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Table 8-1-Joint Union-Management Training Corporations

Amount potentially

Name 1989 budget Number of available per
(year created) (in millions) workers covered worker in 1989
U/W-Ford National Education, Development and

Training Corporation (1982) .. ..., $63" 105,000 $600
UAW-GM Human Resource Center (1982) . .............. $200b 360,000 $556
PATHWAYS' (1984) ... o $5 40,000 $125
UAW-Chrysler National Training Center (1985) . .......... $45 79,000 $570
Alliance for Employee Development, Inc.’(1986) ......... $11.3 125,000 $90

Total . $324.3 709,000 $457.40

NOTE: Contract negotiations during 1989 led to creation of three new joint union-management training programs: 1) The United Steel Workers of America’'s
Career Development Institute, with Bethlehem,Armeo, Inland, and LTV Steel companies, has an annual budget of $10 million to serve about 50,000
steelworkers, or $200 per worker per year; 2) The CWA-BellSouth Corp.’s Employment Security PARTNERSHIP program is funded at $130 per worker
peryear, starting in January, 1990;3) The Aeorospace Machinists Industrial Lodge 751 -Boeing Company's Quality Through Training program is funded
at about $12 million per year for 42,000 workers, or about $286 per worker per year.

agxcludes local funds, which go directly to joint local Committees.

byery decentralized. Total includes $50 million which is allocated directly to local joint trainingcommittees.
cJoint venture of Communications Workers of America (CWA), International Brotherhood of Electrical Workers (IBEW), and U.S. WEST Communications.

dJoint venture of CWA, IBEW, and AT&T.
SOURCE: Office of Technology Assessment, 1990.

dealing with basic skills, health and safety, produc-
tivity, quality, and other common concerns.

Joint union-management training programs have
the potential to broaden workers' access to training.
For example, due to continuing layoffs of less senior
employees, many union members are now middle-
aged or older. In 1988, when workers between aged
45 and over made up 26 percent of the total labor
force, they comprised 35 percent of workers repre-
sented by unions.*”Although company-provided
training might bypass these workers, the joint
programs use technigues such as peer counseling,
context-based basic skills courses, and onsite classes
to encourage older workers' participation.

Relationship of Joint Programs to
Company Training

Most of the new joint training corporations are
designed to supplement, not supplant, the parent
corporation’s regular, job-related training. Only at
General Motors is the joint program viewed as a
primary delivery mechanism for training of hourly
workers, including job-related, on-hours training as
well as more generic courses after hours.™ (See ch.
4)

In reality, however, all of the joint programs do
have links with the corporate training system. For
example, a Ford's Van Dyke plant, 14 UAW-
represented workers sit on the 16-member technical
training committee, which identifies on-hours train-
ing needs for the hourly workforce.™

Asat Ford, joint training committees in Chrysler
plants work closely with corporate trainers. The
committee at Detroit Axle-a plant that had been
threatened with closure-helped the company suc-
cessfully install new technology. As part of alarger
program to maintain competitiveness, Chrysler de-
cided in 1987 to add truck front-drive axle produc-
tion to the plant, which had previously produced rear
axles only. The loca joint training committee
designed an 8-week training program in operation of
newly purchased Okuma CNC machine tools, in-
cluding four weeks in class with four weeks of
hands-on experience operating the machines using
dummy parts. In total, 37 new jobs involving
computerized machining of axle parts were created.
Although obviously aimed at job-specific skills, this
training was financed with joint funds and con-
ducted on company time."*

'1” "Union Member ship Fallsto 16.8 Percent in 1988," Daily Labor Report, 0p. cit., footnote 72 (table 1), p. B-14.
113pay] Delker, ‘ “Worker Training: A Study of Nine Companies,” report submitted to OTA under contract#H3-6785, September 1988, p. 110.
114Beverly Geber, “ The Resurrection of Ford,” Training, vol. 26, No. 4, April 1989, p. 26.

115¢“Trainees Fill 37 New Jobs,” NTC Newsline, vol. 1, No. 1, 1987, p- 4.
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Box 8-B-CWA-Pacific Northwest Bell

Pacific Northwest Bell (PNB) was one of three Bell Operating Companies that were combined to form U.S.
WEST Corp. when AT&T was split up in 1984. Until 1987, when it was merged into U.S. WEST Communications,
the company operated somewhat independently. Headquartered in Seattle, PNB provided local and long-distance
telephone service in the States of Washington and Oregon. In 1987, the company employed 14,500 workers,
including about 10,000 represented by the Communications Workers of America (CWA) and the International
Brotherhood of Electrical Workers (IBEW).

According to PNB'’s Director of Employee Relations, ‘‘the company and the unions are constantly looking for
common ground and common issues that will give us an umbrella under which joint activities can take place." ‘This
approach to labor relations evolved slowly, beginning in 1980, when CWA proposed a joint union-management
Quality of Worklife (QWL) process during national contract negotiations with AT& T Based on that contract
language, which applied to the whole Bell System, the company and union agreed to jointly train labor and
management facilitators who would lead shop-floor committees in addressing issues of concern to the union,
management, or both.

In 1984, PNB and the union expanded the QWL process by appointing three organizational change consultants
(OCCs), reporting to management, CWA, and IBEW respectively. In 1985, this team merged with the company’s
Organizational Development Group and received a $50,000 grant from the Federal Mediation & Conciliation
Service (FMCS) to develop and promote innovative approaches to labor-management cooperation.

The OCC's were soon called in after management had tried and failed four times to teach Installation and
Maintenance (I&M) technicians, how much they could charge for work on equipment and wiring not owned by
PNB. The company, seeing little revenue generated by the labor hours spent, had stopped marketing the technicians
services, and layoffs appeared likely. The company’s concern was money; the union’s concern jobs. A jointly
developed training course, delivered by specially trained technicians to their peers throughout Washington and
Oregon, helped meet both needs. One year after the training was delivered, atotal of $1.4 million had been hilled
for the technicians' work, and demand for their services had increased so much that surplus workers from other job
titles were able to move into these jobs.”

As the OCC group worked with various union-management committees, other training programs were
developed. For example, a survey showed that Systems Technicians, who work on computer-telephone hookups
and other specia systems, were unhappy with the quality of their training. A joint union-management team spent
4 months in 1985 developing a basic electronics course, which was subsequently delivered on company time to
about 400 technicians and their supervisors at a Vocational Technical School outside Seattle. The total cost of the
3-week course, was about $1.2 million. Another example: onsite classes offered by community colleges at worksites
in Seattle, and Portland, beginning in 1986. Local union and management committees identified the need for courses
in basic arithmetic, writing, computer programming, and electronics and arranged the logistics.’

Although the 1986 contract between PNB and CWA provided no money specifically for training, the
commitment to Jointness has resulted in expenditures of large sums of money in addition to those described above.
For example, ajoint task force created in 1985 to deal with future surpluses of Central Office Technicians due to
digitalization of central switching offices identified a broad need for career counseling and retraining of all workers
to minimize future layoffs. To deal with this need, the joint task force helped local managers and CWA officers
develop pilot education fairsin Y akima, Washington and Eugene, Oregon in early 1987. Representatives of loca
colleges as well as internal company and union training programs setup booths at the I-day fairs. Attendance was
s0 high and response so enthusiastic that the joint task force ultimately helped local joint committees in 25 cities
create similar **Opportunity Expositions. " The total cost to PNB was about $50,000, in addition to lost wages for
those workers who attended on company time. The successful creation and delivery of a wide range of training
programs at PNB demonstrates that joint training can be one of many offshoots of a strong, cooperative,
labor-management relationship.’

1s¢p Conversation with Arnold Manseth,’* Labor Relations To&y (U.S. Department of Labor, Bureau Of Labor-Management Relations
and Cooper ative Programs), May-June 1987, val. 2, No. 3.

2Margaret Hilton and Ronnie Straw, ‘*Cooperative Training in Telecommunications: Case Studies,” Monthly LaborReview, May 1987,
p. 35.

31bid.
4Annie Hill, Chair, CWA-PNB T aining Advisory Board, personal communication Mar ch 1988.
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Box 8-C—SEIU-Cape Cod Hospital

The Service Employees International Union (SEIU) represents about 875,000 service workers, the majority
of whom work in public or private health care.1 In 1979, the union received a $300,000 grant from the U.S.
Department of Labor’'s Bureau of Apprenticeship and Training (BAT) to determine the feasibility of applying
apprenticeship to the health care industry. Later, with the assistance of two more BAT contracts, SEIU’s national
office developed a modified apprenticeship model, termed LEAD, or Lifelong Education and Development.

By 1984, the LEAD program included staff at both SEIU international headquarters in Washington, DC and
in 11 regions of the country. Although staff were laid off when Federal funds were cut off the following ye@,
several successful LEAD programs continue to operate at the local level. One such example is found at Cape Cod
Hospital.

During 1981 contract negotiations, SEIU’s national LEAD director helped Hospital Workers Local 767 win
the broad outlines of a comprehensive upgrading program for its members. Local 767 represents all nonmanagement
workers except Registered Nurses (RNs), or about 650 of the hospital’s 1,100 employees. As caled for in the
contract, a Joint Career Development Committee was created. The group met weekly for over a year to negotiate
on the qualifications required for every represented job, ranging from the lowest paid Housekeepers and Pot
Washers to the highest paid Pharmacists.

The result was a comprehensive joint training program, dubbed “Career Ladders,” which has been continued
and expanded during subsequent contract negotiations. A key element in the program is a Career Ladders booklet
describing requirements for about 100 jobs and listing 6 in-house training programs and 12 traineeships available
to meet those requirements. Normal attrition and turnover combined with continuous introduction of new
technology creates a continuing demand for skilled workers at Cape Cod and other hospitals.

Under the Career Ladders program, workers know exactly what they must do in order to be promoted.‘For
example, an entry-level housekeeper knows that, to become a Unit Clerk s’he must complete training in Medical
Terminology (offered at the hospital) and be able to type 35 words per minute. At least one worker has made this
transition, involving an increase of three levelsin pay grade, within 6 months.

Union and management agree that the Phiebotomy traineeship has been quite successful. The Phiebotomists,
who draw blood, are in great demand, especialy in the summer months, when tourists swell the population of Cape
Cod and its hospital. In 1984, about 30 workers successfully completed training and were promoted to the
Phlebotomist position. In early 1989, the Joint Career Development Committee agreed to offer new traineeships
in Phlebotomy and the higher level job of Histology Technician.

In comparison with many other joint union-management training programs, the Cape Cod Hospital program
is much more explicitly aimed at equal opportunity for minorities and women. From the vantage point of the Loca
President, the key benefit to the union members is that opportunities for training and promotions are now based on
seniority, rather than being left to the discretion of management.

The hospital’s Director of Labor Relations describes the program as “an employee benefit with significant
benefit to the employer.” The hospital does not provide its own formal training; al training of nonmanagement
employees is done through Career Ladders.

The overall approach to training appears to benefit both union and management, but is difficult to transfer to
new locations without the support of the national union and Federal funds.

1Jean Ross, SEIU, personal communication, November 1988.

2The initial contract was one of several “New Initiatives’ contracts to labor unions and other organizations interested it developing
apprenticeship programs. These funds were appropriated to the Department Of Labor as discretionary funds under the Comprehensive
Employment and Training Act (CETA), and channeled through BAT. In 1977, BAT disseminated about $15 million of these funds forresearch,
development, and demonstration projectsrelated to apprenticeship. However, funds were cut back in 1978, and after 1980, ther e were almost
no “New Initiatives’ contractsand grants. SEIU was one of few organizations to receive mor e funds during the 1980s.

3pred Bodensiek, ‘Union, Hospital Are Enthused With Success of Ladder Program, cape Cod Register, June 23, 1983.
4The following 0iSCUSSION iS based on February 1989 interviews with William Pastreich, President, Hospital Workers/SEIU Local 767,
Theresa Belmont, Director of Labor Relations, Cape Cod Hospital; andeanne Savoy, SEIU Representative to Career Ladders Committee.
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During 1987 and 1988, two divisions of AT&T
(operator services and long-distance services) desig-
nated the Alliance as the “official response for
career development needs. " "*In other words, these
divisions of the company will not develop a separate
package of career counseling for employees, but will
rely on the Alliance to provide these services. It
appears, then, that joint training programs are
increasingly linked to the companies strategic
goals.

Mixed Quality of Training

Joint union-management training programs are
often quite decentralized. Typically, a corporate-
level joint committee often supported by a staff, sets
overall policies and funds development and delivery
of some training courses, while more detailed
funding and training decisions are made by joint
training committees at the local level. In addition,
many training decisions are made by the workers
themselves who use employer-paid tuition assist-
ance to take courses. A variety of public and private
training consultants, as well as in-house trainers, are
used within this decentralized structure.

One result is awide range in the quality of training
supported by joint union-management programs. As
discussed in chapter 5, one unscrupulous training
company attracted UAW members to its classes by
offering free computer components, but providing
little training. This happened early in the history of
the UAW-GM joint Human Resources Center, a
highly decentralized entity that sends about one-
fourth of its $200 million annua revenue stream
directly to joint training committees in the plants.”™”

To improve quality, the joint training programs
have tried to increase the expertise of local commit-
tees and at the same time provide career and
educational counseling to help workers in their
selection of educational providers. Today, each local
joint UAW-GM joint training committee is staffed
by full-timelocal joint training coordinators, who
are trained by the Human Resource Center in
development, design and evaluation of training.”
UAW-Ford and UAW-Chrydler have hired full-time

career counselors to assist local joint committees
with design of training and selection of training
providers as well as to counsel individual workers.
However, within the UAW programs, career and
educational counseling remains strictly voluntary,
and workers may sign up for courses without prior
counseling.

The two joint training corporations negotiated by
the Communications Workers of America (CWA)
require career counseling. Workers must meet with
acounselor and develop a career plan in order to be
eligible for prepaid tuition. Courses must be related
to the career plan in order to be eligible for
assistance. Other rules apply as well. For example,
CWA-U.S. WEST Communications will not pay for
flying lessons as a hobby but will pay for ground
school and instruction if it leads to a commercial
pilot's license.”

Tuition Assistance

Most of the joint programs offer workers tuition
assistance to take courses on their own time. Such
courses may be job-related, for personal develop-
ment, or to prepare for new careers.”” As shown in
figure 8-2, use of tuition assistance grew as the
programs have paid tuition assistance directly to
schools, removed penalties for noncompletion of
courses, and provided career and educational coun-
seling. More recently, perhaps due to tax changes
(see below) participation in some of the programs
has dropped off. Nevertheless, a large fraction of
each workforce has benefited, when cumulative
enrollments over time are considered: At UAW-
Ford, 27 percent of the workforce has taken accred-
ited courses atone time or ancther since the program
was ingtituted in 1984. At UAW-Chrydler, the
comparable figure is 36 percent, including personal
development courses. PATHWAYS enrolled 30
percent of its workforce in its first 3 years of
providing tuition assistance. These programs are
very beneficial to workers, because many enroll in
courses leading to 2- and 4-year degrees-the
formal, widely recognized credentials that are most
likely to enhance their careers and earnings. Al-

116Tp¢ Alliance: Annual Report (Somerset, NJ: The Alliance for Employee Growth& Development Inc.,1989), P. 8.
17pon Davis and Rich McMillan, Co-Directors, UAW-GM Human Resour ce Center, personal communication Apr. 27,1989.

H8phid,

11SHerb Hackenburg, « pathways Presentation: It Sells Itself,” MB Times, vol. 7, No. 15, July 29, 1987.
120The Alliance purchases most training for groups of workers, rather than relying on individual use of tuition assistance @on Treinen, The Alliance,

personal communication, Aug. 30, 1989).
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though tuition assistance programs are expensive,
they are much less costly than on-hours training,
because the employer can avoid paying workers
salarieswhilein training.

As the joint programs were gathering momentum,
tuition assistance benefits paid to workers for all
types of courses—those related to their current jobs
and those taken to prepare for new careers-were
not taxed as income. As discussed above, this
changed temporarily when Congress made tuition
benefits for non-job-related courses taxable between
December 21, 1988 and November 1989.% Al-
though Congress restored the tax-exempt status of
all tuition benefits retroactively to January 1, 1989,
participation in the joint union-management pro-
grams fell during the long period of uncertainty (see
figure 8-2). As discussed in chapter 2, making the tax
exemption permanent would remove any tax imped-
iments to worker participation in qualified tuition
assistance programs, whether sponsored unilaterally
by employers or jointly with unions.

Future Outlook

The future prospects for joint union-management
training appear bright. At General Motors and Ford,
union and management have reaffirmed their com-
mitment to the joint corporations through three
rounds of collective bargaining, Chrysler and UAW
renewed their commitment to joint training in 1988,
and the CWA and AT&T agreed to continue the
Alliance even before opening formal contract nego-
tiations in 1989. Participation in voluntary training
programs offered by the five corporations has
dramatically increased since their inception, and
each corporation has had to add staff to accommo-
date this growing demand. Cumulative enrollments
in all types of training programs offered by each
corporation range from 16 to over 50 percent of the
eligible workforce.

There are three factors which could threaten joint
union-management  training:

1. lack of evaluation to demonstrate the quality of
training provided;
2. deterioration of the current cooperation be-
tween the unions and managements; and
3. further decline in the unionization of U.S.
workers.

Photo credit: The Alliance for Employee Growth
and Development, Inc.

Joint union-management training has spread from the auto
industry to telecommunications. Here, a union-
represented AT&T employee receives one-on-one
coaching from her instructor.

First, most joint union-management training pro-
grams are not evaluated. This is not surprising: As
discussed above, very few company training pro-
grams receive rigorous evaluation because of the
time and expense required. Evaluation of joint
programs is particularly difficult because they are
designed to achieve a variety of goals. Nevertheless,
it is possible to assess the quality of individual
courses and programs. The CWA-U.S. WEST Com-
munications program has conducted several studies
of specific programs and services, and all three of the
UAW joint programs have begun to evaluate their
major programs. The results of these studies could
be useful to the broader training community as well
as to the joint programs themselves.

The second threat-a decline in union-manage-
ment cooperation, which forms the basis of the joint
training corporations-is real, but is unlikely to
affect joint training in the near future. Although a
vocal minority within the UAW has raised aware-
ness of some of the flaws of ‘‘jointness, ' the
top-level leadership remains firmly Committed to
cooperation when it is in both the unions' and
management’ s interests. Training is seen as such as
area. The CWA has strongly supported joint training
even while reducing its commitment to joint ‘ Qual-

121pyblic Law 100-647, approved Nov. 10, 1988, retroactively extended Section 127 from Jan. 1, 1988 (it had expired onDec. 31,1987) through Dec.

31, 1988. This law also disqualified formerly eligible graduate level cour ses.
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ity of Worklife" programs aimed at other areas of
labor-management cooperation.

However, as the unionized percentage of the
workforce shrinks, the possibilities for joint union-
management efforts, not only in the area of training
but also in other productivity and quality issues, are
diminished. Since 1960, the percentage of private
sector workers covered by union contracts has
plummeted, while the percentage of government
employees represented by labor unions has in-
creased. In 1989, union members made up 37
percent of employment in government, compared
with only 12 percent in the private sector.”” The
decline in private sector unionization in the United
States is in sharp contrast to the situation in Canada,
where labor law makes union organization much
simpler and allows less scope for management
opposition.

RETAINING THE SKILLS OF
OLDER WORKERS

The U.S. population is aging. The proportion of
the population age 45 and older will increase
steadily from 1991 to about 2010 when the last of the
baby boomers enters this age group. At the same
time, a decrease in the youngest age group from
which workers are drawn, those 16 to 24, is
projected. **One way that companies can compen-
sate for projected workforce shortages is to retain
older workers in greater numbers and/or for more
years. However, an increasing proportion of older
workers in the labor force means that it will be
important to know how advancing age affects the
various skills that contribute to job performance, and
if there are negative effects, how to reduce or
compensate for them. If age-based physiological
changes do not have a significant effect on perform-
ance, there is dtill the question of whether older
workers receive adeguate training to match their
skills with changing technology. This chapter de-
fines older workers as those 45 years old and older
(see footnote 12). Hence the discussion covers not

only those at the young end of the older worker
group, but also those who are now typically retired
(65 yearn old and older), because there may be more
job opportunities for such people in the years ahead.

Laboratory studies show gradual declines in
sensation and perception, motor control, learning,
and memory with age, but how these changes affect
job performance has not been well-researched.”™
Laboratory tasks may be poor surrogates for
workplace tasks. In addition, people become more
heterogeneous with age. Accordingly, chronological
age is a poor predictor of significant reductions in
the productivity or trainability of any particular
worker. Better information on the relationship be-
tween laboratory test results and job performance
would facilitate development of more accurate
predictors of productivity and trainability than
chronological age.”

Despite age-related physiological changes, age-
related declines in performing traditional tasks in
most occupations seem to be gradual and slight, and
it appears that the ability to produce and learn is
unaffected in healthy workers beyond the age of
65.” The explanation for the apparent lack of
performance declines may be that judgment and
experience of older workers compensate for some
age-related physiological declines or because people
with significant age-related deficits remove them-
selves from the workforce, or both.

Sometimes the decision to leave the workforceis
not due to diminished capacity to accomplish job
tasks per se, but due to other deficits that indirectly
affect performance and/or enjoyment of work. The
hard-of-hearing person is often mistakenly per-
ceived to be inattentive, slow-thinking, or aloof,
when instead the person has simply not heard a
guestion or instruction or has heard it incorrectly.
Such misconceptions may cause workers with age-
related deficits or disabilities to leave the workforce
prematurely.™

122¢“Union Membership Down t0 16.4 Percent of Workers,” Daily Labor Review, op. cit., footnote 72, p. B-8.
123The data for those aged 16 to 24 is from Howard N. Fullerton, “New L abor Force Projections Spanning 1988 to 2000,” Monthly Labor Review,

vol. 112, No. 11, November 1989, p. 8.

124F R, Rothstein, with D.J. Ratte, op. cit., footnote 11, pp. 1-30. Much of the discussion in this section is drawn from this report.

125Tbid.

126D, Baugher, “ | sthe Older Worker Inherently Incompetent?” Aging and Work, fall 1978, p. 248.
127 R. Rothstein, ‘‘Reducing the Impact of Age-Related Hearing Loss,”” unpublished concept paper for the National Council on the Aging, November

1982, p. 2.
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Even without adequate data on age-related physi-
ological changes and job performance, common
sense leads to several conclusions. First, most jobs
do not demand performance at maximum physical
capacity; jobs requiring physical strength and a rapid
work pace would be most affected by advancing age.
Conversely, work that depends on experience or on
building a clientele puts the older worker at an
advantage.™ Second, declines in heavy manufac-
turing and increases in service jobs will likely reduce
the impact of age on job performance. Finaly, the
great variability among workers in the same age
range means that policy with respect to the older
worker should be flexible and individualized rather
than uniform.”

Practices That Compensate for Age-Related
Changes

Efforts to compensate for age-related deficits
focus either on the worker or on the job. When the
focus is on the worker, one approach is to try to
reduce the deficit. Company-based health promotion
programs have the potential to improve the health
and thereby the overall job performance of middlie-
aged and older workers.™ Another approach is
training. While research is limited, some evidence
suggests that training can overcome some age-
related deficits. Hearing loss, which accounts for the
largest number of all sensory loss disorders with
age,™is an example. A promising training approach
tested in a nursing home and yet to be tried in an
employment setting involves training both older
persons and those with whgm they interact in new
communication techniques, 1 hetraining isnot Sign
language but teaching heightened sensitivity to the
possibility of misunderstanding or partial under-

standing. Such techniques are likely to be applicable
to the workplace.

When the focus is on the job, the number of hours
worked can be reduced and/or the characteristics of
the job can be modified to facilitate retention of
older workers. Part-time work can meet business
needs for peak-time coverage and for workforce
flexibility. On the other hand, employers may use
part-time work as a way to avoid offering benefits.
Nonetheless, part-time work is an attractive option
for some older people.”™

Part-time work arrangements include job-sharing,
phased retirement, and, increasingly, reemployment
of retirees on a part-time or contingent basis
(postretirement employment). Travelers Insurance
Co. uses 16 retirees as job sharersin four positions
staffing a consumer hot-line.”**As an example of
phased retirement, Polaroid offers workers a ‘try-
out retirement’ option, in which they can reduce or
even terminate their work schedules with the option
of returning to full-time responsibilities if they
change their minds.” Postretirement employment
comes in avariety of forms. Depending on pension
provisions, retirees can return to their previous
employer as part-time employees, as contract work-
ers, through an outside temporary agency, or as part
of ajob bank or internal temporary work pool.™”

Job modifications include job transfer, job rede-
sign, and job accommodation. Stouffer Foods Corp.
allows older workers to transfer from the faster-
paced retail assembly lines to the slower-paced
ingtitutional lines if their work slows down or
compromises safety.” In job redesign, the work is
changed to reduce lifting, climbing, or prolonged
standing. Job redesign is often informal and individ-

128p K. Robinson, “ Age, Health, and Job Performance,” j g, Bimen, P.K. Robinson, and J. E. Livingston (eds.), Age, Health, and Employment

(Englewood Cliffs, NJ: Prentice Hall, 1986), pp. 70-71.
129Rothstein, with Ratte, op. cit., footnote 11, p. 33.
130Robinson, op- Cit., footnote 128,p.71-72.

131Some hearing loss to pure tones can be measured in Rearly everyone after the middle 30s. Impairments jn speech comprehension under adverse
conditions begin as early asthe 40s. Rothstein, with Ratte, op. cit., footnote 11, pp. 8-9.

132Developed by the Regional Council on Aging (RCOA) in Rochester, New York, *“Eliminating the Sound Barrier,* improved communication
between hard-of-hearing older people and professionals who worked with them.

133 American Association Of Retired Per sons, Workers 45+ : Today and Tomorrow (Washington, DC: 1986) P. 19.

134F R, Rothstein, ‘Older Worker Employment Opportunitiesin the private SectOr,” R, Morns, and S.A. Bass (eds.), Retirement Reconsidered:
Economic and Social Roles for Older People (New York, NY: Springer Publishing Co., 1988), p. 154.

1351 S, Root and L H. Zarruch,”” Personnel Practices f0.an Aging Workforce: Private-Sector Examples,’” paper prepared for the U.S. Senate Special

Committee on Aging, February 1985, pp. 40-42.

1364 Axel, Job Banks for Retirees (New York, NY: The Conference Board, 1989, pp- 6-7.

137Root and Zarrugh, Op. Cit., footnote 135, p. 47.
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ualized and can involve mechanization to reduce
physical effort, changing job content through task
redistribution, or minimizing distractions.” **

A recent survey of human resource professionals
suggests that companies are not enthusiastic about
job transfer and job redesign, and these adjustments
are used infrequently. Older workers who cannot
keep up with new technology and procedures often
stay in their current jobs, at the same pay, but many
of their duties are reassigned to more capable staff
members, resulting in attitude and morale prob-
lems.*

Job accommodations are sometimes made to
retain a long-term employee whose capacities are
diminished after a heart attack, stroke, or other
disabling incident. A simple example of job accom-
modation is found in McDonad's Corp.: older
workers who assemble salads sit on stools rather
than standing up. The Job Accommodations Net-
work, a hotline for employers to exchange informat-
ion about the modifications they have made to
retain employees with various impairments, esti-
mates that most employee accommodations cost less
than $1,000."

Training To Update Skills

For most older workers, the need is not methods
to compensate for age-related physiological declines
but training to upgrade skills that have become
outdated by new technology. Federal support for
older worker training programs has been limited and
corporate training departments and private for-profit
training vendors have shown little interest in devel-
8E)isng2 training packages tailored to older work-

Demographic changes make continuing educa-
tion programs an increasing source of retraining. In
the last two decades, as the baby boom has moved
out of the traditional college and postgraduate years,
universities have begun seeking older students. Still,
targeted marketing and tailored teaching methods
will be necessary to attract more older students and
to mitigate fears they may have of competing in the
classroom after many years away from formal
teaching.

The main question with university-based retrain-
ing is who pays. While recent legislation (the Higher
Education Act of 1986) has opened up financial aid
opportunities for part-time students,full-time re-
training is out of reach financially for most employ-
ees.””

Vocational schools have long been instrumental
in training and retraining people for work. Older
workers have not been a major component of their
student populations. However, former American
Vocational Association president Gene Lehrmann
predicts that the role of vocational education in
retraining older people for second careers in high
demand occupations will grow."

Apprenticeship is another source of training.
Formerly limited to people under 45, apprentice-
ships are now available regardless of age, and older
people are beginning to take advantage of the
opportunity. Many older apprentices come into the
program as dislocated workers. There are no differ-
ences in the training or work processes for older
apprentices. However, a new practice that helps
some of the older dislocated workers is that as
incoming apprentices they get credit for prior
experience, which allows them to comein at higher
levels. In February 1990,4 percent of apprenticesin

138Robinson, op. Cit., footnote 128, PP. 72-73.

139K D, Miller, Retraining the AmericanWorkforce (Reading, MA: Addison-Wesley, 1989), P-130.
140American Society of Personnel Administration/Commer ce Clearing gy se, « M anaging the Aging Workforce: The 1988 ASPA/CCH Survey,”

Human Resources Management, June 28, 1988, p. 3.

141K J. Marion, Human Factors Consultant, Job AccommodationNetwork, per sonal communication, 1990.
142 American Society of Personnel Administration/Commerce Clearinghouse, op. cit., footnote 140, p. 6.

143] Camery, Senior Research Analyst, Training magazine, personal communication, January | WO.
1441 B, Shaw, **Special Problems of Older Women Workers, M.E. Borus etal. (eds.), The Older Worker (Madison, WI: Industrial Relations Research

Association, 1988), p. 66.

145G, Kearsley, “ I ntroducing New Technology Into the Workplace: Retraining I ssues and Strategies,” Investing in People: A Strategy to Address
America’s Workforce Crisis, Background Papers, vol. 1 (Washington DC: Commis sion on Workforce Quality and Labor Market Efficiency, U.S.

Department of Labor, September 1989), p. 478.

16K M. Roberts, ‘ ‘Retirement is & New Beginning, « \/ocational Education Journal, January/February 1950, p. 25.
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the Bureau of Apprenticeship Training's database
were 45 or older.”

Companies could find it to their advantage to help
finance if not to provide, training of older employees
as fewer younger workers enter the labor market. In
theory, the Age Discrimination in Employment Act
(ADEA) encourages such activities. One purpose of
ADEA is"“to help employers and workers find ways
of meeting problems arising from the impact of age
on employment. " Although virtually nothing has
been done toward accomplishing this purpose,
ADEA clearly opens a door for Federal involvement
on a “carrot” rather than a “stick” basis.

Experience With Training Older Workers

Two-thirds of the human resource managers who
participated in a 1987 survey acknowledged that
special training techniques may enhance efforts to
update skills among older employees. Self-paced
learning, experiential training, on-the-job coaching,
pragmatic or application-oriented training, and train-
ing that senior employees help design were among
the techniques cited.

However, according to the survey, effortsto train
older workers are hampered by severa factors.
Fifty-nine percent of the managers reported moder-
ate to great resistance to training among older
employees, and 52 percent reported that older
employees have trouble mastering new concepts,
ideas, and approaches. Despite high awareness that
older workers have distinct training needs, only 38
percent of the companies represented conduct an
annual assessment to identify training needs, and
only 29 percent offer training and development for
older employees.

Experience with older workers and computers
shows that older workers can be effectively trained
in new technologies and that they benefit from
training methods tailored to them. The attitudes of
management are the greatest hurdle older workers
face (see box 8-D).

Training managers on age issues can change their
perspectives and decisions vis-a-vis training older
workers. An evaluation involving 100 organizations
using a course that emphasizes the benefits of
effective use of older workers showed that, 3 months
later, the training continued to have a positive effect
on managers and their feelings about their own
aging, their commitment to involving older persons
in their human resource planning and their decisions
on performance reviews, retraining, and retention of
older workers.*

There is general agreement on some of the
characteristics of training that benefit older workers.
Because stress has a greater negative effect on older
trainees than on their younger counterparts, methods
that minimize stress are particularly important for
the older trainee. Programmed teaching minimizes
stress, and thus may be more successful with older
workers than traditional teaching methods. Even
with programmed teaching, however, there is evi-
dence that older people require more time to
complete a learning program; 67- to 84-year-olds
needed 103 minutes to complete a learning program
that 16- to 32-year olds finished in 45 minutes.™

Testing is a cause of stress, and some experts
suggest that testing of older trainees be minimized.
When testing is necessary, frequent feedback on
results can help accustom the older trainee to
testing.™

Reducing the need for memory by job aids and
embedded training (or improving memory by mne-
monics) and minimizing distractions can increase
successful learning by older workers.™

Programs for reentry women and dislocated
workers find it effective to provide motivational and
confidence-building sessions prior to skills training
to combat the self-fulfillingprophecy of those who

147\, Miller, Acting Director, Bureau of Apprenticeship Training, U.S. Department of Labor, personal communication, 1990.

148 American Society of Personnel Administrator sCommer ce Clearing House, op. cit., footnote 140, p. 6.

149Dennis, Op. Cit., footnote 19, pp. 149-151. The course was “ Age | ssues in Management,”” available from* Conference Board.

150M., Doering, S. R. Rhodes, and M. Schuster, The Aging Worker: Research and Recommendations (Beverly Hills, CA: SaGE Publications, 1983),

p. 113.
151Miller, Op. cit., footnote 139, p. 138.
152[bid., pp. 129-130.
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expect to do poorly in training and then proceed to
do so.”

Such techniques could help in skills training of the
older worker, particularly when computers are
involved. **

Malcolm Knowles has probably had the greatest
influence on development of adult learning princi-
ples. Knowles pioneered andragogy, the art and
science of helping adults learn, based on the learner
as an active participant in designing and delivering
the learning program.™

Knowles' principles as applied to older workers
can be summarized as follows. First, the physical
environment and psychological climate of the train-
ing setting need to accommodate the declines in
physiological functioning that affect older people to
varying degrees. Second, traditional classroom meth-
ods such as lectures are less effective than group
discussions and problem-solving, in part because the
latter techniques more closely emulate real-life work
processes and in part because they mitigate the
anxiety many older adults feel about returning to the
classroom after decades away from it. Third, the
extensive job and life experiences of the older
worker can enrich the training experience and must
be integrated into the learning program. And fourth,
the motivation of older workers in work-related
learning is directly related to whatever career and
life changes they are undergoing.™

Retirement and Public Policies

Improvements in retirement income packages
have been a major factor affecting retirement deci-
sions.” These improvements, which have enabled
more workers to retire earlier, have also reduced
pressure on the government and corporations to

develop programs and policies to expand older
worker training and employment opportunities.”

Congress recently began requiring employers to
recognize earnings tier age 65 for pension contribu-
tion and benefit purposes. This pension policy
removed a disincentive toward continued work past
65, but pension plans may till limit the ability of
retirees to work part-time for their former employer
because pension payments are jeopardized.

Amendments to the Age Discrimination in Em-
ployment Act first moved the mandatory retirement
age from 65 up to 70, and in 1988 the age limit was
outlawed altogether for most jobs. However, en-
forcement by the Equal Opportunity Commission is
minimal because of severe budget constraints.™

The Social Security system affects continued
employment in several ways. For instance, the
earnings test restricts the amount that Social Secu-
rity beneficiaries between 62 and 69 may earn
without jeopardizing their benefit levels. However,
low income workers do not generally earn enough to
affect their benefits. The earnings limit will be
relaxed somewhat beginning in 1990. Moreover,
few people understand that the earnings test does not
apply to those who are 70 or older; that is, that the
benefit levels of such workers are not affected by
earned income.

On the other hand, the 1983 Social Security
amendments included several incentives for contin-
ued work. The gradual rise in age eligibility for full
benefits from 65 to 67, which will begin in the year
2000, could encourage baby boomers to stay longer
in the labor force. Gradual increases in the delayed
retirement credit for employees who continue work-
ing beyond age 65 should have a similar effect.”

153F, L. Alegriaand A. Lordeman, Serving Older Individuals Under the Job Training Parmership Act: State Initiatives and practices (Washington,
DC: National Governors’ Association and National Association of State Units on Aging, June 1988), p. 13.
154American Society of Personnel Administration/Commerce Clearing House, Op. cit., footnote 140) p-14.
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the Subcommittee unemployment opportunities of the Committee on Education and Labor, U.S. House of Representatives, on “ The State of the Older
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Box 8-D-Older Workers and Computers

Rapid technological change and pervasive use of computers and computer-assisted tools are common in the
workplace today. Yet, there is little documentation about whether there is a differential effect on older workers when
computers are introduced into the workplace. Of the few age-specific studies that have looked at adult performance
In computer traning, most relate to the older worker’s ability to learn to use computers for word processing:

. A recent study examining older women’'s computer trainability and attitudes toward computers found that

women 55 to 70 years old performed as well as young (25 to 39) and middle-aged (40 to 54) women.

. A study comparing younger adults (20 to 39) with older adults (50 to 84) found that the older adults took
twice as long to learn but achieved nearly equal performance levels. The older adults requested help two to
three times as frequently. Performance in training and attitude toward computers were directly related.”

. When older adults (65 to 75) and younger adults (18 to 30) without prior computer experience participated
in two training sessions a week over several weeks, the older adults proved able to learn computer word
processing skills and to use that expertise to solve problems. Information recall about the word processing
program was similar in both groups, and both carried out computer operations equally correctly and
efficiently. However, the older adults needed more time to select and carry out procedures and more
assistance during editing tasks.’

Gist, Rosen, and Schwoerer compared older and younger people in computer familiarization and spreadsheet

training using two different training techniques. Both age groups showed learning gains, but the younger trainees
performed better than those over 45 with both training techniques.’

The above studies suggest that older workers can adjust well to computerized word processing. However, older
workers tend to take longer to learn and need more assistance while learning to use computerized word processing.

A growing body of anecdotal information indicates that older workers are more likely to accept computers if
introduced to them in ways deliberately designed to reduce their anxiety: older instructors, smaller classes, and
abundant time to practice.’

Despite evidence that older workers can become both comfortable and accomplished with computer
technology, many managers believe otherwise. A recent survey showed that only 22 percent of human resource
executives felt that older workers were comfortable with new technologies such as computers. Three-quarters of
the respondents agreed that “our younger employees represent the future of the industry and we should focus our
training and development efforts on them.” G

INational Council on the Aging, “ Research Findings: Older Persons Can Excel on Computers,” The Aging Workforce, vol. 3, No. 1,
March-April 1989, p. 5; S. J. Czaja, unpublished research on older adults and computer training for Advanced Automation Concepts, Inc.,
Buffalo, NY.

2, Zandri and N. Charness, “Training Older and Younger Adults to Use Software,” Educational Gerontology, vol. 15, 1989, pp.
623-625.

3A. A. Hartley and J. T Hartley, ‘The Older Adult as Computer User,” P K. Robinson, J. Livingston, and J. E. Birren (eds.), Aging and
Technological Advances (New York, NY: Plenum Press, 1984) p. 348.

M. Gist, B. Rosen, and C. Schwoerer, “The Influence of Training Method and Trainee Age on the Acquisition of Computer Skills,"
Personnel Psychology, vol. 41, 1988, pp. 261-262.

SER. Rothstein With DJ. Ratte, “ T raining and Older Workers: Implications for U.S. Competitivenewss,” report prepared for the Office
of Technology Assessment under contract N3-1360, Mar ch 1990, pp. 83-84.

6The Yankelovich Group, Business and Older Workers (Washington, DC: American Association of Retired Persons, 1989), p. 13.

The employment section of the Americans with —this interpretation has been called the Act's
Disabilities Act requires any private company with “‘deeping giant’.’ ™
15 or more employees to provide “reasonable
accommodation’ to employees with disabilities Specific Federal commitment to training older

unless such provision causes the business “undue workers involves only two programs-the Job
hardship.” The Act may offer legal remedies to Training Partnership Act (JTPA) and the Senior
older workers affected by age-related disabilities Community Service Employment Program, also

161p_ Fretz, Executive Director, National Senior CitizensLaw Center, speech at National Association of StateUnits ON Agi Ng Conference, Jan. 18,
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known as the Title V program of the Older Ameri-
cans Act. Title V and the older worker provisions in
JTPA are limited to assisting low income individu-
als 55 and over and neither has the resources to meet
the needs of this population.” Neither program
emphasizes training for older workers. The JTPA's
targeted older worker services have emphasized
assistance in job search rather than skills enhance-
ment.”” The one nonmeans-tested JTPA program,
which is designed to serve dislocated workers
regardless of income, has disproportionately under-
served older victims of economic dislocation.* The
Title V program places low-income seniors in
part-time jobs with community service agencies, and
they are generaly paid the minimum wage. While
some training occurs, most Title V programs have
income maintenance as their primary goal.”

Lack of Data on Access, Costs and Effectiveness
of Older Worker Training

Inadequate information on access, costs, and
effectiveness makes it difficult to formulate policy
about training older workers. While the Bureau of
Labor Statistics conducts regular labor force sur-
veys, these surveys do not seek information on
worker training.” The one comprehensive house-
hold survey conducted by BLS and the Census
Bureau in 1983 has not been updated.

Most companies could probably produce age data
on their trainees by examining personne files.
However, a study prepared for OTA™ found no

companies that do so as a matter of course.
Furthermore, if companies do compile such informa-
tion they might hesitate to make it public for fear of
violating ADEA provisions. Not all human resource
development speciadlists interviewed for this re-
port*“realized that collection of age data on training
participants is not prohibited under ADEA.

Nor does access to training by older workers
appear to be on the research agenda of national trade
associations. The National Association of Manufac-
turers, which represents many of the companies at
the center of the restructuring and retooling activi-
ties of the past decade, has not focused on age as a
factor important to the human resource development
needs and practices of its members.

Just as data on access are limited, so also are data
on the costs and effectiveness of methods of training
older workers. Only 11 percent of companiesin one
survey reported that they analyze the costs and
benefits of training employees over the age of 50."
Little useful information has been compiled from
experience with publicly funded training.” Federal
budget constraints, combined with a shift of the
Administration on Aging away from research on
employment, have resulted in sharp cuts in grant
support for such research. Nonethel ess, the aging of
the American workforce means that better informa-
tion on access, costs, and effective methods for
training older workers will be increasingly impor-
tant.

162Rothstein, With Ratte, op. cit., footnote 11, p. 47.

163F_ R. Rothstein, Continuing to Work: JTPA and the Older Worker (Washington, DC: National Association of Counties, 1989), p-19.
164J.S. Congress, General Accounting Office, Dislocated Workers. Local Programs and Outcomes under the Job Training Partnership Act

(Washington, DC: General Accounting Office, 1987), pp. 39-40,46.

1655, Sandell, Older Workers: Prospects, Problems and Policies, 9th Annual Report (Washington, DC: National Commi i onfor Employment Policy,

1985), p. 27.

166Philip L. Rones, Economist, Bureau of L abor Statistics, personal communication, February 1990.

167Rothstein, with Ratte, op. cit., footnote 11, p. 72.

1681bid., p. 73.
169 Rosenand T. H. Jerdee, op. cit., footnote 18, p. 72.

170Ror example, Job Training Partnership Act: Information on Set-Aside Funding for Assistance to Older Workers (Washington, DC: General
Accounting Office, 1990), a January 1990 report from the General Accounting Office, probably offers the most complete cost information on the set-aside
program to date. Yet it examines only expenditurerates and numbers of participants terminating from the program, with no attention to the
cost-effectiveness of various types of training, i.e., the relationship between types of intervention and outcomes.



Appendix



Appendix A
Training in the U.S. Military

The U.S. military recruits and trains large numbers of
young people. Parts of the military training model
resemble apprenticeship, except that the “related instruc-
tion” (which takes place aongside on-the-job training in
private sector apprenticeship) is front-loaded in the
military. That is, new recruits receive intensive instruc-
tion at the beginning of their tour, followed by on-the-job
training coupled with written and practical skills tests.”

Aside from the very different missions, there are
severa basic differences between military and conven-
tiona private sector training. One is the scale and scope
of training. Private firms often give little training to young
entry level workers because they expect them to move on
within ayear. The military recruits for 3- to 4-year tours
of duty, and trains all recruits. Some remain in the military
for a 20-to 30-year career. Further, the military model is
up or out; if recruits do not pass training and move up,
they may be discharged. Military training also is aimed
more at specific performance standards, based on job
analysis, than most private sector training. Also, military
training is evauated and improved constantly, with the
trainees commanders providing feedback. Instructors are
rotated, conducting training for 3 or 4 years at a time and
then returning to the field. Thus they maintain and
upgrade their duty skills.

Instructional technology also is more prevalent in
military  training than the civilian sector. The military has
a keen interest in training technology for several reasons.
The portability and consistency of instructional technol-
ogy make it very atttactive for the military’s large
worldwide trainee population and high turnover. The
military also frequently introduces new equipment with
sophisticated and complex capabilities that are particu-
larly well suited to technology-based training. Finaly, the
Department of Defense (DoD) can afford the startup costs
associated with hardware and software development.
Because DoD’s training budget is so large (DoD spends
approximately $3,500/person annually on training com-
pared with perhaps $100 to several hundred dollars per
employee in the private sector), the military’s investments
in training research have the potentia to yield large cost

savings if they produce more effective or efficient training
methods.

The military services have a multibillion dollar inven-
tory of training material. For example, in 1986, the Naval
Training Systems Center processed more than $1.0 billion
for research, testing, and development of training sys-
tems, and provided logistics support for over $3 hillion
worth of training material and systems in use throughout
the world. Because of its increasing emphasis on training
technology, the military training market is one of the few
U.S. defense markets that is growing.”

Scope of Training’

The Department of Defense had almost 5 million
personnel in 1989 (see table A-l). The 3.8 million
uniformed personnel received the equivalent of 250,000
years of training, with 81 percent going to active forces
and the rest to Guard/Reserve personnel (see table A-2).

The figures in table A-2 only cover what DoD calls
“individual training and education,” or training of
individual uniform members in formal courses conducted
by organizations whose major mission is training. Train-
ing by units—roughly equivaent to on-the-job training—
is not reported in the DoD Military Manpower Training
Report.

DoD divides individua training programs into six
categories.

1. Recruit Training: given to enlisted personnel with
no previous service by the Branch they join. Recruit
training is more akin to socialization than to skills
building. An individual coming from duty in
another Branch may need modified Recruit Train-
ing.

2. One-Station Unit Training (OSUT): initial training
given only by Army Combat Arms (e.g., Infantry,
Armor, Artillery). OSUT combines Army Recruit
Training with advanced individua training.

3. Officer Acquisition Training: now includes six
general programs (Service Academies, Recruit Offi-
cers Training Corps, Officer Candidate Schooals, Off-

1Unless otherwise referenced, the material in this appendix is from DouglasCopeland, per sonal communicationsto OTA, October 1989-January 1990;
and GregKearsley, *‘Instructional Technology and Worker Learning Needs,' report prepared for theOffice of Technology Assessment contract No.

L3-5615, February 1990.

2Steve Hull, “Hot Markets,” Military Forum, vol. 6, No. 3, November/December 1989, p. 5.

3The information presented below is derived from the 1989 Defense Atmanac, the Department of Defense Military Manpower Training Report
(MMTR) for fiscal year 1990, and the Department of Defense, Office of the Assistant Secretary of Defense Manpower, Installation, and Logistic,
Occupational Conversion Manual. In some cases, these data will addressrequirementsfor fiscal year 1991. Thisfiscal year 1991 infor mation is part
of the MMTR and is required by the U.S. Congress in accordance with 10 U.S.C. 138(d)(2). The MMTR for 1990 was prepared in March 1989. It should
be noted that this reflects neither the Presidential Budget presented to the Congress in January of 1990, nor any increased demands due to the 1990 Iraqgi

invasion of Kuwait (e.g., call up of reserve forces).
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Table A-l—Department of Defense Personnel
(as of March 1989)

Active duty personnel:

Army .o 764,259
Navy. ... 581,050
Marine Corps. . ...vvieii i 194,860
AirForce ... 575,604
Total .o 2,115,773
Guard and Reserve:
ATNY o 1,063,437
NaVY.. 241,448
Maring CorpS... .o vvvee e 83,233
AirForce . ... 268,254
Total .o 1,656,372
Civi/Service:
ATMY L 430,480
Navy ..o 354,491
Air FOrce . ... 263,437
Other ... 96,679
TOtal oot 1,145,087
Total DOD . ..ot e 4,917,232

SOURCE: Departmentof Defense, Defense Almanac, 1989.

Campus Commissioning, Enlisted Commissioning,
and Headth Professions Acquisition). There are
sub-elements to some of these programs, as well as
special programs unique to each service.

4. Specialized Skill Training; prepares personnel for
specific jobs in each service. Initia Specialized
Skill Training includes most formal training that
follows Recruit Training.The training is for specific
jobs listed for: 1) Military Occupational Specialty
(MOS) for the Army‘or Marine Corp,2) Navy
Enlisted Classification (NEC), or 3) Air Force
Speciaty Code(AFSC). Following initia training,
personnel usually are assigned field duties. Those
showing particular aptitude may get Advanced
Enlisted Technical/Skill training—usually after they
have gained on-the-job experience in their specialty.
The advanced training also may qualify trainees for
a new occupation code. Personnel may go to several
advanced courses during the military career,either
for advanced technical areas or management or
supervisory positions.

5. Flight Training: provides basic flight operation
skills and knowledge for those seeking to be pilots
(aviators} Naval Flight Officers (NFOs), and/or
navigators. Often called Undergraduate Pilot Train-
ing (UPT), its graduates are awarded their wings and
designations and assigned to specific aircraft train-
ing squadrons for qualification. For example, a
newly designated Air Force pilot who is jet-
qualified may be assigned to an F-15 training
sguadron prior to assignment to an F-15 operational
sguadron.

Table A-2—Department of Defense Requested
Training Loads for Fiscal Years 1990 and 1991°

FY 1990 FY 1991
Active military®

Amy ... 79,667 74,760
Navy ... 67,224 66,517
MarineCorps . ............ 21,656 22,235
AirForce................. 39,575 37,757
Subtotal ............... 208,122 201,269

Guard and Reserve*
Army National Guard . . ..... 19,168 18,667
Army Reserve............. 15,377 15,963
Naval Reserve ............ 3,237 3,259
Marine Corps Reserve. . . . .. 4,179 4,178
Air National Guard . ........ 2,941 2,939
Air Force Reserve .. ....... 1,752 1,774
Subtotal . .............. 46,654 46,780
Total ................ 254,776 248,049

aDoD defines “Training Load" as the average number of students and
trainees participating in formal individual training and education courses
during the fiscal year. Forafull fiscal year, training loads are the equivalent
to the total number of years of training taken by studentsftrainess.

bEach service's training ioad is the amount of training needed by members
of that service. However, some training will be done by other services, in
DoD schools, or by outside institutions. The figures above are consistent
with the President's Budget for fiscal years 1990-91, submitted in January
1989.

Cincludes formal school training provided by active military training

establishments.

SOURCE: Department of Defense, Military Manpower Training Report,
fiscal year 1990.

6. Professional Development Education: provides
education and training to career personnel in
preparation for complex duties. It encompasses a
range of goals and subjects (e.g., military science,
engineering, instructional technology, management,
and medical areas). While most professional develop-
ment is for the officer corps, some programs are for
senior enlisted personnel. Some service school
programs range from 22 weeks (Armed Forces Staff
College) to 4244 weeks (Army, Navy, Marine
Corps and Air Command and Staff Colleges).

Load and course data for initial and advanced skill
training and pilot training are presented in table A-3. The
number of initial entry-skill training courses shown is
large; it aso is relatively insensitive to reductions in
personnel. DoD would still have to instruct in the entry
level skills, but to fewer trainees. Personnel reductions (or
increases) would have an impact on course load and thus
costs.

In contrast, advanced skill training courses are given to
fewer personnel. Much of the advanced training is in
support of specific weapons systems (e.g., F-15 aircraft,
M1A1 tank) or weapons platforms (for example, SSBN

4Army OSUT satisfies the concept of * specialized skill training pecayse it combines the skill training with recruit training in a single program or

course (an MOS may be awar ded).
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Table A-3-Skill, Flight, and Professional Development Training Loads®(fiscal year 1990)

Initial Initial Advanced flight Professional
skill courses skill load skill load training load development load
Military branch (number) (man-years) (man-years) (man-years) (man-years)
Army. ..o 319
Active. ... ol 21,854 9,503 1,131 3,641
Reserve .................... 5,855 656 114 79
Guard . ... 7,032 952 246 86
Navy ... 172
Active . ... 23,269 12,563 2,084 2,376
Reserve .................... 1,285 318 123
MarineCorps . .............. 342
Active.. ... 5,899 2,276 583 966
Reserve.................... 1,221 93 47
AirForce................... 597
Active. ... 13,651 5,563 2,788 3,632
Reserve.................... 980 134 73 49
Guard ...................... 1,446 408 203 40
Total active .. .............. 64,673 29,905 6,586 10,615
Total Reserve/Guard . ... ... 17,819 2,561 636 424
TotalDoD ................ 1.430 82.492 32.466 7.222 11,039

&This table does not include advance individualteam technical training conducted bythe Services. It does include some prior-service trainees and some

eross-traineesfrom other skill areas.

SOURCE: Departmentof Defense, Military Manpower Training Report, fiscal year 1990.

Ohio class balistic missile submarine, DD-963 Spruance
class destroyer). This advanced skill training includes the
equipment associated with the various systems. As an
example, some of the equipment on the new U.S.S.
Arleigh Burke (DDG-51) destroyer that requires unique
advanced technical training includes. harpoon missile
system, Mk-41 Tomahawk launcher system for the
Tomahawk antiship cruise missile, SQS-53C hull-
mounted SONAR system, SQQ-9 ASW system, 5“/54
gun system, Phalanx CIWS, and SQR-19 tactical towed-
array SONAR system.

Any modification to weapons systems or other equip-
ment will require additional training in operation and/or
maintenance. This will in turn affect both the number of
courses and student load. Because these might be
conducted under contract as factory training or new
equipment training (see discussion of providers, below),
it is difficult to determine the actual number of these
programs or their costs.

Training Delivery Costs

Table A-4 shows funding for individual military
education and training for fiscal year 1990 by type of
training. The estimates include military pay and alow-
ances for both trainees and the military and civilian
workforce used in the support of initial entry and skill
training.

DoD has established the Interservice Training Review
Organization (ITRO) to review its training programs. Part
of the ITRO mission is to reduce training costs and the
duplication of training programs and courses among the
services; the mission of the services is central to the
evaluation. This program is headed by the commanders of
the major training commands.’

Training Providers

The DoD and the services use military and civil service
personnel as well as civilian contractors to conduct their
education and training programs at the military training
bases. Each branch conducts its own recruit training
program to meet its specific needs and mission. Each
service also designs its flight training program to meet the
needs of the mission and operational equipment. For
example, Navy and Marine trainees designated for the
fighter/attack jet training pipeline may be required to
complete aircraft carrier take-off and landing quali-
fications. Some training is provided by other servicesin
DoD Schools, or in some cases by institutions outside
DoD. As an example, al explosive ordinance disposal
(EOD) personnel are trained in Navy schools. There also
is some interservice flight training (the Navy UPT
program provides training to the Marine Corps and Coast
Guard).

SThese are: 1) Army Training and Doctrine Command, 2) Chief of Naval Education and Training, 3) Marine Cor ps Combat Development Command
(Marine Air-Ground Education and Training Center), and 4) Air Training Command. I TRO isdivided into committees and subcommittees addressing
the many areas of military education and training. These include Initial Skill Training, Advanced Technical Training, Flight Training, Training

Technology, Contract Training, Training Support, and other areas.
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Table A-4-Funding of Individual Training by Service and Type*(millions of dollars)

Type Army Navy Marines Air Force DoD
Recruit......... ... L $ 383.0 $ 531.1 $ 256.4 $ 185.1 $1,355.0
Officer acquisition . .............. 128.4 198.4 21.2 152.8 500.8
Special skills .. ................. 1,532.2 1,784.7 584.9 802.2 4,704.0
Flight ....... ... ... ... . 0. 334.6 1,208.7 45.8 902.7 2,501.8
Professional development

education.................... 191.8 203.4 53.9 216.7 665.8
ArmyOSUT ... 378.3 378.3
Medical ......... ... .o 354.9 172.3 222.1 749.3
BOS/direct support .. ............ 2,191.0 1,039.3 221.6 1,045.2 4,497.1
Management HQs .. ............. 61.5 27.1 0.4 57.0 146.0
PCS .. 165.5 142.9 46.4 108.6 463.4
THY 852.8 39.7 17.7 409.4 1,319.6
Reserve/Guardpay .............. 793.1 56.1 66.1 146.8 1,062.1

Totalcosts . ................. $7,377.2 $5,403.7 $1,314.2 $4,248.6 $18,343.7

@includes military pay and allowances for trainees and for military or civilian trainers andsupport staff, funding fortraining base operation and maintenance,

seleeted overhead eosts, and other administrative costs.

ABBREVIATIONS: BOS=base operating support; HQs=headquarters; OSUT=one-station unit training; PCS=permanent change of station ; TDY=temporary

duty.

SOURCE: Department of Defense, Military Manpower Training Report, fiscal year 1990.

Professional development programs for both officers
and enlisted personnel are conducted at military and
civilian institutions. Each service maintains Intermediate
and Senior Service Schools and Colleges for their
officers. In addition, DoD runs joint institutions to prepare
military and civilian personnel for special assignmentsin
program and project management, or for very high
positions.®

Each service also has an office responsible for develop-
ing, procuring, and maintaining training systems. The
Naval Training Systems Center (NTSC), in Orlando,
Florida, for example, defines Navy training requirements,
writes contracts, and manages delivery. Most of its
development work is contracted out. A similar function is
performed by the Army’s Project Manager Training
Devices (PM TRADE-located in the same building in
Orlando). The Marine Corps and Air Force have liaison
officesin Orlando. These groups try to coordinate efforts
by sharing knowledge and avoiding duplication of efforts.
They may work together to develop training systems, or
provide them to other branches. For example, about 30
percent of NTSC's procurement budget comes through
development and production of Army training devices.’

State and local educational agencies sometimes con-
tribute to defense training efforts. For example, recruits at
the Nava Training Center (NTC) in Orlando, Florida who
need remedia reading or math before taking individual
skills training are assigned to the Job Oriented Basic
Skills (JOBS) Program, taught by instructors from the
Orange County Public Schools System. (The JOBS
curriculum was developed and written by Naval person-
nel.) Orange County does not charge the Navy for this
service in recognition of the Navy's large contribution to
Orlando’s economy. This saved the Navy over $150,000
in instructor salaries between 1984 and 1989.°

Individual skills training is sometimes contracted ot.
A few years ago, for example, a Navy sponsored study
concluded that it would be more cost-effective to contract
out initial electrical/electronics skills training. A |-year
contract (since renewed for 5 years) was awarded to San
Diego Community Colleges to provide this service for the
Orlando Naval Training Center. An onsite San Diego
Dean (retired from the Navy) and an assistant oversee
administration and hire instructors, many of whom are
aso Navy retirees in the Orlando area.’

DoD also uses civilian contract instructors for new
operational systems coming into the military inventory.
This is referred to as Factory Training or New Equipment

6Senior DoD and Service Colleges are the National Defense University (NDU—including the National War College and the Industrial College of
the Armed Forces), Army War College, Navy War College, Air War College, Defense I ntelligence College, Defense System Management College, and
the Uniformed Services University of Health Sciences. Intermediate DoD and Service Schoolsinclude the Armed For ces Staff College (incorporated
into the NDU in 1981), the Army Command and General Staff College, Air Command and Staff College, the College of Naval Command and Staff,
the Marine Corps Command and Staff College (the Marine Corps University at Quantico, VA, consolidates Marine professional development programs

under onecommand.) A separate system serves noncommissionedofficers.

TNaval Training Systems Center, “ Poised for the Future,” undated pamphlet.
81, D, Wheatcraft, Naval Training Center, Orlando, Florida, per sonal communication to OTA, October 1989.

9Naval Training Center, Orlando/Florida, per sonal communication to OTA, October 1989.
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Training. Inmost cases this contractor-conducted training
is used only until the service is ready to take over the
program. There are times, however, when the contractor
will conduct the training for the life cycle of the
equipment. Contract instructors are expected to follow
military training standards.

Defense contractors who develop training programs are
required to use the same development documentation and
guidelines as the uniformed services. Thisis based on the
“Interservice Procedures For Instructional Systems De-
velopment’ or I1SD. The Marine Corps uses the same
system but calls it “System Approach to Training” or
SAT ISD/SAT follow the same principles of instructional
systems development discussed in chapter 7. This system
was implemented service-wide in 1972 and continues to
go through modifications.

Basic changes are occurring in the military’s training
procurement process. Historically, training packages for
new military technologies were budgeted, contracted, and
managed separately from the equipment itself, and often
delivered later. In the case of the B1-B bomber, for
example, Boeing delivered the first weapon system trainer
2 years after Rockwell delivered the last aircraft, and
aircrews chalked up as many as 600 hours in the plane
before getting access to the trainer.”

Now, the same program manager is more likely to
handle both the military system and the training system,
with the training an integral part of the program budget
and provided by the military system prime contractor. For
example, a Navy contract for a new program for initial jet

training includes the T-45 training aircraft, the flight
simulators, other training devices, instructors, logistics
support, and the training sites. The theory is that the prime
contractor will be better able to ensure concurrency with
the training system. The change is affecting the military
training industry by forcing contractors into joint ventures
or requiring systems experts to suddenly also become
training experts.”

Basic Skills Training

The more technical the requirements of the service
mission, the more likely many high school graduates will
need remedia training. Each service has programs to
remedy educational deficiencies.

Recruits are given the Armed Services Vocational
Aptitude Battery test for entry into initial skills training.
Those who fail are assigned to remedia training in verbal
and math skills (e.g., the Navy JOBS program, the Air
Force JORP program, and the Army’'s JSEP program
described inbox 6-E of ch. 6). The curriculum is designed
to teach basic skills in the context of the recruit’s assigned

technical skill. Thus, remedia math instruction for the
Navy's quartermaster (navigation) A School might teach
the math skills needed to determine the distance, range,
and bearing of another vessel based on its radar position.

Trainees who do not pass the remedial training may still
go to the first level of initial skills training. If they again
fail, they either are discharged or assigned low skill
duties. Those in the latter group who perform their duties
well and are motivated may be able to reenter initia skills
training.

The various services have ongoing research programs
to remedy deficiencies in basic education. The Navy
Personnel Research and Development Center, the Naval
Training Systems Center, the Office of Naval Research,
and the Chief of Naval Education and Training have
projects to address these problems. The services often
contract with civilian organizations or universities to do
much of the research and development. For example, the
development of JSEP, which was initiated by the Army’s
continuing education system and monitored by the Army
Research Institute, was undertaken by Florida State
University and the Hazeltine Corp., now part of Ford
Aerospace.

Both DoD and the services also have training programs
for newly enlisted personnel in English as a Second
Language. The DoD runs such a program at the Defense
Language Institute at Lackland Air Force Base. Another
program is conducted by the Puerto Rico Army National
Guard. This remedial training, including English as a
Second Language, is conducted prior to the newly
enlisted going to basic training at Fort Jackson.

Training Technology

Current applications of instructional technology in
military training are diverse and involve al of the
technologies discussed in chapter 7. DoD aso has
numerous instructional technology research projects;
only some of these will move into an operational status.
Military training is an enormous enterprise with no
centralized coordination. As aresult, it is very difficult to
provide a comprehensive description of DoD’s use of
instructional technology. Thus, this section will try to
provide snapshots of the kind of activities being con-
ducted.

Two military basic skills projects involve instructional
technology: JSEP (see box 6-E in ch. 6) and the Spatial
Data Management System (SDMS) project. SDMS was
an attempt to demonstrate the use of interactive videodisc
(IVD) through basic skills instruction in the context of
map reading and navigation. This project was conducted
by the Human Resources Research Organization for the

10Lawrence C. Grossman, * ‘Prime Time,“ Military Forum, vol. 6, No. 3, November/December 1989.

Hibid.
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Army Research Ingtitute in the early 1980s. It did not
continue into an operational phase, athough it served to
demonstrate the potential of 1VD for basic skillstraining.

For initial skills training, the basic model is still
lecture/lab, but with numerous training aids in the

classroom and laboratory. For example, classroom aids
used in torpedo maintenance and repair training at
NTC-Orlando include drawings and working cut-away
models of torpedoes (full and partia scale), and al the
component parts of torpedo propulsion, fueling, and
targeting systems. Laboratories range from trouble-
shooting benches for propulsion, fueling, and targeting
(with actual torpedoes with inert warheads) to afull-scale
submarine torpedo loading facility (with al currently
used equipment and torpedoes). For firing exercises, a
computer-managed system provides post-mission re-
view.*

Quartermaster school at NTC-Orlando begins with
classroom theory of navigation-learning to read charts,
use nautical almanacs (e.g., tide and current tables, light
lists), set courses, use dead reckoning, and plot positions.
Trainees then move to a classroom with chart tables
similar to those aboard ships with radar screens alongside.
Videotape provides radar patterns corresponding to the
navigation aids on charts plus the associated shorelines
and possible other ship traffic.”

The Navy also has used teleconferencing for training.
In 1989, for example, it initiated an “electronic school-
house” project at its fleet combat training center in Dan
Neck, VA. The project links the training center with
classrooms at navy bases in Norfolk, VA, Charleston, SC,
and Mayport, FL, using two-way compressed video
delivered via satellite. Each classroom has two cameras,
large monitors, microphones, and an audio speaker, and
accommodates 30-50 students. Ten courses were taught
focusing on soft skills and basic concepts. The prelimi-
nary results showed a net savings of $50,000 (a total of
294 students, average 23 per session, a savings of
$155,000 in travel and per diem over 5 months, and a cost
of $105,000 for the teleconferencing). The students
grades were as good or better as when they traveled to the
course, and they were able to train more students per
session.

The Army logistics Management College also uses
Satellite teleconferencing (one-way video, two-way audio)
to teach logistics at over 30 sites. The televised courses
have been taken by over 13,000 students.

Computer-based training and interactive video can be
used in most military environment-n ships, for
example. The Chief of Naval Education and Training
(CNET) is monitoring some initiatives for reducing the
costs of shore-based training, including mobile pierside
trainers, onboard CBT packages, and teletraining. CNET
has analyzed a number of existing onboard packages on
computer literacy, ship maneuvering, and the Rules of the
Road (part of navigation), as well as basic skills (func-
tiona and applied). It is examining physical characteris-
tics of hardware and software (i.e., suitability of hardware
for onboard spaces), and user characteristics. It found that
some sailors were bored by and did not use many training
packages. However, the packages did accustom people to
computers. This is seen as a magjor need as more
operational systems on ships become computerized.”

Military training technology increasingly involves
simulators. Simulation is as old as organized warfare. The
combat and technical training requirements of World War
I, however, marked the beginning of what would become
the contemporary simulation and training technology
industry.

Simulators are crucia in military training because
some tasks are too complex, costly, or dangerous to
rehearse or to practice using real equipment. Simulators
range from individual weapons simulators (see box A-l),
to computer- or videodisc-based simulations of combat
Situations, to full-scale motion-based simulators, to net-
worked versions of al of these.

The CNET analysis discussed above found that mobile
pierside trainers are used more frequently than other CBT
packages and contribute to computer literacy. An example
is a computer-based simulator-the 20B5 pierside com-
bat system team trainer-that the Navy uses for tactical
gaming. It is housed in atrailer equipped with fiberoptic
cables for radar and SONAR simulations and communic-
ations. The simulation capability arises from the com-
puter programming and auxiliary equipment. For examp-
le, adigital general purpose radar indicator driven by the
computer simulates combat radar signals. The Navy’s
current thrust is to introduce the tactical gaming packages
dockside and to then move them onboard.”

Simulation, usualy involving CBT and more recently,
interactive videodisc, is aso under development for
maintenance. For example, in 1987, the Air Force
Communications Command fielded 92 interactive video
systems for electronics maintenance training on the
AN/GRN radar and test equipment. The IVD system
delivered on-the-job training for skills that had previously

12Naval Training Center, Orlando, Florida, per sonal communication to OTA, October 1989.

131bid.

14Naval Training Systems Center, personal communication to OTA, October 1989.

151bid.
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Box A-I—The Marksmanship Expert Trainer

The Marksmanship Expert Trainer (MET) is a
nonfiring M-16 automatic weapon (actual size and
weight) that evaluates the trainee’s aim and firing
behavior. It smulates recoil and firing noise. When
the trainee pulls the trigger, a light pen (instead of
bullets) hits a target screen (either 72-inch projec-
tion screen or a computer monitor). A breath sensor
tells whether the trainee is holding his breath, a
trigger sensor determines squeezeljerk, and an
overall sensor evauates stance. Initia targets are
single and fixed; a computer management system
shows where each shot went, how many hit the
target, how far off the misses were, and the sensor
results. More advanced targets pop on and off the
screen at random; for each target the management
system shows the path the trainee took to aim, how
long it took to aim, and how many shots it took to
hit the target. The expert systems reduce instructor
requirements and sense things a live instructor
cannot. The MET aso does not require ammunition
or a special target range area and thus is less
expensive than training on real weapons. It is also
safer than real bullets, has low maintenance, elimi-
nates weather delays, and trains more quickly and
more accurately.

SOURCE: Naval Training Systems Center ,Marksmanship Ex-
pert Trainer, undat ed pamphlet.

been learned only through apprenticeship. The project
involved a detailed followup on 160 trainees, however, no
comparative evaluation of the IVD system versus appren-
ticeship only was conducted. The followup study indi-
cated that the system was effective when used but difficult
to integrate into the workplace.

Other examples of simulation using CBT or VD
training include:

The Computer Assisted Medical Interactive Video
System (CAMIS), Medical Heath Sciences Education &
Training Command, Naval Medical Command: over 25
interactive videodisc courses in basic medical skills and
medical knowledge areas have been fielded and many
more are in development.

GUARD FIST Il, Army National Guard: a simulator
employing IVD and computer-generated imagery will be
used to provide tactical training in simulated battlefield
scenarios. The simulator includes all equipment normally
used by the Forward Observer MOS.

Piloting and Navigation Team Trainers, U.S. Navy:
aset of smulators areused to train naval officers on ship
navigation and piloting skills. These simulators provide
reaistic presentations of shipboard equipment and use a
variety of hydrographic databases.

OBT-89 ASW Trainer, U.S. Navy: a simulator that
provides embedded training for the AN/SQQ-89 sonar
systems installed on surface ships for Anti-Submarine
Warfare (ASW). The OBT-89 alows an instructor to
program the AN/SQQ-89 for training exereises.

Networking also is increasingly important in military
training (see box 7-J, ch. 7). Networking permits many
groups to participate in the same training exercises. In
addition to equipment, it requires databases for environ-
mental simulation and expert systems for evaluation.

In most Navy ports, networks connect ships in the
harbor to signal generators for training exercises. Some
ports have master scenario generator/controller systems
for battle simulation. Participants use personal computers
(PCs) linked by a local area network (LAN) and
telecommunications to other groups of participants at
other PCs. The defense data network can be used for
enhanced naval warfare gaming. An anti-submarine
warfare tactical team trainer, with 300 students networked
in one building, also is used. Networks involving 22
computers are used in Navy flight trainers to coordinate
flight training domes. Simulation exercises can be global
in reach: for example, scenarios generated by the Lamps
helicopter weapon trainer system can be satellite broad-
cast to ships at sea and at foreign bases.”

As simulation databases have proliferated, the lack of
standardization has complicated networking efforts. The
B-52 training system, for example, has a database that
cannot be used for the B-1 or the C-130. Integration can
be a problem even within a single weapons system trainer
if different contractors provide individual elements (e.g.,
the visual image generator and the radar simulator). The
services are now working on a standard database that will
be interoperable among al simulators, due to be com-
pleted in May 1991."

Research on military training technology currently
focuses on improved sensor (e.g., radar) simulation,
low-cost graphics and image generation, embedded
training, part-task training, and team training. In visual
scene technology, the cost trade-offs are in the display and
the image generator. Display costs for achieving the
resolution required for certain training applications have
come down significantly. For example, a passive sonar
(LOFAR) trainer cost at least $35,000 when a minicom-
puter had to be used to achieve the high resolution, colors
and shading needed for this application. The cost today

161bid.

17W.A. Demers, “All Together Now, “ Mititary Forum, vol. 6, No. 3, November/December 1989.
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can be as little as $5,000 when a 386 PC and video
graphics array (VGA) monitor are used. Advances in high
definition television (HDTV) will bring further cost
reductions for high-resolution simulators. A second
consideration is how much of an image a particular
simulation actually needs. An F18 operational flight
trainer for take-offs and landings uses three computer
monitors; air combat maneuvers require a full dome, and
battle simulators typicaly have a five-dome network. The
alternative to the domes could be helmet-mounted dis-
plays and other features of virtual environments.”

Embedded training is attractive to the military for
several reasons. First, complex military systems have
proliferated to the point that conventional training simply
is not adequate-there is too much to learn and remember,
especially when duty assignments between training
episodes frequently span a year or more. Second, most
military training occurs a training centers while military
systems are in the field; embedded training puts both in
one place. Third, embedded training takes much less
space than a classroom or even dedicated training
equipment-an especialy attractive feature on ships, or in
facilities where space is limited. Fourth, embedded
training is consistent with efforts to make training
technology part of the prime system contractor’s respon-
sibility.” For al these reasons, current Army policy is
that embedded training is to be considered the preferred
training alternative for new systems.”Still, little is
known yet about the design of effective embedded
training (see ch. 7).

Performance support systems (PSS) are also getting
DoD'’s attention. A PSS has been developed to help new
Army Corps of Engineers employees figure out the
complex details of the Army’s military construction
program. The PSS contains a database, which can be
updated, covering each of the hundreds of projects
underway throughout the world. An employee assigned to
aproject could use the PSS to get alist of project tasks,
the steps needed to complete each task, and help in
accomplishing it. For example, based on situations
commonly arising in construction projects, the PSS might
point out the need for a high priority letter, display model
letters from the database, provide a word processor for
editing a model, and print and send the approved letter. It
also updates project status, suggests ways to level the
workload to avoid crunches, and in other ways helps the
employee stay on top of the job.”

Part-task trainers address the problem of how to train
more people with fewer instructors for less cost. Using
portable (often desktop) systems, they are aimed at
teaching specific skills that combine in the performance
of more complex tasks. Once the specific skills have been
mastered in isolation, they can be combined effectively in
complex and higher cost group or team simulations.
NTSC is incorporating expert systems and interactive
videodisc in part-task trainers.

Present military team training often is based on
“practice devices’ for individual skills used in a team
situation. They have few embedded educational features,
or evaluation and debriefing capabilities. The goal of
current research is to produce effective teams that monitor
their own performance, are self-correcting, get task and
motivational reinforcement, adapt to unpredictability, and
use closed-loop communications. Research on network-
ing also will aid this effort.”

Technology Transfer

Because military training is a multibillion dollar
enterprise that isincreasingly technol ogy-based, technol-
ogy transfer to the civilian sector has become a major
issue. Y et there are few visible examples beyond the use
of flight simulators in commercia airlines and the
National Aeronautics and Space Administration. Some
trainers argue that military training is too specific to
military missions (combat and weapons systems) to be
applicable in the civilian sector (the so-called “green
problem,” which refers to the appearance of specific
uniforms in training materials). A more basic problem is
that the developers of military training technology are
simply unaware of potential civilian applications, and
potential civilian users are unaware of the military
technology. For example, the developer of a military
training R&D effort on bulldozer terrain imaging saw its
obvious application to civilian earthmoving in construc-
tion projects, but failed to imagine its usefulness for
open-pit and surface mining. Bridging this awareness gap
is going to be extremely difficult.

A third problem is budget-related. If aresearch project
does not have immediate military applications, it is not
funded for development or demonstration. Technology
transfer does not have a high priority in DoD’s budget in
general, and training technology is just one of many
candidate technologies for transfer. Still transfer efforts
are growing. For example, NTSC recently began adapting

18Naval Training Systems Center, personal communication to OTA, October 1989.

191bid.

20¢“Study Plan to Focus Embedded Training Research,”’ Training Systems and Devices, val. 1, No. 4, Fall 1989, p. 6.
21Harold Hunter, ‘‘The Knowledge Worker Performance Support System, ” paper presented at Eighth Conference OrInteractive Instruction Delivery,

Feb. 21-23, 1990, Orlando, FL.

22Naval Training Systems Center, personal communication to OTA, October 1989.
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educational software for public schools. It also is explor-
ing medical applications for hand-held sonar trainers.”

Often, it is not the training technology per se that
transfers, but its concept. Simulators are an example of a
military training concept that is now finding a wide range
of civilian applications. Thus, tank-driver simulators laid
the groundwork for current truck- and auto-driver educa-
tion units. It was the increasing capacity of PCs and their
linkage to 1VD that made simulator technology cost-
effective for civilian applications that do not have so large
atrainee population over which to spread the costs.
Similarly, the nuclear submarine simulator led to simula-
tors for nuclear powerplants and eventually for all types
of powerplants. Exposure of the genera population to
motion-based simulators in amusement parks is likely to
speed awareness of their potential for civilian training
uses.

Yet in these examples, the connection between military
and civilian uses was obvious. In most other Federal
agencies that are successful at transferring training
technology, either a connection is obvious (e.g., fire-
fighting training conducted by severa agencies), or the
research is targeted directly toward transfer (e.g., the
Nationa Ingtitutes of Health, the U.S. Bureau of Mines).

For training technology transfer to become more
widespread, DoD would first have give it priority. This is
especially important for R&D funding. Second, develop-
ers of military training materials would need to make an
extra effort to identify potential civilian applications and
civilian trainers would need to become more aware of
military training systems. Third, both groups would have
to hurdle the ‘green problem’ and realize that adaptation
is cheaper than ground-up development.

Skills Transfer

Personnel trained by the military frequently are highly
valued in the private sector, either for specific technical
skills or for more basic interpersonal and self-discipline
skills. The military apprenticeship model can lead to
Bureau of Apprenticeship Training (BAT) certification as
a journeyman. Even without certification, the military’s
own recognition of journeyman status is widely accepted
by the civilian sector. Moreover, military trainees learn
how to test, maintain, and repair the primary equipment
and the testing, maintenance, and repair equipment.

Over the past several decades DoD and the Department
of Labor have maintained separate compilations of
occupational specialtiesin the workforce. There are cross

data in the identification of these occupational skills that
identify DoD officers, enlisted, Civil Service (General
Service-GS, and Wage Board), and in the case of the
Labor Department, civilian positions. Each occupational
area is assigned an identification number based on careful
analysis of the job to be performed. In most cases duties,
tasks, and job functions are grouped together by service.
These specific positions may not be identical, however,
due to the equipment, mission, and personnel structure of
the individual service.

In most service occupational fields, there are career
paths for both officers and enlisted personnel. As an
example, the Marine Corp Occupationa Field 35, Motor
Transport, includes the operations and maintenance
functions within the tactical and commercial motor
vehicle services. A Marine in this field will participate in
a number of formal schools and can progress from Private
(E-1) as, for example, aBody Repair Mechanic (MOS
3513), to a Motor Transport Operations Chief with the
rank of Master Gunnery Sergeant (E-9). That Marine also
may have the opportunity to participate in aformal
apprenticeship program that leads to BAT certification.

This field requires skills and knowledge widely needed
in the civilian economy. The MOSS include: 3500-Basic
Motor Transport Marine, 3513-Body Repair Mechanic,
3521-Organizational Automotive Mechanic, 3522-
Intermediate Automotive Mechanic, 3523-Vehicle Re-
covery Mechanic, 3524-Fuel and Electrical Systems
Mechanic, 3525-Crash/Fire/Rescue Vehicle Mechanic,
3529-Motor Transport Maintenance Chief, 3531-Motor
Vehicle Operator, 3533 -Tractor/Trailer Operator, 3534-
Semitrailer Refueler Operator, 3537-Motor Transport
Chief, and 3538-Licensing Examiner.

Other military occupations such as pilot, aircraft
maintenance, air traffic controller, powerplant operator,
firefighter, cook, medical assistant, or marine navigator
also have direct civilian counterparts. While the equip-
ment may not be identica, the skills are readily transfera-
ble with little or no additional training. Other skills
training such as electrical/electronics provides vauable
background for a wide range of civilian occupations.

Finally, some DoD professional development and
education concepts may have application to the |leadership
and management of American industry. Likewise some
Government training programs, such as Total Quality
Management (TQM—now being used in the military as
well), have proven useful in civilian industry.

23Ibid.
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Antitrust law, 45, 149
Apple Computers, 198
“Apprenticeship 2000,” 54,55,241

Apprenticeships, 18,19,26,30,41,52-55, 73,87,110,227,232,

236-242
automobile industry, 237,242
demonstration projects, 48,55,241-242

Department of Labor, 19,30,53,54-55, 241; see also Bureau

of Apprenticeship and Training

Federal role, general, 30,53-54,237,238,239-240, 241-242

historical perspective, 236-237,238,240,241
multifirm, 45
older persons, 251-252
small firms, 55, 130, 241
State role, 237,239-240
unions and, 54, 55,87, 237,238-239, 241
West Germany, 19,21,37,52,83,87-89, 237
Arithmetic and mathematics, 155, 159-160
Army Research Institute, 68
Artificial intelligence, 206-207,215-216,219
expert systems, 24,26, 215-216, 220-221,222-224,265
Asia, 134
see also specific countries
Associated Builders and Contractors, 142
Associate degree programs, 38,85
Associations

see Industry associations; Trade associations; specific
associations

AT&T, 245,248
Attitudes

on apprenticeships, nonunion shops, 54

on college diplomas, 90

managers, 41,60,96, 101, 114, 121, 127, 131, 134, 165,
230-231,252

trade association members, 141-142

young workers, 73,234

see also Morale and motivation

Authoring tools, 216
Automation, 4-5,8, 104, 107, 114, 138

computer-integrated manufacturing, 111, 119-123, 136, 143,
196,204,205

deskilling, 153, 155-156, 157
State assistance, 71

statistical process control, 7,9, 102, 103, 107, 111, 112, 113,
136, 155, 170-171

textile industry, 84, 155-156
see also Computers; Technology

Automobile industry, 8,3,102,113,114,116, 118,122-123,134,

136, 140, 147, 165

apprenticeships, 237, 242

hours of training, 16

Japan, 5,7,9, 15,37,83, 103,104-105, 145,149, 188

job classification, 7,9, 103, 114

labor costs, 104, 116

parts supply, 81, 105, 106

union-management programs, 20, 114, 140-141, 142, 154,
170-171, 194,232,243,244,247-249

see also specific companies

Banking and finance, 75,96,113,116,117,118, 142,165, 169
Basic skills. 7.10-11,39,41,76,95, 101,107,112,118,153-180

professional, 136,139,141,142,166, 167,169,239, 255; see

also Trade associations

training, 48,63,136, 157,159,189,165, 168,193, 198,214,

216

—271-

adult education for. 57, 158, 167, 173-180

arithmetic and mathematics, 155, 159-160

corporate programs, 10-11, 30,45,53,57-58, 116, 117, 154,
159, 164-166, 167-172

cost of deficiencies, 166-167

defined, 153

demonstration projects, 53,57,58,171-172,175, 178,
179-180

Department of Education, 11,57, 154, 178, 179

Department of Labor, 11, 154, 175, 176, 179

Federal role, general, 11,30,39,53,56-58,65, 153,154,172,
176-177

foreign countries, general, 4, 153, 160, 164

Japan, 153, 156, 164

manufacturing, 156, 158, 166

military training, 263

minorities, 3, 73

research, 11, 53, 155

service industries, 116-118, 119

small firms, 57,58, 167, 168, 178

State role, 10,65, 171-176, 178-179

testing for, 75, 116

textiles, 82,85
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training technology, 174-176, 179-180
young adults, 41, 154, 159-160, 161, 162, 178
see also Literacy; Problem-solving skills; Reading skills;
Social skills
Best practice approaches, 65,66, 179
Black Americans, 74,78,79,80, 163, 164,227-228
Blue-collar workers, 4,9,73,90
Bureau of Apprenticeship and Training, 19,30,53,54-55,237,
239-240,241-242
Bureau of Labor Statistics, 67,69,70,78, 156-157,228,255
Bush Administration, 37,39,55
Business Council for Effective Literacy, 167
Business Roundtable, 142

California, 144
Canada, 19,86,93,166-167
Capital investments, 7,27, 101
automation equipment financing, 121
foreign governments, 27
human, 127, 130-131; see alSO Human resources
Career issues, 18-20,227-255
job ladders, 6,75, 115
older workers, 250-251
see also Apprenticeships; Retraining; Transfer of training
Carl D. Perkins Vocational and Applied Technology Education
Act Amendments (proposed), 56,236
Carl D. Perkins Vocational Education Act, 44,53,55-56
Caterpillar, 88, 109-110
CD-ROM, 196, 197,209,217,221
Census Bureau, 33,67,69, 121
Certification, see Credentials
Chrysler Corp., 170,232,243,247-248
Churning (labor market), 76,77,95-96, 131
Classroom instruction, 22,45,87,236
apprenticeships, 237
corporate programs, 127
V. new training technologies, 183, 184-185, 186, 188-189,
207,210-211,212-213, 222-223
State efforts, 150
transfer of training, 132, 133
Clerical workers, 75
Codex Corp., 221
Cognitive skills, 153
see also Problem-solving skills
Colleges, see Community colleges; Universities and colleges
Commission on Achieving Necessary Skills, 39
Commission on the Skills of the American Workforce, 38, 61
Commission on Workforce Quality and Labor Market
Efficiency, 38,48, 176
Communication skills, see Social skills
Communications Workers of America, 154, 170-171,232,245,
247,248-249
Community colleges, 45,61,85, 142-143, 144, 146-148, 166,
175, 178, 199
associate degree programs, 38, 85
Computer-aided design (CAD), 7,24, 120, 121-123, 136, 138,
143, 149, 184,215-216
Computer Curriculum Corp., 175
Computer numerical control (CNC), 123,136,138, 149,244
Computers, 7,8, 101, 103, 117, 138
databases, 7,9,24,214,215,218-219, 223,265
decentralization, 101

financial industries, 75,96
inventory control, 5, 7, 8
older workers and, 252
personal, 23,119,121,183,189,195, 198,216,217,218,219,
221,222-223,267
simulators, 186, 187, 201-203, 204, 210, 222, 224, 264,265
as training technology, 11,17,18,22-25,26,33, 64,65-67,68,
75, 138-139, 154,173, 174-176,183-190,194-224, 235,
264-266
see also artificial intelligence, Automation; CD-ROMs,
Computer-integrated manufacturing, Expert systems,.
specific computer companies
Connecticut, 174
Consortia for training, see Corporate programs
Consortium for Manufacturing Competitiveness, 21, 143
Construction equipment, 109-110
Consultants, 61, 121,136-137, 138-139,262-263
Contingent workers, see Part-time and temporary employment
Continuing education
Federal role, 58-60
by television, 191
see also Adult education; On-the-job training; Retraining
Control Data Corp, 138, 175
Copyrights, 66-67
Corporate programs, 14-18,74, 127-150,227-231
apprenticeships, 237,242
barriers to, 29-30,40-41,43,44-52, 130-131
basic skills, 10-11,30,45,53,57-58, 116,117,154, 159,
164-166, 167-172
consortia for training, 21, 25,29-30,4547,48,65, 143
costs of, 127, 128-131, 132-133
employer institute for work-based learning, 63-64
evaluation, 44, 127, 132-134, 171, 172
Federal role, 4, 11, 12, 14,25-26,28,29-30,39, 47-48,56,
57-58, 175
Japan, 22,86, 113, 114, 168, 188
large firms, general, 3,169,183, 189; see also specific sectors,
industries, and firms
local cooperation, 235-236
State role, 20-21, 127-128, 140-141,144-150,171-176
surveys of, methodology, 128, 167
training technology, 22, 183-224
union-management programs, 20, 114, 140-141, 142, 154,
170-171, 194,227,232,242-249
see also Small and medium-sized firms
costs
apprenticeships, 237
basic skill deficiencies, 166-167
consortia, corporate, 21,25,29-30,45-47,48
corporate programs, 127, 128-131, 132-133
estimates, 14, 15
information development and dissemination, 67,69
labor, 104, 116
military training, 261
production reorganization, 82-83
quality and, 4-5
small firms, training, 40,41,61,208
State efforts, 144-145
training, 13, 14, 15, 16,64,81-83, 103
training technology, 24,64,183,184-185,191, 193,207-209,
210-212,265-266
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vendor training, 138
Court cases, see Litigation
Credentials, 18,38,74,75,81,231,223, 247
associate degree programs, 38,85
foreign countries, 90-91
minorities, 73,80
national standards, 31,38,40,56, 87,91, 158
see also Apprenticeships
Cultural influences
Japan, 7,22,89-90,96, 104
multicultural training, 134

Databases, 7,9,24,214,215,218-219, 223,265
Decentralization, 6, 101
Defense Advanced Research Projects Agency, 68
Demography, 3-4,56-57,78-81
Bureau of Labor Statistics, 67,69,70,78, 156-157,228,255
Census Bureau, 33,67,69, 121
immigrants, 12,73,78,79, 157, 158
labor force participation, 78,79
men, 163, 240
mobility and, 34, 8-9, 11-13, 27, 37,40,73, 76,77, 95-96
poverty, 4,38,41,44,74,96
projections, 3, 11,12,37,79,96-97,249
skill pool, 74-81,96-97
urban areas, 163, 166
women, 77,78,79, 116, 163,252
workforce, general, 78-81,96-97
see also Age factors; Educational attainment; Minorities;
Regional factors; Statistical programs and activities
Demonstration projects, 31,39,44,48,56,60
apprenticeships, 48,55,241-242
basic skills, 53,57,58, 171-172, 175, 178, 179-180
best practice approaches, 65,66, 179
field tests, tax incentives, 48-49
regional training, 56
Department of Commerce, 31,32
Census Bureau, 33,67,69, 121
linking training and technology, 61,62
National Institute of Standards and Technology, 32,62,65,
143
National Technical Information Service, 62,67
Department of Defense, 32,65-66,68,203,205, 259-267
see also Military training
Department of Education
adult learning, 69: see also Adult Education Act
automation, 143
basic skills, 11,57, 154,178, 179
information services, 33
instructional technology, 66-67
linking training and technology, 62
literacy, 31, 158, 178
loan defaults, 140
standards, 56
technology transfer, 32
see als0 Adult Education Act; Carl D. Perkins Vocational
Education Act; Office of Educational Research and
Improvement; Office of Training Technology Transfer
Department of Energy, 66
Department of Health and Human Services, 69, 179
Department of Labor, 25,31,37,38,39
apprenticeships, 19, 30,53, 54-55, 241

basic skills, 11,154,175,176, 179
career development, 18
company consortia, 29-30,48, 65
information services, 33
linking training and technology, 62,65
research, 69
standards, 56
technical assistance, 30,46,4748
unemployed, literacy, 160
see also Bureau of Apprenticeship and Training; Bureau of
Labor Statistics, Job Training Partnership Act; Office of
Work-Based Leaning
Depression and recession, see Economic cycles
Design, see Product design; Systems engineering
Deskilling, 153, 155-156, 157
Developing countries, 22,37
see also South Korea
Diamond-Star Motors, 116
Diplomas, see Credentials
Disabled persons, 254
Discrimination, 229, 230, 252, 253
DNS, 146
Dole, Elizabeth, 39,48
Dropouts, 38,79-80, 163, 175,231
Dun and Bradstreet, 165

Economically disadvantaged, see Poverty
Economic cycles, 116
small firms and, 77
training during downturns, 14,73,77, 116
Economic factors, see Capital investments; Costs; Financial
arrangements; Taxes
Economic Policy Institute, 156
Education, 4
foreign countries, 4,92-93
see also Adult education; Basic skills; Universities and
colleges; Vocational education
Education assistance, see Student aid; Tuition assistance
Educational attainment, 12-13,52,74,80,81-82, 92,116,135,
155-160, 163, 178
dropouts, 38,79-80,163, 175,231
foreign countries, 89-91,92,160,164
as hiring criteria, 156
minorities, 79, 163
see also Credentials
Educational technology, see training technology
Educational Testing service, 160
Education Summit, 37, 39
Efficiency and effectiveness, 64-70,81
course design, 132-133
decentralization, 6, 101, 114, 133
Federal role, 32-33,38,48
kaizen, 7,89-90, 104, 107, 110, 111, 113
older workers, 252
State-subsidized programs, 145-146
technology-based training, 209-212
see also Work organization
Elderly, see Older persons
Electronic Information Delivery System, 195
Electronics industry, 5,75, 109, 113, 132, 134, 156
see also Computers; Telecommunications; Video technology
Embedded training, 185, 187,205-207,266
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Employee issues, see Adult education; Age factors;
Apprenticeships; Career issues; Credentials;
Demography; Educational attainment; Employment;
Minorities; Morale and motivation; Older persons; Part-
time and temporary employment; Retraining; Tuition
assistance; Unemployment and unemployed; Unions;
Vocational education; Young adults

Employer-provided tuition assistance, see Tuition

assistance, Taxes

Employment, 77,96-97

churning | 76,77,95-96, 131

labor force participation, 78,79

mobility and, 3-4,8-9,11-13,27,37, 40,73,76,77,95-96,131

part-time and temporary employment, 11,38,52,78-79,
118-119,250

self-employment, 79

skill pool, 74-81,96-97

see also Unemployment and unemployed

Engineers, 111, 131, 164

Entry-level workers, 73,76,81, 164, 165,259,260

Equipment

construction, 109-110
maintenance and repair, 85, 123, 139
vendors of equipment as trainers, 17,60,61, 85, 127, 136,
137-139, 189,228
see also Machine tool industry
Evaluation
corporate programs, 44, 127, 132-134, 171, 172
Federal efforts, 32-33,41,62, 154, 159-160
State efforts, 32,41,63, 128, 145-146
technology-based training, 209-212
see also Quality control; Tests and testing
Executives, 164-166
Expert systems, 24,26,215-216,220-221, 222-224,265

Federal Express, 194, 196
Federal Government, 37-70

adult education, 25,30,31,52,53,56-60, 66,67,68,153,158,
172, 175, 176-177, 179

apprenticeships, 30, 53-54,237, 238, 239-240, 241-242

basic skills education, 11,30,39,53,56-58,65, 153,154,172,
176-177

Bush Administration, 37,39,55

continuing education, 58-60

contractors, 121

corporate programs, role in, 4,11,12,14,25-26,28,29-30, 39,
47-48,56,57-58, 175

educational institutions, 143

efficiency, 32-33, 38,48

evaluation, 32-33,41,62, 154, 159-160

extension services, 149

human resources, 172, 176-177, 178, 179

information dissemination, 30,31,33,38,39,41,60, 62,65,
66,67-70

literacy, 57, 172, 176-177, 178, 179

Medicare and Medicaid, 40

national commissions, 38, 39,48,61, 63, 176

older workers, 20

policy options, general, 12, 15,25-33,38,39-44,93-95

poverty programs, 4,38,41,44

quality control, 4,26,28,32-33,38,43,48

Reagan Administration, 39
retraining, 25,28, 30-31,43,56
small businesses, 61, 178
standards, training, 31,38,40,56,87,91, 158
States, relation to, 28,31-32,43,46,56,57, 60,61-63,65
statistical programs, general, 33, 67,255
tax incentives, 30,37,38,46-47,48-49, 51,53,58-59,232,
248
technical assistance, 30,31-32,38,43,44,46, 47-48,55,
60-64
technology-based training, 26, 136, 175, 184
technology transfer, 31,32,61,62,65-69,266-267
textile industry, 85
trade associations, 30,47-48,55,56, 142
unemployment, 4,42
vocational education, 13,25,44,53,55-56,59-60, 236
see also Department of Education; Department of Labor;
Laws, specific Federal; Military training; other
departments and agencies
Field tests, tax incentives, 48-49
Financial arrangements
apprenticeships, 237
automation equipment purchases, 121
corporate programs, 130-131
employee financing, 54
Federal cost-sharing, 63
student aid, 31, 58, 93, 135, 140, 231-232, 247-248
see also Costs; Capital investments; Taxes
Financial industries, see Banking and finance
Florida, 148
Ford, Henry, 83, 114
Ford Motor Co., 134, 140, 170, 192,220,232,244,248
Forecasts, see Projections
Foreign countries, 37
apprenticeship programs, general, 53
basic skills, 4, 153, 160, 164
competition, general, 4-6, 14-22, 73,74,81-95
cooperation with, 74
credentials, 90-91
government policies, 15,21,22,27,27,83,93-95
international companies, 4, 5, 9, 103-104, 134, 146, 188
payroll-based national training levy, 30,49,50,51,94,95
small firms, 9
standards of training, general, 3
vocational education, general, 15,21-22, 86, 90-92
see also specific countries
France, 51,94,95
Franchise businesses, 77, 191
Fraud, 140

General Accounting Office, 232

General Electric, 116

General Motors, 83,101,114,122-123,140-141, 147,171,188,
194,242,243,244,247, 248

Glass boxes, 223-224

Globalization, see International companies

Goodyear Tire & Rubber, 212

Government role
foreign countries, 15, 21,22,27,83, 87,93-95
West Germany, 14, 15,61,62,87,93
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see also Federal Government; Policy issues; State-level
actions
GTE, 212

Handicapped persons, see Disabled persons
Health service sector, 80
High-skill professionals, 157,260-261
engineers, 111, 131, 164
scientists, 131, 164
High-technology industries, 74
Hiring practices, 6, 13-14,82, 115, 117, 118-119, 154, 156
Hispanics, 78,79,80, 163, 164, 166,228
Historical perspectives
apprenticeships, 236-237, 238,240, 241
computerization, 138
educational attainment of workforce, 163, 164
electronics industry, foreign, 5, 138
immigration, 158
Japan, 90
literacy, 158
organizational, 105, 107, 113-116
skill requirements, 156
State role, 144
textile industry, 82,84-85
trade associations, 142
West Germany, 87-88
Hours of training
automobile workers, 16
Japan, 90
Household workers, 80
Human capital theory, 127, 130-131
Human resources, 13-14,60,73-97
Federal role, 37,38,60
financial arrangements, 128-130, 132
hiring practices, 6, 13-14,82, 115, 117, 118-119, 154, 156
job ladders, 6,75, 115
management, linkage with, 133
military, 63-64
organizational strategies, 6
safety, 3, 16, 25
Skill pool, 74-81, 96-97
small businesses, 13,60,73
see also Management and managers
Hypermedia, 218-219,223

IBM, 103, 132, 133, 135, 147, 194, 197,201,212,217,222
Illinois, 142, 150, 172
Illiteracy, see Literacy
Immigrants, 12,73,78,79, 157, 158
Income
retraining and, 52
taxes, 13
see also Poverty; Wages and salaries
Individual workers, see Adult education; Age factors; Appren-
ticeships; Career issues; Credentials; Demography; Edu-
cational attainment; Employment; Minorities; Morale
and motivation; Older persons; Part-time and temporary
employment; Retraining: Tuition assistance; Unemploy-
ment and unemployed; Unions; Vocational education;
Young adults
Industry associations
apprenticeship programs, 19, 55

training technology, 24-25,68
work-based learning, 6 3
see also specific associations
Informal training,127, 128, 130
Information and information services, 27,69-70
databases, 7,9,24,214,215,218-219, 223,265
Federal role, 30,31,33,38,39,41,60, 62,65,66,67-70
job classification, 7,8, 103, 108, 114,132
see also Statistical programs and activities; Technology
transfer
Institute for Auto Service Excellence, 141
Instructional design tools, 132-133,215-216
Instructional methods, see Classroom instruction; On-the-job
training; Training technology
Instructional Systems Association, 139
Instructional technology, see Training technology
Integrated Services Digitial Network, 223
Interactive video, 194-196, 197-198,203,207,209, 210,
211-212,213,214,215, 216,221,222,264-265, 267
see also Simulators
International companies, 4,59, 103-104, 134, 146, 188
International perspective, see Foreign countries; specific
countries
Interpersoal skills, see Social skills
Inventory systems, 104
computerized, 5, 7, 8
just-in-time, 4-5,9, 102, 104, 105,106, 107, 110,111,
112-113

Japan, 14, 15,21-22,73,83,86,87, 89-90,96
adult education, 19,93
automobile industry, 5,7, 9, 15, 83, 103, 104-105, 145, 149,
188
basic skills, 153, 156, 164
construction equipment, 109
corporate programs, general, 22, 86, 113, 114, 168, 188
credentials, 90, 91
cultural influences, general, 7, 22,89-90,96, 104
design of products, 83
government role, 14, 15,22,61,62,90,93
job classification systems, 7,8, 103
kaizen, 7,89-90, 104, 107, 110,111, 113
management style, 89, 90
older workers, 94, 95
on-the-job training, 21-22,37,89,90,95
production systems, 102, 104-105, 114, 116
quality control, 83
U.S. emulation, 5
Job aids, 185, 187,203-205,219-221, 223-224,252,266
Job classification, 7,8, 103, 108, 114, 132
Job creation, 77-78,95,96-97
Job ladders, 6,75, 115
Job Opportunities and Basic Skills program, 153, 171
Job performance, 132, 136,211
Jobs for America’s Graduates, 236
Job skills, see Skills
Job Skills Education Program, 68, 173, 175, 198
Job Training Partnership Act, 12,41,44, 153, 171, 175, 176,
241,254,255
Just-in-time inventories, 4-5,9, 102, 104, 105, 106, 107, 110,
111, 112-113
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Kaizen, 7,89-90, 104, 107, 110, 111, 113
Kaset, Inc., 139
Knowles, Malcolm, 212,253

Labor associations, see Trade associations; Unions
Laborers-Associated General Contractors of America Education
and Training Fund, 239
Labor force participation, 78,79
Language skills, 157, 158, 166, 173
multicultural training, 134
see also Literacy; Reading skills
Laws, specific Federal
Adult Education Act, 31,53,57,158,171,173-174, 176,177,
178, 179
Age Discrumination in Employment Act, 229,230,252,253
Americans with Disabilities Act, 254
Carl D. Perkins Vocational and Applied Technology Educa-
tion Act Amendments (proposed), 56,236
Carl D. Perkins Vocational Education Act, 44,53,55-56
consortia for corporate training (proposed), 45,48,65, 176
Internal Revenue Code, 31,58-59,232,248
Job Training Partnership Act, 12,41,44,94, 153, 171, 175,
176,241,254,255
National Apprenticeship Act, 239
National Cooperative Research and Development Act, 45
National Literacy Act (proposed), 57
National Training Incentive Act (proposed), 48
Older Americans Act, 12,94,254-255
Revenue Act of 1978,58
Tax Reform Act, 59
trade act, 32,61,66,67
Learning International, 137
Legal issues
antitrust, 45, 149
apprenticeships, 239-240,242
copyrights and patents, 66-67
fraud, 140
litigation, 230
see also Laws, specific Federal
Literacy, 31,39,57-58,68,82,84-85, 116,154, 155, 158,159,
161,162,165,166-167, 169-173 (passim), 176,177,179,
199
Department of Education, 31, 158, 178
Federal role, general, 57, 172, 176-177, 178, 179
projections, 39, 176
Litigation, 230
Local factors
barriers to firm-based training, 44
basic skills, 170
community colleges, 38,45,61, 85, 142-143, 144, 146-148,
166, 175, 178,199
corporations, cooperative programs, 235-236
educational institutions, other, 142-143, 170
information sharing, 65
job qualification mismatches, 13
trade associations, 141-142

Machine tool industry, 119, 142,237
computer numerical control (CNC), 123, 136, 138, 149, 244
West Germany, 89

Maintenance and repair, 85, 123, 139

Making Things Better: Competing in Manufacturing, 32,61

Management and managers, 87, 108, 110,111, 115, 119, 136,
157, 167,228
attitudes, 41,60,96, 101, 114, 121, 127, 131, 134, 165,
230-231,252
computer-aided, 199-200
credentials, 75
executives, 164-166
France, 95
Japan, 89,90
military training, 259-260,267
older workers and, 20
production, 5,6,9, 110,111, 131
retraining, 52, 228, 252
self-management, 108
skills, 157, 158
small firms, 17,60, 128, 130
State assistance, 61
technology-based training of, 189, 191
training plans by, 16, 133-134
union-management programs, 20, 114, 140-141, 142, 154,
170-171, 194,227,232,242-249
Manufacturing industries, 21,32,61, 116, 119
apprenticeships, 237
basic skills, 156, 158, 166
computer-integrated, 111, 119-123, 136, 143, 196, 204, 205
construction equipment, 109-110
first-line supervisors, 75
machine tooling, 89, 119
original equipment manufacturers, 106-107
wages, 116
see also Automobile industry; Electronics industry; Machine
tool industry; Process control; Textile industry
Market forces, 76-81,96-97
Massachusetts, 128, 149, 171-172
Mathematics and arithmetic, see Arithmetic and mathematics
Mazda Corp., 145, 149
McDonnell Aircraft Co., 212
McGraw-Hill, 198
McLaughlin, Ann, 39
Medicare and Medicaid, 40
Men, 163,240
Michigan, 128, 136, 140-141, 145, 149, 173
Michigan Modernization Service, 61, 148-149
Military training, 33,63-64,65-66,68,173, 174,175,179,194,
195, 198,203,204,205,222, 259-267
Minorities, 3,9,18,30,52,73,74,78, 79-81,140,163,227-228
Age Discrumination in Employment Act, 229, 230, 252,253
Black Americans, 74,78,79,80, 163, 164,227-228
disabled persons, 254
discrimination, 229, 230, 252, 253
Hispanics, 78,79,80, 163, 164, 166,228
immigrants, 12,78,79, 157, 158
youth, 79,81
see also Older persons; Young adults
Mississippi, 173, 175
Mobility
demography and, 3-4,8-9, 11-13,27,37,40,76,77, 95-96
textile industry, 85
young workers, 73
Models, see Demonstration projects
Morale and motivation, 5, 16,41, 101, 108, 119, 171
kaizen, 7,89-90, 104, 107, 110, 111, 113
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multiskill training and, 8

older workers, 252-253

West German workers, 88

young workers, 73,234
Motorola, 109, 113,132,134,166, 192,201
Multinational companies, see International companies
Multiskill training, 8, 107

National Advisory Board on Workplace Training, 39
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133,227-255,267
unskilled workers, 75,84-85,96,103,105, 107,110,146,155,
157
upskilling, 157, 158
wages and, 75
see also Basic skills; Literacy; Retraining; Social skills; Tests
and testing



Index . 279

Sloan, Alfred, 83
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Census Bureau, 33,67,69, 121
corporate surveys, methodology, 128, 167
Federal, general, 33,67,255
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see also Apprenticeships

Wages and salaries, 5,7,27,79,82, 129,227,228,243,247

apprenticeship training and, 240

automobile industry, 104, 116,243

and foreign relocation of industry, 146

manufacturing, 116

minorities, 80
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