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information to be stored and accessed easily. The compilation of

THE ROLE OF EDUCATION IN THE INFORMATION SOCIETY

N by . ) .
pr. Sharon Strover and Dr. Mark T. Bryant
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AS we scrutinize the changes accompanying what we call

the -
"information society," questiOns\logically_arise concerning how
different, ‘how revoluti&ﬁary.these eVentsrﬁr_ processes really
are.

How do they compare in significance to those associated

with the last great technological revolution, the "industrial

revolution?" Certainly during the industrial revolution the

nature of work changed drastically with the introduction of new '

types of machines. New distribution systems developed around the

framework of the mass production assembly plant and the railroad,

and different types of workers were needed for the incfeasinélyA
compartmentalized,

databases accessible to both layperson and specidlist facilitate

this distribution network. Television-based training and
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education are commonplace ¥here _once education vasAdisttibuted'
only in one's physical presence. Electronic funds transfer and

electronic mail are replac1nq the Post Offibe'and Brink's inxthe'

dlstrlbutlon of capltal. The computer and the telecommunxcat*onsbv

fac111t1es whlch serve it have taken the place- of the plant and
the railroad as the symbol of the'tlmes. Finally, the labor.

. force most in demand is one in possession of certain technical
! pal
%

skifls, ‘ particularly those felated to computer software and,j

hardﬁare, as well as analytical and managerial skills. Different

types of workers seem necessary now.

In the 1ndustr1allzatlon era just as today, soclety has looked

to higher educatlon\ as the suppllet of uhat the economic larket

in

requﬁres -- an educated Horkforce,/ a soc1a112ed labor pool, an@

trained innovators, among other  things. With increasing

A\ , o -

awareness of tﬁe rnportance .of’certain technological innovations
t _

to the économﬂ : bo h 1n terms of ‘efficiency and in terms of new

products, -tﬁe fun7t10n of the university now appears in high

l

relief. sh this/ country's competitive edge in_ the world

matketplace 'dlmln?shes,'\ the“agencies that oan__nointain our

economic nead becpme targets of goiernnent and indﬁstn}’cohcern.A

The educathnal s]stem 1spone such critical agency. Just as wheng

the Soviet iaunch of Sputnik ,Catapulted concern for the nation's
: [

scientific and 7ﬁth education programs, so too ue now see concern

for educatilon'sjefficacy in areas such as computer science, uath;

and even bdsic /INteracy.

N N

.We do propose that the information society radlcali
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transforms the pressures and structures of the educational systeﬁ

,providing the labor and innovations to feed techmological

prpgress: rather, this paper argues that the trends fittiné the
edpcational system to the market have .been in place for decades.
Thé\speéd and muscle that now préssure educational changes may,

however be sufficient to prompt a conscious refocusing of

educational philosophy and to relocate hlgher educatxon's role as

a key supplier in *he lnformatlon economy.

P - S i o D el P S

The Relationship of-E ducatlon to Industrlallzatlon

The relationship of the educational system to wvhat the economy-

“demands traditionally has been ooé of slave to master.  The

earliest schools served sectarian interests by producing learned

clergy who could record and translate scripture and perhaps keep
track of the pastoral holdings. The develcpment ofhéducational
systems 'in this country is the product of constant dlalogue
between representatives of society (e.g. the leglslatnre),. of
business, and the educators themselves. In an sense, education

has always been v1ewed as an input or a supply to the social

market. Its role in a time of great social and. econonlc change,

the 1ndustr1a1 revolutlon, was one not only of provxding a worker
possessing standard language or mechanlcal skllls but also of

providing a worker POSSESSlng the proper soc1a1 att” tudeS‘ and

expectations. So, for examplée, one early U.S. Counlss1oner ofp;A

Education st:.atedT that school provided people 'lth tralnlng in

those habits of regularity, silence and 1ndustry Uhlch uould
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_preserve the civil order (Edwaras and Richey, 19“7}. : ]

’ » S

Education anq the greater accessibility to ﬁnoulédge ‘thatAit
offers were the foundatiuns of the later 19th 'centurj liberal
reform movement personified by people. such és ¥illiam Janes,
William kirkpatrick, and John Dewey. 1In that novenent,:eaucatioﬂi
was thought to 1} integrate youtbf intb job, social and other
roles required by the ecohomy'and American éociety: 2) providék
opportunities for social'mobiiify or class restructuring:- and 3)
promote the psychological,‘ ethical and moral development of

4

individuals.

An alternative, more pragmatic interpretation of the ro;e.of_
education also from that era casts//ff/m;re promihéﬁtli as an
input tq\thé process of indusfrial devélopment: "Bécause modern.
industry consists in the application of inéreasingly ééﬁélex ahd
intellectually demanding prbduction technologies, the development
of the economy fequires increasing mental skills on - the part of '
the labor force as a whole. Formal éducation, hy extending to
the masées what has been throughout human history the privilege
of the few, 6pens the upper levels in' the job hierarchy to all
_viih'ability and vill;ngness to attain such skills" (Bowles and
Gintis, 1976). Within this theory, because the edﬁg;;idnal
system is'opén to -all_and‘ inculcafes the competitive spirit
necessary to separate those with the drive to.succeed froa fhose
without it, education works in tandem with the éconblic systenm to:
‘produce those personalities and talents most suited to -ghe,f

socially desirable worker and citizen. The liberal reformers'




PAGE S -
;eision of education's funciion as a subpiiet tb‘society aﬁd the
eeonomy'then was a slightly more altruistic goncéptioe*thaq.the

:}1atter philosophy which | acknowledged education's claée‘
restructuring:potentials ebut not its otherb ethical and role-

i

training importance.

Basic tv both ideas, however, is the notion that education

serves an“ecunemic purpose and ‘that' it has the poteatial of
offering social mobility: people can use education ﬁo claw their
wav to the top, to realize that Horatio Alger dream of "making
it." Education is thus the keystone to a philoeophy’ that
embraces individualism and self-developmeAZ. Accordihg;td’this
~ideology, socially-snpported education is integral gb }the

American drean, providing everyone with at least the tools to .~

___succeed.

Hhet role did education play in the industrial revolutien?
what were the demands of the industrial era on education?
Edwards and Richey (19#7)\ bemment 'that‘no cleat-pattern.emerged
with" respect to the skllls requlred of workers under the brunt of
technological change in the first thirty Years 'of thls century.'
while each vyear the proportion of unskiiled workers in the
nation's labor force shrank, no opposite increase in. the
proportion of skilled workers occurred. + It seemed that in some
industries the semi-skilled workers were becoming more nume:oes;
They concluded that skilled and semi-skilled workers inereased at
the expehse’of ihe unskilled. One gdverhgent report.noted fhat

there seemed to be a “leveling of skills" reQuired in mass:
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'_broduction iﬁdustries (Koepke, 1939). Indeed, it is only 1ogical
that the divisibn of labor multipliéd fhe types of occupations
availabie, while . at the same time it limited_ihe quanfity of
skilis any one jbb required. Hence, | the prQlikefation df é
"semi-skilled" job cétééory, This_supports'the-notion that more
education might be required in order for one to advancg during

the period of industrialization.

Ironically, howvever, the overall intellectual demands of the
industrial era shrank. : Qne.critic asserts that the induétfial
revoiution produced a need for quénfities'pf nnskilled raboréfé.
In fact,” méchinery was _desighed ;6 reducé'-the skill and .
iﬁtelligence needed to operate it. The efficiencies and tine?
saving it offered workers were not benefits they were to realize;
rather, employérs hs;S the machinery to juétify ever longer work
shifts and wage regzctions. Skilled vofkets became not the
masters of such machines, intimateiy acquainted vith _théit,
operations and maintenance, = but rather tgchnicians ~ oK
" supervisors, positions in which  their actumal- skills ‘were
irrelevant. Alterﬁ&kively, skilled workers occupied small
pockets in industries where mechanization would -be'sldu:_ the
printing profession is an example of this. . There, very highlj_
developed technical skills'that vere not able to be machine-

‘duplicated buffered vorkers from the displacements énd poor

working conditions common to mass production indusfriés.u

It is probably-—accurate to characterize tyé net effect -Qf
| i : / i

industrialization\asfbne which shifted the overﬁllfskill level of
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workers slightly upwards, but vhich made no difference in teras:

of the worker's vnge or Trelationship to. hie'or_her work. No

aiditional fob mobility.vas gained through the acquisition of the
- ' e - . . *}

A

certainly nothing "comparahle to the skill breQﬂiredxto e a’,
voodworker or prlnter of the ol3l school. Hence,.ﬁthe effeetbof
1ndustr1allzatlon may have been to place more uerkere in_VEhe
"seml-sk illed" Jjob categories; f-bué. with the. entiee labor

dlstrloutlon shifting upvards, no structural changes are implied.

Yet, across the industrial era -- froa 1860#to-the 1940's -~
educational systems multiplied; enrollaents increased, ‘the
quantity of teachersA escalated and the types of . subaects taught
also proliferated. Ifzthe actual educational needs of the Labor
force vere no€' the prime motivator‘forasdch an expansioﬂ, what
else co?tributed to it? ¥e muet look elseuhere/ffor ehe

industrial society's needs for an educated populace.  The

inculcation of a democratic and capitalist ideal through the

vehicle of ~education provides one answer.  Short of

redistributing soeiety's wealth, the educational system at least
holds out a promise of a ‘better life ahead. “ It molds one's

moraliey and values to the advantage of all, the "all" being ;pé
stratlfled SOvletY in which schooling operates. "Huch. of 5“
content of educatlon over the past cente}y and a half can only,qé
eonst;ued as an unvarnlshed attempt to 9ersuade the 'many' to
make the best of the inevitable," the'ieevitabie being \the-
maintenance of the existihg class structere.(Bewles aeq/Gintish-
5976). wefare-tseheoled in obedience to -sdpial/seﬂtrol; -¢§

g
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precursor to organizational hierarchies and the descending power

ladder still typical of 1ndustry and corporations today.

The explanatory power of the careful feeding and uatéfing of a.
belief in the values of this economic syStem, 'a growth process
spanning several years, may be significant. One historian
comments, "IZ ¥as no lonqer enough for the schools and colleges
to concern'themselves' primarily with passing on the cultural
heritage as it had been traditionally thought of; they now hﬁd
the'additibnal responsibility of preparing Youth for and gﬁiding
them into vodational life with its constantl;) igéreasing nudber
of new occupations, its vast accumulatioﬁ_of new skills, and igs'
instability of job opportunity.  But, ¢ducation fqg/efficientr
production was not the only new demand societyxias qakiﬁg on the’
‘schools: education had to prepare citizens for/ intelligent
consumption and for a wholesome use of 1eisuré‘tiue"‘(3dwards ahd‘

Richey, 1947). It may not be So much an educated workforce that

is essential for the economy as is one that is well socialized.

How did the needs of the industrial SOCiéti~becone translated
into aciudl educational programs? \ Untangling the closé liqk
bétueen‘state and industrial nandate; over the course of higher
education's his%ory is beyond the .§cope of this exasination.
Yet, the didié of the ‘ma:ketplacé are illustrated by such
legislative acts as the Morrill Land 'Grant Act of 1862, which
establiéhed land grant colleges in 48 states, two terripories‘and

puerto Rico, and the Smith-Hughes Act (1917) which fostered

/

vocational education. The former" supporéed ‘the founding of

Ni

ot

PR A
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colleges where "without exCludinql other classical and scieatifjic

studies, and including military training,-hthe, leading object

shall be" to teach agriculturé and mechanics and prepare "for tha

- - . . . ! '
. ordinary pursuits and professional in 1life."™ Pressure to create

centers of higher 1learning which could cater to the spécific
needs of agriculture and industries without the distractions of
liberal studies. resulted in the land grant college systeas

(Chambers, 1968). | | \

An examination of the vocational education movement and its
utility for industry is illustrative. Before the 18%0's,

worker's skills were passed on from worker to worker;'f the

“inculcation of a skill or ¢raft was based on the relationshibs

i

maintained by the people fin possessim: of those skills. The

vocation;l education movem- 1t of the late 19th ceantury, however,

gaihed the backing of leading capitalists (J.P. Morgan,

Rockefeller), and effectively created a mechanism whereby'thOSe

skills would be developed and cgrtified by an agency Qntsidé'the

workers' contrcl. Vocational education represented a threat to

organized labor and -to the remnants of the apprenticeship
program, yho felt vocational schools were "breeding grounds for

scabs" (Bowles and Gintis, 1974) .

(

Yet, the tide

government was pushing vocational education and willing to fumd

it as well . (via the Smith—ﬂughééivAcf). Organized 1labor

was not to be stemmed: by 1917 the federal

eventually joined the movement if only tg have some control over

this threat. The viability of the vocationél school as a siphon

i

\
1()‘;'\
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for working class, immigrant, and minority children should not be
overlooked either. Vocational schools representéd a way of

funnelling that was for a more elite youth. The fact that ia

‘'some states, huge percentages of the minority population now

attend community colleges "-- often times the modern day
equivalent of the vocational school -- suggests the same is‘trueu
today. For example, in California 80% of alltchicanos attending
coliege begin in a community college. Thus, this legislation
codified\a system of vocational education no longer based on the
workers themselves. uhe' eddcationol ‘site was to be the
"independent" training ground. Pragmdtically speaking, it oas'

always been-common for: vocational proqrams "to vork with the
controllers of business and 41ndustry rather than vith the
\ ' a

representatives of the workers themselve: . Vocationai_internship‘

[ . .
programs and the like typically work through| anm organization's

" personnel department in plaCing students. Removing the

responsibility of trainin? from the laborer and placxng ‘it in the
hands of "soc1ety" offered a way organizations could gain nev.

leverage over the educational input to their ovn narket.
»

,- | A
Curriculuk':hanges ﬁlsO'demarcate educatﬂon's adaptation to
the needs of industrialization.’ A few t}pes of labor' thot,
nourished the efficient 'opetation of early4"§0th century
industries rested on the acqﬁisition of fairly specialized
knowledge. Such knowle@ge concéfned.the application of social
science -- sociologists, economists;. psychologists, political
scientists -- 'to thé problems og human behovior- with ‘which
industrialism had to ContendJ Aé\the problems of industrial
[ i :
.
- , ]jl
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organization and social policy became more complex and greater.in -

scale, new management and/motivation‘techniques vere required.
This was all in keepinrg with the. "scientific management" theories
so in vogue.

Domhof £ (1978) points to the overt inVOlfement of industriai
organizations in the formulation of educatlonal policy.. lp'1§ﬂ9!

. : AY
the Joint Council for Economic Education was formed by the

Committée for Economic Development under funding from the Ford

Foundat1on, and later from corporations and corporate foundatxons

for tne purpose of lnfluenclng public schools in the teaching of

Vo
econorics. The _ prograa has included the pub11cat10n qf

’ ] \. .
curriculum guides, textbooks, and pamphlets,” and has extended éo

the creation of Centers for Economig¢ Education in unlverSLtles
and colleges, 1n a largely successful attempt to institate
requirements for coursework in economics as a part of teacher

traning programs.

i

. Social technology, the | logical extension of the

industrialization ethos 1into human]relationships, eperged as a

'curriculum idea for 'nigh schools and colleges. "It was

esseatial...that the old concept of the hlg& school as an

institution. primarily concerned 'HltR prov1d1ng intellectnal

: . : . . ~ .
discipline and college preparation for a. select body of youth be

abandoned or fundamentally mod1f1ed. The new aoals of secondazy

education, forced upon 1t by ‘the impact of social change, #ere

social-civic competency, healthfnl 11v1ng, constrnctlve use of;

leisure time, and Occnpatlonal efficiency" (Eduards and Rlchey,-

12



~thereby extending the industrial ethic beyond the

» the home. Curticulum introduced suh]ects:f appropriate
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1947, p. T41). Underscoring this is the finding by Loomis, et al

(1933) that the greatest increase in high school subjects acrosa

1906 to 1930 vas in the fine arts, commercial studies,( ‘social

studies and English.

|
‘The importance of these subjects to the skill levels and

social inteqgration of the .working class is apparent. :‘The

emergernce of household arts is a particularly telling.sign: the

new class of women were to be efficient housekeepersi"and"

- \

consumers, schooled in the best ways of running households and- of

purchasing.goods. The core curriculum in higher education in the
nid-19th century -- philosophy, anC1ent languages and math -
gave uay to sc1ences, social sciences and nodern languages in ‘the
e

20th century.

P
\

Hence we see in this brief history that\education adopted ‘the

~,

\ -
~goals of 1ndustrializat10n, and in 1ts philosophy, -st:ucture and.

A

content attempted to produce the product delanded sy the;

marketplace. The industrialization era“.interacted :thh-p

educational system so as to produce 1nd1v1duals possasSLng sone,

reliable standard of . language. prof1c1ency (important ‘with anf

\

immigrant populationf ‘and ;?me types of skills. It»produced a

citizenry schooled in believ1ng edncation's value~for getting _

ahead, motivated to succeed\in society'f terns, aud soCialized;in,”

\ : R T

the ethos of 1nd1v1dualusm. The\educ tional systel inculcated_.

\\

,standards of consumption *and leisure tine\use- for its students,"

JUSU,

~.
~
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industrial processes, = those social technology areas mentioned

above. B \-

Education alwvays- imparted an informatien product- to the.
economy. During the induetrial era, . that product was primafily

the individual. over time, the unxver51ty also produced nsahle

knowledge. Growing emphasis on science, technology and soc1a1
science -- areas with commercial application .--'spavnedf more
basic research, and led to university involvement in applied

research.  The industrial era highlights some of the ways in
which the university functions to support the ecenomy.

. In the information era, we see the same tremds, but with some
important differences. The growing importance of information as

an economic good in its own right and the changes in market

jemand for worker skills may force fundamental changes in the

relationship between the university and the markets with which it

- is engaged. The basis of the econoﬁj rests op even more highly

trained workers, and on the way ip which information technology
adds. to the ‘packaging of commodities.” As in the industrial era,
increaséﬁ::ffi}l levels will probabiy . not :1ead to. class
restruetufing; .the types of 1bbs requlrlng "neu" Skllls - vord‘.
processing ie a good example/-- will 51nply shzft to ;he bottel,'w

of the status plle. Currléulun is alterlng.to rprodude needed

: englneers and computer scientists; research prlorlties are lorlng

toward fundable areas, which again are in part deternzned by

‘economic needs. Such changes do not occur without rebonnd

effects on scme other university services.
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As the links between the educational - systenm and the
marketplace tigh;én.' the university is  drawn -‘into the same

competitive-spirit that charactérizes the American systenm. - Its

products must compete, its structure must ifécilitate that

~

competitive  end, and its non—market"related‘dutputs face a

colder-than-ever environment.

\

N
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_________ ¥ as Supplier in the Informationm Society

One can say that since the industrial revolution,  the"

university \hés provided three majof types‘ of ‘pﬁbddcts fQE:;f///
society: an,educgted"ahd soqialized workgétxéknqﬁledge””i;iEhe' |
form of basic research, . and knovledge‘;n ‘phé'fqrn of aﬁplied’
Areseérch. ~ Bach product constitutes ’én  inpuf_ incfeésindly
importént in an information society, as Hell_aé one endoa;d ;itﬁﬁ

1

historical significance. TN

In the tradition of eafly Zdth centur}”thought, .the educ?tioﬁ
of men and wvomen to assume positions‘ of fespoﬁsibi;it§1 in
business, ihdustry, education,Aapplied science AQd teqhnolody And‘
in the humanities became a méjor focus of _Qndergtadhate
education. Eschewing the term "ttéihiﬁg." tﬁe ~rhetoric ’gf  1
educational institutions ~emphasizes education zand ‘knowledge

_,/ - . -

A : '

rather than the provision‘ofvskills.

Another way in which the university has endeavored to produce
the useful worker and citizen has been . tﬁkouéh,lproviding
continuing and professional education to those who have completed
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studies at. the unlver51ty or those who are prevented for pursulng
a full-tlme university education. This :is a relatlvely new
audience for the.services of the university, but one'being avidly
developed by schools . that face shrinking undergradﬁate

enrollments from their ;faditional poel of graduating high school

seniors..

Training at the graduate level in science and the humanities

has been another function of the ’university. .In reproducing

itself, creating ;he' future academics and proﬁessots' and

~university-based researchers, higher education maintains the

academic enterprise, replacing worn-out "parts," expanding Some

divisions, and shrinking others. In a sense, the academic
. -\\\\

factory is like all others: a constant supply of labor must.come
from somewhere. The university educates and socializes its own

workerse.

Hence, the educational cultivation of the individual molds the
*knowledgeable" and responsitle and well-socialized person; the
part-time or off-campus nontraditional student; and the; advanced

S L - oy
specialist who has received graduate training and works within
: ' \ ) D
. -‘ | ‘ z
higher education. \ _ : AR
A

S

The qec°nd major output of the ‘univerSity is the ﬁiovision of
new- 1nformat10n and knowledge. The unxverSLty has been seen as a

place where dlslnterested inquiry may "be pursyed for the

"~ advancement of ' knowledge benefitting a1l of déivili&ation. " The
academy has V1gorously defended the prerogatlves of acadeiicn_v

-freedon, and elaborate safeguards have evolved' to ensure that the -

~
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pursuit of knowledge will  not Se conétrained by‘.eiternal
political or economic influence. of cbupsé.inqail*p:acticaiiﬁy;:
“the research enterprise within the university 715  frequently
‘funded-by outside sourcés, be they private or /fedéral'or:stéte
governggngfs:~and such funders frequentlyr “haéeA information

e _% S

requirements iﬁgy hope will be satisfied by suéh] research.

Moreover, basic research, in their ' eyes, ' may -have immediate -

B

econggic'or poliﬁical utility. dence, itsksuppért has been seen
to bev&<\!isefinvestment. Tﬂe extent to wh;ch".the:directioﬂfdf"»
- basic research is dictated by }ts subsidiiers~;s éodsidef&blé4’v
(Gandy, 1983) . ‘ B “ o |

i
e

In addition to basic research, the -university increasinglff
prov;des applied research. This_ input ‘to the écononf is
structured so as té be immediately‘usable. | Its-ufility ﬁithin
the university vdries: it can support-graduatevassistanté;J it -
‘"can support facuity who also perform othér fééearéhiand téacﬁingf
functioﬁs; its content can be combinéq with: baéiq; research
inquiries; it can provide needed funds to the school for~enti%gly;
different purposes. Additionally, it prbvidéé "éervicé" to Lhe
community. = For example, applied reséérch,often ipfdrns various
policy debates. Recent arguments over children ‘and pelevisibn
advertising, cHiidren and ﬁioienée on TV, the 'contribution 6f >
television to economic and educationdl ueil—beihg ‘in 'ofger
countries are examples; The politici “who eépouses an economic
or social policy withdﬁi scientific ééi:ort for his or hérlyiewé'
is rare, ' and it is éommon practice to obtain the services of

academic experts - either in the form of consﬁltation or inﬁphe/‘
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appoihtment of "expert"b panels when policy alternatives seen, \

unc#ear, or when political resolution is difficult.

in onem_uay or another, each of these major functions: has
evoﬁved over the past century. The university .haé deveLopéd a
gederally qomfortaple position with respect to econoaic demands,
édsusting its vdlues, structures and products as society's needs
-=\_the needs of the .-marketplace -- change. New information
technolog;es and the increasing economic ienpﬁasis ’ on'-ihe'

’prqductlon and distribution of informatioh, hduevér, portend
chgnqes in the educational system that may have consequénceé even"
moFe Qr-reaching? than curriculum and research changes observed
during Vthe industrial era. - Let us consider each of /ihb
nnﬁversity's major products ‘and their future in the infornation

3

SOFiety.

Producing the Educated Worker and Citizen

.Universigiés are increasingly faced. with a student‘popufﬁtion‘
that musttwbe aftracted to their specific type or étyle 'of'
education. = It is remarkable that several sChools,ate'scranbling
to recruit'undergraduates vith outstanding acadelic abilifies, a§
has been the traditiom in college sports with cespect to athletlc
abllltles._ . The malntenance of a certain ca11ber nndergraduate
.population translates not onlj into acadesic distinction for the
1nst1tut10n, but also into continued snpport from the private and’
qovernment sources that see their future labor pool eletglng fron.

that institution. In competing with- other universities fqr the

/ - \'.;. ERS
| . : .
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student qua commodity, the university is simply attempting to
maximize the: return an its investment; its studenis enter the
Qork force, establish liaks to productive entitieg, wh;ch in tufn
reinvest in what'(hopefully) proves to be a fertile breeding
ground for the.aext generation of workers. Such campetition for

students is a d*rect product of an economy that values ¢e:tain

\ .
skills or predispositions in students.
, _

|
/ . : - \

Moreover, the student population itself exerts stfgng
influence on the university's internal allocation of regources.

Computer science and r~ngineering departments " are . f&sding

chemselves over-enrolled as students perceive that high—paYing

jobs are to be had in those fields. This creates pressures for.

allocating faculty, space, facilities and other resources to
‘ 'S ' ]

those areas. ' Faced with finite budgets,»~f'$uchj resource

realldcations.caﬁ only mean one thing: programs .in other areas

will suffer. ‘f‘ Their - ubsxdy : shrinks as 'the .educatidnal
‘ \ .

institution evaluates the knovledge they provide as bezng somehow

less useful, rational, or ;mportant.

Thus the student as an informaéion p:oduct;zfas’theiegﬁédinent“

of the university'sv knowledge, i ‘becoming a 'ﬁbre narrowly

defined entity. fronm the recrultment and selectibn point of view,

and one that 1ncrea51ng1y ties the unlverslty to itT lndustrlalf

base. This process would occur no matter what the nature of thef:a_

industrial or economic change. However, uH%n one is deallng uxth”;a/

the production of thé knowledgeable 1nd1v1dua1, 'ong must uondg; '

about the quality of a product so Shaped and ébﬁ;tgained'in'its."

s
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formative stages.

. Information technology advances ‘have 'pade the private

production of information as education feasible. ‘The private

information production sector, wunlike the university, is not

AN

"bound by the kird of institutional ihertia__which makes it

difficult for the university to respond to changes in .market

structure or demand. It does not have to negotiate legislative

acts which create special information products, as was the casef

w1th the land- grant colieges and vocationalleQucation.' The
largest, moqt lucrative ar eas of_the:éducational narkét may be
very quickly exploited by_the private producef,v with educationai
pfoducts enjoying =~ almost instantaneous distribution ~to a

nationwide audience. = While most of the eduéational productionr

" entities have focused thus far on &he »contiqggpg_:éducation

market, undergraduate educatlon"too'f is ‘not iamune £froa
. { ’ . .

-l \ \
competition’ from nOn-unlver51ty based pEGV1dersJ\\
‘, . ‘: ;. .{54

For example, according to Leddy ; (1982) | tFeV Appalachian  -

Community Service Network (ACSN) vy ﬁégeldb 6 9£, a projéct’toi 

bring continuing education to teache

variety of continuing educatlon an

\

) i
‘ telecourses. Hhile ACSN 1tse1f does not/ Jant credlt for
s )

facilitates obtalnlng credit  through

1
PO

| s I
| in-isolated areas .qu
ppalaéhia.. It then expanded its prograi\\if ri gszto 1nc1ude dﬁ;

onl ity eahCatloua7‘

T -

E-ollk IR

successful completlon of course vork\ Ila/\\satelllte,_  i§kaI

~ log¢al - colleges 'and_iff
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universities. AETN, the American Educational Television Network,

/

wvas formed as a for-profit venture, the purpose of wvhich was-to

tap - the large market of professionals who require .continuing

education units (CEUs) for certification-in their occupations,

Nearly every state requires continuing educatidn iu professions

such as optometry, nursing home administration, ‘and "secondary

education, and a najority require: contlnulng education of

accountants, doctors, nurses, and veteriparians. To the extent

that professionals in these occupations may satisfy continuing

education requirementsﬂmore-easil§:via cabLe_televiSion,;RETN.nay-

represent a competitive challenge to those universities' which

offer such courses.

i

The ’Public Broadcasting System (1981) Ahas established an
Adult Learning pepartment ;(PTV-3) which heﬁ as its purpoce the
deVelopmeht and distributioﬁ of courses in ﬁhree areas: ‘ly
college Crepit courses; 2) informal 1learning coqrses and
programs; and  3) professional devei&pneht and career treining
courses ;end brograms. The courses are designed for credit

'offerinqs through a local participating academic institution,

L . ~

Undoubtedly the most 51gn1f‘cant challenge to the university's

role in prov1d1ng continuing educatlon is 1ndnstry s owWwn_

involvement in internal employee development and training. - The

vocational school of the 1980's may be industry itself. One set

of recent statlstlcs 1ndlcates 1ndustry outspends unlver51t1es in

this country in ttalnlng and educatlon. $60 billion is invested

yearly on_behalf of 1ndustry, compared to $50 billion on behalf-

'w‘. | .__ .21

3 i
L
Ki

~ naald
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of universities (Shair, 1982). It is more and more cpammon for

industr%es tc sponsor ih—housé training, to suppott large staffs

for employee development and to invest in continuing education

programs”they can control. Obviously they havﬁ 'not eliminated

- the universities from this process. Rather, th%y buy professors

and researchers as "consultants" or "trainers" anh ship them into
the company setting where they are well paid for transmitting

their information and knowledge. This practice represents

industry's most complete control over the process  of educating

its workforce. Institutions of higher education have been loathe

to discourage this, 1lest they alienate their faculty, which

benefits financially from this arrangement.

A

i
i

Another indication of the growth in the private production of}f

-

education' is the increasing use of inexpensive video production’

equipment by private industry for the-prédudtion of instructionaﬂj

{

programs, and the rise of a new industry which engages ‘n th?
production of packaged“inStrhctiohal programs for this purpose.ﬁ
J

S
Oother challenges to universities' roles nmay arisg in %he N
_distribution of educational programming via 'videodisc:/and

videocassette. Neither of these techndlogies ‘has achieved a

substantial consumer market penetration, yet ‘each laf ééable

economical distribution of program‘materiaié without depéndencen

/
schedules -- a problem to the off-campus student. Videodisc

on hard-wired connections to the consumer or on real-time course

technology in combination with the personal computer Caq,becone a

very powerful - educational technology, permitting complex

‘»’v'" . oL VIA/
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branching and routing routines to tailor the: seguencé of

instruction to individual learners' abilities and needs.

Pérsonal coﬁputer compaﬂies such aé'Apple,ahd Atari aéproach
the educational market by ppovidin§ not onlf the technology but
also the software their éonsumerg want. Their spylé 6flmachine-
nediated “instruction may' eventuallj rival coliege level Qork.
somé individuals at the'1983 American Associatidn’fpf ﬁighet
Educatioq's annual conference pfedictéd that Qithin twenty years,
computgrs will havg repléced the book as the primary delivery

device in bringing education to students.

In essence, new information technolodies offe:'innovative Hays:
of packaging the information universities used to be responsible
for distribuiinq. 3 iﬁe_commodity .éualities of informatioﬁ are
such that the form in which it is used or received_constitutes
the limits of one's control over it. Universities have been for
several centuries the "shopping malls" of knowlédge;~«~tbeif
lib}aries and knoﬁledgeable faculty heid the ihfor;atidn,‘ and
theit classes and writings distributed it. Now electroni¢
systems can @istribute that same knowledge and in fact offer
access to mof; resources than aﬁy ‘dne university could hope to
contain 'pﬁysicaily:- ;iﬁ the face'“ofwaw«conP§§i§§'¢;supply ;6f
information, where will the universities find their ndrkééérfiiiiwmw
they compete, of will they carve out a nev niche for thelseLVeS
entirely?  Lewis, Branscomb, (1979) has suggested  that
universities.leaveéthejknoiledge distribution function to ptivéﬁe_‘

or non-university entities and instead concentrate on generétingg



knowledge. _ _ . \ , ‘Lo"‘“yf”

ademic personnel

The university's ability to keep its own personnel, the highly
trained academicians and creatine scientisfs, humanists, and
engineers, is in great jeopardy. = The external market for those'
same people is hotly competitive. Bhile. the vundergtaduate”
enrollment in engineering and compufer science has been

Aincreasing over the 1last ten years, the nunber: of = people
continuing to the doctoral ;evei has declined drasticaliy.
(Robinson, 1982) . People with undergraduate or masters degreest
find lucratine employment opnortunities ~and stimulating careers.

‘less the university can offericompetitive career prospects, itsa
abiiities fo offer quality education andzresearchexpe:iences -
indeed, its ability to even petfonm research -- nill_be in
guest;on. The signals from the external marketplace are:very
apparent: even. top engineering schoo;s have trohble_recrniting
the faculty they need. In essence, the knouledge'embodied in

personnel has becone 1ncrea51ng/@ subject to connodlty forces.

The rap1d changes in ‘the technical equipment asSoclated ulth'

the most advanced uses of H7/onputers and 1nfornat10n proce551ng,ugﬁn

ab111t1es also pose pro lems for unlver51ties Hlth scant

resources. .Technological/ obsolescence occurs uore,ea511y jnovi,

than ever before.  Michine performance escalates 7and costs .
‘decrease rapidly, bdt university structures and purchasia

‘abilities cannot equal those in. the private sector. ‘Hence, -

. - s . . N e - .
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university researchers are constantly faced with outdated
equipment for instruction and research, impairing the abilitf of
faculty to dq‘their jobs, \while‘making other job markets that do
not have to contend ~with resource shortages that much more

. \
- attractive.

- The develoément of cohputer—based networks of professionals
and databases with topic-specific information can offer "a broad
variety of capabilities: to cadres of specialisfs: adegquate
computing power, data and software exchahéejfaciiities, and
electronic mail, ~ among then. As one NSF represehtdpive has
‘commented, “electronic communicaﬁion resource\\shatind among
scientists will  accelerate the  temdency of Dkbchdlars' and
scientists to identify fhemselves with theirv:ovn disciplihe‘

s : N
rather than with their institution.  All of the mew information
technologies are reinforcing'this trend as they ;anquish distance
as a barrier to cogmunication" {Resnikoff, 1981) . Ihe\
university's identity then will mnecessarily shift. No 1ongef
will the academic community be the one that resides on campus.
The ggographical EOntigugty of academicians has alﬁaYs resulted
in advantageous'bross-fgptilizqtion;- as universityafacuitf seek'
qompanionship through daiaﬁases and compuier netvdrk's,  the
university's clainm éo its community viil necgssarily have to béf¥
redefined.‘ The gains through»reébufée sharingﬂate obyiously
greater than the ‘resources any one univérSity could hope go‘
obtain; théreforé institutions of highé; 1eér£ing lay. haQeftb

rethink ways to create the: synergistic.effects availah;é'throughn

5. '

campus collappration:acrOSS §isparate fields. = i
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Thus, the impact of new information technologles andéd the

\ helghtened valuoe placed«\vn the knowledgeable person (xn certalnl
flelds) promises to change, 1f nox undercut, ‘the unxversity's:
ability to sustain its personnel. Private organizatlons drain
avay falent with the 1lure of better "reSearch‘facllltles and
better pay. The reorientation of faculty tovard_"their
disciplines and awvay from tn;ir specific institutions. poses
*challenges to the university's‘justification for itself as a
great meeting place for minds. The sense of membership that

faculty and researchers may feel for the institution may be

eroded beyond easy repair.

Supplying basic research and new kmowledge

New informat%onbtechnologies offer 1increases in uniéersity
productivity just as they do in other industries.r"rdigh'séeed
computers and .computer~based networks' ondadevelo nd"rideodisc
technology promise to mnltlply the acadeuxc conlunlty's access toﬂ,ff
"information and prlmary resourceS° for example, the: contents of ff
the Library of Congress stored on’ V1dnod1sc wonld occupy one’ vall-
of an ordinary living room (nesnlkoff; 1981). _ pata and vord'“
processing capabilities also speed.np “analysis‘and reportxng.
Yet, is the ~university‘cOmmunity,ﬁrepared to - take ad;antage of;_
these improvements?. Ors‘wlll it be the case \that;the: sane

] "leveling of skills" effects observed durlng the 1ndustrihrvf,

revolutxon occur in: the lnformatlon revolutlon? | No longer HLlL

the careful and palnstaklng researcher whose conntless‘ hours\%n'

e
-
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the library yield the dlscovery of fug1t1ve data be rewarded for

that type of endeavor. Computer datahases w111 nagnlfy the

powers of even medioCre researchers. No’ longer u111 the skllledf .

statistician be essential inp the face -of statist1ca1 software

"that can 1ead even a novice through the proper analyses._ Sone

Job d1sp1acement wlthln the academic communlty ls to be expected.*'

And qu1te different skills may define the | key research

. . wad .
contributionse.

Wkile computers may magnlfy the capab111t1es of the faculty,"“

increasing its*ahility to’ perform research,i ve must ask uhether

or not the market the/nniversity faces~£or 1nforlat;on pushes "

research into some dlrectlons at the expense of other dlrectlons.\
W111 the university's basic research Carry suff1c1ent larket“
_value'to/uarrant_continued supportg Will researbh«that has no or
only linited immediate market Valne cont1nue to be perforned?
The crux of the - matter has to do'vith sources ofu subsidy ande
again with a competltlve market for 1nfornat10n.n As one‘producerj
of information, the university is begxnnlng "o face serious'
’competition from ‘newly arisen prlvate producers of 1nfornat10n.
hgain, distribution systems that efflcxently package Lnfornatlon
——‘“that packaglng_ contlngent- on - controlllng ‘access to andf‘
duplication of information -- make 1ts product1on a conmercially
viable enterprise. Hhereas in' the past the distr1but1on Lofp“h
infornation involved tke cunbersome~ and costly process"ogu
transmission through a.physicatp substrate (books, . newspapers,i'”
B : s e
o people) or the use of scarce, o "=refore uxpens1ve, electronrcféf

' channels, the recent prollferatron of communlcation channels, andt_,

R
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the even more dramatic decrease in the  costs of information
storage and manipulatioh, have‘reduced the’trahsnission costs for - .

individual items of infcrmation, Ssince the costs of information

production do not increase with the number of consunets7 of -the g

infotmation, the lowering of dlstrlbution costs creates pouetful =

economic ‘1ncent1ves for the productlon of Lnfornatlon as an

_ economic commodity. Hencev,the unlverslty's ba51c qeggatch uillf__

be in competition from that produced by other otganlzatlons.

The determination of what research receives a subs@dy*"is
affected by current economic demands, and resea:chwpficrities

will concentrate on those areas deemed crucial tc. finaucial of

social payoff. Thls is no change from ttends obsetved across the_h,
. 1ndustr1a112atlon era. T It is unlikely. for exanple, that"

sc1ent1f1c research will sevet”:its 'link with the fedetal .

government that purchases and underurites lengthy and latge-scale

investigations, partlcularly 1f they requlre expensxve equlpnent.'f

The economic potential "intrinsic to. basic research also
. | [N

introduces new constraints in the system of peer review anﬂ ‘

'collegial discussion. Gandy*(1983) Points out:" "uanm scholats

v»have given up their freedonm-to dlSCﬂSS their vork 1n exchange for B

consultant fees; others have thelr fteedon glven avay: for then

vhen their  university venters-,xnto .an. exclusxve< contractualtiﬁ

- relatlonshlp with a comnercial“fir-, or decides to .pursue the _i
benefits of the -market on. its oﬁh° hehalf L Guarded throughF“'

' copyright or patenthtigﬁts,' tesearch flndings w111 teceive‘m'

increased support if they ate able to be ccnnodit;zed.' Industry-ﬁ

[ M - ) l‘=' v
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sponsored research is more likely to occur if ihdustry interests '
(eventual commercialization) can be. protected. At the annual
meeting of the Association of American uedical Colleges, one
Johnson & .Jchnson representative claimed that “patents are paﬁ,
must," explaining that a university researcher,supported bY.his
company had published results to avoid beinc "scooped" by another
researcher; The university's iuternal revard systen supportsr
such behavior; nonetheless the company 1ost:'the patent that
research would have supported, Since.pubiisheﬁ information is not

appropriable (Focus, March 16, 1983)Q

Some universities take a different.approach, .at least for
different types of information. Stanford's.and the University of
california‘s gene splicing patents are ~licensed ' on _ai\&on;i
exclusive bases, on the theory that the untverSity canﬂobtain its
return without imposing limitations on the use of infornation;
Indeed, non- exc1u51ve licensing makes sense for sone Lnnovatlons,
particularly those which depend on, a variety of technologles and
patents from different sources for final - dlSpOSItIOn of a’
compercial product. .Noﬁetheless; that conmerc1a1 evaluatlon auUst

even take  place before basic research is . undertaken ‘or

'disseminated bodes a market-drlven 1nforuatlon supply.

Generating basic research.and the'funds. to support it will
therefore become a trickier, negotlated process in  the conlng
pears, prec1se1y because informatxon is more than ever a part of
our economy and because nechanisns to connoditize _1t» (e g.

- patents) are supported.
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“§EBBlli£9.éﬂﬁli§Q research

The distinction between basic research and applied research is
a tenuous one. Our operational distinction concerns"the
1mmed1acy of the research act1v1ty's goal. If thatggoal“is the

solution or understanding of —an ex1st1ng problel, such as in

'technology or - policy, the research is likely,to be consideredl

applied. It may or may not have theoretical lnpact. Allen's

(1977) assessnent of the 1link Dbetween (basic) science and
R

technology p01nts out the ‘relevance of "gap-fllllng science." "He

argues that the "normal path from science to technology 1s, ~at -

o~

best, one that requires a. great amount of tlne" (Allen. 1977;'

52). However, in examlnlng the history of certain anortantg

/

technologies, he found that when technology 6 was the source of a

T /

problenl -- that 1is, when people could speak/ in  terms of a /

- . specific technologlcal need or gap, then science~nakes a réalf
contribution to technological progress. Technology defines th:/

problem for science; applled research can use sc19ut1f1

2N . / i

theoretical knowledge and provide practlcal solutxons., Such gapT

filling science is obviously responsive to technological needs;v

N /

according to Allen.

The ability of the unlversity to perfora such researcb s'
contingent upon its own resources, and also on its connun;cat on

processes with the technologlsts in possessxon of the problen',nd"‘

the resources to explore vit. I-proved databases shared by_}"f

researchers  and technologists_ can enhance;;- - neces“aryf‘

communication. However, there is also the‘riSk"ﬁhet the app fed

T
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research setting, and its 1lucrative 'financing; ecan' wield
influence oo the acadeﬁic research andvteaching priotities; It
is no accident that Silicon'falley deieloped in the shadov of
stanford University, no accident that Boston's Route 128 is. near'

a complex of major universities known for thelr sc1ent1f1c and

engineering programs. One company recentlydpade its locatgonlﬂ _

decision in part on the basis of the University  of Texas® '

commi tment to upgrading of ité' computer sciénée program. fhe_
applled research market in short can be a quick and dlrty source -
of support for thewunlver51ty. But as the university bends its

structure and goals to the demand ‘cu}ve, its autonomy and

integrity come into quesiion.

A

We have argued that the university has been an infotlation

producer since its inception, but that its markets and products

have altered over the course of history. As primary ;uppliers of ..

" knowledge and information, institutions of higher edECatioo.have

been molded to the_needé of society, needs deflned by a donlnant

ideology and economic system. The.earliest unzver81t1es uere

A ;
L

accountable to. their ecclesiastical stakeholders. As educat;on
gainea its foothold in the democratic ideal, ;he.'syakeholder
nominaliy became "society" but' reallstlcallf" Qas' econo-ic
interests. While the university tradltionally produced —the_
knowledgeable person and its faculty their reseatch the externald

market _for _tbeSe . products vasﬁ a sluggxsh. ‘one unt11‘¢

e ¢ - . .
. . : . B
R ] . - S
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industrialization. That revolution's ecbnomy and ideoloéy
dictateo the needlfor a populatlon of workers p0559551ng minimal
lanouage and mental skills; these workers also had to belxeve in
and desire social mobility. Educat;on's llnks_to,gthe econRYy"
were manifest in' new curriculum prioritiés, _in? the preationvof
schools transm1tt1ng uork-related educatlon rather thoﬁbliberal
arts, ~and in an educat10na1 philosophy that acknowledged the”
importance of socializing people to- the rontlnes. of 1ndust11al

production and the joys of consumption.

In recent years,  -within an -economy. that values even: more
‘highly the type of product (the (tochhicdllj) oduoate& §et$on, ot'
research) the university p:oduces,- andkthat has found ﬁayo to
duplicate that prodoot or extend ,traditional methods of
diétributing it, the oniversity's traditional roile changed;' It
faces a competitive market, ‘and nust "sell" itself more than ever
before. As the\ university's outputs become more subject to
market evaluations, its abilities to invest in areas that_have
limited or no market potential dry up. -He'olready- seé,thié in
several uniweréities! tesource allocation plans:  v1iBetal arté_

areas suffer.

The 1nformatlon soc1ety regulres uorkers that are more skllled
in certain areas, and it requxresl ongoing edncatlon 'of those‘~

workers. It also has uses for -research outcomes. Hquevet.

industfy ‘itself has’ found vays to cohtrol the production of‘o

wvorker commodities by using information -technolqgies.and 1ts.ogn

! o

internal educators. . As other ;sectors;"&bp?opriate ‘the . '
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university's funct;qns; the .issues of‘ihatntypé of information

the university, for whom, and of what qualitf uuét'bé’addreSSed,-

If the uuiversity's pfoducts .ﬁavct‘béeu ldriven by tué,
marketplace in the past, uhat is the difference 1f the rexn 1s a
11tt1e txghter now’ As the unlversxty'c\ outputs becone uoret*
: subject to evaluations” of- marketplace desxrablllty, its abtlitleS‘

‘to invest in areas that have 11m1ted or uo ndrket potentlal dry_';

up. The “institution prlorltizes its. knovledge—productloul

“activities to facilitate the “packageable," the 1nformat10u thattgf

o

can be most easily commercially explclted via patcnts, cqurlghtsf

or other means of control

" The net effect may be that such puckaging and ccluerciai

constraints determine the types of informatiom that are bfdadlyf'

accessible to peoplg;und that become uost‘highiyﬁvulued.

This means that the uuiversityls ability‘ to'subsidiie wofk'
which has in the past brought 'uo :enunérutiOn, -bg‘it'.public_uf
. service work or projects .or fine/arts eiperinents cr‘hunu;itiesﬂk'
prograss, 1osc their importance; Less privilégédV“Seglents of

soclety may be denied not only 1uformat10u that is most u¢eful to'

them, but they ma¥y also lack access to 1t as it bears a price.

The demands of the 1nformat10n SOCIety inteasify trends that .

have been in_ place for years. . They threaten the knowledgei;g

generation and .distfibution_ activltles that lack connerc1a1 ?’
jmpact; they undercut any egalitarian 'ph;losophy-of sha:;ng;“5

. : R &
information for the good of science of society. The marketplace.
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1

ethos also dlmlnxshes unlverSLtles' abllxtles tq subsidize public

interests or services or- non-market—related prodncts. .

g | | |
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