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The .conomy of 1ndultrilliz.d nations 1is undotgoing a profound trans-
£otnntion. Variously labeled the "new Induscrial Revolution,"” the "electronics
r.vulugion." the "new infornntian economy,” the "computer revolutionm,” and the

. PA;. of ths Intogratod Citcui:." thie impact of advanced electronic technology has
i; ready llt.t.d products from wristwatches to office machines to space vehiclas.

;< igh technology industry is the fastest ztowing sector of the U.S. economy
and its already widolpt.ad inpact promises to b.como even more profound in the

- f‘futur..l Ny ‘ ' - i v

A This t.llltch ltudy focuaoa on the relationship botwoen high technology
; colplnic- and .ducationnl institutions in California's northern Santa Clara
"'Coun:y. a major center of tcchnologically sophisticated industry. The area 15.
:’ the home of the nation's semiconductor industry, the foundation of electronics
today, and‘ono that is undergoing coﬁtinuoul expansion. fgis study explores
\ - the degree and manner in which educational institutions in Silicon Valley |
are changing to meet the demands of a transforming technology--a technology
that may ptoduc.-chnngos that "literally match those of the steam engine.” n2
Over one ﬁnhdted‘in:crvilwa with officials from education, industty and govern=
ment were conductéd between January and July of 1981, and a range of telaﬁed
documents vas aalcnbled.3 A comparative study of the area near Route 128 in
. Massachusetts, the other major center of high technology industry, is planned
. for Fall, 1981.
Santa Clata Vallay is an ideal place to .xnmin. the impact of new tech-
‘ nologicnl forces on educational ptaccicea. It is elatively self-contained,
! 25 miles in length and 10 miles in wideh (from Palo Alto to San Jose), with
over 500 high “technology firms which employ 17 percent of the labor force of
| the county ‘(compared to 2 percent for the U.S5.); it 13 ptojecced to employ up
! "to one third of total employment in the county by 1985.S The extraordinary
t expansion of the .lecttonics industry accounts for the fact that the economy
! of the county has been the most rapidly growing in the country since 1975. and
: on a per capita basis it has becone California s most affluent mettcpolitan
» | lt‘l.6 Lower growth rates in the futute. however,. are projected partly because
' of a shortage of both affordable housing and of skilled petsonnel.7 Local
o ‘educational snd training 1nscitutions have not ptoduced graduates in technical

L3

'areas nearly fast,enough to keep up with the petsonnel demands of high cechnology
- l - ’
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firms, and the formidabla rise in tho cost of hous%ng in the iaat few years has

made recruitment of cutsiders increasingly dffficﬁlt.a Given these conditions--
an affluent, onaily identifiable geographic area dominated by rapidly growing

. high tnchnolocy firms lxpoticncing a severe 1sbor @hottageg-one would expect

educational institutions in the county to bo influtnced by and reasonably res-

pousive to the chlngizjénocdl of thnlc'campaniaa. 1f curricula reflecting the

new revolution in technglogy were to be found anywhnreu the nchools in Silicon

~ Valley should be the place. _

. The t.cponaivcncsl of educational institutions to local economic forces

depends, of course, on thg level of nducttion. The public schools (kindergarten

through twnlfth gttdc). camunity coll.g.t. and four year colleges and universitfies

operate in vatying social, financial and political contexts, and thus it ;s

necessary to divide our discussion among tfese levels.

I. THE PUBLIC SCHOOLS

-

4 .
i

It was anticipated that the public schools would be the most tesistant to
market forc.l. and this expectation was confirmed by the study. &f schools were
indeed responsive to major changes in the corporate ordaer today.lo we would
cxpoct to see sttong mathcmatics and science programs at the elementary and
high school levels, expanding industrial arts and vocational courses in such
fialds as electronics, computers, drafting, machining and welding; and the
widespread, organized adoptions of cbmputots for studgnt use. The avidence
suggests’'just the opposite. The Santa Clara Valley schools are vexed by the

samo.ﬁtoblcnn that plagho schools elsewhere in California_and.the nation.
' A Qatiaty of indicators reveal that academic achievement in California ...
schools has dropped below the national tv.tag..ll The state's high school
| dropout rate is over twice the national tvettg.;l? achievémgnt scores for
1979-80 twelfth graders put them in the bottom one third of students nationally
in tetding and written' expression and in th. 42-44th petcentile in math.13
the SAI scores of University of Cal{fornia first year students hnve declined
faster in recent years than the nttion‘} tvetage.la and California students

take significantly fewer academic courses compared to students in other states.ls



‘Educators bolicv. the academié d.clin. is attributable 1n ‘part to:a loweéing of

- acadeaic roquitcn.nt. ‘and c:poc:ationn which occurred between the nid-19609 and
..early 1970s, both in the schools themselves ‘and in the admissions standards of
the University of California and the California state college syatem.lav The
fact that 641110tnin has plunln:.d to a position of 44th among the states in 1:-
share of income devoted to public schools is aluo cited as & cause for the
d.c11n0,17pat:1culnt1y since financial cuts btough: about by Prolpooi:ion 13

and other measures have led to a shortening of thn school day and an increase
'o! class size in many districts. The state has one of the highn.: pupil-teacher
ratios in the country. ,

Rctionwido. .there is ant.anins avnr.noln that a crisis is developing in
nithcnsticl and science education. Enrollments in nnthcmntico and science courses
are low (.ap.cially vhen contrasted with those in Japan, the Soviet Union and
West Germany), achievement tsst scores in mathematics and science have declined
since the 1960s, teachsrs in those fields are lesving in large numbers for better
"payiq. jobs in industry, and veteran teachets are being transferred into mathe~
matics and science COﬁts.l‘which they are poorly prepared to instruc:% The
pool of newly trained mathematics and science ceachotl is vittuallyAnonoxiltont.
In Cslifornia, the problem is even greater since secondary studcn:s are less likely
to take advanced mathematics and science courses than their counterparts in other
states. According to Michael Kirst, Past President of the California State Board

of BEducation and Professor of Education at Stanford Univ.taity. 65 percent of
students nationwide take four or more years

>

‘nsle ltud.ntg and 45 percent of female
of na:hnna:icu compared to 53 percent of California's malas and 32 percent of

Calitornil s female secondary students. Only 5 pcrcent of the state's pupils

taks trigonometry. In-science, only 15 percent of the msle students and 7 percent

of the fenales in California take three or more years of high school science,

about half the comparable potc.ntagcl nationwido%g study of California .lemon-

tary schools found that students cnsag. "in lci.nce activities on average only

44 ainutes per wcok%o A report of the California State Dcpattmnnt of Education
acknowlodgod that on the whole, "science education is struggling in many of the
schools, particularly in kindergarten through grade six."zl Nineteen percent of
the school districts in the state have made cuts in science programs and 12 percent

have experienced some teduction of mathematics courses as a result of Propoaicion

13‘Bhd3.t cuts%z
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' mathematics and sclence tea.hers to batter paying jobs in industry. Many of

-4 - : o o ’
; The nchooli in Santa Clara Valley reflect thess national and state trends.
Adminigtrators in four the the eight gecondary school systems studled in the Valley
reported that student enrollments were declining in either advanced mathematics

or science courses, a drop exceeding the dramstic overall decline in enrollment

'of pupils in many of these schools. ("Students don't want to work that hard"

lamsnted the administrator of a pi;h school in one of the area's most affluent
high schools.) ~ Only ono'ochobl official claimed that there was increasing
popularity of advanced mathematics and science courses among secondary students
in his district. Six of the eight high school districts surveyed are losing

the districts have laid off all their younger teachers, including mathematics
and sciance instructors, as a result of budget cuts and/or declining enrollment.
One large school district in the heart of Silicon Valley has laid off all teachers

‘hired after 1968. In all of the school districts, veteran teachers who are not
‘:ruly qualified to teach mathematics and science courses are being anoigned to

instruct them. All of ths administrators 1nt.rv1.wnd agreed that it is difficult

to hire newly trained teachars in the area of mathematics and science since, the
pool of eligible applicants is so small. Indeed, San Jose State University has ‘
graduated only nine students in the lalt'fivo years qualified to teach the phgaical
sciences in secondary school. InM1980, the University's secondary education
progran had three graduating students credentialed in mathematics, ten in the

- 1life sciences, and two in the physical acicncug3 Stanford University graduated

even fever in 198l--three in science and one in mathematics. Public school
administrators intervieved were also concerned about thcgquality of recent
education graduates. Their fears are confirmed by national data showing SAT
scores of 418 in mathematics and 389 in verhbal aptitude among 1980 high school
seniors who planned to major in .ducation?‘
It 1is 1mport;ht to keep in mind that the average achievement scoreg of
Santa Clara County students are high compared with those of other California
students. The school districts in the wealthiest areas--Palo Alto, Saratoga-
Los Gatos, Los Altos-Mountain View, Fremont Union (which includes Sunnyvalae

and Cﬁpottino)-hsvo achiovcugnt scores that average from the 92nd to the 99th

percentiles on a statewide basis. Secondary students in the area's largest
school district, San Jose Unified, also rank high, near the 80th parcentile,
in achievement test scores. Only one of the secondary school districts studied
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had test scores averaging below the 30th porc.ntile?s Nevertheless, the problem
of retaining’ snd hiring qualified teachers is a growing one for most of thole
districts, snd one that may lower future achisvement levola. The magnitude -
of budget cuts is large and can be c:p.ct.d to have a deproaling effect on
student learning. The Preeident of the California Teachers Associsted has
recently pointed out that all bud three of ths 33 Santa Clara County school
districts rank below state and g;iicnal averages in per pupil-cxpcndi:urnb.
The shortening of the school day in two districes’ the layoffs of all librarians
and coun..lora {n snother district, and the expansicn of class sizes ‘nd elimina-
tion of small advanced claeses in many dietricts are C!lﬂpl.l of the kinds of
~t.ductinnl that are being uld.%’

lttlnzhnning and expanding solid academic courses.

This is hargly an atnolph.to conduciv. to

Th. condition of induetrial arts courees sad vocational cducation programs
is also problematic. The educators intervieved in this field were the most
pesaimistic of any group lutvoyod in this ltudy.' Budg.t reductions have hit
theee prograns especislly hard. A lurv.y by the California Teachers Association
found that one out of every four school districts in the state had cut back
on vocational education and industrial ‘arts courses as a result of budget re-
ductionl .noocintod with Propoaition 13%8 Many school districts have shortened
the biah school day by .lininaging or making op:ional the sixth pctiod. a
policy that has forced reductions in industrisl arts electives typically
offered in that, period. There is no longer a sixth period day for juniors and
seniors in the San Jose Unified School ‘District, and sixth period classes are not
available to all eleventh a twalfth grade students in the East Sid.ki'on Bigh
School Dilctict in San Jose.) There is little money ‘allocated to putchl '
nev equipment. At the Regional Vocational Center {n San Jose, 8 highly regarded
school serving lix school districts vwhich offers" programs in such ‘high demand
fields as computer operating and electronics, the capital outlay budget has
been slashed from apptoxﬁnltoly $8%,000 to almost nothing. Lack of new equipment
will soon begin :o 1npair the quality of instruction offered at the school, in-
cluding some prograns useful to high techmology industry such as machine shop and
. walding.

In the attluont northemmost part of Santa Clara County, the administrative
staff of the Regional Occupatiaual Program (ROP), which sarvices three high school
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4'diltrict4%9hnq‘b.¢n cut from seven to one and the program has ylso sufferad

from the SsRe extreme drop in enrollment experienced by all séhools in that

area.  Few prograns relevant to hikh technology employment are now offered by
the ROP, and the local schools are unwilling to start new 1nnovat1~. industrial
arts courses in the face of budget cuts and low student demand. As the local
high schools cut the courses that are prerequisites for the more advanced ROP
courses, usually fered at sites awvay from -:udcntsf home high schooii! the

ROP courses either fall by the wayside or afo taught at a Qot. elenentary level.
The drop in federal funds for vocational education has also hurt these programs.
Qualified teachers, lured by highsr salaries in 1nduitry. are scarce and turnover
is high. PFor example, in the North County ROP, instrfuctors for the electro-
m.ch.nicll drafting class frequantly come and §0, and in the last round of
hiring. tho:o was only a single applicant fot the position. Moreover, a survey
of the career plans of over 9,000 students in the ninth and eleventh grades

in Notth County schools (Fremont Union, Palo Alto Unified, and Los Altos-Mountain .
View Union) shows no significant interest in acigntific or technical carears.
Like students everywhere in the U.S., the most popular career choices were
performing artist, doctor, pilot, lawyer, and professional athlete. CZlectrical |
engineer ranked eleventh on the list and electronic technician placed 42nd.

. Thete are gome strong indulttillvlttl and vocational courses relevant to
careers in electronics firms such as the nationally recognized electricity/
elactronics curriculum of San Jose's East Side ‘Union High School District and

. o.vornt programs at the Regional Vocational Center in San Jose. But effotcs

to dissemindte the East Side curriculum elsevhere in the Valley h.ve met with
only linfted success. "Bducation is in a dismantling mode," said one education
offic@pl. lamenting the failure of othsr school districts to adopt such a°
promising curriculum. The fact that $100,000 worth of electronics equipment

sits idle in a high school classroom only several @iles from some of the leading
high technology companies is mute testimony to the ?ap between’ high school

’

_ training programs and industrial needs. More ironic, the. electronics instructor,

recently laid off from the high school in a round of budget cuts, now helps
asnage training programs for electronics technicians in a nearby semiconductor
company. . ,

One bright sﬁot in an ‘otherwise bleak picture is the exponential gtowth in

" A 8
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the use of Q1Ct;¢0mput.tl in the schools in the last three ycara?o There \i3 &
grass roots movement among interested teachers and administrators (and parents
in some systsms) who are enthusiastically supporting the adoption and expansion
of computer curricula in the schools. Journals, nevwsletters, confoténc.n and - ’
‘training programs for teachegs in this fisld have abounded in the last couple

of years, Educators in Senta Clara Valley are among the national leaders in
organizing and promoting the dnc of microcomputers for educational purposes.
School teachers in the county hav. totned the Computer-Using Educators (CUE)
group which has a membership of over 700 people in 29.states. The founder of
the group, William J. Wagner, has been hired full time by the Santa Clara County
Otfiq. of Education to help schools establish computer curricula. The programs
in some school systems (e.g. Cupertino, Palo Alto) have received national
attention. All of the administrators interviewed reported that their districts
were in the process of adopting or .zpcnding'mictocomputor programs. Most of
these districts have had to raise money from outside sources (often federal
grants) of use money from School Improvement Program funds, Mentally Gifted

. Minor prograns or parcn; associations to buy the computeré. Few distfic:a

have enough money in their regular budgaets, for such purchases.

There is, however, a spotty quality to the rate of adoptions of conputots
for 1nlttuctional purposes in the. county. Some towns hav. elementary schools
wich cxcollcnt programs, but there is little or nothing available at the junior
high or high school level. In other towns and cities, the high school may encourage
the use of computers but there is no use of computers at lower levels in ths:
gystem., This hit or miys approach, which depends very much on whether or not
there is an cn:huliastic. skilled teacher or administrator (or parent volunteet)
in tha school, contrasts with that of several other states, notably Minnesota,
which hll a centralized, coordinated state-vide program for instructional computers.
In California there has been no real state support or leadership-—educators and
parents have been on their own in seeking to establish or upgrade such programs.
It is remarkable that, in spite of this, thﬁ@e ds so much excitement and effort
in this area of pedagogy. Still relatively few students in the Valley have been
exposed to computers on any regular basis, but, despite the gloomy predictions
by many educators 1ntarv1¢wed in this study, who cited teacher resis:apce and
. funding problems, :hii situation may change significantly within the next few

years. 1f a stable source of funding were forthcoming, the rate of adOptions

)
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would undoubtedly occur at a qﬁch faster pace.
‘At 8 time when high tochﬂolozy firms in Silicon Valley are anticipating a

" continued long range demand for scientific and technical manpowet3} it appears °

that the local public schools have a reduced capacity to respond to that demand.
Not only are the schools constrained by fiscal austerity, th§y must also cope
with a variety of new demands on their finances and energy--special educatiom,
bilingual instruction, competency testing and remediation in basic skills. These -
nev mandated progranms, howevot meritorious in their own right, limit the schools'
ability to'upgrade and innbyat. in curricular matters. Hotedv.t.‘public,schools
'hnv. a_relatively decentralized power structure and have multiple conscicucpcies
vith competing demands, making it diffichlc to tilﬁond effectively to the needs
of any interest 'toup?z
Industry has been responsive in a limited way to some of these problems
. in the public schools in Santa Clara County in parg by drawing upon the ties %
ic has long maintained with the system. The best established ties betwsen
schools and local 1nduiity are the advisory councils mandated by state law in
vocational .ducatibn btogtnnn. Both 1ndhltty officials and vocational educators '
seened satisfied with this relationship whereby representatives from employers give
advice on the organization and content of lp.cific programs and courses. In some
instances, local firms donate equipment to the schools. Many companies have
participated in career days and have otgunizod'plant tours for years. Another
. ovious but more recent link between the firms and schools is the Industry-
Zducation Council (IEC) of Santa Clara County, a group formed three years ago.
The organization is a chapter of the Indulttﬁfzducacion Council of California
founded eight years ago by large employers such as the Bank of America and Pacific
Telephone. Tha Council is a voluntary association made up of representatives from
business, schools (K-12, comnunigy colleges), labor, and govetnm.nc.‘and is o
funded by dues paid by member organizations, corporate congributions and §ovpfnmenc
grants. Most observars feel thit the sp.cifié programs of the group, which have
mostly clntntcd on chn needs of low anono youth, have been.successful. They
also point out that ;;C nnotingn ptovido a neutral gtound where educators and
1ndultry rnpt‘n.ntativna can discuss mutual concorns. Almost all of those inter-
vieved, however, believe that the IEC in Santa Clara County at this time is not
a powerful vehicle for the promotion of educational change or coopefccion between

I
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tnduitty and educationi. IEC officials themselves are the first to admit the
di!!icul:y of ovorconing 1n-:1:u:10na1 inertia and Gtoll‘l‘ cy suspicions when
'tozlin; a consortium to vork qn even &: -small, focused ptojcd Scuo of those
intervieved felt that :ho ornnnuion had the potential to play an unporun:
lcad.tlhip role on .duca:ional nn::orl in the Valley. Statewide, the 1EC enuncia:ed
lupport for public education (Hny. 1980) shortly before the vote on Ptopoaition
9, which would have mandated 'Y eu: in the state incono tax, and the organization
was able to muster the active support of eight conplnioa (including two Silican
Valley firms) in lobbying for a 10 p.tc-nt increase in the s:a:. s 198)-82 budget
" for public education. . _

'Like most other businesses in the state, high :.chnology industry has no:
b..n an active participant in shaping educational policy 1n‘;ho state legislature.
In fact, Silicon Valley firms, with a few axceptions, have been even leass concerned
with public education than other business sectors. Some observers explain that
these coapanies, mnny of them new and rapidly growing concerns, have been so
busy developing an and’ marketing their own products they have not had the personnel
or energy to think about broader social issues. Compared with more established
traditional’companies, they lag in contributions to and involvement in the arts
and charitable organizations. Others feel that there is so much competition among
companies for personnel (and somstimas for ‘product markets as well) that it is
difficult for them to unite on questions of schooling policy-—or on almost any
social issue for that matter. Only recently have they bean organized by the
Santa Clara County Manufacturing Group to work on local needs in housing, trans-
portatian and snergy. A recent statevide business-education conference eponloted
by the powerful California Roundtable had few high technology participants. Simi-
larly, these firms' absence from state 1EC iniciatcives indicates their low profile
on educational matters. The high technology companies were largely silent on
"PtOpOlitiOn 13 and Ptopoai:ion 9, the two major tax cu::ing pcopouals ‘on the ballot
linc. 1978, An effort in the esrly months of 1981 by educators at San Jose Stata
University and San Mateo Coun:y Of fice of Education to mobilize Silicon \Valley
{ndustry support for improved science education resulted in three meetings character-
1zed by low turmout (only 15 of 100 companies responded) and lictle consensus on
tlm.di.l?a ' '
There is some variation among the high technology companies in the intemsity

and scope of their interest in public aducation. Some firms are concerned only
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vich developing s specific labor uupply for their company's short term needs,
vhereas other businesses tske a broader view of school functions that stressss)
the need for an intelljigent citizenry. Some compani.a make token efforts to e .
hc.l.p oehoolo but do so only to -bouiuh their own comuni:y Amage. Many in '
the induo:ty vant to improve tiol with schooll but do not knbw how to go beyond
traditiondl participation in career days and plant tours. To be sure, there are
soms successful prograns in Santa Clara v-lloy linking ‘schools and industry in
addician to :hoo. supported by the local Induotty-!ducation Council. Por .
cxulplo. Ilu'hao in-gervice training days for local vocaqjiﬂ"i education teachers,
it sends employees to teach economics courses in junio? high schools as part
of ."Project Business," and it takss a leadership role in " Junior Achiovcntnt""'ﬁﬁ S
programs in high schools. Intel has donated equipnent to local high lchnolo.;”'
sponsors science fairs, and plans a mofe .intensive effort to ‘comnynicate the

industry's needs. to high gchool counselors. Seven companiee in the area (and .
poooibly @s nany as twelve eventually) have contributed the equivalent of
3400 000 {n loaned personnel and equipment to set up -ehooln-witﬁin-a-ochool
in two nearby San Mateo County high schools. The project, sponsored by tho Mid-
Penineula yrban Coalitiom, focus on :caeh1n§ computer technology and .
electronice technology to pqxthl high school dropouts. Signetics is planning
to support an tn-lorvic. summer :raininc progran in semiconductor technology
for high school .loctronicn teachars in cooperation with San Jose State Universicy.
0! all the conpnniol headquartered in thg Valley, Hewlett-Packard is
the undi:putod leader in fostering in ntry-educa:ion ties. William ﬂnwlo:t"
and David Packard have a longstanding personal interest in education; :h.ir .
interest hae left its mark on company policy. David Packard, for 1nltlnc..
spent ten yctfa on the Palo Alto Board of Bducation. Unlilkke most companies,
H.wlo::-Packnrd has a nunbor of Sull tims eaployees who devote substantial
portions of their time to improving their contact wi:h public schools. A com-
nit:o. of top executives is curzantly cxaninins ways 1n which the firm and the
1nduo:ry can provide more support for public cducncion. It has lobbied for -
incressed expendituges of state funde lor nduca:ion and was ths only high

&
-

tecimology cqupany in :h. uachy to donate money in opposition :o Proposition 13?“

Among other proj.ctl. 1: has loaned personnel and given .quipntnt in support
of a new drafting curriculun being developed at Bast Side Union High Schgpl
District in Sar Jose and‘the programs in computer and electronics tochnology

‘ - . 12 _ ‘ v . | v




: puts: training classss. Intensive career eness programs at several area

sa=11 -

sponsored by the- Urban Coalitiom. - Gift?ﬁistudents~from high sahools 15 the
?rsmont Unionlaigh School District use Hewlett-Packard labs ‘at night for com- .

hish schools have been organized by the company and it has fostered an adopt-
a school” relationship. at two Sants Clara high schools. Company officials have

bsen instrumcntﬁl in building ‘the local’ Industry-Education Council. o § , )

With the exception of Hewlett -Packard (IBM is often mentioned). high
technology firms have devoted, little effort to supporting the Valléy's publicv
schools and cultivating its long-term labor/supply. While company, executives

_srs increasingly cancerned about personnel shortages and thf'alterioratiag quality

of , public education, they do not view education as a high priority issue. More-

.$‘|

over, most firms do not seem sympsthstic to increased’ stats funding for schools, par-. .

" ticularly if 1t ‘leads .to higher tnxpsrl Many feel that Califormia schools are so

poorly uhnased that adminiatrators would waste any additional moniea that wsre
provided. They believe that school officials are not sufficiently cware of the
demand for high technology personnel and the consequent need to change school .
curricula and student career awareness. Some executives also claimed that school
officials are difficult to work with because they‘are so slow Lo change. Many,
deplored the impact of teachers' collective bargaining efforts on. the school 4
environment. Rather- than lobbying for an increased and stable source of funding -
for-schools, executives would rather focus company efforts on providing support

for high technology programs in spec!&ic achools. It is possible. however. that ..

grester support for California public seducation may eventually be forthcoming

from a newly formed task fotce~of the California Roundtable. a group which rep-’

'resents the latgest firms- from all business sectors in the state. .

A few company officials were sympathetic to the financial condition of
public schools. One exasperated manager, who has long been imterested_in building
tias to public schools, accused his company (and others) of being greedy and

salf-protective. '"The companies are.always looking for an immediate return on

. their investment" when they contribute to educational ptograms. ‘he claimed In-

deed. one company official admitted that the firm built close ties to- schools
only when psrsonnel shortages were greater, and. then loosened those ties during
recessionary periods. The situation 1is perceived much the same way by educators,
who argue that industry has an-overly narrow conception of education. is short- .
sighted and only concerned with immediate profits, and ultimately could not be

J
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truoted..—"""I woul l 't count on industry for enything." said one adminietretor.
They felt that induocry had profited from Proposition 13 and had done 1ittle
with those tax oev gs to halp the egﬁoolo. Educators, ere acutely avare thntJ
induetry faaders hdld them in low regard. ("Industry thinks we are monumentally

ocreuing up” edmitted one lleiotent Superintendent ) ‘Almest all of those in

’ indug;ry and educethon who heve worked togethcr on collaborative efforts point

to the difficulty overcoming these berri.ers that exist betweg them. The
mutual euepicianl lnd orgenizetionel obetacles which have characterized business-
educetion relationo over the years are nothing néw. What 1s new is the shift.

“in tho netion 8. economy tovlrd hizh technology and the.growing demand for

' w-ll educeted peroo&nel Yet if Silicon Valldy ie any example, neither the

echoolo thumeelves mor induetry is’ teking mejor otcps to. strengthen existing
progrnlo or develop rew ones that refloct thio economic tranoformetion.

L4 ! '
|

|*  II.' THE COMMUNITY COLLEGES

f . . .
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The community colleges are more responsive to emerging corporate needs. .
The collegeo are mandated” to"respond to 1local market f&rces,'have not experienced

- budget cutslas severe as those of the public schools,’ teach increasingly older

students who _are gware of career opportunities in high technaiogy firms, and

"have finenciel incentives which propel them to atructure courses to fit indus-

trial trends. There are six community colleges in Silicon Vhlley and all of them

. have a npnber of programs relevnnt to the electroﬁics industry.‘ Each vear, the

schools serve over 100, 000 studento whoee average age 1is between 25 and 30.

A récﬁnt study of California community colleges found that approximately one \

quarter of the students are raeal candidates for trensfer to a four year college
while ‘slightly more thnn a third are enrolling in courses for an immediate
voca ional purpose?s Many of" these are alreedy working full time and are seeking

to up rade their skills. Many community college officials,are fearful of de-

clining enrollment in the future as they see school attendance rates plummeting‘k

_in their feeder districes. In order to keep enrollments strong, they feel that

they muet devclop or expand programs with induotty. The budget cuts brought
about by Proposition 13 have also led schools to oeek out industry ‘donations

of equipment. A number of industry Jkiicig}s pointed out that as a result of
i : ) , ‘ ,

i
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cheee forcaes, communicy colleges heve beenme much more aggressive in seeking to
.develop more coopetecive telecionehipe wich induscry. ST 0y
‘Most 1nduecry end educecion ‘officials believe gbac communicy colleges are
teeponding as well a8 poeeible to che pereonnel tequitemencs of the firme in che
E Velley.r The veriecy and size of progreme relevant cg\high cechnology campanies
is, impreeeive. Mieeion College was eetebliehed two years ago with a mendace
to coordinece programs with the neighboring/elecctonics compeniee. A look
et che tentative five year plan of DeAnza College36 shows that chey are very
concerned with reeponding to locel market fotcee., Foothill College has highly. A
regarded gechnology programs, includ:l.ng an A,S. degree in semiconduccot ptoceesing,
~ the only one of its kind in che neclon. San Jose City College has the oldesc
' electronics tedhnology program in the Valley and also offers ‘a range of other
ﬁcoureeeﬂrelevenc to high technology firms. The offerings at West Valley and
Evergreen Camnunici\tollegee eleo include a numbet of courses and degree ptogtams
in cechnieal areas. ‘l'he fact that these schools are relatively successful in
this regerd nay help explain why sone companies have not made education a high
prioricy issue. Entollmencs in elgctonics cechnology and computer programs have
increased eignificancly in the last few years. "We could f£11l up all the com-
munity colleges in the Valley with just electronics students" claimed one admin-
istrator. Several of the collegaes teach’ apptoximecely 1,000 ecudencs each a
year in either their elecctonice or cemputer courses. All agree that’ even
cheee nunbera do not begin to fulfill the personnel demands of companies, but
many bueineee execucives teelize that financial consctaincs make it difficult
fBr the colleges to do much mora., Scill, some atgue that communicy colleges
are even chen not sufficiently vocecionel in oriencacion. ’ ST
There ete e_v:tiecy of direct and inditecc ties between local inddecry and
qdumunicy'collegee. Employer aqfisory committees exist in all of the vocational
progtems. a telecionehip that has been’a fairly satisfactory one from the point
of view of both industry and educeﬁion people. One college went beyond that
and hired coneulcancs from 1nduscry to develop an electronics curriculum when e

vas in its formecive stages. A number of companies make equipmenc donations to

. the schools although the gifts are faitly sporadic and cannot be counced on by

edminiet:ecors. Some of these zifce have been‘feitly substantial--e.g. Intel
donated $85,000 worth of new equipment to the eleepibnics technology program
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at - Mission College when it was founded two years ago. anlet:-?ackard gave

th squipment for a self-paced electronics learning labora:ory to nearby

Co. lege of San Mateo. Intel, National Semiconductor and Fairchild provided -

' loll of the cloc:ronias laboratory facilities at Foochill College. - A few

electronics complnios have cooperative or ‘work experience programs involving |
conunity collogo studcnu. For -nplo. fifty Intel employees rec.ive released-
tinn from the company to atténd the cloc:ronicl technology coursas at Miasiyn
COlllﬂ. until they receive a two ycar dogroc. Then, the students are promoted.
by the company and return to their full time employee status. .there are also
cases of conpanios allowing the collogea to come in and use their equipment
in a courlc-c.g. DeAnza College uses the Ralma facilities to teach a course
in cqupnt.r-aasilttd drafting. '

Anoth.r link botwncn indu;try a?d the community colleges is .provided by the.
large numbers of part time teachers vho are "moonligh;ing" from their jobs :

‘high technology ‘firms. Some college dopartm-nts rely hoavily on thase teachers.

The Engineering and Technology division of one college, for example, employs ten

lfull time staff and 90 to 120 part time teachers. There are obvious problems

lllﬂciltld with such massive temporary hiring-—difficulﬁy in evalua:ing teaching
porfotnnnce. constant hirinz efforts, and lack of regular faculty to develop )
curricula and handle departmlnt bulin.sn., However, the. advantagea are that the
teachnrs are ‘up-to-date on industrial practices and curricular emphases” can be
shifted quickly without having to retrain tenured faculty. Oftimes, the part
time instructors provide advice on updating‘th.'curriculum. It should be noted
here that there are only a handful of qualified applicants for full time poeitiona-
in technical departments. ' An opening for a professor in aemiconductor procesaing
at one school has not had a- ainglo applicant in the last year.

The community colleges have attempted to reach more students by ﬁrovidinge

. courses at sit.l avay from the campus, including company plants. Most of the

companies. -tudiod offered such courses in their buildings, usually after “hours,

for thc convenience of their employeee. Sometimes the courses are part of the

firm s trainins program. In this caee, tho classes are either funded by the
comun:l.ty college as "1%ng as they a{a open to the pub11237 or, if they are closed
to complny outeiders. the company pays for the course (a "contract- course'").
Occalionnlly. ‘the cqmpany has some say in the selection of the instructor. The
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colleges are eager to help provido companj training in either of these two ways.

" The internal training programs.of firms in the Valley are expanding rapidly for

lovornl toopons- tho technology is changing so fast that workers must be fre- .
quontly to:rained; wi:h high housing costs making recruitiment from other regions
difficult, it makes sense to upgrade and retain workers already on the paytolx
and companies need to mako up for writing and mathematical deficiencies that wotkets

1nctoaoingly bting with them. Industry managers interviewed were evenly divided

on the issue of whether comnunity colleges should play a greater role in company
ttoinins ptogtamo. According to most observers, the. need for community college -
involvement in cotpotate training is greatest among small firms who cannot afford’

an olabotatovintetnalfttnining program, but there are many bureaucratic obstacles

to forming training consortia among these- companies. Fot'the most. patt business

.mugou were pheased with the quality of community college courses offered in

their plants although there were a cguple of cases where firms felt that a school'’ s
training materials were disappoin:mg. .
Id all of. these ways, then. the organization and curricula of community
colleges do tofloct the needs of companies in Silicon Valley. The telationship
betwesn education and business 1is an. uneasy one, however. Thete is a fundamental
difference between the’ ptofit-orien:ed shorter term goals of industry and the '
longer range perspective of non-profit educational organizations. Schools move
slowly in hiring full time faculty and creating new programs and courses. These
decisions may take as long as a year. In contrast, Silicon Valley companies
change potoonnel and policies rapidly. In one company, the personnel director
hired onainoets in such quick fashion that he was forced to rely on telephone
calls and telegrams rather than letters. The famed Silicon Valley management style
s::..ées informality, innovation, a minimum of bureaucracy and a downplaying of .

status diffetencos in the otganization?8 The conttas: between the cubicles of

.top management in several leading elec:xonicg firms and the traditional offices

of educators and executives in other componies is striking. It is no surprise
that ¢xocu:1ves in these businesses become frustrated with what they perceive as
the ﬂllcill pace of educational change. Community college educators, for their
part, are cautious about fashioning programs carefully tailored to a patticulat
company 's tequitements Some feel that'personnel demands are volatile and unpTe-
dictable, and that companies' support fot their programs is spOtadic at best.

BEducators' /attitudes towatd/induitty have an ambivalent quality on the

-
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one h.nd. they are critical of 1ndultryil motives and reliability ght. on thelothet

hand, they are still eager to accommodate industry's needs.

' Many managers would like the community collegeb'to drop liberal arts require-

ments for the two year degreae and adopt a more specificelly deaizned vocational "

- program, sinilar to those of proprietary schools. They would also prefer that

‘the collegas of!et more courses of flexible lenzth (some a few days,,oehete a

few months), beginning and ending at times that vary from the.tteditional'acedemic'

calendar.. According to this prescription,.course content would change frequently,

and a particular class ﬁisht'be offered only once and then dropped when no longer

needed. Educators, who sae their schools as stable institutions with long-range
l.anl. clain that industry does not know its own needs, articulatas them poorly

when it does know, end fails to develop futute plana?g "Aqrone in industry who
thinks even #ix months into the future is a visionety commented one elect#duics

~ professor. Thg collezol find ic difficult to respond to a corporete environment

wvhere change "is endenmic. 2 _ ‘

The tepidity of technologicnl change in the electronics industry poses. other
problems for the community colleges as well. "Everything is in a change mode"
observed one educator. All of the community college personnel interviewed felt
that it wvas extremely difficult if not impossible for them to have atete—of-the-"
art equipment for training purposes. Most felt that certain programs, such ds )
computet-e;lilted drafting, microwave technology, and vacuum technology, would

have to utilize company equipment on-site or the courses could not ‘be developed.
Yet some firms object to on-site courses using their facilities becausa‘of their
fears that students will damage expensive equipment or that company secrets will

be ezpoeed. (Concern‘with seetecy also makes some of them wary about their
employees revesling too much proprietary infprmation when "moonlighting"” a
instructors.) Company donations of equipment have been helpful but insufficient
to meat lehooll' needs. Cuts in equipment budgets since Proposition 13 have made
matters wor-.?° There is also the problem of keeping full time faculty up-to-date
in their area of expertise. Some schools appear to have been more successful than

" others in utilizing incentives to insure faculty competence.
Another obstacle to cooperation between industry and the coumunity colleges

1s the rapid turnover among corporate personnel. The American Electronics Association
estimates average annual turnover of personnel in electronics firms at 35 percent
'a year overall and as high as 59 .percent in small campanies?l ""Training directors

. | //
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turn over like popcorn" said the director of one techmology division in a local
college. Many in both industry and the community colleges report that when they
tried to develop a collaborative program, it fell through because the company
contact changed jobs. The turnover rate ''must drive the colleges bananas" aclmow-
Iogcd one training official at a semiconductor company. The organizatiom of

the companies themselves is often in a state of evolotion as wall. Firms merge

or are bought out, new ones appear obotnight and product lines appear and dis-
appear. The stcppcd-up tempo of change which characterizes high technology

1ndu;try intrinsicslly makes it difficult for schools to react in a satisfactory

" way. ' ,

Mlny companies are ambivalent about having their smployces receive further
training on the job or in the coumunityvcollcgea. Thoy want to retain their workers,
which oftcn requires opening upvard carear paths for them, but them fear that
upgrading will cause these same employees to jump to a better paying job at another
company. Line supervisors resent losing workers for released-timed courses. During
periods of expansion, employees are often requiraed to work ovottime and have to
drop out of nisht classes. There are some firmg which take a longer range view
and offer cmployocs incentives (released-time) and rewnrds (promotions) .for completing
an entire degree program or a certificatad course of study. However, many firms
~give very little in the way of‘cncoutagement in this'tcgatd. Also, the ghort term
interest of some companies leads them to hire students awvay from community college
ptoztlmo before they have complotod the courgse of study. This ttend helps account
for the fact that the great majority of students who take courses in technical
.areas do not receive a two year degree. Fear of companies hiring students prior
to graduation hos led one college to forbid corpotate recruiters from interviewing
their oloctronics technology students. One company offerad to hire all the gtaduates
in the electronics technology program of one college sight unseen. an indicator of
the intenge demand for trained personnel in this field.

The operation of the California Worksite Education and Training Act (CWETA)
provides a case study of the difficulties which can beset efforts of induscry-
education consortia to create workable programs. The $25 million doliar CWETA
bill was passed in 1979 as a result of electronics industry leaders' expte;oions
of concern to Governor Jerry Browh that community colleges were doing an iﬁadequate
job in training skilled workers. The Act provided money for community collegss
to work with firms in Etaining atructurally unemoloyed workers for entty level
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jobl in 1ndu-try and for ttainin; lower level workers for more highly akilled

‘positions. The companies were to provide facilities, telenued-time and, finally.

a promise of jobs at the end of the training period. The California Employmcnc
Development Departnent (EDD) was given the job of administ;fins the program.
Alnost everyone interviewed in this study felt that CWETA was not only "too little
too late "‘(approxinn:cly 1100 electronics employees have been slated for training
as tnchnician- thus tat) but vas also so badeviled by buresucratic red tape that
the program was not worth the expenditure of so much time and money. Industry
people criticized aspacts of the curriculum of tho.community collegas and their
rigidity in credentialing appropriate instructors, and college people feJ:t that
company-based instruction was too narrow. Many companies, caught in an industry
slowdown, lost interest in participating when they realized they had to guarantee
jobs to those completing:the program. 3oth industry and education personnel criti-
cized the coordination efforts of EDD. An exception to this general reaction is
the apparent success of the $2.5'uillion CWETA electronics ptogtnm-spoﬁsorod by the
College of San Mateo. Officials at the college and cooperating companies are anthusi-
astic ‘about that progranm.

Daspite these difficultiss, hovaver, there is a good deal of eagernaess on both
sides to develop more collaborative programs between community colleges and Silicon
Valley industry. Schools and companies that have employees working full time as

. negotiators and brokers arranging contacts botwecn‘ the two institutions have the

gtoat.it success in establishing cooperative p;ogtlms; It i{s not easy for busy
representatives of different agencies in any sector to develop inter-organizational
tids let alone build links between institutions whope goals, values and organizational
structure afo as variant as those studied here. Notwithstanding the budgetary and
buresucratic t.ilitiol which constrain community college administrators and faculty,
they appear to be moving in a direction mbt. consonant with the evoiving economic
trends in the arsa.

III. FOUR YEAR COLLEGES AND UNIVERSITIES

While high technology firms and 1ndu;try associations are increasingly worried
about the" responsiveness of public school and community colleges to their needs,
they are most concerned about the acuta shortage of engineers and computer science

graduates from undergraduate and post-graduate degree programs. According to

Qi . !
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W, Edward Lear, Exccutiv. Director d! the American Society of Engineering Bducatiou.
"we have what is cl.ltly an unu:ablo situation calling for fast corrective action

1f disaster is to be averted in our engineering manpower supply."” nd3 Nationwide,

U.S. institutions of higher oducﬁ:;on in 1981 generated only one quarter of the

four year computer majors sought by industry, only one tenth of the Master's
gtiduatol required and one quarter of thes Ph.D.s noedod.aa California state colleges
snd universities conferred 299 bachelor’s degrees in computer science and 2,129
bachelor's degrees in electrical engineering in 1978-79. The U.S. production of
electrical engineers at all degree levels in 1980 was 17,548, ‘about the 'same as.

the figure in 1971. Industry officials frequently cite the fact that while Japan
has ha;f':ho popdla:ion of the U.S., it graduates more engineers and its rate of

. 3tiduqctl is growing faster than outs?s7§111con Valley semiconductor campanies

are pltticull’ly sensitive to this situation since they are in direct competition
with Japanese enterprise. The California Employment Development Department projects
an annual a;ctaso of liOO job openings for electrical and electronics enginaers and
806 openings for computer b:of.llio&nls for the next five years in Santa Clara

County nlon.?e Even though the three schools in the county--San Jose State Univer-
sicy, Universicy of Santa Clara, and Stanford University produce growing numbers

of cnsinooting and computer science graduates (as-does nearby University of California
at Berkeley), the supply clearly will not meat ths demand.

San Jose State University supplies more engineers with bachelor's degrees to
area f;:nl than any other school. Long ovetahndowed by the engineering school of
its eminent neighbor, Stanford, it enrolls approximately 4000 students in engineering
(which includes computer science) and granted degrees to -323 undergraduates and 84
Master's graduates in 1981. (One hundred and twenty-five of the B.S. degrees and
16 of the M.S. degrees were in electrical engineering.) A leading industry figure
called the school the "unsung hero of the Valley" for. turning out so many graduates.
About 14 potccﬂ: of the Uhivntiicy's undergraduates, whose average age is 27 to
28, are cntollod in engineering, a typical percentage for a large state university
As job oppor:uni:icn in the area have soared, student interest in ensinoeting has
increased as well. Enrollments in the last seven years have more than doubled
although stadu;:q enrollments have baen stable.

However, as a rasult of a serious shortage of full time professors, student

enrollments in engineering at San Jose State are deliberately limitaed, an increas-

24
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ingly common practice at schools acroes the country. Nationwide, almost 'all '
engineering schools and computer science programs are having difficulty recruiting
engineering faculty. It is eetimated that theres are approximately 2500 current
openings for engineering faculty in the U.S.67 In 1980, the ata:e‘college'syatem""
in California loet more enginesring faculty than it gained, according to one
engineering dean. 51hnificant1y fever students tod;y are entering and compl,ting
doctoral degres programs in engineering. There are several reasons for ﬁho shortage
of doctoral candidatee and faculty according to a recent report of the National
Scinnéo Foundation: high industry salaries prompt faculty to leave ;cademn and
discourage younger studente from pursuing teaching careers; cf(as sizee are sub-
stantially larger than before; research support is more difficult to obtain; and
university facilitiee for research are outmoded compared with the more exciting
.éato-of-thn—crt-r.‘.lxcﬁ operatione available in indu;tryfa Bfforts by San Jose
State's School of Engineering to peg faculty sslaries to a ﬂighot scale than that
of other profeesors have thue far not met with -succese. i

San Joee State also has a Divieion of Technology separats from the School

ofyEngineering that offers undergraduates and graduate degreee in industrial arts
| and induetrial technology. Enrollmant is high (520 majors) and gtad&ntel are

eagerly sought by induetry. Some companiee hit. students in the program prior
to their uniof year and then give the students relessed-time and financial aid
to complete the £1nni year. Pew of the industrial arts graduates go into school
teaching, ptofottihg instead to work for companies in their training piogtnma,
Part time teachers from 1ndpltry. lmowledgesble about current trends in the
field, teach many of the courees. The program 1s auffgting.‘howevet. from lack
of money to acquire new equipment. Officials estimate that the Division needs
at leaet 3200,000 for new purchases but had a budget of only $17,000 for that
purpose in 1981. L

The University of Santa Clara, a Jeasuit 1n-:1tutioﬁ with 7000 students,
enrolls 600 undergraduates in its engineering and computer science programs (17
potccnut of the und.taudunt‘. student body) and has 1,000 atuddntp in its part
time araduAF. program. In 1981, 80 undergraduates received a B.S. degree in
those fields. Like San Jose ‘iat.. otd-ﬂ
substantially in the last decade—enro

engineering and computer scienc 4nd ) graduates received an M.S. degrees in
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last fev years. The graduate Master's degree "early, bird" program, running five
diyl a veek, 7 to 9 in the morning, is also incteaiing» in size. Its coutseé are
taught by 150 part time faculty who also hold full time jobs in industry, mak}ng
them well versed in current industrial techmology. Enrollment of students in
und.z;zadultc engineering courses is limited‘to :he'betqpt students. The school
is debating how much it should expand its enrollment. University officials fear
that a future drop in the labor market for enginears might leave them "high and
dry” if they expand too much. ) ! o

Hiltorically. Stanford ﬂnivotlity has played a crucial role in the develop-
ment of Stlicqnthlloy?g Indeed, tltk‘t than merely raflecting industrial changes, -
Stanford's School of Engineering acthnly created the high technology complex

‘under the leadership of its former dean, Frederick Terman. Terman, the "father

of Silicon Valley," became interested in developing science-based companies with
close links to Stanford in the 1930s, to be what he referred to as a’"community

of technical scholars.” Tormnn assistad in the formation of Hewlett-Packard in
1937 and he and ths Physics Department provided support in the founding of Varian
as well i{n that same year. After the Second World War, when Terman became Dean,

he expanded the School of Engineering, encouraged faculty and Lnddstty‘peOple to
pursue collaborative work, supported faculty in efforts to start their own com-
paniee, developed -the Stanford Industrial Park which rents to high technology firms,

and began a part time graduate program open to local company engineers. As Provost

~and, later, as Vice President of Stanford, Terman built up'the Chemistry Depattment’

in a wvay that encouraged the formation of a naw compLgx of companies in the area,
specializing in biology and medicine. New biotechnology companies are still forming
there, draving on talent in the Medical School and related disciplines.

Stanford's reputation for national leadership and excellence in these fields
remains. In 1981, the School of Engineering graduated 256 bachalor's recipients,
707 Master's degree students and 130 Ph.D.s. Approximately 18 percent of the under-
graduate student body is now majoring in engineering or pre-engineering. The
avarding of graduate degrees has not dropped as it hge elsewhere. Stanford produces
one out of every eight Ph.D.s in computer scicnsggﬂig_gpe country. The University
is in the process of developing a Center for Integrated Systems (CIS) whose objec-
tive is to "train the nev people, students and mid-career professionals, and to
generate the new scientific and technological ideas that will be required to

develop very larg‘ scale integrated systems (VLSI)'td their full potential."so
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The microelectronics center, one of the.few in the United States, will coordinace
efforts of several disciplines and W11 produce 30 Ph.D. and 100 Master's degree
graduates esch year who are billcd as the "nev breed of systems-oriented scientists
and cnginooto.' The- Univoro{;y s School of Bducation is also jult beginning a
Master's program in interactive educational technology which will train computer
sof tware por-onncl for schools and industry. ItonicaIIy~/$ow-ve:. the School
of Rducation has ajmost completely abandoned its role in training public school
teachars in the. fields of science and mathematics.
It should be noted thnt the Californias Legislature just allocaccd $2.6
"million to construct a uc:oclcctronicl center, to be known as MICRO, at thé
nearby campus of the University of California at Barkeley. An additional $1
million of research funds to be matched by industry contributions was also approved.
Ths impetus for the center ctno from Governor Jerry Brown and executives at Intel.
National Semiconductor, and Advuncod Micro Devices, all Silicon Valley semi-
conductor firms. This was ths first year tiat high technology corporations began
to focus on state level political action. The original proposal calling for $5
million of grants fOt‘TGICItch to be matched by industry was gcaled down by the
Legislature, but Brown's staff hopes that additional funding will ba forthcoming
in future budgets. MICRO will be run by a committee composed of equal numbers
of state government, univetlity. and electronics industry teptolcntatives.' Most
of the research money will fund joint industry/academic ptojecta. Brown's desire
to sstablish a center that will maintain and further develop his state's tech-
nological leadership in microelectronics is being duplicated in other states. The
North Carolina General Assembly has appropriated $24.4 million over the next two
years to establish a microelectronics cenocr in the Raleigh-Durham area, "North
Carolina's answer to Silicon Valley." The center will be affiliated with five
nearby universities and, like MICRO, will be run by a committee of industry and
education people. A similar center is being developed at the Univeraity of
Minnesota financod'by the Unibctsicy cnd major corporations in the area. Some
' have contributed $2 million each. - Compiny research facilities will also be

-

utilized in that consortium arrangement.
The ties batween industry and schools of ensinoerins are closer than those

‘batween business and other levels of the educational system. Although neither
educators nor. the industry people are fully satisfied with the relationship, the
links are compatativcly strong. Because of Stanfotdgg’intimnce involvement in



- the creation and expansion of electronic and bio-medical firms in the Valley.

ice tcla:ionlhip with industry is close and enduting. Approximately 350 employees
from 50 area companies'are enrolled in the Stanford Honors Co-op Program, ‘a
part time Huur s program taught partly through an interactive television system
located 1n the coqpanioa themselves. The compnniea pay their employees' tuition,
double the nornii fee, and provide relc;oed-:ime. Auditors and "non-registered
op:ionl" (students who take the course including examinations, but receive no
credit for 'it) are also allowed, for a fée, so the courses reach several thousand
students. Professors grumble about the additional workload these latter students
generate and Gompanies complain that so few of their employees aras accep:ad into
the hishly selactive Co-op program. S:anfotd tefuses"to expand the enrollment of
students. The percentage of S:anfotd enginoeting~gtadua:e students who are
supp&rtod by business has gone up. up, up" in the words of one school off;cial,
so that now betwveen 25 and 35 percemt Bf the students have their tuition paid
by industry. Because of Stanford's selectivity and high tuition, several Silicon
Valley firms are also developing a similar part time degree program with the
University of California at Berkeley.

In addition to ties with indua:ry through faculty consulting, student hiring
and the Co-op Program, Stanford runs an Industrial Affiliates Program which A
brings in $1 to 2 million a year to the School of Engineering. In exchange for
having a special recruitment relatignship and accass to information about ongoing
research projects, companies donate an average of $10,000 a year to one of 15 or
16 lubgtougl of faculty. Each subgroup has some ten contributing companies
associsted with it, and the faculty can use the funds for whatever professional
purpose they wish (equipment, travel, fellowships, etc.). The School also has
an Advisory Board that includes top industry representatives whose function it
1s to reviev ths School's overall program. The new Center for Integta:ed Systems
is boing'pattinlly firianced by corporate sponsors. Thus far, eleven companies
éton across the country (including Hewlett-Packard, the only Silicon Valley firm
of the eleven) have each contributed $750,000 to ﬁolp construct the new micro-
electronics center. Ongoing research in this area is now heavily supported by
the todo;al government but Stanford officials hope Fha: eventually at least half
of all research funds will come from industry. Companies can expect to receive
several concrete banefits from their sponsorship of CIS: 1) they will be

allowed special opportunities to observe the work of students at the Center and
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vill be given ptcforcntial treatment in rccruitins them; 2) nl:hough research
projects will be approvod by a conni:tc. composed .only of Stanfotd personnel, CIS
vill try to tailor research to the needs of compsnies and will mnkn findingl availa-
ble to spousore; 3) corporate staff could be temporary residents of the lab; and
4) the Center will d-v.lop state-of-the-art educational materials thar can be used
in' company trnining programs. Companiss vhich are Atfiliatoa but ot Sponsors
"will receive a 11n1tod lulpling of C18 activitiol."51 CIS’Diroc:Ot;’John G.
Linvill, believes that corporate contributions to the Center and the subsequent
flov of highly trained graduatee to the caupani.al"will Trepresent a nev relationship
betwesn univarsitiss and industry, comparable in importance to that which developed
betvesn uiversities and the federal govermment following World War IT,"S2

San Joee State and the ‘University of Santa Clltl also have a vario:y of dit.ct
tiee with Silicon Valley industry. Both Schools of Engineering have Advisory
Committeee compoeed of hi‘h leval company axecutives. The advice of these executives
can be particularly valuable vhen new programs are being developed. San Joee
State solicitsg corporate donations for its engineering ptogtll‘nnd has aucceeded

.in raising several hundred thousand dollars in the last yesr. At Santa Clara,

1f donations are made, they are given to the Uhivotlitz as a vhole. San Jose
State offers soms graduste level engineering courses on-pite at three companies.
Companies maks equipment donations to the schools although university officials

' disagree aﬁlto their usefulnees. (Comments ranged from "we get junk”" to "we

survive off of industry.") Educatore would like the companies to involve them-
selves more closely in engineering education and develop a deeper undotltanding

of the ptahllll the schools face in acquiring modern equipment and rccuiting faculty.

The corporations generally devote more time and money to developing good
relationships with university and fout year cdilog. engineering schools an& depart-
Ilntl than they do with building ties to community college progranl and public
lehnoll. Many companies have personnel assigned full tﬂnc to. coleg. relations
and university toctuiclant Executives frequently l.rv. on advisory boards of the
cchooll. Companies such as Lockheed, IBM, Intel and Hewlett-Packard have been
fairly active in developing ties to programs. .Most of the larger firms studied
have established a nationwide: program of "key schools" whareby they target their
equipmant donations, grants and visits to schools that are most likely to meet
their employment needs. These efforts to cultivate fruitful contacts sometimes
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include San Jose State and the University of Santa Clara. and almost always ’»
. {nelude Stanford. o _ - '

. Because of the current crisia in the supp],y of engineering ‘faculty. more com- .
peniee are coneiderin& stepped up efforts to supplement faculty salaries by - hiring
them in the summer Or as "consultants, to loan industry. personnel to teach, and |
to endov profeeaorshipe in engineering !;:hools. Increased equipment donations
and financiel contributions are -algo being contemplated. _ Electronics companies ,
are lobbying in Weshington for tax cre}i?ts(.fot corporate contributions to univers'ity. |
re‘eearch and development efforts. The American Electronics Aasociation has “
eetebliehed a national blue ribbon commiq:ee to, formulate plans for corpo te P
action in engineering education. The Chair of the Committee, Dr. William X\

Perry. claims universities and corporations alone should deal with the cris 8. =

He argues that government "ia not the appropriate vehicle for action." an oginion
-shared by officials of other induatry groups as well?3 A contrary view, howe er,

is expressed by Vincent S Hanemnn. outgoing President of the American Socie,
for Engineering Educatinn. who believes tha@ultimntely government vill ‘have 8o

intervene. "';‘rhe problem we/ face 18 so vast that no one in industry can meet
'"54

»

A large amount of the funds wve need will have to- come from public coffers. _
ile companies are’ sWhetic to the financial'/ralems of engineering ana

_the computer science programs. executives are still critical of the colleges - -

e Eor ‘not shifting more resources away f;om liberal arts into technical discipl&nes. _
I'H!y feel that liberal arts faculty have toor much auftonomy and influence miver-

sity deciaion-making Faculty in traditiomnal disciplines are seem as obstructing '

" the development of high technology programs. However, the problems of fiscal .

, aueterity in higher education in general, the .specter of declining enrollment, and

fear of fluctuations in labor markets also make administrators caytious about investing
(\heavily in expensive vocational programs withgut signif ant ou\tsid'upport,. o
In sum, contacts between- high technology industry ‘and technical

tograms
in collegee and’ univereities are relatively clos . Undergraduate student enrollxk

: \
ments in engineering and computer setence are’ growing in Sauta Clara Valley. but,
the current output of students from undergraduate and graduate progr'ams is still
not keeping up with the demands of .a rapidly growing industry.x

‘ - concws:ou S T -

Public schools have been the least reSponsive and elite institutions of
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: highcr lurning. upccially Snnfotd. hnve been the mt tesponsive to the demnds
~of th. high c.chnology cconeny in Santa Chta Valley. . In fact:. in the case of -

Sunford. the causal direction is rmrnd in part since this university phyed
lnch a significant role- in dovoloping the industry to begin vith._» COmunity

Jcolicgu and four yur\nivouitiu atc uicing efforts to develop or .xpand progtams

that are congrucnt wich the needs of science-based locnl induntry. But Fnse =
inuitution- are lcill struggling to £ind the staffing and :upurcu nuded to

The public thools. scarvcd for' funds and beeet by the conflicting dmnds
of ‘mARY con.citucnt groupl. are moving in a dirnction opposite to thc cconomic

'tunds in the area. Industry apptecintu the finnncial difficultiu of community

conc(u and univ‘%litien. but it has, with a f.w exceptions, little sympathy fot

"the fi.cnl condition of the public lchooll. Managers who ware interviewed did’

- personnel and equ ]

’ b\lliﬂ“l( lcndct oburved. even when company cxocutives wnnt; help solve the

not ;cncnlly boli‘v. that an infulion of f«undl was necessary for upgrading nnd\\\ i
redirecting school curricula. Exncu:ivu were far more willing to donate funds,

ent to comunity collegu and nnivetsgities because students’

vere closer in dge t th‘ point of uployuonc and because funda ‘could be uaily

ﬁatgcnd to spccifi ptogunl. Businou peeple want a g eturn on th_ait

investment, somet 3 public lchools can utely deliver.'

ptobl.n of the public schoola. Mehe ptoblml are so big, so b reauctatic and
cc-plicaccd that you don t know where to bogin. That sentinenc' as echood_ by
another cccueivo who said uinply "it's hard to know wher ocus on what to
do. 'rhcu are a few sisna :hnc high :echnology companies are beginning to
think more about "whnt to - do" as thay come to recognize that public schopls are
thc core of the nation s educational system, and the system 18 in, decline relative
to thht of their for.ign conp.titors. \

It is safe . to say \thnt educational ina:itutionp will neve: be as tesponsive

to industrial ‘demands ‘as the private sector would like. And tnpidly developing

L4

i.nduuriu lik. electtonics have spocinl characteristics which make industry-

: cducatinn talations more strained :hnn they would be in other corporate envitonments

If achooling inxsilicon Valley is any example, the "new indue:tial revolution"
nay "unfald a bit mdre slowly and un.vmly than anyone thought.

S . . -
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