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) BORDER SCOUTING THE
NEW MANUFACTURING TECHN OLGGES

are faced w1th the very pracucal qucstxon of determlning how these trends actually
translate 1nto programs for students and local business and 1ndustry The purpose of
thls paper is to dlscuss how the new manufecturmg technologles afﬁct the development

communxty colleges have developed a capaclty to respond to chané in thls crltleal

area.

tht Are Computer-Based Manufacturmg Technologxes’

The scope of manufactunng 1ndustr1es ha;s been dramatlcally altered by the
appllcatlon of the computer (See Chart No 1) 1 Actually, mani of the speclﬁc "fnew
technologxes, " such a as Computer Numerlcal Control and Computer-?dded Desngn, were
developed in US industries in the 19505 and early 1960s but the wndespread
1mplementatlon of these techmqu&s dld not occur until the late 19763 The initiation of
international competition in Amerlcan manufactlmng forced many firms to turt to
computer devnces as a means of both lowermg their productnon costs and pl‘OdUCIDg
more rehaBle and Better quallty products in the marketplace The 1mnlementatlon of

thwe technologies and their suBsequent development have always been market-drtven

Computer-controlled manufacturlng operatnons, however, are only the ﬁrst step in the

proces (See Chart No 2) The major economic "oay-off " for computer-controlled

dev1ces, of course, is not in the operatlon of one devnce, biit th~ ability to xntegrate a

For the purposes ol' tlus study we nnderstand computer-bised manufacturmg technologla to mean the
application of computer technology to the planniag, design, and manufacturing of automobiles. This

includes both the *hard® technologies such as Computer-Aided Design; Computer Numerical Control, and

Machine Vision, and the "soft®- -technologies which use computers to *manage® the process such as

Statistical Process Control, Just I Time; and Computer ﬁsnsted Procéss Planning. For an overview of
' eturing (New York: McGraw Hill;

the area, see: editors of the American Machinist,

1983).
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Chart 1
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Int.egrated Manufacturlng (CIM) rapldly superseded the sole appllcatlon of a computer-

controlled dev1ce upon one machlne Most observers belleve that the real lmpact of

coordlnated f ashlon.

Whlle the new computer—hased technologles are composed of specxﬁc on-the-plant-floor
machlnery, such as CNC Robotics, Automatic Guided Vehicles, and Programmable
Controllers, there are other computer-based appllcatlons in the areas of schedullng,
anspectlon; 1nventory control and englneernng that are Very sngnlﬁcant to the operatxon

of a modern 1ndustr1al firm. Tliese "softer" technolognes-such as Statlstxcal Process

are belng rapldly deployed by ﬁrms to and in the goal of greater coordlnatton of the

processes at the firm level

Flnally, and perhaps most unportant for the purpose of thxs analysns, is that the
dtfferent forms The flexxblllty of the systems underscore a ponnt Wthh was often
mmed in earher periods of teclinology 1mplementatlon that the design of the work
process 1s not a "techmcal" issue, but one in wh:ch the 1mplement4tlon of technology is
to deploy a C‘NC machme in 2 firm There are a vanety of factors that must be
consndered to name a few: the strategy of the firm in the productnon process, the
current sklll levels of the operators and the new products that might be made By the
machlnery Ultlmately, the choice will be based on optimizing what the firm has

determined will be its overall strategnc plan

2II:: should he clear that this is a very dlfl'rcnlt procedure to ucompllsh—a.nd there are very r ew actual

CIM facilities other than _prototype or . demonstrations. Rather; many companies  have partial

developments of CIM through the use of Flexible Ma.nufacturmg Systems. For a discussion of -the
differences between how Japanese and American firms _use_their FMS systems, see:  Ramchandran
Jaikumar, Post Industrial Manufacturing; Harvard Business Review, November-December 1988, pp.

69-76.
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technology relate to changes in occupatnonal Sklll requlrements"’ In general tﬁere have
been some m:slead:ng views which need to be dnspelled One is the behef that these
terhnologles will create endless new possnblllties for "hlgh tech work " There is little

empirlcal data to suggest that new computer-based technolog:es w:ll create more

opportumtles in the manufacturxng 1ndustry Inaeed a careful examlnatlon of one

specll" ic computer—based device (1 e., robotlc apphcatlons) suggests that while there are

jObS galned in mamtenance, programmlng, and the appllcatlons area, robots have
replaced operators There are about 2.5 workers l‘or every application in standard batch

and assembly productnon' As a result there is llttle Eloubt that manufacturnng

decllne) wnll decline i |n absolute numbers as more computer—based technologles are

deployed For example, automobile assembly plants used to require 2! 000 workers for

two-shnl‘t operatnons They now requlre only 28 workers to manufacture the same

1nd1rectly involved in the productlon hne, and most are in the l‘inal operatnons and

testmg sections.

The percentage of productnon workers in the 1ndustry has gradually shrunk over the
past 50 years, but there has been a long-term trend in ralsmg the Sklll level of
employees Usnng examples from the auto lndustry, there has been an 1ncreas:ng

percentage of skllled workers versus unskilled workers in overall 1ndustry-w:de

employment Durlng the 19405 there were elght productxon workers for every skilled

worker at General Motors In 1978 there were five unskllled Workers for every sknlled

worker. Flve years later in 1983 the ratio was four to one: .3 In some engnne plants the
percentage of skilled workers has reached 30% ol‘ the plant workforce, when only a

decade ago it was 19% These long-term trends are expected to contlnue wnth the

1ncre-1ng deployment of computer-based machmery One of the few detailed

i Jobs Unxted Auto Workers Research Department, May, 1986 1:9: 3

sPeter Unterweger, Technology anc




exammatlons of changmg SklllS in the automobxle 1ndustry was undertaken by the

Canadlan government It prcdlcts a drop in unskllled workers in Canadian plants By

The deployment ol‘ computer~hased technologles mtensrfies the lon’gitérm trend ol;
nsmg Sklll levels wnthm all manufaeturmg occupatlonal éittegoriés The Manufacturxng
Studies Board conducted a study of 16 major plants that have extenswely 1ntroduced
computer-based manufacturlng technologles The study mdlcated a sngmficant increase
in SklllS necessary to conduct most hourly eng:neenng and management work. All plants
visited by commlttee memBers had mcreased thenr training programs for all

occupatlonal categories sngmﬁcantly since they adopted computer-Based equipment. 5

Although there 1s an increase in the necess:ty of speclfic techmcal SklllS, there 1s also
an increase in the types of skllls nccessary to implement the new computer-based

technologles that were dlfl‘érent from pa.st machlnery

overall sk;lls to rntegrate data, troubleshoot proBlems, and understand the relat.orshlps

among 1ncreasmgly mtegrated equlpment, in brief; it is necessary to understand tﬁe
overall process of productxon and their role wntﬁln 1t Thc new tralmng requlrements

englneermg theorlw But also mcluded in the requlrement.s is the workers ablllty to

think about the entire manufacturlng process.

New teclinologles have also brought lnto the workforce a concern regardlng

nnterpersonal and "team" skills. This concern has transformed tranmng programs into

more genera;l courses in productlon strategles and troubleshooting; and has raised

_ “Canadian Occupational Projection System, Report of the Au
chreé (Eiiiiiloitiiéiit and Iﬁﬁig?iiiai Eiiixdx; 1986)'




manufacturlng Moreover, in the process of lmplementlng these new technolognes, there
is an immediate demand for mcreased skxlls both in the techmcal and cr:tlcal thlnknng

Skl"S Indeed SUccessful lmple m ’tatlon of new teehnologles is often based upon the

Coﬁfnumty éolleée iiéiponsi

The commumty college response to new technology has undergone a substantnal
transntlon since these "trends" were xsolated in the early 1980s: The first reactlon was
for colleges to Begln "tralnlng for these new technologles Normally, this meant the

development of conventional one- or two-year progra;ms, the orderlng of "state of the

art" equlpment and the assngnment of l'aculty to the new program area. This was the

initiation of high tech programs of less than a decade ago

Desplte the warnlngs by a few analysts that the hlgh tech jObS were not very

restrlcted *o the new technologles An example can Be found ln the area of robotlcs

the Unnted States made 1t posslble for some analysts to see robotlc techmc:ans as a

major "new occupatlon " Needs a:sessment studies were done-usually ettmg national

trends from a varlety of "futur:sts"—-and Were merged with a few quotatlons from the

business press This produced a plethora ol‘ robotnc techmcrans programs It was

estlmated that in one year Michngan commumty colleges would be turmng out enough

robotic technicians to serve local lndustry f‘or the next decade® These traxmng

programs whlch were rapidly filled to capaclty durnng the industrial recession of 1982,

8See ﬁh fdlan Hunt Ilid Tunothy Hunt Human Ruources Imphcatxons of Robotlm leamnoo
Miclngxn 1984,

:fgc
ot
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quickly emptied as the word went out into the student bodies that there were no longer

any jobs in this area.

There were at least three errors made by commumty colleges in thelr need to de51gn

robot programs Flrs* the colleges tended to look at natzonal forecasts usually not

Thus, whlle lndustrlal robots had proven to be very usel'ul in some speclf' c assembly
and materlal handlnng gobs, they were expenswe and very 1napprop.late for many other

types of factory work7 In addltxon, there is a natural bias on the part of

manufacturers to overestnmate thelr employment needs in new occupatlons o as to
insure a healthy oversupply of labor l'rom whlch they can draw their workers:. A
communlty college has an interest in thls regard which may be different than that of

1ndustry, thus, an 1ndependent analysls must be undertaken

The second error of the communlty colleges was to develop a program to 1mplement
the robot instead of understandlng the process (1e, the robot is a comblnatlon of

hydraullc and mechanlcal systems whlch are often controlled by a computer-ba.sed

programmable controller) The robot 5 not often 1solated from other equipment, but is

1ntegratecl through a programmable controller: Thus, a robotnc technncnan is a good
electrical, mechanical, or deslgn generallst Wlth speclflc speclaltles in either the area of
robotlc controls, mecnamcal repair, or desxgn In other worua, the focus on the "robot"
falled to examine tlie lnterrelatlonshlp of the ent1re manufacturlng process which is a

new area of occupations for community college students.

There is an mtereamig du‘l‘erence between the, techmeal unplementatmn of the robots in the Umted
States and in Japan. The Japanese tend to_deploy + -very simple robotic applications, while originally the
U.S. robotic industry was an outgrowth of scientific concerns to clone human actions. Thus; in the U.S:
the goal was_to design a robot that could do what humans do while in Japan the robot was designed to

undertake tasks the human could perform.

12



Amerxcan 1ndustrlal sector was in the manufactunng facllltles present work j’orce
Thus, the two-year programs locked students inside a curriculum tﬁa;t was snmply too
far removed from the Wreal world", and at the same tlme, firms Were ln urgent nieed of
havmg thelr present workers understand how to program and repalr the robots already

being deployed on the shop floor.

tndeed thlS last error is srgml‘icant in revealmg ”new challenges” the computer-based

technologles oft‘er to communlty colleges Desplte their remarkable abi llty to make

slow deployment of computer-based technologles among Amerxca;n manufacturlng l‘irms

This is especla;lly true among small- and mednum-snze firms whlch form the bulk of the

Avner,can manufacturxng establtshments;

The In'lustrlal Technology Inst:tute recently completed an extensnve survey of 1386

manufacturmg companles in the Great Lakes Reglon of the Umted States There were

NC/CNC 17%, 31%, and 61% For most technologxes, the 1mplementatlon rate for

larger establishments is several times that of smaller plants.®

There are many reasons for these low adoptlon rates, but one often c1ted as a barrler

ma;lntaln the equlpment 9 Thus, the issue of tralnlng for new technologles for many of

these firms beeomes part o] the process o]' zmplementatwn For the community

Industnal Technology Instltute, The Survey of Manul’acturmg Technology ﬁdogtlon, Genter for Socml

and Economic Issues;, 1987.

9 ames Jacobs, “The Training Needs of Michigan Automobile Suppliers,* July 1988.

13
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TAB 1

IMPLEMENTATION STATISTICS

Database: 1386 establishments

Firm Definitions: Small (39%) iéféé:émbibiéégr

Medium (37%) 50-249 employees
Large (24%) 250+ employees

10 30
10 32
10 26
21 49
61

T 27 50
Production Planning 78 86
L 16 40
28
38 60
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college, thls means the mstltutlon could not snmply react to the firms request for
training, but must develop ties wnth the firm in order to help with the process of
1mplementatlon In short, the new technologies became another concrete means by
which the communlty colleges could become dlrectly mvolved in the economic

development act1v1t1es of their communltles—-partlcularly in relation to small- and

medium-size firms.

In a very real sense, the entrance of firms into the ares of tramxng for manufacturlng
technologles provxded a "back door" to issues of economic development For example,
if an auto supplier firm was aBle to secure training from = local commumty college in
Statlstlcal Process Control (SPC) and, as the result of that, win a snzable new contract
communxty benef' ted. The cust;omxzed trarnxng now undertaken at many eommuntty
colleges implicitly recognizes the legitimate "interest® of the ﬁrm as part of the

communlty that needs to be .,erved Perhaps the greatest long-term effect of the unpact

development of thelr areas throngli the initiation of customized training programs.

chhléan Experience 7

The state of Michngan 1s a ma,]or manufacturlng area. As the home of the automoblle
manufacturmg technologneFetate policy makers are eoneerned wnth the development
and lmplementa;tlon of these technolognes* Part of Michigan s economic development
equlpment ﬁrms to develop an "automatnon alley" in the state. If Mxehlgan mdustry
were to remain competntlve firms would need to "get smart" through the rapid

deployment of compiter-based manufaeturmg technology: 10

10l“or the development of tlns perspectn'e, see: 'TasR Force for a Long-Tcrm Stratzgy;" The. Bnthlfo
ﬂpeﬂtx, Michigan Department of Commerce; November 1984.

15
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One aSpect ol‘ the state strategy called for the creation of an appl:ed research center 1n

advanced manufactur:ng technology: In 1982 the state of Mlchlgan, along with the

Kellogg and Dow Foundatlons, funded the Industr:al Technology Instltute Whose
technologles The Instltute is a not-for-prol‘it research development and deployment
orgamzatlon, composed of over 120 inc -v1duals, prlmarlly from engineering Backgrounds
in manufacturing and computer science. About 45% of the annual budget comes from

contract research appllcatlons work wnth 1ndustrlal chents ITI is dmded into

one of the few FMS systems in the Unlted States entlrely devoted to research a
cont‘ormanc° testing center for Manufacturmg Automated Protocol (MAP) systems, and

with the estthshment of the Center for Soclal and Economlc Issies a commitment to

1ssues of lmplementatlon or depioyment are often equally sngnlﬁcant to the Narrow

technological qiiestiohs in determlnlng the successful implementation of the new

computer-based equipment.

Even in the orlglnal plans of the Instxtute there was a Bellel' thaf rnmmumty colleges
could play a role 1n the process The original documents called for community college
participation and, therefore, Al Lorenzo, Presndent of Macomb Communlty College was
placed on the Board of Directors of the Institute: However, the speclﬁc means that this
xmplementatlon proces would be carrled out was not clarified until the Institute
actually opened in 1984 Moreover, the 1n1t1atnon of the Instntute and its orngnnal

Economlc Bevelopment and the Michngan Department of Commerce-—there was lnttle

dlrect involvement from the Michlgan Department of Education.
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Independent from thls State actlon, however, chhlgan communxty colleges had begun

network was developed in 1982 to promote a relatlonshlp between the 29 colleges and
the State efforts of economic development In addxtlon, in 1084 the Governor s Office on
Job Tra;lnxng awarded a $500,000 grant to Jackson Commumty Gollege to train
instructors in the delivery of a Statlstlcal Process Control program designed to be used
by auto suppliers to qualify for Original Eqmpment Manufacturers new quahty ratlngs
What was significant about thls program is that colleges were being awarded state funds
to develop a program designed to aid one of the identified "crltlcal" industries for
retention 1n the state automoblle suppller firms. This was one of the first recognxtxons
by non-educational authorities of the key role commumty colleges can play in a
coordinated state economlc development policy. Second it was also the first recognxtnon

that the community colleges are unportant "gatekeepers" to small- and medium-size

businesses—-the foundstion firms of the manufacturing economy:

Finally, the development of the program also gave impetus for Michigan community
colleges to begin a more systematic approach to the development of ties with local

business and lfzdiiStFj; Most of the time the programs were run at the firm.

Michigan automoblle supplxer firms; liowever, were not only concerned with the
1mplementatlon of SPC. These ﬁrms were faced with real pressures--both from the
OEMS and the overseas competntxon in parts manufacturlng to not only obtaxn greater

quallty but to reduce costs. This meant they were in the ] process of consxderlng the new

1nternally State declsmn-makers became concerned thh the abxhty of tlie Mnchxgan
commumty colleges to have tlie capabnllty to provxde tralnlng for these firms during the

process of 1mplementatlon To meet these obJectlves quxckly, 1t was decided to establish
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Community College Relationship With I"I
In J’aﬁaafy 1985— an individual fac’mﬁy member from one of the eammuﬁiey éailégég

Mlcﬁlgan automoblle suppllers to determine their tramng needs. An a.dwsory Board was

established of state busmess, la.bor, and commumty college mdmduals to gutde the
study which included:

e Visits to 25 automotlve suppher ﬁrms to 1dent1fy their training needs for the
successful implementation of advanced manufacturing technology;

® a survey of over 200 Michxgan automotlve suppller firms to 1dent1fy their
present and future training needs;

e on-site interviews with vocational iechnical administrators from six
community colleges in the state; and,

° mtervnews wnth elght personnel managers concermng the career ladders open
to community college students in the area of computer-based manufacturing

technologies.

This lead to a series of reports that have been issued concerning the findings and their

implications for public policy.!!

These ﬁndxngs motwated t.he M’xchigan State Board for Publlc. Commumty, and
Jumor Golleges to fund a Commumty College Off' ice a.t the Industrial Tecfmology
Instltute The purpose of the office was to serve as a means by tappmg both the
research capaB:htles and the technologlca.l expertise of the Institute for use by Mnchngan
commumty colleges; Thxs has included:

° conductmg a student analysns of a course t;aught by Mlchlgan community
colleges concerning Statistical Process Control;

° developmg a fEasnblllty study f’or determxmng whether a community college
should undertake the development of a high tech center;

° WOrkmg as an 1mplementatlon "team" wnth a company and a commumty

UPor a summary of the funding, see: James Jacobs, Fi
1987.
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co'lege where ITI contuButes lts techmcal expertise to help the company
develop its manufacturlng specll‘icatlons and then integrating the training
conducted by the community college;

oaevelopmg a Customlzed Training Instltute that wnll t’e’ééh Mlchlgan
community college staff to better respond to the needs of business and

industry;

conductmg a study to determme the career patﬁs for vocational-technical
students in advanced manufacturing technologies;

. developmg a set of assessment mstruments and tranmng modules for
computer-based technologies te be used by community colléges;

¢ providing community colleges With a technical reference and information
service which they can make available to small- and medium-size firms in
their area.

The office is staﬁ'fed by a faculty member l'rom Macomb Community College. In the
future, it is anticipated that some form of internship will develop between other

Michigan c commumty college staff and ITL

The relationship between ITI and the Michigan commuﬁlty colleges, however, is not
simply one-way. In turn, the community colleges are considered vital to the economic
development interest of ITL. Manufacturlng in the United States in general, and
specifically Michigai, is lieav:ly concentrated in smaller umts About 80% of Mlchlgan
manufacturmg firms ha;ve less than 100 employers and they provide a sngmﬁcant
proportxon of hlgher paying jobs to most of the urban a areas ln the state. Moreover, é.s
the orngnna;l equlpment manufacturers contlnue their "hollowing out" processes and
become more assemblers of automobiles than part makers, a critical question is whether

these smaller manufacturers can capture this new business.
One strategy to insure Eﬁé long-term success of these firms is through the
1mplementatlon of computer-based technologles In this p process of techmcal assistance

to small ﬁrms, the Michlgan commumty colleges are considered the gatekeepers to

these businesses. Indeed; an innovative state program; the Technology Deployment

19
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Servxce, whlch was developed in close consultatlon thh ITI is based on the use of the

community colleges as "lndustrxal" extension centers similar in functlon to the 19th

century ngrlcultural extensnon pollcles ol‘ many mndwestern states. Their strateglc

location, plus the flexxbnllty and the w:lhngness to serve the mterest of the local

commuﬁlty, make them a needed complement to the mission of the Industrlal

commumty college system for the successful deployment of new manufacturlng

technologies.

What Has Been Learned

In the past two years of jonnt ITI—commumty college actxvntxes, a numBer of lessons
, have been learned that m may be appllcaBle to other community colleges. 12

1. A good program in computer-based manufacturlng technologles starts by
adapting to the specific needs of its major clients. In large part because the
1mplementatlon of thxs equlpment 1s éo drlven by the marketplace, the

equ J)ment serves as an automated draftlng system whlch means programs in
CAD should strive to support advanced CAD techniques in finite element

analy515, solid modelmg, and kinematics.

machlmng theory a ractlce The demgn of the curriculum is a different
sequence because the ds of the operators are different.

This attention to the p.  -ns in the local mdustry is not found among many
community college vocaticial programs who often take a few remarks from

lemy ol‘ the l’ollowmg suggestmn: are confirmed By a receut empmcxl study ol‘ 'lngh t;echnolo;y
programs conducted by the National Center For Raurch ln Vocitionil Educmon See WI“lam
L. Ashley; Ernest L: Fields, and Judith M. Boylson, ¢ ;
March 1987,
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an advnsnng board member as sufficlent grounds to determlne the growth of
the program:. Indeed, too many community college staff prepare expensive

equipment purchase llsts often without examining the local industrial trends
for the use of this equipment.

the dlfferent needs of the cllents (1 e., the students who are enrolled in the
programs) In technical programs, three types of students are normally
found: young students entering -the job market for the first time, workers
coming back to school for additional -training, and older workers displaced
from their prevnous employment (or in transition Back to the workplace)
Each requires a different community response to training for the new

technologles

For the young people enterxng the workmgl‘orce, the programs should

understandmg of desngn, mechanlcal or electrieal technology Tliese will
provide employers with young workers who are grounded in basxc techmcal
skills. These programs should be constructed with the assumption that these
students will be given more specific training by firms on partlcular
equlpment or processes found at firms that will hire them. There is strong
support among manufactirers l’or entry level workers to possess good
technical basic skills which serve as a foundatlon for Iﬁrtlier ‘training. If
possible, a cooperative education program should be developed to expose

students to the workplace and the direct experience with computer-Based
equipment;

For workers on the jOB they mlght receive speclahzed customlzed tralmng in
partlcular _processes, or particular new equ:pment This training is often best
done at the plant of the firm, and often in conjunction with the vendor
trammg, In general these students need programs which are partlcularly
geared to the mdmdualneeds of their employers. In addition, they may
need assessment and specific programs that will permit them to advance in
their careers. In the preparation of these ‘programs, community colleges

should not overlook the possibility of designed programs for executives and
engineers from these firms.

technical expenence, there needs to Be trmmngL in basnc Skllls of readnng,

wrltmg, etc.; as well as technlcal slt:lls often in very specific areas in order to
reassume employablllty These programs should be short and based around

an unaﬁ!ﬁﬂﬂ"@gfj best as possible on the individual "career" paths open

in the local industry for individuals entering that field. Given the special
backgrounds of these mdmduals, training needs to be accompanied by a
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substantlal commltment to placement and JOB search sknlls whnch again are
often not found in vocational technical departments at community colleges.

Successful tralnxng in computer-based technologxes calls for communlty
colleges to segment their market. This means more attention to the design

of training, the contlnual assessment and adjustment of programs, the neéd

sophlstlcatlon at ldentlfying new Skl“ requlrements It also means less
attention to getting "state of the art" equipment (whnch remains in that
state for usually less than six months') and brand new centers: In a sense,
the community colleges need to absorb the lesson that industfy has learned
about the new manufacturing technologies: it is the means by which himans
interact with the new technology that provides the cutting edge, mot the
technology itself.

3. Computer-based manufacturing technologies need a greater skilled workforce
which often forces community colleges to respond simultaneously in three
separate skill areas.

manufacturmg are faced with unprecedented demands to read, write, and
think intelligently on their jobs: Indeed, many companies now assume that
the occupational half-life {the length of time when half of the knowledge and
skllls needed by workers to perform thelr _]oBs are oBsolete) ha;s decllned

w:th the issue of retrannnng whnch means the ablllty to "Icnow how to learn "
Too often, community college vocatnonal programs were based on learmng

Learmng to "know how to learn" is especlally important for the new student
population where education must mean the ability to explore the theoretical
issues involved with the technology. This will provide a better basis for

further specialized training.

A second concern centers around the need lT)r mtegratlve skills or multi-

skilling. This is somewhat a controversnal iissue. for while it is clear that
workers need to have _more than one sktll there is less empmcal proof that

"snmplnﬁed" Job classxflcatlons really rncrease sknll levels 13 The computer-

collective work mtuat:ons that reqmre a Ehfferent approach to the tralnmg of
an mdmdual worker |n a sk:ll The ablltty to work wnth others to Be ahle

13f‘or a discussion of the dcbatc, see: * Prograslvc Work Pacts bpht UAW,* Automotwe News Aprnl
8, 1987, p.1
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1mportant new areas of concern that need to be reflected in the training

programs. 4

more of an lntellectual character than those of precealng non-cornputerlzed
technologies 15 Thls means the neea to shlft the perceptlon of factory jObS

commumty college students. Gn the contrary, the mental sknlls necessary for
work in a computer—based manufacturlng environment are very demanding.
It is necessary for community colleges to begin recruitment of a new group
of students into their vocatiopal programs.

4 Tlié né%’v’ tééﬁﬁélééié& a.éa cﬁalienge the present. community ~oliege§ abiiity
past, the community college served prxmarnly as a tranmng ground for hourly
operators and skill trades workers in manufacturmg, the new computer-
Based technologxes requlre tralnlng _among all occupatzo-nal groupa For

famlllar with thelr specific capabilities of the new eqtnpment New curricula
must be inserted which include management awareness sessions; technology
brxeﬁng, and the initiation of courses in the cost-justification of the new
etjtiipmént For f' rst-lme supennsors there 1s a neea to learn about how to

programming and language-skllls often found in the business departments
need to be. comblned Wlthln the vocatlonal technlcal areas to prov:de a

These changes also insert a numBer of other dlscnpllnes and approaches
directly within the vocational technical area: They provide a stimulating
comblnatnon of hberal arts and occupatlonal skills, and wnll challenge tﬁe

the vocatlonal education sector and provide meaning for much of the hberal
arts curriculum.

. 14Tlm Japanese autoraaker Mazda, for example, in its assessment for new. workers at its Flat Rock
facility is demanding that they be evaluated in terms of their ability to "cooperate® with others on the
job.

: 15Tlns has been dmcussed il some detaxl by l;oiiis Tomatzky snd Rocco BePletro, 'Gomputcr-Assnsted
Manul'actunng Training In What By Whom and For Whom?*. Presented at the Work In America

Institute, February 26, 1987.
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source. Today, the bulk of equipment-specific training is done by the
vendors; - and there appears to be no long-term change wanted by firms.
Indeed; it is logical for vendors to off that service. They know their
equipment best; and they have the most up-to-date models.  Given the
general cash shortages most institutions face, it would be infeasible to openly
compete on all levels with private training vendors. The issue is how to
develop some sort of "mesh" with the vendor where perhaps the instructors
from community colleges are trained by the vendor and they take. this
training into a small- and medium-size firm. Vendors are far less able to
handle the needs of smaller manufacturing umits and there are many
opportunities for joint agreements to be undertaken. In addition,
community colleges can offer other services to complement these functions,
especially in the ares of basic skills preparation and technical assessment. - It
would appear more fruitful to work with the equipment training vendor
than to see them as competitors.

New Challenges Ahead

Obviously, these approaches present some new opportunities and challenges for the
traditional vocational-technical education concept at a community college. There are
many, but three appear to be very important:

1. The preceding suggestions for alteration of computer-based technology
programs call for a large, stable staff to develop courses, design programs,
meet with firms to customize coursework, and remain current in programs.
This calls for a new means of financing these activities, particularly in the
funds received from state sources. -Typically, the activities are funded only
if they are "regular courses® leading to a degree or completion of some
certificate. While this funding has been important, if community colleges
will be able to serve this additional market, they will need either alternative
means of state support for these ventures, and/or the ability to charge
different rates to firms for their services.

In the past, many community college programs were sold to business and
industry because they were cheaper than those that existed in the private
marketplace. However, recent data on training costs indicate that firms are

more than willing to pay for the real costs that are much higher if the
training they receiv: 18 adequate. This suggests that community colleges
should begin to recover costs through charging adequate fees for their
projects. Even on this basis, the costs of community college programs can
still be considerably lower than thosé in the private vendor communities.!8

184 typlcal equipment vendor will charge at least $1000 for a 40-hour week of training:
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where customized training is specially supported by the state because it
develops the human capital of the state to insure the retention of business in
the community.

. Another_major issue is the question of staff training, not just among the

faculty; but the administrators and the support staff. All good programs will
need to give faculty increasing amounts of half-time assignments, specific
seminars and conferences, and training.

The staff implications appear to be equally profound. There is the need to
maintain a "reserve army" of technically trained stafl ready to undertake
customized training for firms. How can a technical trained staff be freed
from the daily regular teaching activity yet remain supported by. the
institution? There is not enough flexibility to be able to meet the needs of
employers for_training. - Some schools meet this dilemma by using their
"typical” faculty to fill their normal teaching loads, while getting a number
of part-timers from industry. While this is adequate in filling classrooms
with people; this does not generate professional development, nor do the
skills of the faculty reflect back into the regular classes. In the long-run,
these dual programs may not be cost-effective and may be untenable given

union-management considerations of the colleges:

In addition to the need to retain faculty for this work, there is also the issue
of maintaining other specialized roles of training for courses, ability to
conduct management and operator training simultaneously, and the ability
to provide technical assistance to firms. These are all critical roles which, at
thie point, few if any of the traditional sources of staff development
automatically consider as important. The issue becomes: How do
community colleges take on this training? How much e¢an the skills of
business and industry itself be tapped to develop the necessary skills to build
a good program in the advanced manufacturing technologies?

: Finally, there is the issue of how to serve business and industry. The simple

rhetorical reply, "give them what they want® is unacceptable. Many firms
don’t know what they want. Indeed; they often seek out community colleges
because as educators they should have a better idea of what should be done
in the area of training. Moreover, suppose what the firms want is different
from what the college or the community the college represents wants. For
example, in the areas of customized training; an important issue re-occurs:
If thousands of dollars of state monies are used for training of workers, and
the plant closes, what residual training benefits can now be kept in the
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commumty” It seems reasonaBle for the communnty colleges to demand 1f'
pubhc funds are belng used for trammg, then a "tralnlng accord" be reached

another company If the purpose of the governmental support for tlie
training .is to. develop the state human resource base; then it appears

reasonable to insure that eacli worker be glven some transferable skill they
can take to another Job Companies will, of course, resist these efforts, but
it will ultimately benefit them by keep:ng costs_low. It is-not accidental that

among all industrial countries, the United States is last in per capita
spending for industrial training. One reason for. thns is the unfortunate lack

of any sort of national pollcy In_ the absence of this policy, the
community colleges must seek to develop it on a reg:onal or state-wide basis:
Conclusion -
The lack of a national training strategy may soon come to an end. The growing
concern over the loss of the American manufacturlng ba.se has initiated a call for an
interest in lncreased trannxng as one potential remedy. In the most market—orlented

areas of the Federal government’ there appears to be stnrrnng the notlon that

Amerxca Worklng clearly belongs in commumty college discourse. But 1t needs to be
equally clear that n new 3obs must be created and new governmental pollcles must be
made that create these jobs: There is no free market that w1ll automatxcally create
manufacturlng Work in Amerlca There must be some national pollcy of JoB creatnon;
and our interest w:th the tralnlng in manul‘acturmg technologxes should contribute to
these efforts In that sense it is proper that community colleges continue to be
concerned w:th the lack of a supply of jobs, as well as the present demands of

manufacturers for trained 1nd1v1duals

For a discussion of industrial traxnmg pollcxa in other countries, see: Ofﬁce of Technology

ﬁéﬁﬁéﬁt Technology and Structursl Unemployment: Resmploying Displaced Adults, Washington,
1986, ch. 5.
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The i3sue of whether pubhc education can meet the training challenges of the new
manu]'acturmg technologzes 18 3tzll open. Whlle for many public educators, it 1s
a.xlomatnc that the commumty colleges serve as the source of 1ndustr1al tranmng, there is
no consensus in lndustrlal circles for that view. Most of the large mdustrlal ﬁrms run
gnant prwate tratmng programs. UAW-GM claxms to be the largest private tranmng
program in the World Prwate vendors mcreasmgly are involved in the traxmng areas—

all ofr rlng services and courses wﬁxcﬁ cannot be matched bv the commumty college

the restructurmg that is suggested in thxs paper can be adopted commumty colleges

and American 1ndustry will benefit.
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