alslJ Tl1ade 

uYIMistakably clear that IBM acts positively only on those things it recognizes 
as serving its self-inter'ests. 1 take hir" to have been serious OY. both points 
and aSSlJl'lle therefot~e that he did nClt withdraw the comrl1eYlt abc.ljt priests and 
prophets with his stipulation that proposals ffilJSt be recognizably in the 
self-iYlterst of 18M. Rather", the r~eal strength of the two 5tatefl1ents is in 
the way they fit together: it is easy enough to propose activities helpful to 
IBM's self-intersts, bllt one is likely to becc.rlle priestly iY, the p~~ocess; ~t 

is also easy enough to pro pose prophetic iniatives~ but these are likely to be 
so vague that no one, certaiy.ly not 1BM, cay. be Sln~e w:-:at intet~ests, if any, 
they will serve. 

Now tne draft we have develc'ped since that discussion seems te. r"e :0 [¡ave 
become ver"y priestly in an effot~t to make sur'e tllat IBM will recogydze IJm~ 

inteYltioYls as r'espoYlsive to its self-interests. Priestly wo)""k seeks to 
diffuse observance of teachings, both doctrines and pra~tices, among a 
populace without significantly transforming its complex forms of worldly 
activity. Pr'ophetic effot~t, b', cont)""'ast, aiflls precisely at fundanleYlta.ly 
reforming a people's worldly way of life; it opposes to the given the vision 
of a possible alternative and offers reasons why people should actively prefer 
that	 possiblitiy to the present actuality. Our proposal, as it stands, 
promises tlJ b~aiYI lay-priests of the iYrfOt"'watioYI techYlologies to work within 
variolls school-pat"'ishes iYJ üur t~egic'n. FUYlctionally, I do y.ot see hc.w it 
differs from a fleshing out of the idea that Harold Noah floated during OUt~ 

meetiYlg with Roberts, ay. idea. which Rc.berts unequivocally discour'aged. I 
think	 we need to develop a mor'e pt~ophetic pt"'oposal t='t~ ou~~ effo)"~ts a~"e likely 

~ to be as decisively plJt do~m iYI the end. 

As I under'stand the evolution of discussions siY'lce the rl1eeting with Rc,bet~ts, 

IBM has made clea)"~ that it will be rll0st t"esponsive to ¿I pr'c,posal dealing v-Jith 
teacher education. It I'Ilay seem par"adoxical, relative to the pt~iestly-
pr'ophetic polarity, that IBM sh'Juld waYlt a pt"'c,posal center"'ing OYI teacher 
educatioYI, fo)"~ teacher educaticlYI might be cha)"~actet~ized as the most pr~iestly 

of our activities. But that might be preclsely why IBM would perceive ~ 

prophetic pr"'c.p(tsal relative to teacher education to be somethir,g vet... y rnuch :Yl 
IBM's self-interest. The rrlCI~"e cOfl1prehensive that a wo)""'ldly dorllairJ beCOfJ1EoS, 
the more resistarlt it becclrtles to tr~aYlsfot~matior, by p)""'ophetic effc.)"... t. Rela"tive 
tc. educatioy, as a whole, teacher education is a highly cir"'clUllsc)""ibed domain, 
yet it is one strategically situated so that the p)""c'phetic t"'estt~uctur~irl!;¡ of 
teacher education might well prc1rllÍse a con5ide)"~able multiplication e,f effects 
th)""ough the pt"'iest ly work. clf the teachet~s Ylewly educated. SlJch r'easoY.iYIQ 
IHight well make a p¡-"ophet ic pt"c,posal aimed at the )""'estr'ucturirlg of teachet~ 

educat iOY1 by full, adVaYICed use of irlfo)""'mat ioy¡ techYlologies vet~Y att)""act ive to 
lBM. 

IBM is a huge ot"ganizatioy, whc,se )""evenlJes exceed ou'('s by I:,ver a thc'lJsa':'"ld-fold. 
It is important to keep ir! mirld what par't of IBM we are addr'essing, rlamely 
those in it who al'~e r'esponsible for graYltirlg, iYI ways cOYlducive to the 
self-inter'ests ()f the company, that srnal~ but ve)"~y sl.\bstantial inct"'eweYlt of 
its anYtual r'evenlJes set aside for the SlJppo)"... t of edllcat iOYI. 19M does YIC,t Yleed 
to allocate those mc,nies fo)"" funding short-range developrller,t and 
implementatioYI activities. Othet" pa~... ts of IBM might be iY,te)""'ested in fundiYlg 
something 1 ike OlJr dt~aft Qn a contract basis as pa)".. t of ay, effm~t at regioflal 



SUpp01·~t fOr"' educati,:)Ylal rnar·ket ing. IBM has fllade :. t clear"' that thei t"' 
educational grants in the past have gane primarily tQ support activities in 
eYlgineering and the hard sciences. Would the grants they made, say, to MIT 
have been for the purpose of providing basic training to engineers on 
applications of computiy,g techrlology to selected prc1blems, those erlgiY¡eer"'S te 
be primar~ily orles employed by selected fir~ms in the greater Boston area? I am 
sure that IBM offers a great deal of such training to such engineers, but not 
thr~ough its educational support gr~ants to MIT _._. alt~·\l:lugh such tf'airdrl9 r¡lay 
serve the self-irlterest of 1BM, it ~.yolJld not be irl the self-irlter"'est of IBM to 
use i ts mOYlies set aside fOr"' the support of scierlt i fic and techrlical edlJcat iün 
iYI that l'I1anrlef'. 

1'1"1 search of a way out of 1'11Y d iscarlterlt, 1 have gane back. to the various 
dl:lctJrilents that we have sc. far" generated arld my atteYlti'Jrl has fixed on a 
proposition in the June pr"oposal to 19M, a pr"opositiorl r"eiterated irl the r:lerno 
of October 16th convening our working group: 

The histüry of education as a social ir"¡5titutiorl suggests that it 
has been reMarkably fleMible in absorbing, digesting and then 
eliminating with little trace "innovations " that were thought at 
the time to offer~ great educational pr"omise. 

1 suspect it would behoove us to y'ethir:k that pr"oposition, reir it rl1ay pC.irit :;s 
iY' a fundamentally skewed directioYI. The mOr"e I have r"'eflected orl the 
pert i r.ent h i st or"y, t he more 1 am COYJV i nced t hat t he wai""r"'arlt ed pr"oíJos i ti on i s 
somewhat more complex: 

The histor-·y of education as a social instutitiQrl begarl with a 
technical iYlnovation, Ylamely the invey,tiorl of wr"iting, and ther"e 
has been one instance since in which the thorough-going 
restr"ucturing of education as a social institution has beey. 
tr"'iggered by a further" innovation, namely with the inverltion c.f 
printirlg and with its systel'llmatic adoption as the basis for st(!r'iyq~ 

and retrieving kTlowledge irl c<ur cultlwe. Sirlce theYI, the 
established system of education has absor~bed, digested, arld 
elirninated with little trace other" irmovatiüYJs, despite exagger"ated 
expectat iorls about their'" pt"'obable effects. 

The burderl of the first formulati,:.n is thC\t the irtet"tia of education as 3. 

social institution i5 so great that it is nearly impervious to innovation 
unless ext reme ast ute'fleSS i s ach ieved in effürt s t o i. mplerllerlt change.. The 
burden of the second formulatior. is that edllcatiorl is for"etl10st aYI 
iy.tellectual, not a social, institution, with the result that innovations that 
change the basic orgarlÍzatior. and structur'E of kYlowledge will pIJwet~f!Jlly 

charlge education as a social irlstitution, despite its ülfllense :''f.et''tia, whereas 
i rlTlovat i ons t hat d'J rlot a ffect t he bas i e pr"'oced IJr'es fOr"· dep 1ay i rlg arld 
pr"'eserving knc1wledge will have little effect orl educati;:.r. for they are at ~llost 

cosmet ic re 1at i ve t L' i t s act i vat i Ylg plJrposes. 

1 think the second formulation is a better r"'eading ,:If the i"elevant t"listc<r"'y, 
or.e that tal-t'.es into accolJnt a wider'" range of dOCUfrlentable developnler.ts arld OYle 
that provides sour,der" per'spective 'Jn the preserlt Junctl.we. Will the 
innovations occUl""ring in the inforrnaticll'"r techrlologies charlge the basic 
or"'ganizatiorl and structure of kr,owledge1 I thiYlk they ar"'e pc.wer"fully, 



ineluctably doing so in a transformation that is rapid in the sweep of 
,,-...	 histcH'~ical time however slow it íllay appeay' accü('diYlg to the cloeks of O:J~~ own 

careet"s. The problem will Ylot be .~ne of sustaining iYlnc.vations in the face c.f 
the social inertia of orgaYli2ed edueatioYl, but of finding vJays to sustain and 
perfect basie educational plJrposes in a settinQ irr which, oVer cc.rlling deeades, 
wave after wave of innovatic.n will b'l'"'eak, sweepirlg away nllJeh that rlow seerl'S 
secure 1y SI:' 1 id. 

5l.leh change does not come as orle single, discrete inYIOvati':'YI, which can be 
either adopted or not as pr'efet~enee wOllld have it. Rather such change will be 
expet"ienced as a series of waves, one fC1llowing afte~" aYI iYltet"val IJporl 
another, with the cumulative effect of trarlsfot"ming the irJtellectual basis of 
ed ucat i OYI. OYle such wave broke c.ve\·" I.lS in t he ea'l"" 1y 1980' s, compt~ i sed of t he 
personal computer and i ts gene'l""ic appl icat ions pr0l;;wams -- wot"'d pt"I)CeSSOr's, 
database manager's, and spreadsheets. A see,:,nd wave is Just beginrting to build 
and it will crest at a much higher' level of sophistieation, consisting of 
nlassive storage capacities, effective eOTllputer corJlrrtunieations, and genet"al 
aceess to expert systems -- the implJt"'tance of applications pt~ograrns will be 
supplanted by generative, transfm"matioYlal programs. Between the tWI) waves a 
tt"ough of some dm"ation, say fom~ te. seven yea'l""s 0'1"" mm·'e, will intet~vene, with 
many thinking that the at"rival of eomputers in education can YIOW proper'ly be 
spoken of in the past tense, with the conclusion drawn that it wasn't all that 
i t was ct"'aeked up to be, and others developi ng the systerns and sC1ftwat"e the 
effects of which will begin to build into the second wave. 

It is impc,t"tant, 1 think, to t"eflect OYI the ehat"'acter of the sl)ftware and 
implementations that mediate the real linkages between people and the 

,.... cornputiy,g systems they use. In the first wave broadening the use of 
mie'l""oeomputers, aRol ieat iorlS pr,::.grarns mediated the 1 inkage between people 
aY'ld machines, arld this type of prograr:l is properly called that fot.. it COYlsists 
of programs useful when applied to eommon functions -- typing, plan~ingT 

aceounting, eataloguing, organi2ing aY"ld keeping r"'ecords. These progl"~al'lls are 
priestly prog,'a",s -- they do not change the wot'ldly ways of people but they 
can be applied to doing a bit rnO'l""e easily all manY"le'~ ,=,f familiar tasks. WOl"-'d 
pt"l~eess i ng pl""ograms do not ehange t he nat U'l"'''e I:l"f 'I"~ead i YIg arld W'l"" i ti rlg i rl t he 
i nte 11 eet ual eeonomy üf our e 1.1 1t clt"e; dat abase marlagemerlt prog'l"~aMs do ~-Iot 31 t er~ 

the funet iO"r"l of irlfot"mat ion stot"age arld l"~etrieval iYI sustairling OlJ'l"" 
civili2atil)n; spt"eadsheets do not tr'ansforrJl the place of statistics and 
quarltitative pr':'Jeetions in our lives: all irl corltrast have pt~clved themselves 
to be powerful applieations in doing what have been, for generations, the 
staple aetivities of workaday life. All these applicatioYls at~e tI) CÜnlpu'tirlg 
what the applieations of the fist prirlting p~"esses to the if,'p'l"~oved productiorl 
of illuminated manusct"'ipts we'l"~e to printing: the applications that irltt"oduCE 
irlto lJse the novel teChYl0logy. 5uch an intt"'oducatic'fI irlto use is a 
p'l""'eeondition, but little Illore, for the trarJsforrnatiorls that can then r"esult as 
people leat"'Y"J te! wake novel, unexpeeted use of the potentialities unique to the 
YleW tools. 




