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ABSTRACT

To determine whether current automotive mechanic training
programs provide adequate exposure to the knowledge and skills
needed to properly service and repair motor vehicles, data were
gathered on the tasks, service and repair establishments, job
market, labor force, and training programs. Primary sources of
data are reports prepared by various departments and offices of
the government. These were supplemented by review of the litera-
ture and interviewing persons knowledgeable abcut service and
repair of automobiles and training of auto mechanics. Findings
indicate that: 1) two thirds of the auto mechanics are employed
by dealership garages, independent garages, ané gasoline service
stations, 2) out-of-school youth constitute the primary source of
entry-level automotive service and repair personnel, 3) public
high schools periorm most of the automotive mechanic pre-employ-
ment vocational training, 4) the standard course guides developed
by the AMA and the U.S. Office of Education have national applica-
bility, are curraznt, complete, and satisfactory, 5) course guides
should be up-dated periodically, 6) a shortage of highly skilled,
experienced mechanics existg;; dqmqhd""@orﬂip,exp\g;iemg_d..rgn_q_duatgs,/-
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Té'ﬁ.’cfﬂj,vel—y‘\l-igh‘t:p 7) more mechanics are trained annually than
are absorbed by the industry, 8) the present system of selection
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l. THE PROBLEM

The intent of this study was to determine whether current
automotive mechanic training practices provide adequate exposure
to the essential knowledge and skills required to properly main-
tain and repair motor vehicles and to recommend satisfactory
alternatives if these conditions are not being met.

There is a need to compare the tasks actually performed in
the garage with the tasks being taught in the schools and garages.
It should be determined whether the training realistically pre-
pares a mechanic for his employment. Tasks which incidentally
appear to be related to the national periodic motor vehicle
inspection program and a proposed national safety standard for
used cars will be included.

A number of different types of establishments provide repair
services: manufacturers' agencies or dealers, independent garages,
service stations, specialty shops, and others. A degree of
selectivity was anticipated among the establishments in respect
to kinds and amounts of various tasks performed in repairing
and maintaining automobiles.

The labor fcrce of the auto repair industry is expected to
possess characteristics which may be described in socio-economic
and psychometric terms of reference. Some degree of selectivity
may be observed in the assignment of groups with similar character-
istics to specific types of repair establishments.

Training systems or programs of instruction may demonstrate
selectivity in the selection of repair and maintenance tasks in
the curriculum, and consequently in the repair and service
establishments. The selection of students for training to enter

the labor force ‘likewise may be selective.

Without these distinctions this study must progress on the
assumption that all repair establishments respond to all repair
and maintenances tasks, and consequently that all training courses




will qualify all students to enter employment in every establish-

ment.

The description of the job market, i.e., products or services
tc be performed, repair establishments, wages and working condi-
tions, will depend upon data which has nation-wide applicability
and which is provided by constituted data collecting agencies.
Descriptions of the labor force will also be limited to similar
types of available information.

The study assumes. that a printed course outline is sufficient
evidence of the skills and knowledge taught in the training
system where the instrﬁction is offered. The scope of this study
prohibits the collecting and analysis of all course guides; there-
fore, only those materials attributed to a selected system will
be utilized.

The purpose of the study is to determine the extent to
which course guides in auto mechanics training do exist in order
to determine suitability and, as necessary, to recommend the
development of needed new materials or the revision or supplemen-
tation of existing materials.

The study is not intended o change or improve the job market,
to motivate or affect the makeup of the labor force, or to
evaluate and to judge the relative effectiveness .of training
systems except for purposes stated above.

12




2. REVIEW OF THE LITERATURE

Observers of the automotive industry in America have long
been aware of a growing disparity between the size of the motor
vehicle population and the size of the work force that maintains
it. Although many periodical articles were reviewed, none stated
the problem more clearly than the June 1968 issue of Motor, in
which the editors point out that the situation has been steadily
worsening for more than twenty years. The problem is stated in
terms of the vehicle to mechanic ratio, which, according to cur-
rent figures, is in the range of 130 vehicles per mechanic.

According to Automotive News [2], the present population of
registered vehicles is about 100 million units. At the same
time, the Bureau of Labor Statistics [3] reported that auto-
motive service personnel and repairmen of all categories current-
ly number about 1.5 million. Roughly half of these are classified

as automotive mechanics; the remainder are service station atten-
dants, parking lot attendants, lube men, car washers, and the like.
This is the basis of the 130 to 1 ratio.

Lesh says [4] that there is no general agreement on the
ideal vehicle-to-mechanic ratio. He attributes this to the
relative emphasis given to factors such as the increased complexity
of the automobile, improvement in tools and equipment, advances
in diagnostic techniques, etc. Motor [1] reports that the ratio
preferred by authorities in Detroit is 80 or 85 to 1, but that
that figure is probably unrealistically low; a ratio of 100 to
1 is probably more reasonable.

Castor [5] indicated that the major complaints against the
automotive service and repair industry include the high incidence
of repair jobs that require refixing, the difficulty of getting
work done, and the alleged high cost of maintenance and repairs.
He points out that there is a cause and effect relationship
petween these difficulties and the size, as well as the quality,

3
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of the service and repair establishments. Paul E. McDonald, who
is responsible for mechanic training at General Motors Corporation,
stated [6] that although the industry is finding ways to cope with
some of these problems, an important part of the solution will be
to greatly increase the number of trained men entering the trade.
Senator Philip Hart, conducting hearings on the cost of automobile
repairs, is quoted in Automotive News (7] as suggesting that the

industry and the government start a massive cooperative training
program to keep up with the growing car population.

The emphasis in the periodical literature is clearly on the
need for more and better trained auto mechanics. Lesh [4] points
out that "the need does not appear to be for mechanics per se,
but rather for 'good' or 'experienced' mechanics." This difference
illustrates why it is so difficult to assess the needs of the
industry in terms of mechanics. While the Dictionary of Occupa-
tional Titles [8] published by the U.S. Department of Labor in-

cludes a concise description of an automobile mechanic, there is
little agreement in the field as to the requirements of the work,
the qualifications of the workman, or the standards by which
these things are classified. Employers seek a mechanic when they
actually need a tune-up man, a brake man, or a squeak, rattle,
and leak man.

The manpower requirements of the industry are affected by
three sets of factors. The interrelationships of all three
must be considered in securing and adequately training enough men
to staff the industry properly. Both the problem and its solution
are influenced by (1) automobile design and construction, (2)
the nature and the place of the work, and (3) the characteristics
of the worker. While these items cannot be easily separated in

practice, they provide convenient headings under which to examine

the background of the auto service and repair industry.
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2,1. THE AUTOMOBILE

There has been a continuous effort to reduce the need for
highly skilled mechanics [9]. This has been accomplished in
many instances by improved design, although most of the changes
in design or manufacturing technique are not for this purpose.
In any case, the automobile had become a dependable and easily
maintained machine prior to the outbreak of World war II.
Although reliability and repairability were improving, the gains
realized were being offset even then by the rapid growth of the
vehicle population.

Garagemen, in trying to counteract an increasing shortage
of skilled mechanics, found it expedient to use new or factory
rebuilt parts in lieu of repairing or overhauling parts in their
own shops. Snow [10] attributes this practice to economic
circumstances in the automotive service and repair industry and
concludes that it has led to a substantial reallocation of 1labor,
i.e., one man on the assembly line has replaced several men
doing the same thing in the garage. Mel Turner [ll] pointed out
that there has been a constant increase in the number of shops
that specialize in the repair and overhaul of specific items of
automotive equipment, thus concurring with Snow's analysis of
the situation. ,

Manufacturing technique has also changed. In order to
achieve production efficiency and cost advantages, many parts
have been simplified and permanently assembled. Today it is
often impossible, or impractical, to open up a unit and repair
it., Switches, instruments, and solenoids, for examplé, are
often permanently sealed; since faulty ones cannot be economically
repaired, they are replaced.

Before World War II, the automobile was becoming progressive-
ly more durable, simpler, and, in many ways, easier to maintain,
This led to predictions that the auto would soon become a mainte-
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nance-free machine. Coupled with the poor image of garage
working conditions and low pay, this prediction tended to dis-
courage many young men from pursuing a career in the automotive
service and repair business.

Following World War II, automobile production multiplied
rapidly, and the need for greater numbers of mechanics became
increasingly apparent. The Independent Garage Owners of America
pointed out in a 1968 mechanic recruitment pamphlet [12] that
vehicle registrations rose from 32 million in 1940 to almost
73 million in 1960, an average increase of 2.1l million per year.
Automotive News reported [13] that registrations had reached 100
million units in March 1969, and that the R.L. Polk company

estimated the current growth rate at 3.1 percent per year. Thus the
most important influence of the automobile itself on the problem

of recruiting and training mechanics is probably the motor vehicle
population growth rate, which continually increases the need for

more manpower.
2.2, THE WORK

The review of the literature indicates that both the automo-
tive service and repair work and the service and repair establish-
ments are changing. Developments that grew out of the World War
II technology, such as power steering, larger engines, and im-
proved automatic transmissions, made the mechanic's job more
difficult simply because these "improvements" filled up the space
under the hood. Items which formerly were readily accessible
and easy to change, such as spark plugs or fuel pumps, have become
so embedded in the machine that often other parts must be removed
just to gain access to them. The addition of emission controls
will further aggravate the situation.

Likewise, the newer "space age" technology has two opposing
effects. While it has contributed greatly to reliability,
efficiency, and space-saving, such as with teflon seals,

6
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alternators, and micro-circuits, it has also complicated the

repair process by introducing new materials, new concepts, new
components, and additional items of equipment. The result has
been to magnify deficiencies arising from the lack of understand-
ing and the lack of competent personnel, Snow [10] concludes
that the increasing sophistication and complexity of the auto-
mobile have been importanﬁ factors in the industry's inability
to cope with the increasing demand for quality service and
repair,

In Safety for Motor Vehicles in Use [14] the Secretary of

Transportation anticipates a work load increase in the auto
service and repair industry, particularly in the event that
Federal used car safety standards and universal periodic motor
vehicle inspection (PMVI) are established. This study assumes
that these circumstances will occur, and that the work load and
work force of the future will necessarily have to accommodate
these conditions.

A work force increase of about 11,375 mechanics would be
required to handle the additional inspection work load. This
estimate assumes that these inspections will be performed once
a year in privately owned, state licensed garages in an average
time of thirty minutes per vehicle [15]. Using registration
figures published in Automotive News [9] there are:

32 states with PMVI 54,489,000 vehicles
7 states with random
spot checks 28,118,000 vehicles
12 states no inspection . "
required 17,351,000 vehicles

Oon this basis, 45,469,000 vehicles are not periodically inspect-
ed at this time (about 45.5 percent of the total).

According to O'Day and Creswell [16] increased inspection
activity will not greatly increase the repair load in the long
run. They conclude that inspections will mean that some classes

i?
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f of repairs, such as hrake defects, will be made sooner, but,
considering average car life, perhaps not a greater number of
times. The wear-repair cycle will be moved ahead slightly in

e S b e SRR

terms of car age, but, once the industry has caught up with

the accumulation of negelected maintenance, the repair rate 3

will stabilize at a slightly higher level than the present ;
(ignoring the effects of population growth and increasing f _
complexity of the vehicle). 3

The work load, however, will increase [14]. While 11,375 ?
mechanics is a sizeable group of men, this may not be particularly |
significant in terms of specially trained manpower. Booz, Allen,
and Hamilton conclude [17] that automotive mechanics do not
require extensive training as motor vehicle inspectors in order
to function properly in the inspector role. Thus, even if all
19 states that do not now require periodic vehicle inspection

were to initiate inspection programs.immediately, it is not

likely that the industry would be unable to continue operating.
Piore says [18] that personnel shortages are ordinarily overcome
by the reassignment of existing manpower, thus unfilled job
openings seldom result in a complete shutdown.

There are developments in the industry that, in terms of
| manpower allocation, may be as important as the increasing size
of the work load. New concepts of business management and the
specialization in specific aspects of automotive service and
repair lead to a redistribution of the market and, consequently,
to a reorganization of the industry.

The National Automobile Dealers Association shows [19]
that dealership garages are decreasing in number and increasing
in size and complexity. The function of these garages is becoming
more and more to support the automobile merchandising system
* rather than to accomodate the motoring public at large. The
importance of the service department to the new car sales effort

8
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makes it mandatory for the management to retain a staff of

mechanics who are highly proficient with a given manufacturer's
. roduct, particularly the new models. In this case there is a
need for product-ofiented training, as well as for basic mechanic
training.

The independent garages, as the name implies, have had only
a tenuous relationship with the automobile manufacturers until
very recently. Automotive News [20] reports that the independents

are now actively seeking closer ties with the manufacturer,
primarily because of their greater involvement with warranty
work and their desire to obtain better parts discounts and
availability. Leonard [21l] indicated that the growth rate of
independent garages is about six percent per year, which implies
a continuing need to increase the output of the mechanic train-
ing establishment. The characteristics of this market, however,
require the mechanic to have extensive knowledge of all makes
and models of automobiles rather than a specialized knowledge

of the products of one manufacturer.

Cecil [22] indicated that the gasoline service station
operators are also becoming increasingly involved in automotive
repair and warranty work. He seces a definite trend toward an
increased complexity of the work done in the service station, and,
consequently, a growing interest on the part of the service
station operator in employing skilled mechanics. Many repairs
are made in the service station, especially the replacement of
parts with inexpensive help and with a high degree of customer
satisfaction., But, as the repair activity moves toward more
complex operations, the need for well trained aid versatile
mechanics increases,

Lesh [4] points out that another group of employers; the
specialty shops, occupy a unique position in the industry.

Because they specialize, they are able to employ inexpensive

help. Since specializing is based on a systematic routine for




replacing standard parts, low cost and customer satisfaction are

more or less assured. Consequently, these establishments are
absorbing more and more of the total repair load. While this
implies an increasing need for mechanics, the nature of the work
indicates that repairmen in this category do not need the exten-
sive training to produce an all-around, competent mechanic.

The diagnostic center, a relatively new concept of the
automotive service and repair business, is beginning to show up
in significant numbers. Automotive Center Consultants, Inc.
reported [23] that a Stanford University research study predicts
15,000 major diagnostic centers and perhaps 150,000 minor ones
by 1975. This is interpreted to mean that 165,000 establishments,
some new, will have adapted in some degree to the diagnostic
center concept of automotive service and repair. The personnel
required to staff such operations may not need skills that are
significantly different from those used by mechanics in other
kinds of general auto repair shops. Automotive Center Consultants,
Inc. indicates that the technicians who operate these shops are,
generally speaking, "good" mechanics who have been given additional
training in the use of diagnostic equipment; the men who act as
assistants and helpers are easily trained, since they do not
“ordinarily use the full array of skills required of the mechanic.
But the men who perform the bulk of the repair work in these
establishments are, in general, "average" mechanics.

Businesses and industries that maintain their own motor
vehicles also employ a large number of mechanics. Since these
men perform essentially the same range of tasks as the mechanics
in the dealership garages, the independent garages, and the
repair-oriented gasoline service stations, their technical train-
ing need not be significantly different from the others.

2.3. THE WORKER

Most employers agree [9] that formal pre-employment training
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is a highly desirable prerequisite for entry into the auto
mechanics trade. Holtrop, Kurczynski, and Suda found [24],
however, that comparatively few young men move directly into a
mechanic's job upon graduation. Their data indicate that about
20 percent of the employed graduates classify themselves as
mechanics or technicians; 41 percent of the graduates responded
that the automotive courses were useful in connection with their
work; 52 percent were found to be employed in the trade or in a
related occupation.

Vocational and Technical Education, Annual Report, Fiscal
Year, 1965, [25] published by the U.S. Department of Health,
Education, and Welfare, shows that approximately half of the

trade and industrial course graduates accept initial employment
in the trade for which they were trained. While this includes
all trades, it is assumed that a proportionate number of those
who receive auto mechanic training also do not take up that
occupation. Bedell shows [26] that only 40.5 percent of all
auto mechanics and repairmen report having had pre-employment
training for their occupation; i.e., many who enter the trade
have not had the benefit of formal training.

The Advisory Council on Vocational Education reported [27]
that about 33 percent of the graduates of trade and industrial
courses are not available for placement in jobs due mostly to
continuing education and to the draft. Wright states [28] that
16 percent of the enrollments in trade and industrial vocational
courses are in automotive mechanics; his data show that there
were 50,015 full-year and 4,544 half-year enrollments in auto-
motive mechanics at that time.

Gil Putman makes the point [29] that out of 98,000 graduates

of vocational school auto mechanic courses, only 17,000 entered

the craft, indicating that a great many young men are interested
in learning about the automobile, but that not very many of them
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care to become mechanics. Knoebel has found [30], however, that
employers are seeking maturity beyond that of most high school
graduates, and Lesh says [4] that, in spite of trade school
graduation, most employers would not hire youth.

Levenson, Barnard, and McDill found [31] that pre-graduation,
in-shop training (cooperative education) exerted a direct,
favorable influence on post-graduation admittance to the trade.
They conclude that auto shops do not compete with other kinds of
pusinesses for the services of inexperienced youth, even though
many of these young men have had two or three years of mechanic
training, unless the specific shop has been directly involved
in the growth and development of the specific youth.

While there are some questions concerning the use made of
the output of current training programs, there is little doubt
that the need for mechanics, hence the need for mechanic training,
will increase. Lecht distinguishes between "crying need" and
"firm demand" by estimating benchmark goals apart from aspiration
goals [32]. He indicates that the anticipated normal growth
will generate a firm demand for a 23 percent. increase in the
number of automobile mechanics and repairmen by 1975, or a bench-
mark population of 932,000 mechanics by that data. In contrast,
the aspiration goal of 1,159,000 mechanics by 1975, representing
a 53 percent increase in the mechanic population, can be
characterized as a "crying need" for trained men.

In either case, the review of the literature suggests that
there is an important connection between wages and the number of
young men who pursue a course of instruction leading to employ-
ment in the industry. Snow concludes [10] that as long as garage
owners continue to offer sub-standard wages to young automobile
mechanics the annual output of school trained mechanics will be
diverted to other industries, leaving the less capable to £fill

more of the job openings in the garages. Heummrich [33] has said
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that an increase in wages is probably the only realistic way to
attract more better qualified men to the industry. Snow [10]
points out, however, that no wage increase is likely without
some force, such as a labor union, to exert pressure on the
employer.

William Winpisinger, as quoted in Automotive News [34],

told the Federal Trade Commission that auto mechanics are the
lowest paid skilled tradesmen in the country, giving the national
average wages of auto mechanics as $3.36 per hour, of factory
machinists as $3.59 per hour, and of building trades journeymen
as $5.09 per hour. He suggested that while greater union
involvement might overcome the low mechanic wages the unions

up to now have concentrated their attention of the factories,
where the return on the organizing investment is more favorable.

In any event, it is a matter of continuing speculation
whether or not the entry level pay is the primary determinant of
the number and quality of young men entering the trade. While
those authors reviewed, in general, recognize the influence of
image, status, and working conditions, as well as pay, they
also generally attribute the success or failure of the individual,
the entrepreneur, and the industry to the quality of the work-
manship; this, by implication, means the quality of the
training. Thus, a review of the training establishment is
entirely appropriate.

The U.S. Department of Labor [35] states that most automobile
mechanics learn the trade through work experience. Starting as
handy men or helpers, they generally spend three to four years
acquiring the knowledge, the skills, and the tools to qualify as
all-around mechanics. Although it is pointed out that most

training authorities recommend a three or four year apprenticeship

as the best way for a young man to learn the trade, an interview
with Mr. Elliot French [36] revealed that there were approximately
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6,500 auto mechanic apprentices registered as of February 1969.
This indicates that the response to the apprenticeship program
for auto mechanics has been something less than enthusiastic.
Lesh [4] attributes the lack of appeal of the auto mechanic
apprenticeship program to the sub-standard wage structure,
particularly in the beginning stages, the futility of undergoing
long and arduous training when good jobs in other occupations
are readily available, and the fact that one can, with a little
effort, become a first class auto meéhanic, at top pay, without
having to go through the apprenticeship routine.

According to Bedell [26] about 40 percent of auto mechanics
have had formal job training; 48 percent had on-the-job training;
and 61 percent had been involved in casual methods of learning.
These percentages total more that 100 because some men indicated
more than one way of learning the trade. About 14 percent said
that formal job training was the most helpful; 28 percent felt
that on-the-job learning was the best; and 40 percent thcught
casual learning was the best; note that only 1.6 percent favored
apprenticeship training. Since Manpower Development and Train-
ing Act (MDTA) and Adult Educution programs lean heavily on the
principle of learning by doing, these figures may explain why
these courses are generally well attended.

The U.S. Department of Health, Education, and Welfare [37]
measures the success of the MDTA programs in terms of increased
income for those who complete the courses, claiming that the
improvement in income is significant. Main [38] states that
MDTA training has only a slight effect on wage improvement since,
in his study, as many non-trainees as trainees experienced a
wage improvement during the period of the study. He concludes,
however, that those who complete the training are more likely to
be employed than those who do not receive training.

The major interest in the literature consistently revolves
around the high school vocational training. Bedell shows [26]
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that about 41 percent of auto mechanic training was given in
the high school, which constitutes the largest segment of all

pre-employment training. Yet when an attempt is made to evaluate

the effectiveness of the high school vocational programs, some

difficulty arise.

Most of these evaluations are based on follow-up studies of

the activities of the graduates. Since these are usually done

by questionnaire, the respondents are ordinarily classified as

(1) available for employment; (2) not available for employment;

or (3) status unknown. While in some studies, the status unknown

account for an inordinately high percentage of the graduates,

the biggest difficulty arises in classifying the kind of employ-
ment. Sharp and Krasnegor point out [39] that a great deal of
care must be used in interpreting the findings of these studies

since there is no way to establish whether the job reported

is in a training related occupation. In their words:

The decision to classify a job as related or
unrelated to training may be made on the basis of
the individual's self-report or through a comparison
of job titles and the particular program in which
the graduate was enrolled. Obviously, there is
considerable opportunity here for arbitrary decision
making.

Kaufman et al. reported [40] that the major difficulties

with the secondary school vocational programs lay not with the

training programs themselves but in such matters as guidance

and
and
the
the

counseling, student placement, school-community relations,
the attitude of business, industry, and the unions toward
high school training programs. Their follow-up study of

graduates of area vocational, comprehensive, and academic

education high schools revealed little difference in the influence
of the school type on the suitability of youth for employment.
Although the vocational school graduates were somewhat more
readily accepted for initial employment, their earnings over a
period of time were not as high as those of the academic high

15
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school graudates. Egermeier et al. [4l] seem to confirm this.
! The first year follow-up study of those who completed their
program indicates that vocational training seemed to enhance
either stability of employment or securing of employment, but
not the rate of pay; academic training appeared to be equally
important as vocational training.

While there are at least three other important kinds of
mechanic training institutions, post secondary schools, commercial
trade schools, and the manufacturers' training organizations,
they either do not figure prominantly in the literature, or
their contribution is directed primarily toward the up-grading
or up-dating of mechanics rather than toward pre-employment
training., Consequently, these areas of interest will be discussed
under the appropriate section of this report dealing with the

findings.
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3. METHOD

The study assumes that an examination of the industry and
an analysis of the job market, manpower supply and the current
training courses will permit a meaningful evaluation of the
extent to which present training programs exist and the extent
to which these contribute to satisfying the purpose of auto
repair and service. published data including statistical reports,
on the auto repair and service job market and labor supply, will

be collected and analyzed.
3.1. JOB MARKET

3.1.1. TASKS. Nationally acknowledge reference works and
national reports by the ihdustry will provide definitions of
repair, maintenance and service tasks performed on automobiles.

The presentation of this material will follow the outline
format and include the material found in Ssafety for Motor Vehicles

in Use, by system, subsystem, or component. Criticality and
.probability categories will be noted.

Expert advice, through writings and interviews will be
employed to assist in identifying repair tasks which show
probability of being phased out. Emerging or changing tasks,
including diagnosis and repair will be anticipated and recorded
in the general context of repair, maintenance, and service.

3.1.2. ESTABLISHMENTS. Types of business establishments
providing auto repair and service will be defined and described
by means of objective published data. Expert advise and field
observation will be employed to establish in general terms the
correlation, if any, between tasks or groupings of tasks and
repair establishments.

Other features of the job market will be reported. These
include: employment prerequisites such as experience; education
and training; earnings; advancement prospects; working conditions;

and prestige status.
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3.2. LABOR FORCE

Authoritive sources for estimates of the size of the current
work force will be selected and reported. Assignment by types
of establishment will be reported.
" Estimates of current and projected shortages of auto
repair and service personnel will be reported along with the
basis for arriving at the estimate.

Information will be selected from published census and
other data to determine and describe, in general, the socio-
economic, psychological, and other characteristics of the current
auto repair labor force. Expert advice, through writings and
interviews, will be employed to determine the general correla-
tion, if any, between classifications of erployees ar;d types

of repair establishments.
3.3. INTERPRETATION

Findings on repair tasks, repair establishments, and repair
personnel will be interpreted for the purpose of further
delimiting the study. Tasks, establishments, employees or a
combination of these which are determined to be of relatively
small significance will be eliminated from further consideration.

The selected combination of tasks, establishment(s), and
labor force will serve as the basis for an inventory and analysis
of national training systems and training course content. To
the extent that substantive data, expert opinion, and field
observation permit nationelly applicable conclﬁsions, distinctions
will be drawn betweeh an expressed need and a market demand.

Manpower shortages will be presented as evidence and justifi=-
cation for job-entry-level training programs. Training objecti‘ves
will be stated in terms of entry-level performance requirements.
Anticipated entry-level earnings will be reported.

'Availability of untrained manpower with necessary abilities

and aptitudes to complete training and enter employment will be

2-8 18




established in general terms. Data on working conditions,
- earnings, and status will be presénted for other jobs requiring

comparable skills.

3.4. TRAINING SYSTEM SELECTION

An inventory of all training systems will be constructed
and data obtained from available published reports and records
for each. The nature of the data will be consistent for all
systems and will include: influence of particular tasks or
cluster of tasks, influence of particular establishments,
enrollment, job placement characteristics of trainees, facilities,
staff, expenditures and other pertinent and comparable features.
Evaluation will be objective and for the sole purpose of permit-
ting comparison.
Expert advice will be employed to identify, for further
study, the training system for which the greatest correlation
exists with the selected segment or segments of the job market. |
The study at this point is expected to depart, to the degree |
possible, from an extremely general hypothesis that any or all ‘
members of the labor force be trained through any or all train-
ing systems for employment by any or all establishments perform-

ing any or all repair and service functions.

3.5. COURSE CONTENT

Course outlines used by each training system will be collect-
ed. An analysis will be made using the selected system as a basis
for comparison. In addition to a comparison among systems of
units by content, hours assigned to classroom theory and total
hours will be compared.

Units identified by analysis of course content of the
} 1 selected training system will be correlated with those repair,

maintenance and service tasks identified as most typical of tasks

performed in a selected type of repair establishment.

19. .
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Evidence will be sought, through expert opinion, writings,
and interviews, of prerequisites for trainee selection, i.e.,
age, education, intelligence and aptitude. Likewise, achievement
and attainment evaluation and measurement procedures will be
identified and described. Standards for selection and attainament

will be correlated in general terias with applicable characteristics
noted in the labor force study. )
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4, FINDINGS: TASKS, ESTABLISHMENTS,
LABOR FORCE AND JOB MARKET

4.1. REPAIR, MAINTENANCE AND SERVICE TASKS

This study assumes that an automotive service and repair
facility can be described according to the kinds of repair,
maintenance, and service tasks that are routinely conducted in
that establishment, and that an auto mechanic-training course
can likewise be described according to the kinds of repair, main-
tenance, and service tasks that it presents to the student. The
mechanic's work is the medium through which the industry and the
training programs are compared. This section of the findings,
therefore, is concerned with the tasks that are performed in the
service and repair of automobiles.

4.1.1. TASKS LISTED IN THE DICTIONARY OF OCCUPATIONAL
TITLES. The Dictionary of Occupational Titles [8] describes the

mechanic's work in terms of operations such as removing and
replacing units (engines, transmissions, differentials, etc.);
disassembling and inspecting units for wear, damage, or malfunc-
tion; and repairing or replacing pafts in accordance with manu-
facturers' specifications or manuals. Mechanics may overhaul or
replace items such as carburetors, starters, generators, distri-
butors, pumps, etc. and may install items such as radios, heaters,
mirrors, tape players and windshield wipers. In addition to
hand tools, the mechanic may operate lathes, shapers, drill
presses, welders, lifts, hoists, and power hand tools such as
pneumatic wrenches and electric drills. 1In other words, the
mechanic may perform any task that is involved in the servicing,
repair, or maintenance of a motor vehicle.

4.1.2. TASKS LISTED IN THE FLAT RATE MANUALS. The 1969
issue of Motor's Flat Rate and Parts Manual [42] was reviewed in

order to identify further the repair, maintenance and service

functions that constitute the technical work, or the tasks of the
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mechanic. Collision repair, or body work, is not included in
this manual, and hence is not included in the list of tasks.
In addition, the differences in engineering or manufacturing
technique that distinguish one product from another, such as
coil spring suspension vs. torsion bar suspension, have been
disregarded. To eliminate duplication, only one product line
was analyzed, but the complete range of tasks for that product
is included.

The vehicle is broken down into 25 systems in the flat
rate manual: maintenance, exhaust emission controls, tune-up
and ignition, fuel system and intake manifold, exhaust system,
starting motor, etc. Under each one of these labor operation
titles, there is a labor operation index. The number of tasks
under each index varies according to the complexity of the sys-
tem. Table 1 shows the systems as they are listed under one
make of automobile, and gives the index of labor operations
under each system. The total number of tasks from this table
is 261. A review of the complete listings in the flat rate
manual indicates that the number of tasks per automobile does
not vary substantially from one make of automobile to another.

The various types of transmissions are listed in separate
chapters of the flat rate manual; thus transmission tasks aré
not included in Table 1. Table 2 1lists the options that are
available for the automobile shown in Table 1, and shows the
number of labor operations that are indexed for each type of
transmission. While this produces a total of 213 transmission
tasks, this figure is misleading, since a high percentage of
the tasks are identical within each category of transmissions.
For example, there are two basic types of three-speed synchro-
mesh transmissions. One series (three) lists 11 labor opera-
tions, and the other series (two) shows 10 operations. Thus,
the table seems to indicate that there are 53 distinct tasks
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TABLE 2. TRANSMISSIONS AND ASSOCIATED TASKS [42]

N O T . L AT R D T TG A DY 1 N QU U™ 205 LT3 Moot st yommrmamtom o o on o

Automatic Number Three-Speed Synchro- Number
Transmissions of Tasks Mesh Transmissions of Tasks
Type A 28 Type A 11
B 28 B 11
C 28 C 10
D 22 D 11
E 30 E 10

Four-Speed Synchro- Number
Mesh Transmissions of Tasks
Type A 7
B 7
C 7

for the three-speed synchro-mesh transmissions. Howéver, 10
of the tasks are common to both series, while one series has
one additional task; thus the total for the three-speed trans-
mission is 11, not 53. The same difficulty arises in counting
the tasks for the four-speed synchro-mesh and the automatic
transmissions. '

Power steering and glass replacement operations are also
listed in separate chapters of the flat rate manual. There are
14 power steering labor operations listed for the particular

automobile, which also are not included in the total from Table
l. The glass replacement labor operations are classified accord-

ing to window location: windshield, front door window, rear
door window, rear quarter window, and rear window. The various
makes of automobiles are listed under these headings, and are

broken down according to year, model and body style. Since this

method of classification produces a very large number of vir-

tually identical tasks this study assumes that, for a given win-

dow location, all glass replacement labor operations are the

a3b 26




same.
Caution must be exercised in using the flat rate manual as

a basis for task classification. The intention of the manual is
to indicate the length of time and cost of parts required to
accomplish a given repair; it does not indicate the complexity
of the job, the level of skill required to do it, or the fre-
quency with which the job occurs. For example, the book may
allot 0.3 hour for a given repair on one model of a car, while
it shows 5.5 hours for the same task on a different model of the
same car. The difference is that on the second car it is neces-
sary to remove and replace the engine in order to accomplish the
same, identical repair., Thus, while the manual tells a great
deal about the nature and the extent of the work, it does not
tell what the mechanic does or how often he does it.

4,1.3. TASKS LISTED IN THE MANUFACTURERS" MANUALS. A more
complete catalog of repair, maintenance, and service tasks is
found in the manufacturers' overhaul or service manuals. While
all manuals do not follow the same format, any of them can be
considered typical in terms of the kind and extent of informa-
tion listed. The information given here is derived from the
service manual [43] for the automobile used in the analysis of
the flat rate manual.

In this manufacturer's manual, 16 groups of components,
systems, and service functions are listed. Table 3 represents
this manual in outline form, showing the 16 groups, the sections
that are listed under each group, and the number of tasks that
apply to each section. Where alternate types of equipment are
listed in a section, i.e., two windshield wipers, three heaters,
etc., only one set of tasks is shown; this consolidates the
information and eliminates multiple counting of tasks, without
distorting the range of tasks the mechanic is expected to per-

form.
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TABLE 3. MANUFACTURER'S MANUAL TASK LISTINGS [43]

COMPONENT OR SYSTEM

Group I
General Information
Lubrication
Maintenance

Group IT

Windshield Wiper (Type A & B)
Heater System (Type A, B & C)
Heater-Air Condition System (Type A, B & C)

Group III

Frame and Body Mountings (Type A, B & C)

Group IV

Front Suspension (Type A & B)

Group V

Rear Suspension (Type A, B & C)

Propeller Shaft (Type A & B)

Standard Differential (Type A & B)
Positive Traction Differential (Type A & B)

Group VI
Manual Brakes (Type A & B)
Power Brakes (Type A, B & C)

Group VII
Engine Mechanical (Type A, B & C)
Engine Fuel System - General

Fuel Pump
Carburetor (Type A, B, C & D)

38 28

NUMBER OF TASKS

None
23 to 25
25 to 30

11
13
44

24

11

22
22 to 27

33
- 33 to 49

54
18

14
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TABLE 3. MANUFACTURER'S MANUAL TASK LISTINGS [43]

(Continued)

COMPONENT OR SYSTEM

Group VII
(cont.)

Cruise Control

Exhaust Emission Control System
Generating System

Starting System

Ignition System

Group VIII

Clutch (Type A, B & C)

Manual Transmission (Type A, B & C)
Shift Linkage

Automatic Transmission (Type A & B)

Group IX

Fuel Tank and Fuel System
Exhaust System

Group X

Manual Steering Gear

Power Steering Gear and Pump
Mast Jacket Assemblies

Tilt Wheel Mast Jacket Assemblies
Steering Linkages

Group XI

Wheels, Tires, and Front End Alignment

Grcocup XII

Chassis Sheet Metal (Type A, B & C)

393 29

NUMBER OF TASKS

14
20

23

12
30

83

11
39

31
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TABLE 3. MANUFACTURER'S MANUAL TASK LISTINGS [43]

(Continued)

COMPONENT OR SYSTEM

Group XIII

Battery and Cables

Lighting Systems

Signal Systems

Instrument Panel

Instrument Panel - Misc. Items

Radio

Group XIV

Radiator and Grille (Type A, B & C)

Group XV

Bumpers (Type A, B & C)
Group XVI

Misc. Accessories (Intentionally Disregarded)*

NUMBER OF TASKS

11

10
16

*Tasks in this group are so numerous that only diagrams

are shown and tasks not enumerated.
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There are a total of 754 tasks listed in Table 3. While
this indicates the number of jobs to which a mechanic might be
assigned, it does not show the amount of work the mechanic
does or the range of skills he needs. The text of the manual
provides a step-by-step description of how each service or
diagnostic function is to be done. Thus, although Table 3 does
not show it, the mechanic may execute only one step in complet-
ing a task, or he may execute many steps and operations. The
primary function of the manual is to assure that no step is
overlooked, and that the steps are performed in the propev
sequence.

This particular manual does not suggest an average time
required to complete a task. It does provide, to some degree,
a gquide to the skill required to do the job, since it lists in
detail the steps and operations that must be done. Like the
flat rate manual, however, the service manual does not predict
the frequency with which a given operation might occur (except
for scheduled servicing such as chassis lubrication).

4.1.4. 'TASKS LISTED IN OTHER STUDIES. This study assumes
that the frequency of a fault or malfunction influences the
emphasis given to that item in the training program; the amount
of training required to assure competence depends upon the
capability of the trainee, the complexity of the job, and the
frequency with which the job appears. Simple, routine tasks
require very little formal training. Highly complicated tasks
imply extensive training; but if the task occurs infrequently,
or if the trainee is of doubtful ability, extensive training
may not be warranted. Thus, the tasks that this study seeks
to define are those that £all between these extremes.

In 1964, National Analyst, Inc. [44] published a study of
automobile repairs made in gasoline service stations, dealer-
ship garages, and independent repair shops. They selected 18

o 41
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components, systems, and maintenance operations which, in their

view, constitute the core of the automotive service and repair

work.

form each of those kinds of work.

They then counted the number of establishments that per-
The results give a picture

of how extensively each category of work is performed, even

though no frequency count of the specific task was made.

TABLE 4.

NUMBER OF REPAIR ESTABLISHMENTS PRO-

VIDING GIVEN REPAIR SERVICES [44]

Repair Service

Lubrication and TBA
Engine Tune-Up

Exhaust System

Wheel Cylinders- -

Drive Train

Front End

Starter and Generator
Conventional Transmission
Power Brake Cylinders
Clutch

Steering Gears

Valves

Cooling System

Rebuild Engines

Water Pumps

Automatic Transmissions
Cores

Cylinder Reboring

Number of
Establishments

219,200
206,391
192,550
181,301
164,603
163,590
154,799
128,194
120,224
i18,750
116,309
104,521
94,695
87,759
85,595
84,518
57,256
39,775

Table 4

presents this information in a form slightly altered from the
The number of establishments performing each category

original.

42 32
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of work has been totaled,; and the tasks have been rearranged
in the order of their frequency of occurrence.

Table 4 indicates, as might be expected, that the more
complicated the task, the less frequently it is done. While
a great deal of the work revolves around the simpler, routine
service tasks such as lubrication and engine tune-up, the fre-
quency of the task decreases as both complexity and skill require-
men!: become greater.

The National Analyst study also compared certain types of
service equipment found in these places of business. Nine items
were selected from those data and are presented in Table 5 as
further evidence of the kind and extent of tasks that are preva-=

TABLE 5. FREQUENCY WITH WHICH GIVEN TOOLS
AND EQUIPMENT ARE FOUND IN AUTO-
MOTIVE REPAIR SHOPS [44]

Number of
Kind of Tool Establishments
Impact Wrench 194,206
Wheel Balancer 165,720
Generator Tester 146,832
Engine Analyzer (meter or
scope type) 120,404
Wheel Alignment Tools 67,823
Pin Fitting Equipment 63,151
Brake Shoe Grinder 52,745
Drum Brake Lathe 41,879
Cylinder Reboring Machine 32,044

lent in the industry. As with Table 4, it is the tasks requir-
ing the least complicated equipment and the lowest level of

skill that are, in general, most common.
The National Analyst study was concerned with the distribu-

43 .
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tion of specific service and repair jobs as they occur in the
thres primary categories of repair agencies. In order to evalu-
ate the distribution of the repair tasks themselves, a limited
study was made of three garages in Ann Arbor, Michigan. Table 6
presents these data, which were derived from the work orders on
file in each of the participating garages. Only one month's
accumulation of work orders was used from each garage, although
it is recognized that seasonal changes in weather affect the
frequency of certain kinds of service and repair work. Radia-
tor and cooling system repairs peak in mid-winter and mid-summer
because of extreme temperatures; engine tune-up and carburetor
adjustments peak in spring and fall because of changing tempera-
tures. Thus, an accumulation of repair orders taken at a dif-
ferent time of the year would reveal a different emphasis of
repair and service work, particularly in the section of the
country in which this sample was taken.

The major interest here, however, is that the frequency cof
specific tasks is in general agreement with the distribution of
these tasks throughout the industry. All of the establishments
studied (Table 4) do general service and repair work, which is
reflected in the equipment on hand (Table 5) and the accumulated
work orders (Table 6). By the same token, relatively few places
have engine overhaul equipment or do engine overhaul work.

4.1.5. TASKS THAT ARE DIMINISHING. An important aspect
of the automotive service and repair industry is the rate and
extent to which it is changing. The review of the literature
indicated that manufacturing technology increasingly tends
toward either factory overhaul or throw-away parts. 1In many
cases, the cost of overhaul is higher than the cost of a replace-
ment part; in some cases the unit is permanently assembled and
cannot be disassembled without destroying it. Switches, instru-
ments, solenoids, vacuum spark advance actuators, PCV valves,

44 34




VIR I A s e e

N

19diIpA PUE J3YSEM PIIUSPUIp 21eday 10/pue 3dejday
110D lesu|

SaUM Bnid xaedsS neisu|

piojluepy Ide|day io0/pue neday

‘PIYORIIE OS1P SEM UOIIRIS 31A195 B :6U1,004d I5NJ PUE stedal WIISAS 6Ulj00D Ut Pez!Ie1dads JUSWYSHQRISe SIUL »

otpey Jeday
BUtUOIIPUOD Y IDIAIBS
1332WOPp3ads sneday

€
€ Z
£ z
~ € Z
u s|eas pue s6utieaq JuOi4 Idel|day Jo/pue s1eday v ueg 11O 3delday Jo/pue steday 4 $12Q105QY X20yS deiday €
m abeulT 13ys 1ean neday v sjeubiS uiny ade|day Jo/pue neday r4 neday J9dIM pPUR JBYSEM PIJIUSPUIM (3
m abexulT 103aanque) neday v jlag ue4 ISnipy FA 1eys bulwy | @de|day 10 neday [
1 wWIISAS U000 IZHIIUIM [ 19lea neday F4 pu3 Jey ublvy '3
w SaAIRA PULID [ uoisSuUadsns uoi4 neday 2 neday PUR 931AI3S JUIOF |BSIAAMUN [
m autbul |INeYIdA0 S jeIsow ayl Ideiday 10/pue neday 2 GULIIA Ul SLI0YS J1eday pue puly v
_ 10INqUISIQ seday [ 10je49UaY) are|day 10/pue neday F4 uoIsSSIWISURIL PUR YIIN1D INRYIIA0 v
_ SIaPUNIAD 133YM Pue Saxelg INeYBAD 9 swniQ axesg uiny 2 BUIUOINPUOD 1Y §I1ANRS v
abeui 6uti91S 1sN(pY J0/pue adeiday 9 SI13PU|AD 193YM PUER SaX eIg INBYIIAO € SIYGIT wiiy v
3198 ue4 ISnipy 9 uoISSIWISURI ] puk Yd3INID INBYIIAQ € 3Nueyt seo neday 1 4
sanesg ISnipy L adidjie ] pue J3jNW adeiday € aNoOYD PUE 1032.NGIRD INBYIIAQD S
1033anqued snipy ya 3NOYD PUE 1J013.NqIeD INBYIIAD € soxesg Isnipy S
sqing Y61 ade|day 8 neday 19dIM PUR JDYUSRAM PIBIUSPUIM € pu3 Juosg ublly 9
axoyd pue 10331nqied) neday 8 sjybpeay wiy € J0321nqued ISnIpY pue urdld 9
san | seday 6 1331t 4 13N 4 doeiday € sas 1 neday A
uolssiwsuel] pue yoniD deiday 10/pue seday 6 abeulT 1YyS 129 neday v adid|ied pue Ja|3)ny edviday L
% 13314e1S Ioe|day J0/pue neday 6 JauelsS 9dejday J0/pue neday S JoleaH Meday L wn
. jejsowsay 1 adeiday Jo/pue neday 6 sail seday S e3taesS Anlica 8 ™
w 6uijooid ISNY 6 pu3 Juoig ubliy 9 sqing by eoeiday ot ~
w dn-aunl Joully Tt sas 1 aoueieq ) S19oUM aduerieg 144 )
~ dwng Jaiep oeiday Jo/pue neday et saneug Isnipy A auibu] ezAjeuy Tt 4
: Aiajieq adlARS vl Butiipp adeiday J0/pue seday L dn-euny iofew 11
,u Nuey seo neday ol dn-guny JomW 8 dn-aunt Jouiy (3¢
131e9H 11edaY 91 sqIng 1yb61] ede|day ot UL jang edviday vl
adidjie ] pue 133N\ ase|day €2 dn-guny iofeywy ot ARG FAIRA ‘A°D°d vl
dn-aun | iofenw [+] 1032.nqued Isnipy FA QUERID N\ 920|ddY 10 MIARS ST
11 4 *abueyd 11O ‘uoneduqn] -1 3DIAL3S IAIRA “A°D°d 61 wWeSAS BUIOO0D BZIIATUIM 91
neday s03e1pey oY 133104 11O *ebueyd 11O ‘uoieduqnT] (=74 331114 11O ‘9buryd 1O ‘uoned1gNT GS
» 1 9b6eIRY) JUdpUIdaIpU] sieday 1t 19123Q snedoy 1 3|0 saedoy
J0 30 10
RQUINN JPquinN PQWNN
NYSTHOIW ‘dOgdY NNV NI QImdOodddd SMSYL dIVdaY 40 NOIILNGIVLSIA IHL *9 JTEVL
- IH
= A " i

E




'y
5
5
}
H
g:
r

R i ey Xt v

AT,

TN A et

light bulb receptacles, and many other parts cannot be economi-
cally repaired. Other parts, such as rubber-mounted suspension
and steering linkage parts, no longer depend upon constant lubri-
cation, and hence do not wear out as fast. The result is a
greatly reduced frequency of replacement and a changing emphasis
on the mechanic's work. Parts such as the DC generator and the
electro-magnetic voltage controls are rapidly disappearing as

the technology perfects and brings into production alternators,
diodes and transistorized voltage control. -Many of the tradi-
tional tasks of the mechanic fade away as new techniques appear.

4.1.6. TASKS THAT ARE APPEARING. Although new concepts of
engineering and design are bringing about changes in the repair,
maintenance and servicing of the automobile, these things have
not, in general, changed the basic tasks that the mechanic is
expected to perform. While the reliability of proven units
tends to increase year after year, new developments force the
mechanic to learn constantly. Most changes do not involve new
mechanical principles, but simply produce new arrangetents and
combinations of component parts with which the mechanic has long
been familiar.

The notable exception to this is in the field of electron-
ics. Even in this area, however, the mechanic tends to gain
more than he loses. The trend today is toward plug-in type
circuit boards or micro-circuit components. Such devices give
the mechanic a physically less confused configuration of wiring,
more room in which to work, and fewer optiuns as to repair pro-
cedure. They relieve him of the need to be an expert electri-
cian, since there is little he can do other than plug in a new
circuit.

Other aspects of advancement are also appearing. Disc
brakes, brake proportioning valves, anti-skid devices, restraint
systems (whether straps and inertia reel or air bag) , energy
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absorbing steering columns and console-type cockpit layout all
bring with them a requirement for a whole new body of knowledge.
The important point is that the new knowledge does not depend
upon understanding new scientific principles, but is simply a
recataloging of the principles of physical laws (mechanics) that
mechanics have always used.

One important aspect of new work that will have an impact
on the mechanic's trade is federal legislation and control. This
falls into two general categories: exhaust emission controls
and vehicle safety items. The tasks involved in emission control,
at this stage of development, are likely to rest primarily upon
the engine tune-up man, who, for this reason, may become even
more a specialist than he is today. Vehicle safety regulations,
and such things as the safety defect recall campaign, may
increase the emphasis on the mechanic's inspection capability,
but it is unlikely that the vehicle safety reguirements will
substantially change the tasks the mechanic is pexrforming today.

4.1.7. TASKS THAT ARE CLASSIFIED ACCORDING TO VEHICLE
SAFETY STANDARDS. Another classification of maintenance, ser-
vice and repair tasks relates the mechanic's work to the safety~
related systems and components of the vehicle. A report com-
piled by the U.S. Department of Transportation [14] classifies
automobile defects and malfunctions according to the proba-
bility of occurrence and the criticality of the malfunction
should it occur. On this basis, the safety-related components
and systems are listed according to the "safety priority level."
This system allows the classification of every task according
to its relative importance in maintaining the vehicle in a safe
operating condition.

Table 7 lists the vehicle systems and the items in each
system according to the safety priority level. While thig does
not indicate the frequency with which the related maintenance,
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TABLE 7. SURVEY OF ITEMS INSPECTED IN 10 JURISDICTIONS
HAVING MOTOR VEHICLE INSPECTION

Safety Priority Level A Safety Priority Level C

Steering: Steering system:
Linkage Wheel
Wheel bearings Hydraulic pump
Drive belt Steering knuckle

Service brakes: Spindle nut
Master cylinder and Wheel studs

reservoir Serxrvice brakes:
Wheel cylinder Pedal
Caliper assembly (disc Linkage
brakes only) Drum
Tires Pads (disc brakes)
Road illumination: Parking brakes:
Headlight assembly Lever
Linage
Safety Priority lLevel B Shoes, etc. (drive ;

Steering system: wheel shaft type) !
Hydraulic booster Suspension: 3
Grease seals gerin s. I‘

Service brakes: prings .

Shoes vag:gt':;aln S
Lines and fittings ine .

Suspension: g&ﬁg: bearings :
Attachment points Fuel subsystem: 7
Linkage 13 Accelerator |

: Sho?i{f:k:nd stabilizer Exhaust subsystem

| p . Cooling subsystem:

‘ ower train: ‘ Fan belt
Automatic transmission
Grease seals gleciﬁcal subsystem:

Windshield assembly: Bt y :
Wiper-washer attery

2 . . Ignition

Road illumination: . .

Headlights Wlngilamrseld assembly:

Com,;,'::nr;c:{i:lggis Windows, side

9 Road illumination:
Brake 1lights . .

. . s Headlight switch
Brakelight switch . itch
Running lights _Dnnmar switc

Main structure:

Hood: Bod

Latch ody
Doots

Frame and panel
Fenders
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TABLE 7. SURVEY OF ITEMS INSPECTED IN 10 JURISDICTIONS
HAVING MOTOR VEHICLE INSPECTION (Continued)

Safety Priority Level D

Steering system:
Flexible coupling
Gearbox

Service brakes:

Disc

Tires:

Spare wheel and tire

Power train:

Clutch
Universals
Differential
Case

Fuel subsystem:
Carburetor
Fuel filter
Pump
Tank
Fuel pipe
Cap
Lines and fittings

Exhaust subsystem:
Muffler
Tail pipe

Cooling subsystem:
Radiator
Water pump
Hoses

Electrical subsystem:
Starter
Fuses, wires, etc.

Windshield assembly:
Defroster

windows, rear
Mirrors, side

Road illumination:
Backup lights
Auxiliary lights

Seats and headrests

Seat belts and harnesses

Instrumentation:
High-beam indicator
Turn signal indicators

Heater
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Safety Priority Level E

Steering system:
Column
Power train:
Gearbox
Propeller shafts
Fuel sybsystem:
Intake manifold
Exhaust subsystem:
Exhaust manifold
Emission control,
Positive crankcase
Headpipe
Cooling subsystem:
Radiator cap
Thermostat
Electrical subsystem:
Alternator/generator
Ignition switch
Communication:
Horn
Reflex reflectors
Hazard flashers
Main structure:
Frame
Body bolts
Doors:
Hinges
Crash locks
Handles
Hood:
Frame and panel
Hinges
Release
Body:
Trunk
Instrumentation:
Speedometer
Battery-charging
indicator
Fuel gauge
Water temperature
gauge
window-opening mechanism
Air conditioner




repair and service tasks occur, it does indicate the importance
to safety of these tasks and the emphasis that the associated
system should receive in the training program.

A study conducted by the Highway Safety Research Institute,
in which various vehicle safety inspection programs were inves-
tigated, gives some indication of the frequencyAwith which
safety-related maintenance tasks occur. McCutcheon and Sherman
[45] found that, in general, the most frequently reported motor
vehicle safety-related defects are asscciated with the more com-
plex safety-related systems and components on the wvehicle.
Figure 1 shows the relative frequency of occurrence of the safety-
related defects. While this does not show which tasks the mech-
anic is called upon most often to do, it does show how his time
is distributed in correcting the safety-related defects.

4.1.8. TASKS NOT OTHERWISE LISTED. There are a number of
tasks which, for one reason or another, are somewhat outside the
mainstream of the activity of the general mechanic. While all
of these are common to the service, maintenance, and repair of
automobiles, they are increasingly moving away from the general
shop and into the specialt:} house. Among these are tasks such
as painting, body and sheet metal repair, frame straightening,
upholstering, seat covers, convertible tops, radio, tape player
and instrument repair, and glazing.

Another area in which there is increasing specialization is
the field of component overhaul and rebuilding. Chief among
these specialty houses are engine rebuilders, transmission
rebuilders, and shops that renew items such as starters, gener-
ators, carburetors, fuel pumps, water pumps, etc. Other places
specialize in activities such as crankshaft and camshaft grind-
ing, cylinder reboring, wvalve grinding, etc.

4.2. REPAIR, MAINTENANCE AND SERVICE ESTABLISHMENTS

This study assumes that all categories of automotive repair
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maintenance and service establishments employ men who are
classified as automotive mechanics. It further assumes that
all such establishments can themselves be classified as follows:
(1) dealership garages; (2) independent garages; (3) gasoline
service stations; (4) fleet operators; (5) specialty shops;

(6) high volume shops; (7) diagnostic centers; and (8) spare
time operators.,

These designations categorize the various establishments
in terms of the kind of business in which they are engaged,
rather than in terms of the tasks performed by the mechanic.
These businesses are described briefly in the following para-
graphs.

Dealership Garages are repair and service facilities that

are operated in conjunction with an automobile sales franchise.
While the corporate structure of the dealership may indicate
that the service department or garage is a separate corporate
entity, the facility is intended to service and/or repair
vehicles of a particular make; specifically the vehicles pur-
chased from the dealership with which the garage is associated.
They offer the full range of automotive service and repair,
Independent Garages are establishments that perform general

maintenance and repair work for the motoring public at large;
they are not representatives of an automobile manufacturer. A
distinction must be made between independent shops that limit
their work to a specific kind of repair or service and those
that offer the complete range of normal service and repair.
Gasoline Service Stations are businesses that specialize in

dispensing gasoline, lubricating oil, and minor routine main-
tenance service to the motoring public at large. These units
are, in general, franchised dealers for a specific brand of
gasoline and motor oils. A great many of these facilities offer
a wide range of the more complex maintenance and repair work.
Consequently, they must be considered one of the major types of
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automotive service and repair establishments.

Fleet Operators are companies, businesses, or industries
that operate and maincain their own motor vehicles. They include
trucking companies, taxi operators, bus companies, rental car

agencies, sales agencies, government car pools, and others.
wWhile such fleets require the full range of service and repair
work, they do not absorb a major portion of the available auto-

motive mechanics.
Specialty Shops are establishments that limit their busi-

ness to one or more component parts of the automobile, or to

one »r more specific maintenance and/or repair services. Thus
they do not encompass the full range of mechanic tasks. These
businesses may be part of a chain operation such as Midas Muffler
or AAMCO Transmission, but many of them are independently owned
small shops that provide a specialized service to the industry
on a local basis. Their activities include things such as
radiator repair, tire retreading, front end alignment, starter
and generator work, upholstering, painting, body work, etc. The
larger concerns, such as those that specialize in rebuilding
engines, starters, generators, fuel pumps, carburetors, etc.,
are becoming an increasingly important influence in the distri-
bution of the repair work as well as the character of the work

performed by the general mechanic.
High Volume Shops operate as a service outlet for mass mer-

chandising organizations such as Sears-Roebuck, Montgomery Ward,
K-Mart, Korvette, Goodyear, Western Auto, and other concerns
that retail large quantities of auto parts and services to the
public at reduced prices. While these shops cover the complete
spectrum of repair work, they tend to concentrate on the simple,
straightforward jobs that produce high income per shop hour.
Thus they tend to skim off the easily done jobs, leaving the
more difficult, more costly, and less profitable work for the
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regular garages.

Diagnostic_Centers do not as yet constitute an important
segment of the automotive service and repair picture. They are,
however, indicative of the direction in which analysis and
replacement techniques are likely to develop. While they do not
account for all kinds of service, maintenance, and repair, the
diagnostic centers will exert stronger pressures on shop prac-
tices as they become more prevalent, consequently influencing

training emphasis as well as repair methodology.

Spare Time Operators are of two kinds: those who are
engaged in automotive repair for profit during off-duty hours
away from their regular job and those who do repair, mainten-
ance or service work on their personal cars during spare time.
Although this activity is commonplace, according to Lesh [4],
it is difficult to obtain an accurate estimate of its extent.
George Fry and Associates found [46] that on a cumulative basis
40 percent of all motorists have at some time replaced or
repaired parts on their automobiles. Their data indicate that
while do~it-yourself mechanics perform about 30 percent of all
simple maintenance, the proportion drops off rapidly as the
tasks become more complicated. For example, five percent or
less of piston ring or engine bearing replacements are executed
by these mechanics. Likewise, those wil0 are spare time mech-
anics for profit undertake the full range of mechanic tasks,
but, according to Fry [46], they account for less than two
percent of each of the numerous automotive repair, maintenance,

or service tasks performed by the industry.

In terms of tasks performed, it is apparent that not all
of the establishments listed above require the services of mech-
anics who are fully qualified in every aspect of automotive
maintenance, service and repair. Since a primary objective of
this study is to evaluate how the requirements of the industry
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as a whole fit the product of the training program as a whole,
those establishments whose personnel do not require full-range
vechanic training should be identified so that they may be eli-
minated from further consideration. The tasks listed by National
Analysts [44] will be used as the criteria of eligibility; they
are restated in Table 8.

TABLE 8. REPAIR, MAINTENANCE, AND SERVICE TASKS
THAT ARE PERFORMED IN ESTABLISHMENTS
PROVIDING FULL-RANGE AUTOMOTIVE SERVICE [44]

Starter and generator Clutch

Exhaust system Conventional transmission

Lubrication and TBA Automatic transmission

Steering gears Valves

Engine tune-up Cylinder reboring

Power brake cylinders Rebuild engines

Wheel cylinder Cooling system '
Front end Cores

Drive train Water pumps

Table 9 lists employer groups that are identified by the
Bureau of the Census and the Bureau of the Census and the Bureau
of Labor Statistics as employers of automotive meckanics. The
table shows the number of each kind of employer, the total num-
ber of workers employed by each, and the number of automotive
mechanics working for each [47-50]. This table will assist in
determining which of the employer groups will be singled out
for further study.

The total number of dealerships has been steadily declining
from a peak of 49,173 in 1949 to 27,149 as of October 1969 [51].
There is no indication, however, that the dealership garages
employ fewer mechanics. Leonard [21] shows that the dealership
portion of the automotive service and repair market has decreased
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from 40 percent in 1955 to 32 percent in 1967 (Table 10). How-
ever, car dealers went from 4.8 billion in 1958 to 7.2 billion

TABLE 10. DISTRIBUTION OF SERVICE WORK BY
TYPE OF OUTLET: 1955, 1960, 1961,
1963 and 1967 (in percents) [21]

Outlet Type 1955 1960 1961 1963 1966 1967
New Car and Truck Dealers 41 38 32 34 33 32 )
Auto Repair Shops 17 20 21 20 19 19
Gasoline Stations 16 17 16 13 15 16
Tire, Battery, and Acces-
sory Dealers 15 14 14 12 15 15
All Others 11 11 17 21 18 18
All Outlets 100 100 100 100 100 100

in 1967, and employment in the dealerships rose from 594,000 in
1958 to 706,000 in 1967, or an increase in the average number
of employees per dealer from 16 to 23 [19].

The independent garages, on the other hand, have been
increasing in number; Leonard shows that their average annual
growth rate is six percent. Table 10 indicates that the inde-
pendent garages have increased their share of the service market
from 17 percent in 1955 to 19 percent in 1967. While gasoline
service stations are also steadily increasing in number at the

rate of about six percent per year, Table 10 does not indicate
that they are increasing their proportionate share of the market.
In both cases, however, the annual growth rate is interpreted

to indicate a growing volume of repair work, and hence a grow-

ing need for mechanics.

National Analyst, Inc. [44]) found that repairs performed
in the service stations are complex enough that at least one
fully competent mechanic is needed at each station engaged in
this work. Table 1l shows the range of repair work that the
service stations perform, and also shows that they are perform;
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TABLE 11. COMPARISON OF THE NUMBER OF REPAIR ESTAB-
LISHMENTS IN EACH OF THE THREE CATEGORIES

PROVIDING GIVEN REPAIR SERVICES [44]

e e o A Tenl e S e A

Independent k!
Service Car Repair
Repair Service Station Dealer shop

Starter and Generator 53,669 37,784 63,346
Exhaust System* 86,647 35,471 70,432 f
Lubrication and TBA 158,852 25,446 34,902 4

Steering Gears* 20,630 37,398 58,281

Engine Tune-Up 94,899 38,169 73,323

Power Brake Cylinders* 41,260 31,615 47,349
Wheel Cylinders* 80,458 33,928 66,987 ]
Front End* 86,647 35,856 41,087 ;
Drive Train 53,639 38,169 72,795 ;
Clutch 33,008 34,314 51,428 ;
| Conventional Transmission 28,882 37,398 61,914 *
i Automatic Transmission 14,441 35,471 34,006 g
? valves 30,945 30,073 43,503 }
| Cylinder Reboring 6,189 14,651 18,935 :
] Rebuild Engines 18,567 28,916 40,276 :
g Cooling System 39,197 24,290 31,208 ;
. Cores 16,504 12,338 28,414 ;
j Water Pumps 33,008 21,205 31,382 ?
t *safety related items (asterisks added by HSRI)

f ing more of certain safety-related service and repairs than are

". either the independent garages OX the dealerships. Repairs that g
%ﬁ involve safety-related items (according to Highway Safety [

Research Institute) are indicated on the table by asterisks;
these items include the exhaust system, steering gear, power

brake cylinders, wheel cylinders and front end.




TABLE 12.

Equipment

Air Compressor
Floor Jack
Battery Charger
Spark Plug Tester
Impact Wrench
Portable Lifts

Wheel Balancers
Four-Wheel Post Lift
Generator Tester

Engine Analyzer of Meter
or Scope Type

Wheel Alignment Tools
Wreckers
Pin Fitting Equipment
Brake Shoe Grinder
Drum Brake Lathe
Frame Alignment Rack

Cylinder Reboring
Machine

Service

Station

187,735
169,168
177,420
127,907
88,710
94,899
94,899
96,962
55,702

41,260
18,567
18,567
10,315
14,441

8,252
16,504

6,189

vice station, the dealership, and the independent garage.

COMPARISON OF NUMBER OF EACH TYPE
OF AUTO REPAIR SHOP HAVING GIVEN
TYPES OF SERVICE EQUIPMENT [44]

Additional evidence of task similarity is found in the com-
parison of the automobile servicing equipment used in the ser-

Table

12 lists 17 kinds of automotive service equipment and shows how

nuto  Ingcpendent
Dealer Shop
38,169 95,169
38,169 95,244
37,784 84,805
37,013 52,352
34,700 70,796
31,250 48,826
34,700 36,121
30,073 25,122
36,627 54,503
36,627 42,571
18,892 30,364
18,892 30,364
26,603 26,233
18,892 19,412
17,735 15,892
14,651 10,259
11,566 14,339
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many establishments of each type use the equipment, While the
equipment used for routine maintenance and servicing is common-

place across the board, equipment needed for complex tasks is

found most often in the dealership or the repair shop rather than

in the service station.

These data support Cecil's contention that there is a
definite trend toward [increased complexity in the repairs done
at service stations angd that these estabiishments are actively
seeking well-trained mechanics [22]. The data also support
Turner's feeling that the increase in jobber outlets reflects
a decrease oOf engine, transmission, and component overhaul in
the garages [1ll]. In other wordé, the organizations (jobbers)
that wholesale new or rebuilt products to the retailer (garage)
are supplying more and more of the overhaul labor, and the
garages are performing less and less of it. This is confirmed
by the small number of establishments performing overhaul opera-
tions and, likewise, by the number of shops using overhaul
equipment.

One other commitment of the automotive service and repair
industry must be considered: periodic motor vehicle inspection
(PMVI) . While 32 states either practice PMVI or have passed
legislation that will soon require it, about 45 percent of the
vehicles registered in the United States are not subject to
PMVI as of this date. Some provision ultimately must be made to

accommodate an additional 45 million vehicles in the inspection

process [13]. If this work load is to be absorbed by the existing

industry, some change in its structure is inevitable.
According to Snow [10], a change in the general practice
of one segment of the industry simply shifts some of the burden

to another part of the industry. In this case the non-inspection

places, such as specialty shops and parts rebuilders which
cannot perform vehicle inspections, will absorb a greater pro-

portion of normal maintenance and repair work. This will make
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it possible for establishments with inspection capability, such
as gasoline service stations, dealership garages, and indepen-
dent repair shops, to allocate both space and personnel to the
inspection process.

Booz, Allen, and Hamilton [17] found that vehicle inspec-
tion is not a critical problem in the training of automotive
mechanics. Thus, there seems to be little need to consider the
inspection function as a discrete mechanic task. While the
work load generated by nationwide PMVI may require ‘an additional
11,375 mechanics [15], this fact does not imply cxtensive changes
in the mechanic training process. Consequently, the inspection
function will be eliminated from further consideration in this

study.
4.3, JOB MARKET

The review of the literature reveals a consensus of authori-
tative opinion that a shortage of skilled mechanics exists today
in the automotive service and repair industry. A frequently
cited reason for this is the generally unfavorable attitude of
young men toward the auto mechanics' trade. An examination of
the auto mechanic job market indicates that there is some jus-
tification for such pehavior on the basis of working conditions,

wages and status.

4.3.1. WORKING CONDITIONS. Historically garages have pro-
jected a poor image as a place in which to work. While this
image is not universally deserved, it is nevertheless univer-

sally accepted. Lesh says that:

...despite attempts to glamorize and up-grade the field,
the mechanic's job remains unattractive.. ..dingy, back=
alley shops, with working conditions to match, are still

plentiful [4].

The Automobile Club of Missouri acknowledges that a high

percentage of automotive repairs are unsatisfactory, and that
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this is attributable, in part, to poor working conditions in
the garages [52]. It further states that, while it is possible
to keep a garage neat, clean and attractive, a great many of
them are dark, dirty, and untidy, thus making it difficult to
attract or hold good men. In addition, the report indicates
that the high incidence of worn out, inadequate, and obsolete
equipment also discourages many from entering the trade or
remaining in it.

An interview with the service manager of a dealership
garage in Ann Arbor [53] revealed that the old image does not
apply to the newer, larger garages. This particular garage,
which is typiéal of the establishments built within the last
few years, is well lighted, well ventilated, comfortably heated
or cooled, clean, spacious, expertly laid out, and it provides
excellent restroom and lounge facilities for the employees as

well as the customers.
In order to evaluate the extent to which the job market

is affected by working condltlons, the industry is analyzed
here in terms of the distribution of sales and employees. This
study assumes that working conditions are a consequence of the
size and age of the shop; that size and age are a function of
the legal form of ownership; and that old or small garages are
more prone to poor working conditions than new or large garages.
Table 13 gives the distribution of establishments, sales,
and employees among the various forms of establishment ownership.
While this does not show the quality of working conditions, it
demonstrates that corporations characteristically employ a
larger staff and produce greater income per establishment. It
is inferred from this that corporations operate the majority of
the new and larger plants where good working conditions are °

most likely to exist.
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i TABLE 13. DISTRIBUTION OF ESTABLISHMENTS, SALES
- AND EMPLOYEES ACCORDING TO LEGAL FORM
OF OWNERSHIP [47]

No. of Sales Per Employees

Form of Establish- Employees Establish- Per Estab-

Oownership ments Sales (Total) ment lishment
DEALERSHIPS
Individual

proprietor 9,997 4,302 88,221 0.43 8.82
gartnership* 4,414 2,850 56,888 0.65 13.07
Corporation 18,968 30,222 484,896 1.59 25.56
Total 33,379 37,374 630,005 1.11 18.87

REPAIR SHOPS
Individual ,

Proprietor 93,120 2,099.8 197,431 0.23 2.12
Partnership** 13,611 576.9 50,060 0.42 3.67
Corporation 7,699 908.6 57,119 1.18 7.41
Total 114,430 3,585.3 304,610 0.31 2.66

*Cooperatives and other legal forms constitute 0.1% of
the total and are included with partnerships.

**Cooperatives afid other legal forms constitute 0.22% of
the total and have been disregarded.

Table 14 shows to what extent each form of ownership
influences the job market. Establishments, sales and employees
are given in percent of fthe respective totals so that the dif-
ferences will be more readily apparent. The table indicates
} that corporations dominate the dealership job market, while
individual proprietors dominate the repair shop market. Although
this may simply reflect the superiority of the corporation in the
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TABLE 14. LEGAL FORM OF OWNERSHIP AND
PERCENT OF ESTABLISHMENTS,
SALES AND EMPLOYEES [47]

Dealers Repair Shops
Form of Establish- Employ- Establish- Employ-
Ownership ments Sales ment ments Sales ment
Individual
Proprietor 29.9 11.5 14.0 81.3 58.5 64.8
Partnership 13.2 7.6 9.0 11.8 16.0 l6.4
Corporation 56.8 80.8 76.9 6.7 25.3 18,7

business of financing an inventory of automobiles, it nonetheless
demonstrates that dealership garages generally present a better
working place image than do the independent shops.

Table 14 also indicates that a very high proportion of all
garages are operated by small entrepreneurs. This is illustrated
in greater detail in Table 15, in which establishments are classi-
fied according to number of employees. The distribution of
establishments, sales and personnel in this case demonstrates
that the majority of shops are the small ones in which, it is
assumed, the working conditions are most likely to be poorvor
marginal.

According to Table .15, dealerships that employ seven people
or less account for 36.8 percent of those shops, while compar-
able independents account for 95.9 percent. Shops of this size
total 111,081, or 82.5 percent of the 133,903 establishments
included in Table 15. In other words, these shops employ
256,656 people, or 38 percent of the 671,736 total. Nationwide,
the small shop permeates the industry; 82.5 percent of all
garages and 38 percent of all automobile service and repair
workers have historically projected an image of poor working

conditions.




TABLE 15. DISTRIBUTION OF ESTABLISHMENTS, SALES
AND EMPLOYEES ACCORDING TO EMPLOYMENT
SIZE OF ESTABLISHMENT [47]

a2 d il ot ol 2 sl s 2

Size of No. of Sales Percent of Percent Percent
Establish- Establish-~ in Total Establish- of of
ment ments Millions Employees ments Sales Employees

DEALERSHIPS
0* - 3 4,992 684 9,666 16.8 2.8 2.4
4 - 7 5,933 1,937 32,447 20.0 8.1 8.0
- 14 7,886 4,667 84,304 26.6 19.6 20.9
15 - 49 10,812 16,440 275,751 36.4 69.2 68.5
50*%* - up 2,303 - -- -- -- --
Total 29,623 23,728 402,168 99.8 99.7 99.8
REPAIR SHOPS
* - 3 91,193 1,739 161,544 87.4 52.8 59.9
- 7 8,963 739 52,999 8.5 22.4 19.6
~ 14 3,131 488 33,254 3.0 14.8 12.3
15 - 49 993 324 21,771 0.9 9.8 8.0
50*%* - up 48 -- -- -- -- --
Total 104,280 3,290 269,568 99.8 99.8 99.8

*Tncludes proprietors who are not classed as paid employees.

**Data on sales and employees W
these establishments are not includ

ments.

ithheld to avoid disclosure;
ed in the total of establish-

The foregoing assumption states that good working condi-
tions depend upon the ability of the specific business to pro-
vide an environment in which the unpleasant aspects of automo-
tive work are minimized. It is expensive to provide a facility

that eliminates or moderates these unpleasantries, which explains

!
l
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why it is necessary for a company to be quite successful in

‘ order to overcome the difficulties. A review of the circum-
&- stances of automotive work gives some indication of the nature
ﬁ of the problems that must be overcome.

The U.S. Department of Labor describes the work of the

o automobile service mechanic in Selected Characteristics of

Occupations [54], a supplement to the Dictionary of Occupational

s Titles. 1In this document, occupations are described in terms of
the physical demands of the occupation and the characteristics

& of the working conditions. There are six classes of physical

%; demands and seven classes of working conditions. The automo-

5 bile service mechanic is described by items 1, 3, 4 and 5 of

if the physical demands and items 1, 5 and 7 of the working condi-
tions. They are as follows:

Physical Demands

1 Lifting, Carrying, Pushing, and/or Pulling (Strength):

(1) Lifting: Raising or lowering an object from one
level to another (includes upward pulling).

(2) Carrying: Transporting an object, usually holding
it in the hands or arms or on the shoulder.

object moves away from the force (includes slap-
ping, striking, kicking, and treadle actions).

(4) Pulling: Exerting force upon an object so that
the object moves toward the force (includes jerking).

I

]

¢

[2

e

o . (3) Pushing: Exerting force upon an object so that the
%i

ﬁ; Note: Group 1 under Physical Demands is further classified as

77 S (sedentary), L (light work), M (medium work), H (heavy
work), and V (very heavy work). Automobile mechanics are
classed as M, which is defined as "lifting 50 pounds maxi=-
mum with frequent lifting and/or carrying of objects
weighing up to 25 pounds.”

(op]
o
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Stooping, Kneeling, Crouching, and/or Crawling:

(1) Stooping: Bending the body downward and
forward by bending the spine at the waist,

(2) Kneeling: Bending the legs at the knees to
come to rest on the knee or knees.

(3) Crouching: Bendiug the body downward and
forward by bending the legs and spine.

(4) Crawling: Moving about on the hands and
knees or the hands and feet.

Reaching, Handling, Fingering, and/or Feeling:
(1) Reaching: Extending the hands and arms in
any direction.

(2) Handling: Seizing, holding, grasping, turning,
or otherwise working with the hand or hands
(fingering not involved).

(3) Fingering: Picking, pinching, or otherwise
working with the fingers primarily (rather
than with the whole hand or arms in handling).

(4) Feeling: Perceiving such attributes of objects
and materials as size, shape, temperature, or
texture, by means of receptors in the skin,
particularly those of the finger tips.

Talking and/or Hearing:

(1) Talking: Expressing or exchanging ideas by
means of the spoken word.

(2) Hearing: Perceiving the nature of sounds by
the ear.

Working Conditions

Inside, Outside, or Both:

A job is considered "inside" if a worker spends 75%
or more of his time inside, and "outside" if he spends
75% or more of his time outside. A job is considered

"both" if the activities occur inside or outside in
approximately equal amounts.

(Automobile mechanics are classified as "both".)
Noise and Vibration:

Sufficient noise, either constant or intermictent,

to cause marked distraction or possible injury to

the sense of hearing, and/or sufficient vibration

(production of an oscillating movement or strain
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on the body or its extremities from repeated motion
or shock) to cause bodily harm if endured day after
day.

7. Fumes, Odors, Toxic Conditions, Dust, and Poor Ven-
tilation:

(1) Fumes: Smoky or vaporous exhalations usually
odorous, thrown off as the result of combustion

or chemical reaction.

(2) Odors: Noxious smells, either toxic or non-
+toxic.

(3) Toxic Conditions: Exposure to toxic dust, fumes,
gases, vapors, mists, or liquids which cause
general or localized disabling conditions as a
result of inhalation or action on the skin.

Dust: Air filled with small particles of any
kind, such as textile dust, flour, wood, leather,
feathers, etc., and inorganic dust, including
silica and asbestos, which make the workplace
unpleasant or are the source of occupational
diseases.

(5) Poor Ventilation: Insufficient movement of air
causing a feeling of suffocation or exposure
ko drafts.
4,3.2. WAGES. There is general agreement in the litera-
ture that auto mechanic wages are inadequate, although this

does not always hold in the case of the man whe is competent,

industrious, and highly productive. Schurer makes the point
[55] that the difficulty lies more in the spread in wages between
auto mechanics and other workers of equivalent skill who work in

the same locality, than in regional differences in wage level.
Table 16 illustrates wage differences among six occupations
requiring comparable skill levels.

Lesh [4] agrees that mechanic salaries are low in comparison
to trades requiring similar amounts of skill, but disagrees as
to the importance of regional differences in pay. He quotes
data from a 1962 survey conducted by NADA that reports a mechanic
wage of $83 a week in the South Atlantic region and $113 per week
in the Pacific coast area. The difference, according to Lesh,
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TABLE 16. AVERAGE HOURLY EARNINGS FOR SELECTED
OCCUPATIONS IN METROPOLITAN AREAS FOR
ALL INDUSTRIES, BY REGION, 1967 [56]

All Metro- North North

Occupation pelitan areas East South Central West
Carpenters $3.42 $3.30 $3.30 $3.58 $3.54
Electricians 3.61 3.46 3.47 3.74 3.77
Machinists 3.59 3.49 3.50 3.67 3.78
Painters 3.37 3.18 3.24 3.58 3.59
Tool and Die Makers 3.79 3.55 3.56 3.92 3.95
Mechanics, auto-

motive 3.36 3.33 3.04 3.46 3.7

may be due to the extent of union organization in the west coast
shops. Table 17 shows the regional averages for auto mechanics

TABLE 17. AVERAGE HOURLY EARNINGS FOR AUTOMOBILE
MECHANICS IN METROPOLITAN AREAS, BY
INDUSTRY DIVISION AND REGION, 1967 [56]

Auto Mechanic All Metro- North- North
Employment politan areas east South Central West
; All Industries $3.36 $3.33 $3.04 $3.46 $3.74
Manufacturing 3.32 3.33 2,87 3.45 3.64
Non~-Manufacturing 3.38 3.33 3.10 3.46 3.79

Transportation, Com-
munications and

Public Utilities 3.40 3.32 3.15 3.48 3.82
Wholesale Trade 3.28 3,50 2.91 3.34 3.62
Retail Trade 3.21 - 2.86 3.43 3.67

Selected Services 3.22 3.38 2.71 3,34 -
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employed in six categories of industry.

Winpisinger is quoted to have said [34] that auto mechanics
are underpaid in comparison to other skilled tradesmen, particu-
larly those of the building trades, but he does not see this as
an area in which union involvement can easily exert pressures
to force improvement. He points out that, while unions.have
had some success in the larger shops, especially on the west
coast, it is difficult to deal with the small shops since there
are a great many of these in which the proprietor is the prin-
cipal mechanic. Table 18 shows the extent of small shop employ-

TABLE 18. WAGE RATE BY EMPLOYMENT SIZE [47]

Employment No. of Pay¥oll,
Size of Establish- No. of Entire Year Pay per
Establishment ments Employees*  ($1,000) Employee

FRANCHISED PASSENGER CAR DEALERS

0 - 3 4,992 9,666 43,706 4,418
4 - 7 5,933 32,447 137,807 4,247
8 - 14 7,886 84,307 381,960 4,530
15 - 49 10,812 275,751 1,519,756 5,511
50 - over 2,313 NA NA NA

AUTO REPAIR SHOPS

- 3 88,890 161,544 258,791 1,601

4 - 7 8,963 52,999 205,785 3,882
8 - 14 3,134 33,254 151,920 4,568
15 - 49 993 21,771 103,925 4,773
50 - over 48 NA NA NA

NA: Not available

*Number of employees includes active proprietors
of unincorporated businesses.
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ment, and its influence on mechanic wages.

Snow [10] approaches the problem of mechanic wages from a
different aspect, tying wages to the allocation of mechanics.
He contends that since mechanics do not enjoy a particularly
high social position, it is unlikely that prestige would play
a significant role in the mechanic's employment decision. He
finds that higher wages are a decisive factor in mechanic mobil-
ity; 87 percent of the mechanics he surveyed took their present
job because it involved a pay increase. He concludes that the
movement of mechanics to obtain higher wages is the principal
mechanism through which this labor market operates. This seems
to be confirmed by the distribution of mechanic wages according
to the size of the shop and the form of ownership.

Table 19 shows the relationship of wages to form of owner-

TABLE 19. WAGE RATE BY LEGAL FORM OF ORGANIZATION:
FRANCHISED PASSENGER CAR DEALERS [47]

No. of Payroll,

Form of . No. of . Pay per

; . Establish- Entire. Year

Organization __ .. Employees* ($1,000) Employee
FRANCHISED PASSENGER CAR DEALERS

Individual

Proprietors 9,997 88,221 323,326 3,767

Partnerships 4,340 56,888 212,985 3,743

Corporations 18,968 484,896 2,776,657 5,726

AUTO REPAIR SHOPS

Individual

Proprietors 93,120 197,431 399,580 2,063

Partnerships 13,611 50,060 94,316 1,884.

Corporations 7,699 57,119 283,794 4,968

*Number of employees includes active proprietors
of unincorpocrated businesses.
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ship. While these figures include all employees, not just
mechanics, they indicate the generally greater ability of the
corporation to compete in the job market, particularly where
the corporation is a dealership organization.

The flat rate system is often cited as a cause of diffi-
culty in auto mechanics' wage structure. This is an incentive
plan under which the mechanic receives a percentage, usually
between 45 and 55 percent, of the labor cost charged against a
repair job. Since the customer is frequently billed according
to the time quoted in the flat rate manual, the mechanic stands
to improve his hourly income if he is able to complete the job
'in less than the time listed. Lesh [4] points out that shops
operating on this system find it difficult to train new men,
since the experienced man is often unwilling to jeopardize his
own income in order to help or instruct the inexperienced young-
ster.

The Auto Club of Missouri [52] agrees that the flat rate
system is fine in theory, but they find that the plan lends
itself to many abuses. It emphasizes speed over quality, and,
while a poor job is supposedly done over free of charge, this
seldome happens in practice. '

Robert Straub, president of the Independent Garage Owners
of America, pointed out in an interview [57] that, although the
flat rate system makes it more difficult to survive the job
entry period, mechanics who succeed are frequently able to take
home wages in excess of $200 or $250 a week. While wages on
this level do not occur only in the flat rate mode, it demon-
strates, according to Straub, that the potential is there, and
that garage operators are in some degree falsely accused of
perpetuating substandard wages. Young [53] also commented on
the pay of the mechanic, indicating that the dealership garages
in the Ann Arbor area charge about ten dollars an hour for
repair work and divide this about fifty-fifty with the mechanic.
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Thus, it is easily possible for a skilled mechanic to exceed
$200 per week in take-home pay. This is further verified by
schick [58], owner-operator of a European automobile sales and
repair service in Pontiac, Michigan, who indicated that his top
mechanics normally exceed $200 a week and have on some occas-

sions exceeded $300 a week in take-home pay.

4.3.3. STATUS. In a report to the Subcommittee on Anti-
trust and Monopoly of the Senate Judiciary Committee, the Auto

Club of Missouri [52] states:

The general public does not, it seems, think highly of
mechanics. Whether the opinion is justified or not is
beside the point; it is what people believe that affects
the attitude of mechanics towards the genera. public and
their own work. It also makes it hard to recruit good

men to the industry.
The report also points out a tradition of mistrust between gar-

age and customer, a carry over from the days of horse trading

when the buyer tried to cheat the seller, and vice versa. The

tradition of sharp practices still clings to the image of the

mechanic.
The new, modern service plant conveys an impression of exper-

tise and success; it should also generate an aura of high status.

The motorist is frequently dissatisfied in his dealings with the

"better" places, however, and is often justified in feeling that

he has come out second best.
who directly or indirectly gets the blame, it is th
who suffers loss of status in the public view.

The small shops, which are so prevalent in the industry,

Since it is usually the mechanic
e mechanic

also exert a negative influence on the image of the mechanic.

These places suffer from poor . customer relations the same as the

newer places do, and the status of the mechanic suffers accor-

In addition, the small shops are directly tied to the

dingly.
The

dirty, dingy, back-alley connotation previously discussed.

7’363 .




it 7

g e g by e T T

small shop reinforces the motorist's suspicior of even the best
shops. '
Lesh points out [4] that, especially for school-age youth,
there is a certain status value in being knowledgeable enough
to repair one's own car; there is much less status in doing this
type of work for a living. 1In the early days of the automobile,.
the mechanic was something of a village genius, and was treated X
with a great deal of respect. Following World War II, however,
automobile maintenance was a routine and mundane affair, while
new fields such as aircraft, television, and electronics became
glamorous.
The problem of prestige and status is not a new one, nor
does it apply exclusively to the automotive service and repair 1
industry. Sociologists;have been observing the effects of
occupation on status aqa vice versa, for many years. Isaacson
reports [59] on rating sca1es that date back to 1925; his major
effort, however, is a comparison of data gathered by North and J
Hatt in 1947 and a replication of that study in 1963 by Hodge, ‘
Siegel and Rossi. ©On this scale, U.S. Supxeme Court Justices
were ranked number 1 and shoe shiners were ranked number 90:
Automobile repairmen ranked 59.5 in 1947 and 60 in 1963, while
garage mechanics ranked 62 in 1947 and 65.5 in 1963, indicating
that there has been a slight downward trend in mechanic status
during the years between these two studies.
Hodge, Siegel and Rossi found [60] that there was a high
positive correlation between the 1963 and 1947 studies. Their
analysis indicates that blue-collar workers, in general, show
higher scores in the 1963 study, indicating an upward movement
of status. Automobile repairmen and garage mechani.cs' scores
moved up less than did the scores of other blue-collar workers,
however, resulting in a lower rank of status for the auto

mechanic.

More recently, Robinson, Athanasiou and Head reported [61]
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on the Duncan system of occupational ratings and compared it

to the previous work of Hatt, North, Hodge, Siegel and Rossi.
In the latter listing, the various occupations are classified
according to score. U.S. Supreme Court Justices are 96 in 1947
and 94 in 1963, according to the National Opinion Research
Center (NORC) studies, and shoe shiners have a score of 33 and
34, respectively, for these dates. The Duncan system scores
the Supreme Court Justice at 93 and the shoe shiner at 08, thus
they are easily comparable in terms of real numbers. Table 20

TABLE 20, OCCUPATIONAL RATINGS ACZORDING
TO NORC AND DUNCAN SCORES [61]

NORC
Occupation 1947 1963 Duncan
U.S. Supreme Court Justice 96 94 93
Scientist 89 92 81
Airline Pilot . 83 86 79
Building Contractor 79 80 51
Electrician 73 76 44
Trained Machinist 73 75 33
Carpenter 65 68 19
Automobile Repairman 63 64 19
Plumber 63 65 34
Garage Mechanic 62 62 19
Machine Operator (Factory) 60 63 = 16
Filling Station Attendant 52 51 19
Night Watchman 47 50 18
Shoe Shiner 33 34 08
Average 69.8 71.0
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shows occupational ratings, in terms of NORC scoxes and Duncan
scores, of a selected range of occupations including those
requiring a level of skill comparable to the auto mechanic.

While in this table the mechanic is slightly below average
on the NORC prestige score, remember that mechanics are 60th
out of a possible 90 rank on the NORC scale. The Duncan rating
is based on the 1950 census and leans heavily on average income
and educational level, hence is not well suited to occupational
categories in skilled trades. It nevertheless indicates that
automobile mechanics fall below the level of the skilled con-
struction tradesmen.

Job status may be more important in real life than either
wages or working conditions when it comes to career choice.
Gross says [62] that society, like any person ih'it, will pay
as little for a service as possible; and the reward for an
activity depends, in part, on what society can be required to
pay. Where young men avoid an occupation because it is held
in low esteem, those who do follow the trade are likely to

experience greater difficulty in persuading the society to pay
for services rendexcd.

4,4, LABOR FORCE

4.4.1, TASKS IN TERMS OF JOB TITLES. Job descriptions
provided by the Department of Labor [8] were adopted in this
study as the basic definitions of the various occupational
levels required in the operation of automotive service and
repair organizations such as dealerships, independent garages,
and service stations. The following are summaries OI the VUL
job descriptions of four of the most common personnel cate-
gories in the auto service industry:

Automobile Mechanic (auto service) 620.28l. Repairs and

overhauls automobiles, buses, trucks, and other automo-
tive vehicles. Removes unit, such as engine, transmission,
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or differential; disassembles unit and inspects for wear,
damage, or malfunction. Repairs or replaces parts as
required in accordance with manufacturers' specifications
or manuals. May overhaul or replace items such as carbur-
etors, blowers, generators, dis*ributors, starters, and
pumps. In addition to mechanic’'s hand tools may operate
lathes, shapers, drill presses, and welding equipment.

May install or repair accessories, such as radios, heaters,
mirrors, and windshield wipers.

Automobile Mechanic Hdelper 620.884. Assists automobile
mechanic to repair automobiles, buses, trucks, and other
automotive vehicles, performing the following duties: May
remove and disassemble units such as engine, transmission,
or differential using hand tools and power tools. Performs
other duties as described under "helper" (any industry).

Automobile Service Mechanic I 620.38l. Automotive Service
Specialist. Performs minor repair and tune-up of motor
vehicles, replaces and adjusts fuel, electrical and cooling
system components, such as carburetor, fuel and water pumps,
distributor, voltage regulator, coil, and generator using
hand tools. Replaces and adjusts system components parts
such as distributor breaker points and generator brushes.
May replace defective chassis parts, such as shock absorbers,
tie-rod ends, ball joint, suspension, brake shoes and wheel
bearing. May install automobile accessories, such as oil
and air filters, windshield wiper blades, fan belts, and
batteries. May also perform oil drainage and lubrication
jobs. When working in a service station, may be designated
Automobile Service Station Mechanic. '

Automobile Service Station Attendant 915.896. Services
automobiles, buses, trucks, and other automotive vehicles
with fuel, lubricants and accessories: Fills fuel tank

of vehicles to level specified by customer. Adds water
and oil as necessary; lubricates vehicle and changes motor
oil. May replace oil filter, air filter, windshield wiper
blades, and fan belt. ‘

The term "automotive mechanic" may include several other

occupational titles [49). Table 21 illustrates the extent to
which specialization occurs, but does not include all of the
job titles. While it gives a good indication of the division

of labor and the range of occupations within the automotive
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service and repair industry, it does not necessarily show the

job titles under which the individual is hired.

TABLE 21. AUTOMOTIVE SERVICE OCCUPATIONS
LISTED IN THE DICTIONARY OF
OCCUPATIONAL TITLES

Repair-service salesman ‘Brake adjuster, auto
Automobile tester Clutch rebuilder
Carburetor man Squeak, rattle, and leak man
Front-end man Automobile mechanic helper
Tune-up man Spring repairman
Air-conditioning mechanic Bonder, autonobile brakes
Automobile mechanic Generator and starter repairman
: Automobile mechanic Propulsion motor and generator
: (apprentice) repairman
; Brakeman, automobile Auto body repairman
; Motorcycle repairman Electrician, automobile
Transmission mechanic Brake-drum-lathe operator

The occupational titles in the Bureau of Labor Statistics'
? tables are the same as the comparable Census occupational cate-
gories [49]. In other words, i+ appears that the term "auto-
motive mechanic," as used by the Bureau of the Census and the
Bureau of Labor Statistics, is a broad definition which includes
the occupation of automobile mechanic as well as a number of
specific occupations that are found within the automotive ser-
vice and repair industry.

The Bureau of Labor Statistics published a list of eight
categories of automotive service occupations, and briefly des-
cribed the work, the working conditions, employment oppor-
tunities, wages, and other pertinent information [63]. The
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eight categories are as follows:

(1) Automobkile, truck, and (5) Parts counterman

bus mechanic (6) Automobile salesman
(2) Body repairman (7) Service advisor
(3) Gas station attendant (8) Automobile trimmer,
(4) Automobile painters installer, and uphol-

stexer

These categories are based on the classifications in the
Dictionary of Occupational Titles, but they are grouped into
occupational areas rather than into occupational specialties.
The National Automotive Technicians Certification Board
(NATCB) recently initiated an industry-wide system of volun-
tary certification of automotive mechanics [64]. NATCB is
composed of representatives of three national automotive asso-
ciations: The Automotive Service Industry Association, The
Independent Garage Owners of America and The National Congress
of Petroleum Retailers. This program recognizes 15 automotive
mechanic classifications. The NATCB developed these iob titles
by grouping together tasks that are related either to a speci-
fic subsystem of the vehicle or to a specific skill. Table 22

TABLE 22. MECHANIC CLASSIFICATIONS BASED
ON IGOA MECHANIC CERTIFICATION
PROGRAM
A. Engine Overhaul I. Power Train and Standard

B. Electrical Transmission |
C. Carburetion J. Standard and Power Steering

K. Body and Fender
L. Paint
M. Glass
N. Truck Repairman

D. Cooling System

E. Braking System

F. Automatic Transmission
G. Front SuSpepsion

H. Air Conditioning 0. Frame
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lists the task areas in which a mechanic may be certified; a
mechanic wishing to qualify for a Master Technician Certificate
will be required to successfully complete eight of the first
ten examinations, i.e., from A through J.

Motor vehicle safety inspector is an additional auto
mechanic job title. The requirements of vehicle inspection
vary so much from one motor vehicle jurisdiction to another, -
however, that it is difficult to classify inspectors. Thirty
of the thirty-two states currently enforcing PMVI laws allow
qualified mechanics who are employed in privately owned auto-
motive repair and service establishments to conduct motor vehicle
inspectiohs in conjunction with their normal work. Consequently,
the majority of these men perform both inspections and mainten-
ance work. In either case, the basic skill requirement is that
of autumotive mechanic even where the primary task is inspecting
automobiles rather than repairing them. Booz, Allen, and
Hamilton [17] report that only slight additional training is
needed to.upgrade an automobile mechanic to motor vehicle inspec-
tor.

Many rapéir tasks appear and disappear according to the
state of the technology and the dictates of.style. The pre-
focused sealed beam headlight, for example, eliminated the
need to focus, but did not eliminate the need to aim. For all
practical purposes, this improvement did not result in a reduc-—
tion of manpower, since the growth of the vehicle population has
more than offset the savings in manpower that resulted from the
elimination of the focusing operation. Practices involving more
complex operations, however, such as engine rebuilding and the
repair and overhaul of stérters, generators, and other acces-
sories, have had a significant effect on the labor force; both
in the dlstrlbuflon of the.labor and in the skills required of

the worker.
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The automotive service and repair industry has found that,

in general, it is economically more realistic to replace defec-
tive units rather than to repair them. The "remove and replace"
technique permits the shop to handle a larger volume of work;

it increases customer satisfaction (given proper handling of the
job and a line of reliable replacement parts); and it allows the
establishment to operate with fewer highly skilled personnel.
production line overhaul methods represent a substantial savings
in manpower and at the same time relieve the need in the industry
for men who are sufficiently skilled to analyze component defects,

perform the necessary repair work and return the unit to service

.in properly operating condition. The effect on the labor force

is to lower the number of workers required to maintain "X" num-
ber of automobiles and to lower the general skill level required
by the industry [10].

4.4,2. ESTABLISHMENTS IN TERMS OF JOB TITLES. Whatever
technological and economic developments occur, the labor force
is expected to experience an increased demand for automotive
service and repair workers, especially mechanics. Bedel [26]
shows that there are 1.5 million men currently engaged in motor
vehicle service and repair in this country. Tomorrow's Manpower
Needs [49] states that approximately 785,000 men were employed
as automotive mechanics in 1966, and projects this figure to
940,000 by 1975. These figures include automobile, truck and
bus mechanics, as well as body repairmen; the report states
that three quarters of these workers are automobile mechanics,
thus indicating that a distinction is made between automotive
mechanics and automobile mechanics. Table 23 presents the dis-
tribution of automotive and automobile mechanics as it is

reported in this source.
Tomorrow's Manpower Needs [49] also reports that mechanic

employment rose from €50,000 in 1950 to 785,000 in 1966, an
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TABLE 23. DISTRIBUTION OF MECHANICS AMONG

_MAJOR EMPLOYER GROUPS [49]

Group Percent Automotive Automobile
Employer Total¥* 1966 1975 1966 1975
All groups 100 785,000 940,000 588,750 705,000

Independent

Shops 40 314,000 376,000 235,500 282,000
Dealership

(new and used) 25 196,250 235,000 147,187 176,250
Fleet

Operations 10 78,500 94,000 58,875 70,500
Gas Station and

Dept. Stores 25 196,250 235,000 147,187 176,250

*percentages are all approximate.

increase of about 20 percent. It indicates that the number of
vehicles in use, which is the principal determinant of mechanic
employment, increased about 88 percent in the same time period.
This disparity in rates of growth is explained as a result of the
abrupt decline in the average age of vehicles following World War
II (i.e., high scrappage rate of pre-war vehicles and high pro-
duction rate of post-war vehicles) and the consequent declining
requirement for vehicle maintenance performed by automotive
mechanics.

These projections do not take into account the possibility
that a shortage of mechanics exists; they simply reflect the
current level of employment. Using these data, however, the

increase in the mechanic population is calculated at 17,222 men
per year between 1966 and 1975. Replacements due to attrition ;
during this period will require an additional 24,150 men per Yyear
(based on an average mechanic age of 35 years) , bringing the
total annual requirement to approximately 41,372 men.
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Since the review of the literature indicates that there is

a substantial shortage of mechanics, an estimate of the man-
power requirements for the industry should make an allowance for

this factor. Table 24 compares actual and estimated conditions

TABLE 24. NUMBER OF MECHANICS
REQUIRED, 1969-1975

1969 1975
Vehicles, Actual 100,000,000 Projected 121,000,000
Mechanics, 100:1 1,000,000 Projected 1,210,000
Mechanics, 120:1 (est.) 836,666 Projected, 127:1 940,000
Mechanic shortage 163,334 Projected shortage 270,000

to projected conditions, using the ratio of 100 vehicles per
mechanic as the criterion of a reasonable mechanic work load. The
implication here is that it will be necessary to increase the
employment figure by 45,000 men yearly in order to avoid a poten-
tial shortage of 270,000 mechanics by 1975. When this figure is
added to the 17,222 for annual growth and the 24,150 for annual
attrition, the total requirement from 1969 to 1975 is 86,327
mechanics per year. Following 1975, the yearly requirement will
revert to about 41,000 men, depending upon the conditions then
prevailing. ‘ ‘
while the above figures may seem somewhat extreme in the
light of projections, they do not miss by much the predictions
developed by Leonard Lecht [32]. He considers the sixteen sec-
tors of the public and private economy which account for vir-
tually all of the national production. He projects the 1975
employment level that is likely to occur in every occupation
in each of these sectors, and designates these employment figures
as "bench mark estimates." He then predicts what the employment
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level should be in each occupation, in each sector, in order to

achieve an overall improvement in the pattern of American life
by 1975; these are designated "aspiration goals."

When all of the automotive mechanic employment figures from
Lecht's study are summed, they are 51,000 less than the figure
produced by the 100:1 vehicle-mechanic ratio for 1975 shown in
Table 24. Lecht's totals appear as follows:

1962 673,000
1964 758,000

Benchmark estimate, 1975 932,000
Aspiration goal, 1975 1,159,000

A complete listing of Lecht's automotive mechanic data is given
in Table 25, which, incidentally, also presents a very good

TABLE 25. EMPLOYMENT PROJECTIONS FOR 1975
FOR AUTOMOBILE MECHANICS AND
REPAIRMEN BY INDUSTRY [32]

Benchmark Aspiration

Industry Estimates Goals

Agriculture 1,000 2,000
Mining 1,000 1,000
Construction 8,000 12,000
Manufacturing

Durables 34,000 46,000

Nondurables 10,000 12,000
Transportation 78,000 99,000
Public Utilities 6,000 7,000
Communications 1,000 | 1,000
Trade

Wholesale 17,000 21,000

Retail 613,000 752,000
Services

(Other than Private Household) 145,000 185,000
Public Administration 17,000 22,000
All Industries 932,000 1,159,000
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picture of the distribution of auto mechanics across all seg-

ments of the economy.
4,5, LABOR FORCE CHARACTERISTICS

The automotive service and repair industry, in general,
describes its labor force requirements in terms of mechanic
characteristics such as experience, competency, training, and
ability, even though about half of its workers do not fall in

the mechanic classification. Since no sharp dividing line exists

between mechanic and nonmechanic in actual practice, other cri-

teria, such as age, educational attainment, marital status, and
race should be considered in performing an overall evaluation of
the industry. Likewise, it is important to consider projections
of economic and employment trends, since they contain important
implications for the procurement and training of mechanics in
the future. |

Lecht anticipates [32] a continued growth in population,
employment, income and gross national produce (GNP) , at least
through the 1970's. Table 26 presents this information in con-
densed form. It indicates that there will be extensive changes

TABLE 26. NATIONAL GROWTH OF SELECTED
ITEMS, 1962 to 1975 [32]

Actual ($) Projected($)

Item 1962 1964 1975

GNP (billions) 573 622 I,OIO

Population (millions) 187 192 226
Civilian Labor Force :

(millions) 72 74 91

GNP per Capita 3,064 3,240 4,470

Average Family Income 7,450 7,800 10,350

in both the social and the economic climate of the near future.
It supports the assumption found in the literature that vehicle
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population and the demand for automotive services will continue
to increase, and that there will be a growing need for skilled
automotive mechanics. But it gives no indication as tc what the
characteristics of the mechanic population will be.

4,5.1. RACE, SEX AND RURAL/URBAN DISTRIBUTION. The dis-
tribution of the experienced labor force, in terms of race, sex
and rural/urban location, is shown in Table 27. 8ix occupations
that require comparable skill levels are included. The data are
based on the 1960 census of the population [65].

TABLE 27. CHARACTERISTICS OF SELECTED
OCCUPATIONS BY RACE, SEX AND
RURAL/URBAN DISTRIBUTION [65]

%
% % % % % Rural %
Labor Force Other Non Rural
Occupation (experienced) White Negro Races Female Urban Farms Farms
Carpenters 924,460 94.6 4.5 .8 .335 59.0 34.3 6.6
Electricians 358,202 97.9 1.4 .6 .716 74.8 23.0 2.1
Machinists 516,387 97.0 2.5 .4 1.453 78.8 18.8 2.3
Painters 420,303 92.3 6.9 .7 1.948 77.4 20.2 2.2
Tool and
Die Makers 186,200 98.8 .9 .1 .702 82.1 15.9 1.9

Mechanics,

Automotive 705,380 92.5 6.6 .8 .363 67.4 29.0 3.4

Total Labor

Force 68,006,553 89.3 9.7 .8 32.7 73.2 19.5 7.1

Since these giai;a are based on the 1960 census, they should be
interpreted with care. Both the racial balance and the rural/
urban distribution may have changed considerably since these
statistics were compiled. According to this table, the automo-
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tive service and repair industry is somewhat more receptive to

the non-white worker than the other skilled trades (except paint-
ing), although it is not as accomodating as the total labor force.
The very low percentage of females in the trade is not surpris-
ing, although in real numbers there were 2,563 experienced female
automotive mechanics in the labor force in 1960. It is also
interesting to note that carpenters and mechanics are more evenly
distributed between urban, rural and farm than are either of the
other skilled trades or the total work force.

4.5.2. GEOGRAPHIC MOBILITY. Another characteristic of the
auto mechanic that is frequently discussed in the literature is
the incident of geographic mobility. Table 28 compares the auto
mechanic with carpenters, electricians, machinists, painters,
tool and die makers and the total male labor force. There is
no way to tell from -these data at what age or how many times the
individual may have moved from one locality to another. Nor do
the data indicate how often the individual may have moved from
employer to employer within the community.

Table 28 does indicate, however, that auto mechanics are
more likely to be native born Americans than craftsmen of the
other occupations or than the total male labor force as a whole.
It also appears that automotive mechanics are more likely to
remain in the state in which they were born and raised, even
though nearly a third of them were not residing in the state
of their birth at the time of the census. The table shows that
when a move is made, it is more likely to be made to a differ-
ent region of the country than to a different state in the same
region; this applies to the total labor force as well as the
listed occupations. Automotive mechanics occupy the extremes
in Table 28 only in terms of country of birth and residency in
the state of birth; on all other counts they appear to be very
much in the mid--range of geographic mobility, at least so far as

the listed occupations and the total labor force are corcerned.
77:4)
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4.5.3. WAGES EARNED AND HOURS WORKED. The review of the

lit.rature also reveals a strong interest in the income of the

mechanic. Table 16 compared auto mechanic wages with the earn-
ings of craftsmen of similar skill levels. The table indicated
that automotive mechanics are the lowest paid of the six occupa-
tions, when compared on the basis of all metropolitan areas.
Mechanics are lowest paid in the south and north central regions
of the country, while painters and carpenters are paid lower
average wages in the north eastern and western regions of the
country.

Table 29 presents the distribution of hours worked per week
for employees in six selected occupations and the total male
labor force. The table indicates that comparatively few auto-
motive mechanics work part time, while a much higher percentage
of carpenters, painters, and the total male labor force work
less than 40 hours a week. Less than a third of the mechanics
work a standard 40 hour week. While slightly over a third work
40 hours or less, almost two thirds work more than 40 hours a
week. In terms of hours worked per week, the auto mechanic is
more intensely employed than either the total male labor force
or the other skilled trades shown.

The data in Tables 16 and 29 are supported by a bulletin
published by the Bureau of Labor Statistics [66]. The statis-
tics are atypical in terms of automotive mechanics, however,
since the populations surveyed are distinctly different from
the universe with which the present study is concerned. The
employees of the largest and least prosperous segr=nt of the
industry, the independent repair shops, are omitted entirely.
The data include salesmen, office personnel, and common labor
as well as mechanics. Consequently the statistics cannot be
easily compared with those taken from the 1960 census report.

The bulletin contributes usefully to this study, however,
since it reveals that pay is consistantly higher in metropolitan
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areas than in non-metropolitan areas, and it consistantly
increases as the sales-size of the establishment increases.
Since this applies uniformly, although not equally, to all cate-
gories of employees included in the survey, it is likely that it
also applies to the segments of the industry not included in the
survey.

4.5.4., AGE OF WORKERS. Table 30 gives the distribution of
ages for the same six occupations and for the total employed labor
force. The statistics for auto mechanics, in this instance, are
distinctly different from those of either the total labor force
or the other selected occupations.

There is a substantially larger proportion of young workers
and smaller proportion of old workers in the mechanic population.
The differences are more pronounced between mechanics and the
other tradesmen than between mechanics and the total labor force.
Between the ages of 30 and 54 years, mechanics fall about in the
middle of the spread of percentages. The median age of mechanics
is 38.4 years, 2.1 years less than the total labor force and
4,72 years less than the average of the medians of the other
skills. These data are plotted in graph form in Figure 2 for
ease of comparison. ‘

Since the median age of the youngest population (mechanics)
differs from the median of the mext youngest population (total
male labor force) by only 2.1 years, it was decided that a test
for statistical significance should be made. Using the formulae
and tables given by McNemar [67], the difference was found to be
significant at a confidence level in excess of 0.0001. In other
words, the probability is less than one chance in 10,000 that
this difference occurred because of coincidence or chance errors
that might have affected the accuracy of the data. It may be
inferred, therefore, that these populations are indeed signifi-
cantly different in median age. A discussion of this problem,
along with the formulae will be found in Appendix A.
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4.5.5. MARITAL STATUS. Automotive mechanics, the other
selected skilled trades, and the total male labor force are

also compared on the basis of marital status. These data, given

in Table 31, are derived from a Bureau of Census survey of a

: five percent sample of the total population of each occupation.

"i In this table, the percent of mechanics in a given category is
compared with the percent of each of the other populations in -
the same category.

Since the sample sizes very considerably, the resulting
percentages do not necessarily provide a reliable basis of com-
parison. Consequently, the data were subjected to a test for
significant difference between £wo proportions [67]. Since a
"Z" of 1.96 corresponds to a confidence 1level of 0.05, this
r\t{ value was used as the cut-off point. Where pairs of propor-
tions produced a "Z" of less than 1.96;, the difference in per-

3 centages was considered not significant.
Entries in Table 31 that are not significantly different «

from the auto mechanic entry in that category are marked with

an asterisk. In most cases it will be noticed that the auto
mechanic is significantly different from the other occupations
and the total male labor force. In the category "singles", for
example, auto mechanics are significantly different from all
other occupations except painters. The total male labor force
has the largest proportion of single men, but there are pro-

' portionately more single men in the mechanic occupation than in
the other skilled trades; the difference between mechanics and
painters is not significant. ‘

4.5.6. EDUCATIONAL BACKGROUND. Table 32 presents the dis-
tribution of the years of school completed for automotive mechanics,
other selected skilled trades and the total male labor force.

When automotive mechanics are compared with the other populations
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TABLE 31. MARITAL STATUS OF AUTO MECHANICS,
OTHER SKILLED OCCUPATIONS, AND
THE TOTAL MALE LABOR FORCE [65]

% Living
Sample With Wife % 3%
Occupation Size* Yes - No Widowed Divorced

Automotive '
Mechanic 35,141 11.5 83.1 2.3 1.0 1.9

Total Male
Labor Force 2,285,669 16.7 76.6 2.9 1.6 2.0%%

Tool and Die
Maker 9,245 6.8 88.3 1.5 1.1%* 2,0%%*

Painter 20,596 12.0** 78.1 4.0 2,2 3.3

Machinist 25,444 8.4 86.0 2.0 1.3 2.1%%
Electrician 17,781 7.2 87.4 2.0 1,1*%* 2,0%%
Carpenter 46,068 9.0 84.4 2.6 1.8 2,0%%

*Sample size is based on a survey of 5% of the total pop-
ulation of each occupation.

**Denotes a percentage that is not significantly differ-
ent from that of auto mechanics in the same category.

TABLE 32. DISTRIBUTION OF THE NUMBER OF
YEARS OF SCHOOL COMPLETED [65]

Elementary High
School School College

5 % Median
. Under 3 % $ % 4 or VYears
Occupation 8 8 1l to 3 4 1 to 3 More Completed

Automotive _
Mechanic 29.7 25.0 9.9

Total Male
Labor Force 22,2 24.4 11.1

Tool and Die ,
Maker 38.6

Painter 18.1
Machinist - 32.0
Electrician 37.8
Carpenter 22,2
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in terms of the median number of years of school completed,
it is found that they fall on the low side of the distribution.

Mechanics are shown to have more years of school than painters

or carpenters, but fewer years of school than machinists, tool

and die makers, electricians, or the male labor force as a whole.
Since some of the differences between the medians appear

to be slight, a test for statistical significance was made [68]

which showed that all of the median years of school completed

by the occupations are significantly different (PC < .01) from

that of the auto mechanics.

4,.5,7. OCCUPATIONAL TRAINING. Bedell found [26] that less
than half of the general work force has had formal occupational
training. Of those who have, about three-fifths are using it
in their present jobs, about one-fifth had used it on a previous
job, and about one-fifth have never used it.

A breakdown of formal training programs is shown in Table 33.

TABLE 33. THE DURATION, COMPLETION AND USE OF

FORMAL OCCUPATIONAL TRAINING [26]

Duration of

____Training (%) Completion (%) Use of Training (%)

Less More

than 6 to than NOt In PreV. NOt
Occupation 6 mo, 12 no. 12 mo. Comp. Comp. Use Used Used
Total Male
Labor Force 20.1 27.2 50.6 77.3 21.0 48.9 24.5 25.8
Carpenter 6.5 22.8 68.9 75.5 23.1 53.4 26.9 18.2
Electrician 14.2 23.6 60.6 75. 4 24.2 61.3 22.0 15.3
Painter 11.5 7.7 . 80.8 80.1 16.0 79.9 15.6 4.5
Machinist 16.1 19.4 6l1.7 8l.4 16.3 58.5 26.6 14.2
Automotive '
Mechanic 24.0 29.5 44,7 72.8 25.5 35.7 25.5 37.5
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It shows the duration of training, the percentage of completion
of training, and the extent to which the training is subsequently
put to use. Auto mechanics, selected skilled trades, and the
porticn of the total male labor force that receives formal train-
ing are included.

According to these data, formal training programs for auto
mechanics are characteristically shorter than the others. The
table indicates that, other than painters, fewer trainees com-
plete the formal automotive mechanic training course, and, of
those who complete training, the auto mechanics most often fail
to pursue the trade for. which they were trained.

The study by Bedell [26] shows how many men in the 1963
labor force had previously received formal occupational train-
ing in the occupation in which they were then employed. These
statistics are based on a survey of 28,000 persons, and, while
they show some interesting relationships, they should be inter-
preted with care. They do not take into account the product of
the MDTA occupational training programs, and they are compara-
tively old; consequently, these data are not representative of
the situation as it exists today. A brief summary of these data
is provided in Table 34.

Table 35 shows how occupations were learned, and which ways
of learning were considered by Bedell's respondents to be most
helpful. Note that "all ways of learning" total more than 100
percent since many respondents reported more than one way of
learning, and also note that many respondents failed to indicate
which way of learning was most helpful. No attempt was made in
this survey to evaluate the quality of the training or the
opinion of the worker, nor was worker opinion compared with
employer opinion.

While these data illustrate some interesting characteris-

tics of the labor force in terms of occupational training, they
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TABLE 34.

Male

Labor '
Force Carpenter Electrician Pa

NUMBER OF TRAINING PROGRAMS AND
INSTITUTION WHERE TAKEN [26]

Auto

inter Machinist Mechanic

Number of Programs (x 1000)

24,143 527 968 156 732 1,727
Percent
Taken in:
High School 29.5° 23.1 22.6 10.3 21.2 41.6
Junior
College 3.8 - 2.2 - 2.3 6
Tech.
Inst. 8.2 .9 13.0 4.5 5.9 4.4
Special
School 15.4 9.3 10.5 7.1 14.4 16.0
Apprentice-
ship 11.7 56,4 24.3 69.7 34.9 6.3
Company -
School 7.5 1.3 4.6 7.1 6.7 3.4
Armed
Forces 16.2 6.1 16.8 1.3 10.7 21.6
Correspon-
dence 7.7 2.8 6.0 - 3.8 6.1
School

do not reflect current existing circumstances.

Bedell's study

could not take into accdunt the effects of the Manpower Develop-

ment and Training Act, the Vocational Education Act of 1963, and

the Economic Opportunity Act of 1964.
acts have influenced, and will continu
nature, availability, and di
tional training.

gg *°®

'.)

Programs generated by these
e to influence, the extent,

stribution of vocational and occupa-




TABLE 35. HOW TRAINING WAS OBTAINED

AND MOST HELPFUL WAY OF
LEARNING CURRENT JOB [26]

Total
Type of Labor Auto
Training Force Carpenter Electrician Painter Machinist Mechanic
ALL WAYS OF LEARNING (%)
Formal
Training 30.2 31.1 72.9 27.8 56.1 40.5
On-the-Job
Learning 56.2 48.7 71.2 46.9 70.9 48.1
Casual
Method 45 .4 67.8 33.4 58.7 36.6 61.9
FORMAL
TRAINING MOST HELPFUL WAYS OF LEARNING (%)
School 8.7 2.4 10.7 4.5 10.4 8.3
Apprentice-
ship ' 2.0 7.0 20.5 12.0 19.7 1.6
Armed .
Forces 1.2 2.3 4.9 0.5 1.3 4.4
ON-THE-JOB
LEARNING
On-the-job
Instruction 29.6 21.9 - 24.9 22.9 28.8 21.3
Company
Courses 3.6 1.2 1.9 0.9 4.7 5.2
Worked '
Way Up 3.9 2.3 2.2 1.2 . 2.6 2.1
CASUAL
METHOD
From Friend | :
or Relative 6.0 14,2 1.9 17.2 0.5 10.3
Picked
it up 20.4 28.1 6.6 21.5 9.4 27.5
Other 2.5 1.7 1.4 - 1.0 3.0
Not' Avail-
able 14.6 16.2 24.9 16.5 21.6 14.8
g9 i
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5. FINDINGS: THE TRAINING SYSTEMS

; There are three systems for learning the automotive mechanic's

trade. The first is through casual exposure to the occupation

as a circumstance of employment. The second is through a formal

program of instruction where the training is institutionalized,

as in high school vocational courses, or MDTA skill centers.
The third is a work-oriented combination of the first two, which,

AN

e
50

£

in its most advanced form, becomes formal apprenticeship training.

PSS SR

On-the=-job training (OJT) is a variation of apprenticeship;

£33

7

it is less rigorous, narrower in scope, and customarily of much

TR
1.

shorter duration. The manufacturers' training course is another

variation of apprenticeship which, in general, embraces a single

psne
X

%f topic or subject matter and lasts only a few days.
g 5.1. THE NON-SYSTEM '
. %? The most common way of learning the automotive mechanic's

R

trade is the acquisition of skills and knowledge through work
experience. This kind of learning is the least formal and the
least systematized, and it is called training only by a loose
interpretation of the word. One who becomes a mechanic by this
method typically starts as a helper and works his way up for
an indefinite period of time to some unidentified level of ’
competency at which he becomes known as a mechanic. This study

attaches the name "non-system" to this process.

Snow's survey [10] indicated that about 19 percent of all
auto mechanics enter the trade without previous training, and
that an additional eight percent had learned by "hanging around
repair shops" and "working on the family car." The Occupational
Outlook Handbook [35] states, however, that "most automobile
mechanics learn the trade through on~the~job experience," and
Snow acknowledges that his estimate may be in error because of

the large number of respondents who checked more than one answer.
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The results of Snow's survey are shown in Table 36..

PABLE 36. INITIAL TRAINING SOURCE FOR AUTO MECHANICS
(176 SURVEY RESPONDENTS) [10]

Total Percent
Mechanic of Total
Source Responses* Responses**
Trade School 63 33
Formal Apprenticeship Program 60 31
Armed Forxces 6 3
High School 12 6
On the Job without Previous Training 41 19
Other 14 8
Totals 196 100

* Total responses are greater than 176 because some
respondents gave more than one answer.

** Percentages are given in terms of all responses.

Bedell's survey [26] was based on a much larger sample
than Snow's, and the resulting statistics are in general
agreement with the findings in the literature. Bedell reports
that 61.9 percent of the mechanics acquired their mastery of
the trade through the casual methods of learning, and 48.1
percent obtained their training through on-the-job learning.
Table 37 explains these terms in detail. Note that the category
of on-the-job learning could, by definition, include many respon-
dents whose training was essentially non-system.

While it is possible for the mechanic to by-pass all contact
with the formal training systems, it is not possible to escape

the non-system. .Consequently the non~-system is viewed as an

llmportant but largely uncontrollable aspect of the overall

training process. Bedell found that 40.8 percent of automotive
mechanics indicated that the casual methods were the most helpful

ways to learn their trade; 28.6 percent favored on-the-job
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TABLE 37. ALL WAYS OF LEARNING AUTOMOTIVE
MECHANIC OCCUPATION [26]

Method of Learning Percent Distribution!
Formal Training? 40.5
On-the~job Learning? 48.1
Casual Methods* 61.9
Not Available 1.0

'percent distribution of civilian workers 22 to 64
years old who completed less than 3 years of college;
percentages total more than 100 percent because of
multiple responses.

2Includes school (company training school only if
training was full-time for at least 6 weeks),
apprenticeship, and Armed Forces.

3Includes on-the- ob instruction by supervisors or
fellow workers, company training courses (part-time,
or full-time less than 6 weeks), and worked way up by
promotion.

*Includes "learned from friend or relative," "just
picked it up," and other methods.

learning; and 14.3 percent chose formal training. Thus, almost
70 percent of the mechanics indicated a preference for informal
training, which may be roughly equated to the non-system process.
The distribution of responses to "most helpful way" is shown in
Table 38.

5.2. THE INSTITUTIONALIZED SYSTEM

The institutionalized system is the aggregate of the educa-
tion and training institutions in which programs of formal occu-
pational instruction are available to eligible members of the
general public. Eligibility is controlled by the institution
rather than by an employer, and an employed status is not, in
general, a prerequisite to enrollment; The basic purpose of
the institutionalized system is to provide the young, the inex-

perienced, and the untrained with at least entry-level skill
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TABLE 38. MOST HELPFUL .WAYS OF LEARNING

AUTO MECHANIC'S TRADE [26]

Way of Learning Distribution in Percent
Formal Training 14.3
School 8.3
Apprenticeship 1.6
Armed Forces 4.4
On-the-job Training ' 28.6
on-the-job Instruction 21.3
Company Training Courses 5.2
Worked Way Up 2.1
Casual Methods 40.8
From Friend or Relative '10.3
Picked It Up 27.5
Other 3.0
Not Available 14.8

in a specific, selected occupation. Advanced courses, recurrent
training, and up-grading programs are customary and legitimate
secondary goals of the system. The system includes the public
schools, the post-secondary schools, the adult education programs,
the MDTA institutional training centers and the commercial
trade schools. :

5.2.1. THE PUBLIC SCHOOL VOCATIONAL TRAINING PROGRAMS.
The public schools offer two kinds of occupationally oriented
programs: those that are an extension of the general education
process, and those that are intended to prepare the youth for
employment in a selected océupation. Programs that simply
provide the student with an overview of the world of work,
or an introductory experience in a given occupational area, are
usually classified as industrial arts. Programs that are
intended to equip the student with at least the minimum knowledge

and skills required for entry-level employment in a specific

1033;




trade or occupation are classified as vocational.

Although industrial arts programs can provide a practical
introduction to an occupation, the literature indicates that
they are not ordinarily directed to that end. These programs
are usually designed for the lower grades, i.e., junior high
school, and they are frequently the only occupationally oriented
courses available in a school. Where vocational training courses
in trade and industrial subjects are offered, however, they are,
for the most part, taught only in the last two years of high
school. Thus, students who do not enter high school, or who
fail to complete it, are regularly denied the in-school oppor-

g tunity to acquire a salable vocational skill.

’ While the industrial arts courses constitute an important
back-up for the vocational educational system, this study is
concerned with programs that are specifically designed to train
automotive mechanics. Consequently, the junior high school and
industrial arts courses have been deleted from the study, and
data collection has been restricted to the high school vocational

training programs for automotive mechanics.

Job Market Orientation. Generally, the high school auto
mechanic course is designed around the standard American automo-
bile, and these courses are supposed to equip the student with
the fundamental skills and knowledge required in the routine

service, maintenance and repair of automobiles. Although

specialized courses, such as engine tune-up, front-end repair,
air conditioning, or auto electronics are available in many
schools, the major emphasis is on developing an all-around
mechanic. Yet, even though the primary intention is to prepare
the student for a successful career, there is no assurance that
he will be accepted into the industry as a mechanic or that he

will choose to pursue the mechanic trade upon graduation.

L
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The job market itself is composed of two general classes of
jobs: those in which the graduate is employed as an auto
mechanic, and those in which the graduate is employed in the
industry, but in some capacity other than auto mechanic. When
a job opening occurs, the employer must decide whether to
consider it an entry level vacancy and what the prerequisites
for employment should be. He must also decide whether or not
recent graduates of high school auto mechanic courses are
eligible for the position. The industry in general assigns
mechanic jobs on the basis of experience rather than training,
where the training is of the high school pre-enmployment type.
Consequently, the schools are training at above entry level as
established by the industry, but at below entry level in terms
of the industry-wide standard of mechanic competency and experience.

Since the new automobile dealership garages have tradition-
ally paid the highest salaries, they have become a primary job
target for auto mechanics. However, it is seldom possible to
step from the classroom into such a position, since mechanic
jobs are not readily available to entry level people. The
independent automotive repair shop and other employers of auto
mechanics also compete for skilled workmen. Like dealerships,
however, they are reluctant to accept the new graduate as a fully
qualified mechanic.

It is customary to start the auto mechanic graduate in a
position of lesser responsibility, such as helper or greaser.

In this way, the new mechanic can broaden his experience while

he is acquiring the needed maturity. Consequently, many related
occupations, such as gasoline service station attendant or parts
counter man, are recognized as legitimate areas of the job market.
Thus, it would be entirely correct to say that the job market

toward which the high school programs are oriented encompass
all aspects of automotive service and repair work, including




the gasoline service station, the independent shops and specialty
houses, automotive parts places, and the automobile dealership
garages.

Labor Force Involved. There are two general categories
of workers who depend upon the formal training process for an
improved employment opportunity: those who are preparing
for entry level employment, and those who seek upgrading. In
the case of the public secondary school, the emphasis is on
preparation for employment; upgrading programs are offered in
the high school, but mostly in the form of night school adult

education courses.

Most high school job preparation programs consist of in-
school, pre-employment, vocational education courses. Co-
operative on-the-job training programs (work-study programs)
account for an increasing proportion of high school training
programs. Academic classes related to apprenticeship training
programs are also conducted in high schools.
| The most extensive full-time in-school programs, however,
are those concerned with secondary school pre-employment training,
while the adult education classes touch the largest number of
people (in the trade and industrial category). A general report
of the Advisory Council on Vocational Education [27])] details
the extent of participation in the various training programs
(except MDTA). This information is given in Table 39. Note
‘that auto mechanics are a sub-group of the trade and industrial
category; this source indicates that 7.7 percent of these
(98,377) are auto mechanic students, and 1.0 percent (12,912) are
auto body and fender trainees. No breakdown of auto mechanics
is given according to program type, i.e., secondary, post-
secondary, adult education, or special needs.

Sponsorship and Financial Support. While numerous automotive

manufacturers and suppliers encourage auto mechanic training in
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E the high schools through donations of equipment, scholarships,
competitions, and other contributions, the main sources of
sponsorship for vocational education are the various agencies
and branches of the federal, state and local government. An
additional important source of support is the business and pro-
fessional associations such as the National Automobile Dealers
Association, Automobile Manufacturers Association, and the
American Vocational Association, and the affiliated industries

T
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such as petroleum and insurance.

The funding of auto mechanic training is reported only
in general terms in this study, since a cost/benefit analysis
was not performed. The report of the Advisory Council on
L Vocational Education is based on fiscal 1966 data and shows the
! total federal, state and local expenditures for vocational
education and for overall trade and industrial, but does not
detail the cost of automotive mechanic training. The cost of
auto mechanic training was computed, therefore, as follows.

The ratio of the cost of trade and industrial training to
, the total cost of vocational education was found by dividing
% the cost per trade and industrial pupil with the cost per pupil
of vocational education. These figures are derived from data
given in the report. Applying this ratio (found to be 2.68)
to the cost of vocational education per pupil for each level of
training then produces the per pupil cost for each level of
training for trade and industrial enrollments.

Since. the Advisory Council report makes no distinction
between the cost of trade and industrial training and auto
mechanic training, this study assumes that the costs are the
same. Although the data indicate that 7.7 percent of the
enrollments (98,377) are auto mechanic students, the distribution
at the different levels of training is not given. Consequently,
the percentages derived from an unpublished report by Harold Duis
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Appendix C.

TABLE 40. ENROLLMENTS AND EXPENDITURES FOR

[71] are used to provide an estimated distribution, shown in
Table 40. Duis' treatment of these statistics is included in

*Frcm reference 71.
**pProm reference 27.

i the public, in=-school, auto mechanic, training effort.
The 1968 Digest of Educational Statistics [68] shows the
dollar amount of grants and loans for education that are adminis-

tered by each department of the Federal government, including
those administered by the Office of Education.

AUTO MECHANIC TRAINING, FISCAL
YEAR 1966
Post Special
Secondary Secondary Adult Needs Total
Expenditure/ .

Pupil 179.16 535.52 35.96 276.49 146.20
$ of Total*

Enrollment 52.9 15.1 29.6 2.1 99.7
Enrollments 52,041 14,855 29,120 2,066 98,377**
Estimated

Expenditures 9,323,743 7,955,111 1,047,141 571,205 18,897,200

It is recognized that the figures in Table 40 may be consider-
ably in error, since they are based on assumptions rather than facts.
The report of the Advisory Council acknowledges that:

The reporting system presents severe limitations to any type
of analysis that can be made.
ments and expenditures for the different levels of instruc-
tion. Further, in reporting by broad occupational programs,
there is no way to determine variations of specific pro-

grams within the occupational fields.

Consequently, these figures are both inexact and inaccurate, and
are intended only to provide a gross measurement of the cost of

It does not provide enroll-

In addition, it
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lists all of the federal acts, such as George Barden, Smith-
Hughes, Vocational Education Act of 1963, the Manpower Develop-

ment and Training Act and others, all of which provide funds
for vocational training. While this source indicates that over
439 million dollars was obligated by the Federal government for
vocational education in 1968, it does not indicate what pro-
portion of that amount was allocated to automotive mechanic
training.

Another important financial aspect of vocational training
has to do with the earnings of the student. Where the train-
ing is conducted full time in the high school, incidental stu-
dent earnings are not ordinarily viewed as being essential to
the educational process. While such part-time jobs are gen-
erally considered to be beneficial, they are frequently suspec-
ted of being a potential threat to satisfactory completion of
the program.

In the case of the cooperative education program, however,
where the work-study principal is used, student employment is an

integral, planned dimension of the overall learning process, and

is considered to exert an important influence on the attitude,
behavior and progress of the student. Since the student is, in
fact, employed by a businessman who coouperates with the school
(by providing a job and on-the-job training), the salary becomes
highly important as a symbol of success and as an incentive to
continue the program. While co-op students normally work about
half time, and are normally paid an entry-level wage, they gen-
erally respond favorably to the system, and generally are more
inclined to stick with the trade than students who receive their
training in the full time, high school, vocational program.
Enrollments, Completions and Job Placements. The Advisory

Council on Vocational Education presented the fiscal year 1966
enrollment data in terms of the different levels of vocational
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education [27]: i.e., secondary, post-secondary, adult educa-

tion, and special needs. The percentage of the total vocational
enrollment is reported for each of these categories, but the

data are listed according to the major vocational education class-
ifications: for example, agriculture, home economics, distribu-
tive, technical education, trade and industrial, etc. The enroll-
ments in specific occupations, such as carpenter, plumber, elec-
trician, machinist, or auto mechanic, are not detailed but are
shown as a percentage of, in this case, the trade and industrial
classification. Thus the data do not show how many auto mechanic
trainees there are, but what percent of the trade and industrial
students are learning to be auto mechanics.

Wwhile the number of trade and industrial students in each
level is given, it is not possible to be sure how many automo-
tive students there are in each level, since there is no indica-
tion that the distribution of automotive students is the same as
the distribution of the total trade and industrial population.
Accordlng to this reference, there are 1,269,051 students in
trade and industrial programs, and 7.7 percent of these, or
98,377, are in automotive mechanic training courses. Using the
distribution figures for level of education, 25.1 percent of the
mechanic trainees (24,693) are in secondary, 9.1 percent (8,952)
are in post-secondary, 63.3 percent (62,273) are in adult educa-
tion, and 2.4 percent (2,361) are in special needs. The figure
for enrollment at the secondary level is low according to infor-
mation derived from other sources.

In Subject Offerings and Enrollments in Public Secondary
Schools [28], data from a survey of the 1960-61 school year are
used. In this case the number of schools offering specific sub-
jects are reported, as well as the total enrollments in those
subjects. This source indicated that auto mechanics accounted
for 16 percent of the trade and industrial enrollees. Data are
given for both industrial arts and vocational education (for
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grades 9-12) and are listed as follows:

Power and Auto Mechanics (Industrial Arts)

Number of Schools Offering 779
Enrollments
Half Year 16,435
Full Year 37,851
Automotive Mechanics (Vocational)
Number of Schools Offering 1,293
Enrollments
Half Year 4,544
Full Year 50,015

This source does not indicate how many of the schools offer-
ing an industrial arts automotive course are the same schools as
those offering vocational auto mechanic courses. Nor is there
any indication of how many of the auto mechanic students may have
previously taken an industrial arts auto mechanic course. The
report shows that there were 54,599 students enrolled in voca-
tional auto mechanic courses and 54,286 students enrolled in non-
vocational automotive courses during the school year in which the
survey was made. On this basis, the total number of in-school
youths with some pre-employment exposure to the auto mechanic's
trade was 108,845, These figures do not include the 11,196
students enrolled in auto body mechanics courses.

The U.S. Office of Education now requires each state to file
an annual report of all federally assisted public school voca-
tional programs. The data are reported in accordance with a
numerical system described in Vocational Education and Occupa-
tions, 1969 [69]. This system, which identifies, defines and
classifies vocational and technical instruction programs, and
links them to a wide range of occupations, was developed through
the joint efforts of the Division of Vocational and Technical
Education, Bureau of Adult, Vocational and Library Programs,

U.S. Office of Education, and the Branch of Occupational Analysis,
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U.S. Training and Employment Service, Manpower Administration.

The system is basically a cross reference of the traini-.yy courses
ijdentified and described by the U.S. Office of Education in
Standard Terminology for Curriculum and Instruction in Local and
State School Systems, 1969 [70], and the occupations identified
and described by the Bureau of Labor Statistics in the Dictionary

of Occupational Titles [8). Since it is designed for computer- ;
ization, this system will greatly improve the statistical analy-
sis and follow-up capability of the U.S. Office of Education once
it is fully implemented.
The training course classification system identifies seven
major vocational-technical areas, and codes them as follows:
01l. Agricultural, 04. Distributive Education, 0.7, Health
Occupations Education, 09. Home Economics, 14. Office
Occupations, 16. Technical Education, and 17. Trade and
Industrial Education.
A second 2-digit position indicates the principal segment of the g'
subject matter, and a third 2-digit position shows the specific '
division of that segment. In some cases a fourth 2-digit posi-
tion is used to identify first level detail. Accordingly, the
automotive related training courses are identified and correl-

ated with occupations as follows:

USOE Classification DOT Classification

17.0300 Automotive Services 379, 384-010 Automobile Tester
620.281-038 Bus Inspector
620.884-054 Used-Car Renovator
806.381-034 New-Car Get-Ready Man

17.0301 Body and Fender 807.287-010 Shop Estimator
807.381-010 Auto-Body Repairman
807.381-022 Body Repairman, Bus
807.884-030 Floor Service Man,
Spring
845.781~018 Painter, Automobile
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17.0302 Mechanics

17.0303 Specialization,
Other

17.0399 Automotive Ser-
vices, Other

The following data were
the FY 196% enrollments [71]

620.281-014
620.281-018
620.381-014
620.884-010

1 620,281-034
620.281-042
620.281-062
620.281-098
620.281-106
620.381-010

(Etc. 9

No Specific
Listed

Automobile Mechanic
Automobile Tester
Auto.-Service Mechanic
Auto.-Mechanic, Helper

Brake Man, Automobile
Carburetor Man
Front-End Man
Transmission Mechanic
Tune-Up Man

Auto. -Radiator Man

additional titles)

DOT Classification

taken from an unpublished summary of

by Harold Duis a condensed version

of which appears in Appendix C.
_Enrollments
Post Adult Education Special

Category Secondary Secondary Prep. supp. Needs Total
17.0300 l6,251 452 920 1,550 827 20,000
17.0301 9,716 3,682 1,486 2,901 736 18,521
17.0302 61,821 17,490 7,803 26,661 2,705 116,480
17.0303 1,004 151 837 8,140 92 10,224
17.0399 2,814 279 56 611 232 3,992

The Duis report [71] also provides data on estimated completions
and placements for the secondary and post-secondary programs;
completions for adult programs are not recorded because these

people are already in the labor force.

For all trade and indus-

trial programs the percent placement (in the trade or related
field) is 74.1 percent of those available for placement; i.e.,
69.2 percent for secondary, and 88.0 percent for post-secondary.
The data indicate that 56.9 percent of the secondary program com-
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pletions and 64.8 percent of the post-secondary completions
are available for placement; the remaining 43.1 percent and

35.2 percent go into the armed service, continue full-time study,
or are not available for other reasons. Although these percent-
ages apply to the entire category of trade and industrial, it is
assumed that similar figures would apply to the automotive pro-
grams. On that basis, the following numbers of 1968 completions
may be expected to be employed full time in the field trained or

a related field:
Secondary and Post- Est. Employed in

Program Secondary Completions Field Trained
17.0300 Service 3,947 2,925
17.0301 Body and Fender 4,116 3,050
17.0302 Mechanic 26,570 19,688
17.0303 Specialization 542 402
17.0399 Other 1,347 998

According to these data, 22,421 (36.2%) of the secondary school
students completed training, and 4,103 (23.4%) of the post-secondary
students completed. It is not possible to tell, however, on the
basis of available information, how many new enrollments and how
many dropouts occur each year. Thus, it must be stated that
61,82. enrollments are required annually to produce 22,421 secondary
school completions annually, and that unknown proportions of the
enrollments will be new students, second year students, and third

year students. The same assumption applies to the 17,490 post-

secondary students. ,
Note that while these enrollment figures are in general agree-

ment with the 1960-61 data [28], they are substantially different
from those reported by the Advisory Council [27], except for the

special needs category. The 1968 data [71] also provide a break-
down of the adult education programs, showing that the perponder-
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ance of the adult training is in the area of supplemental (up-
grading) rather than preparatory (pre-employment) training.

The U.S. Office of Education requested follow-up data on
students enrolled in fiscal 1966, and the resulting sample con-
sisted of 606,872 vocational and technical students. According
to the Advisory Council [27], 23.5 percent (142,466) of these
were trade and industrial students. There is no indication,
however, of how many or what percentage of the tiade and indus-
trial sample were automotive mechanic trainees, hence it is not
possible to tell from these data how many automotive students
completed the program requirements. While the Advisory Council
shows that 7.7 percent of the trade and industrial enrollments
are automotive mechanics, it would be incorrect to assume that
7.7 percent of the trade and industrial completers (10,969.8)
are automotive mechanics.

Kaufman [40] did not report completion rates, but showed
enrollments for the current year, and graduations for the pre-
vious year. Although graduations in every case were lower than
twelfth grade enrollments, there is no evidence that the differ-
ence indicated a failure to complete the program. Kaufman
found, however, that 67.2 percent of the trade and industrial
graduates were placed in the occupation for which they were
trained or in a related occupation; 14.2 percent were in the
armed forces; 7.6 percent were in unrelated occupations; and
the remaining 11.9 percent were in higher education, unemployed,
or unaccounted for. These percentages apply to the entire
vocational category of trade and industrial, and it cannot be ‘
assumed that the distribution will be identical for each indiv-
idual occupation, such as automotive mechanics.

The Follow-Up Study of 1963 Graduates of Trade and Indus-
trial Programs in Public Vocational and Technical High Schools

[72] presents completion and placement data on 1963 graduates in
the twelve North Atlantic states and the District of Columbia.
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Data for all of the occupational courses taught in the region
were collected and published annually for a number of years in
this longitudinal study. Following publication of the 1963 data,
however, the program was discontinued, and no comparable study
has appeared since then.

Table 41 presents the data on full-time and part-time auto
mechanic students who graduated in 1963 in the North Atlantic
Region [72]. While it is acknowledge that these data are old,
and consequently of questionable applicability, they are included
because they constitute a sizable body of placement information
concerning the population under study. 0f the full-time students,
72.8 percent were available for employment, and 67.6 percent of
that number were employed in the trade or in a related occupa-
tion. Of the co-op students, 79.0 percent were available for
employment, and 94.5 percent of that number were in the trade or
a related occupation. Military service and continuing education
accounted for the majority of those who were not available for
employment, Caution should be observed in evaluating the sig-
nificance of employment in related occupations; the relatedness
of an occupation is loosely defined and is not controlled by any
standardized system of identification.

While the most effective management of the training estab-
lishment depends in some degree upon the availability of current
and accurate completion and placement data, a dearth of such
information exists at this time. Data of this sort are usually
obtained through - follow-up activity, and, while local efforts
are relatively common, studies on a larger scale are virtually
non-existent. The Advisory Council recognizes thisg: "There is
a general lack of national data on placement and follow-up, and
an absence of any system for reporting these data in detail”
[27]. Consequently, the follow-up information presented in this
study must be interpreted with care.
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Training Courses: Content and Duration. Obviously, there

are many factors involved in an effective training program.
However, the limitations of time and funding did not permit the
investigators to examine them all. Consequently, this study
assumed that a satisfactory evaluation of vocational automotive
mechanic training courses can be made through a systematic com-
parison of the specific course content and hours of instruction
with those of a training course of known high quality. To that
end, it was necessary to determine the range of course offer-
ings and to identify a suitable standard automotive mechanic
training course.

In order to establish the range of course offerings, auto
mechanic training course outlines were solicited from high
schools in Michigan, Illinois, Pennsylvania, California, Ohio,
New York, New Jersey and Texas. These states were selected
because their combined motor vehicle population constitutes
approximately half of the total vehicle population of the United
States, and, in addition, they include all types of motor vehicle
safety inspections currently in use. While approximately 80
course outlines were obtained, only 40 were used in this study:
some were more hearly industrial arts than vocational; others
did not provide an adequate breakdown of subject matter or hours
of instruction; a few were in a format that made comparison dif-
 ficult.

The automotive mechanic training course outlines identified
as standard were selected upon the advice of many recognized
authorities on the subject of auto mechanic training. Some of
those who contributed greatly in that effort are listed below:

Mary P. Allen Director of Public Information,
American Vocational Association
William Berndt Senior Program Officer, Curriculum

and Instructional Materials, Divi-
sion of Vocational and Technical
Education, U.S5. Office of Education
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R.A. Bollman Manager, Service Training Product ,
i Service, Chrysler Motors Corporation i

A.A. Hansen Consultant, Trade and Industrial :
Education, Department of Education, 1
State of Michigan

R.J. Liable Manager, Service Training Department,
Wixom Assembly Plant, Ford Motor Company

Dr. Robert C. Lusk Director, Educational Services, ;
Automobile Manufacturers Association H

Paul E. McDonald National Manager, General Motors
Training Centers, General Motors Corp.

Arthur J. Oettmeier Dean of Technical Education,
Delta College, Bay City, Michigan

Carl H. Turnquist Divisional Director, Vocational Education,
Department of Vocational Education, ?
Detroit Public Schools

Mel Turner Curriculum Director, Automotive Services ;
Industry Association, Chicago, Illinois “

Ralph Wenrich Professor of Vocational and Technical §
Education, University of Michigan 42

As previously indicated, the course outlines obtained from z
the high schools varied considerably in the manner in which the
information was presented., Thus, it was necessary to arrive at !
g a standardized format for cataloging the different subject matter i
areas and for recording the hours of instruction devoted to each. :
Consequently, the subject matter was divided into the nine major
subsystems of the vehicle and three categories of miscellaneous
instructions. Table 42 shows the major subject matter divisions
and lists the specific items that may be found under each.

The contents and hours of each course outline were then

csonsl gmg i
EINE S
b

assigned to the appropriate section. This made it possible to
compare the course content and hours of instruction of all

1 LT PG L ST Z PR

course outlines used. Since it was also possible to detail the
standard course outlines in the same manner, it was then a

simple matter to compare each outline to the standard. Table 43
l1ists all of the high school course outlines used and shows the

i
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TABLE 42. SUBJECT MATTER DIVISIONS
AND SPECIFIC ITEMS UNDER

EACH
1. Engines 6. Drive Line
Head, cylinder block U-joints
valves, valve mechanisms Propeller shaft
Piston, connecting rod assembly ]
Crankshaft and bearings 7. Transmission
Lubricating systems, oil Conventional (in-
pump and filter cluding clutches)
Cooling systems Overdrive
Exhaust systems Automatic

Crankcase ventilation systems
¢, Differential

2. Fuel Systems Convential |
Carburetors Limited slip 4
Fuel pumps . |
Intake manifolds 9, Ventilation System

Heater

3. Electrical Air Conditioner
Basic electricity 10. Body Service
Battery Doors, hood and
Diagnosis of electrical £ ’ Kk

malfunctions ,_crun .

. . . Window mechanism
vhnd:g;ﬁig wiper and Convertible tops
Seat and window controls Glass and trim
Starter system
Ignition system 11. Tools

. Hand tools
charging system, A.C.,D.C. Power tools .
Lighting and warning systems Arc welding'
Accessories and instruments Acetylene welding

4, Suspension .

Steering: conventional, 12. g_;g::llrlaneous
power . .
Front (including wheel State inspection

alignment) systems
Rear Shopwork

Orientation

Wheels and wheel balance Tests, etc.

Chassis lubrication

5. Braking Systems
Conventional (including
disc)
Power (including disc)
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breakdown of subject matter and hours of instruction.

because of differences in terminology and the variety of
combinations of items in a specific course unit, it was not
always possible to tell to which subsystem an item belonged,
or to determine precisely how much instruction time it merited.
For example, some outlines included the windshield wiper system
with the electrical, and some listed it with body services;
others ignored it altogether. Some outlines allotted time to
testing, indoctrination, orientation, etc., and some did not.

In other cases there was a discrepancy between hours shown for
the parts and hours shown for the total.

In any case, it is concluded that the breakdown, as given
in Table 43, is sufficiently accurate for the purpose intended,
i.e., to see how the course compares wita the standard. It will
be noted that variation in course outlines is great, both as to
content and length. Course length varies from 136 hours, with
very limited course content, to 8000 hours, which, apparently,
is an apprenticeship program conducted in conjunction with the
public school. It is found that many schools exceed the require-
ments established by the standard, particularly in the area of
engines, while many fall short of the standard, particularly in
the area of electrical systems.

In selecting a standard, three courses were chosen; one was
generated by the Automobile Manufacturers Association in con-
junction with the Industry Planning Council of the American
Vocational Association; two were produced under the auspices of
the U.S. Department of Health, Education and Welfare. Each of
these standards emphasizes a different aspect of the automotive
service and repair industry. Consequently each concentrates on
different subject matter areas, with hours of instruction
adjusted accordingly.

A publication of tne Automobile Manufacturers Association [73]
includes descriptions and illustrations of appropriate paperwork,
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shop lay-out, tool and equipment lists, expendable supply list,
and extensive information on the facility requirements for a
variety of school sizes. In terms of course content and hours
of instruction, the Automobile Manufacturers Association tends
to minimize the engine and emphasize the electrical and the
transmission. The recommended length of their course is 1080
hours; this is considered the minimum amount of training that
will permit the graduate to enter the field as a trainee with a
uniform degree of competence in each of the course units. Where
it is necessary to reduce the length of the course in order to
accomodate other secondary curricula, it is recommended that
each unit be reduced proportionately, rather than by shorten-
ing or eliminating one or more units. The course is restricted
to the vehicle itself and does not provide for such matters as
housekeeping and customer relations, although it recommends
specific academic courses such as English, Social Studies,
Science, Mathematics, etc. The course is intended to provide a
comprehensive knowledge of automobiles to the individual who
plans to enter the trade as a beginner and become a first-class
mechanic through continued experience and training.

The second course was developed by the U.S. Office of
Education [74]. Although it was intended primarily for use by
the Manpower Development and Training Program, it is well suited
to secondary school use, with some adjustment of recommended
times. The program was designed to cover a period of 252 days
and includes 1764 hours of classroom instruction and closely
supervised shop practice. Where the course is intended for
high school use, it will be necessary to stretch the overall
time period to two years minimum, since the course was originally
planned to progress at a rate of seven hours a day, five days a
week. This program is more intensive than the first, and it is
intended to help the trainee develop and advance beyond the
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basic skill requirement for job application. Much of the related
material included in the outline has been added specifically to
assist the trainee to progress beyond the entry-level classifica-
tion.

The third course selected as a standard was also developed
by the U.S. Office of Education [75]. This guide was also
basically designed for use in the Manpower Development and Train-
ing Program. In this case, however, the intended recipient is
not expected to graduate into a position as a fully qualified
mechanic, but is seen as entering the industry as a competent
gasoline service station operative capable of making minor repairs
and adjustments to the automobile. The course is basically set
up to be executed in three 1l2-week sections, requiring seven
hours a day, five days a week for a total of 36 weeks. This
course, as might be suspected, devotes relatively less time to
the engine, transmission, and electrical system and concentrates
more on fuel systems, suspension, and brakes. In addition, the
related instructions are oriented more toward appearance, house-
keeping, and customer relations. As with the second course, it
will be necessary to make adjustments to this one in order to
achieve a satisfactory fit with the other curricular require-
ments of a high school.

Table 44 presents all three standard courses in outline
form so that course content and hcurs of instruction may be
compared directly. It will be noted that since the last two
outlines are basically MDTA courses, a good deal more shop and/
or laboratory time is planned into the schedule. This reflects
the seven hour a day block time arrangement that is possible
with MDTA, where other curricular activities need not be con-
sidered. In any event, it is concluded that these three courses
provide standards that are sufficiently flexible to accomodate
the job market orientation of the majority of the secondary
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TABLE 44. COURSE CONTENT AND HOURS OF INSTRUCTION
FOR SUBENTRY LEVEL, ENTRY LEVEL, AND
QUALIFIED AUTOMOTIVE MECHANICS

A[73)** B[74]* C[75]**
Engines 162! s521/200% 6!/52/60°

Head, Cylinder Block
valves and Valve Mechanisms
Pistons and Connecting Rod Assembly
Crankshaft and Bearings
Lubrication Systems, Oil Pump
and Filter
Cooling Systems
! Exhaust Systens
i Crankcase Ventilation Systems
Principles of Engine Operation x
Proper Inspecting Procedures X
) Mechanical Indications and Conditions X

*Total 162 252 71
Fuel Systems 97 217112 18/36/85

X XXX
X KX AXX

I I
% x

Carburetors X
Fuel Pumps X
Intake Manifolds X

X X
X X

§ Fuel System Testing X
i Operation of Component Parts

! symptoms of Inefficient System
: Servicing Procedures

*Total 97 133 139

| : Electrical Systems 324 617170 53/65/107

nuw

Basic Electricity

Battery

Diagnosis of Electrical
Circuit Malfunctions

Electric Windshield Wiper and
Washer Systems

Electric Seats and Windows

Starter Systems

Ignition Systems

Charging System - A.C., D.C.

| Lighting and Warning Systems

’ Accessory and Instrumentation Systems

*Total 324 231 225

X X
X X

XX HHRHRX H KN ‘
MU XNNN A
MR XXXAUA

lrotal; 2Laboratory and Shop; *Shop

ERIC 126 116 -




TABLE 44.

Suspension System

Steering--Conventional, Power

Front Suspension

(including wheel alignment)

Rear

Chassis Lubrication

COURSE CONTENT AND HOURS OF INSTRUCTION
FOR SUBENTRY LEVEL, ENTRY LEVEL, AND
QUALIFIED AUTOMOTIVE MECHANICS (CONTINUED)

%

® KN

History and Evolution of
Suspension Systems
Maintenance of Suspension

and Steering

System

Corrective Procedures for Suspension

and Steeting

System Troubles

Diagnose Suspension System Problems

Wheels and Tires

(including

wheel balance) e
Wneel Balance (does not include

tire service)

*Total

Braking Systems

Conventional (including disc)

Power (including

®X R l:

disc)

Evolution of Brake Operating Systems

Braking Principles

Components of Brake Systems

The Hydraulic Brake (including
components of brake system)

Diagnose Brake Problems

Service Brake System

Minor Brake Adjustment Procedures

*Total

Drive Line

Universal Joints
Propeller Shaft

*Total

76

% "

11

117

127

34/155 29/48/217
X X
X X
X X

X
X X
X X
X X
X
X

X

189 294

24/100 19/37/168
X X
X X
X

X
X
x
X
124 224




TABLE 44. COURSE CONTENT AND HOURS OF INSTRUCTION
FOR SUBENTRY LEVEL, ENTRY LEVEL, AND
QUALIFIED AUTOMOTIVE MECHANICS (CONTINUED)

3 Differential and Rear Axle 54 14/100
Description and Functions :
of Differential X
Types of Differential :
(conventional, limited slip) p 3 b | 4
Lubrication and Service of ;
Differential X :
Description and Function of Rear Axle X g
*Total 54 114
Ventilation Systems 32 21/ 50
‘ Theory of Refrigeration Cycle X ,
Types of Refrigerants X E
N Components of an Air Conditioning '}
System and Their Function X !
Principle of Heating System X i
g Major Components of Heating System X -
Heater p 3 |
Air Conditioner X 7=
*Total 32 71 |
Transmission 216 65/345 5/35/10
Conventional (including clutches) x x
{ Overdrive X
B Automatic X x
4 Automatic Transmission Minor Service X
3
i *Total 216 410 50
s
Body Services 22 1/ 0/ 28
“ ,Door, Hood and Trunk X
Window Mechanism X
4 Convertible Tops p 3
1 Glass and Trim X
Automobile Cleaning Service X

*Total 22 29




! TABLE 44. COURSE CONTENT AND HOURS OF INSTRUCTION

FOR SUBENTRY LEVEL, ENTRY LEVEL, AND
QUALIFIED AUTOMOTIVE MECHANICS (CONTINUED)

? Miscellaneous 14/7 24/18/4
: Orientation X X
‘ Tools and Equipment X
Tcol Room Procedure X
Shop Orientation X
Parts Manual X x
Appearance Housekeeping, and Safety X X
Introduction to the Automobile X
Customer Relations X |
*Total 21 46 5
Tune-Up 49/170 2/76/105
|
Fundamentals of the Internal ‘
| Combustion Engine X
‘ Review of Fuel System Principles X
Electrical System X
Principal Equipment Required
for Tune-up : X
The Testing Procedure X
Lubrication and Preventive
Maintenance Procedure X
*Total 219 182
Total Course Length 1080 1764 1260

*Total instruction time in hours including classroom, labora-
tory, and shops, for respective course unit.

**Numbers represent hours of instruction; if a single number
appears, it represents total instruction time (classroom and
laboratory and shop), if two numbers appear the first is
classroom, the second is laboratory and shop; if three num-
bers appear they represent hours in classroom, laboratory
and shop respectively.

Xunit included in course outline.
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schools. It is not intended, or expected, that all schools
should hew to the same line; consequently, a range of standards
is provided. '

5.2.2. DPOST-SECONDARY VOCATIONAL TRAINING PROGRAMS. Post-
secondary school occupational training programs may be directed
at any one of three levels of skill training: job entry, occu-
p’étionally skilled, or semi-professional. The first is rela-
tively short (less than a year), does not require high school
graduation, and does not generate credit toward a degree. The
second may take one or two years to complete, might require
high school graduation, and might generate credit toward a
degree. The third generally takes less than three years, usually
requires a high school diploma, and usually terminates in an
associate degree; those who complete the associate degree fre-
guently continue their education and complete the bachelor's
degree.

While the four year colleges may offer training in any of
these skill levels, they tend to favor the associate degree
programs, which are more compatible with their academic inclina-
tions. The community colleges and junior colleges show their
largest enrollment in the occupationally skilled category, but
commonly supplement these courses with advanced work leading to
an associate degree. None of the post-secondary schools are
involved, wholesale, with the entry-level programs at this time.
However, since entry-level training seems to be most appropriate
to the role of the community college, i.e., to serve that seg-
ment of the population that is less academically inclined but no
less deserving of the opportunity to learn, it is probably that
the future will bring greatly increased activity in this area.

Job Market Orientation. Colleges normally train to a
higher level of skill and competency than do high schools, and
they frequently reinforce the training with college level academic

120

E@h 1306




T—

subject matter, such as English composition, mathematic and
sociazl studies. Consequently, the job market toward which the
post-secondary schools are oriented begins at the upper edge

of operative competency, but is, in effect, aimed at the lower
edge of the management function. While the occupationally
skilled courses produce knowledgeable and competent automotive
mechanics, the consensus of opinion, among employers as well as
educators, is that college course graduates séldom practice the
mechanic's trade for long; they are, in general, destined to
move up guickly.

The post-secondary schools prepare the bulk of their auto
mechanic course graduates for either of two basic careers: the
certified automotive mechanic and automotive shop management.
Thus, the most likely employer of the college trained mechanic
is the new car dealership, first, because dealerships have his-
torically paid the best wages and are most likely to make the
best offer and second because the organizational structure of
the dealership garages, in general, provides the majority of
lower level management positions toward which the college auto-
motive student has been directed. Other large scale employers
of automotive mechanics, such as truck fleet operators and auto-
motive manufacturers, constitute an important part of the job
market for both the occupationally skilled trainee and the semi-
professional technician who holds the associate degree.

Labor Force Involved. The student who seeks improved employ-

ment opportunity through post-secondary education enters the
labor market at a more acceptable age and with generally better
training than does the secondary school graduate. Since the
student is presumed to have voluntarily invested his own time
and money in the advanced occupational training, it is assumed
that the motivation is stronger, even though the occupational

goals may be no more clearly defined than those of the high
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school student. Although these young men, by and large, must
be classified as inexperienced, employers usually are willing
to waive the experience requirement in view of the superior
training and increased maturity.

Although these are technically entry-level people, and as
such constitute a part of the pre-employment labor force, their
training and maturity permit them to compete successfully with
the experienced worker who has not enjoyed formal occupational
training, or with the high school graduate who has had training,
but lacks experience and maturity. Even though these people are
a unique group, being qualified but inexperienced, they do not
greatly affect the job market, since they are a relatively small
labor force. The figures compiled by Duis [7]1] indicate that
while current enrollment is about 17,500 per year, completions
stand at slightly over 4000. Consequently, their impact on the
job market is minimal.

Sponsorship and Financial Support. The post-secondary

schools rely basically on the same sources of support as do the
secondary; i.e., local property taxes and appropriations by the
state legislatures. Institutions are also eligible for funds
under a variety of state and federal acts, and, in addition,
colleges are frequently the recipients of donations, bequests,
and grants from individuals, businesses, and foundations.

Tt will be noted from Table 40 that the cost per pupil for
college training is almost three times as great (2.9) as the
cost per pupil at the secondary level. Since there are slightly
over 3.5 times as many high school auto mechanic trainees as
there are college level trainees, the cost of the secondary
school programs still exceeds the cost of the college programs
in terms of tax support. Most colleges, however, whether two
year or four year institutions, require payment of tuition,

where the high schools, in general, do not. Hence, the total
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cost of the college level programs quite likely exceeds the
total cost of the secondary school programs.

Although no data were gathered on the earnings of the
college level auto mechanic students, it is assumed that a sub-
stantial proportion of these students are employed during the
period of their enrollment. The assumption is confirmed by
Mr. Bruce Welch, Director of the Washtenaw Community College
Automotive Center, Ann Arbor, Michigan, who indicated in an
interview [76] that the majority of the auto mechanic students
with whom he was associated worked part time during the semester
and full time between sessions. Further, employment was most
often as an automobile mechanic or in a related occupation.

Enrollments Completions and Job Placements. The report of

the Advisory Council on Vocational Education [27] indicates that
there were 14,855 enrollments in post-secondary level automotive
mechanic training programs in 1966 (see Table 40). The unpub-
lished work by Duis [7]] showed that in 1968 the total enroll-
ment was 17,490 autoc mechanic students in the college programs.
In view of the increased commitment to satisfy the job prepara-
tory needs of all youth, including the non-college bound and

the socially and economically disadvantaged, it is assumed that
enrollments in post-secondary automotive mechanic training pro-
grams will continue to increase.

It must be pointed out, however, that colleges, in general,
lose a high percentage of their first year students. There is
no reason to believe that the same condition will not exist in
the area of vocational training. The information compiled by
Duis indicates that less than a quarter (23.4%) of the post-
secondary school automotive students completed their training
in 1968. There is no way to tell from existing data, however,
how many of the 17,490 enrollments actually dropped out of the

program, and how many were simply moving on to the second year

123

133




of training. It can be said that, based on Duis's data, it is
necessary to put in 17,490 each year to get 4103 out; but that
there is no way to tell how many of the 17,430 are new enroll-
ments, and how many are second semester, third semester, etc.

- There is also a serious lack of information on job place-
ments for the college trained automotive mechanic. Where com-

prehensive data on placements are lacking in the area of the !
secondary schools, it is virtually non-existent at higher levels '

j
|

of education. Statements made by the majority of employers and
educators with whom the question was discussed, however, indi-
cate college automotive course graduates are greatly in demand,
and these young men seldom find it difficult to secure a mechanic
position if they so desire.

Training Courses, Content and Duration. As with the high
school programs, the post-secondary automotive mechanic train-

ing courses vary considerably in both duration and course con-
tent. The differences in course length are not as great as in
the high schools, and the differences in course content are more
in the area of related courses than in the automotive work.

Seventeen community college course outlines were examined
in detail, and it was found that program length in this sample
varied from 684 to 2080 hours. Course content depended primarily
upon whether it was a semi-professional associate degree program,
an occupationally skilled certified mechanic program, Or an
entry-levél automotive service mechanic program. Generally
speaking, the associate degree programs include the greatest
amount of academic subject matter and the least amount of shop,
or laboratory, work. Tables 45, 46, and 47 present brief out-
lines of the typical college programs.

5.2.3. ADULT EDUCATION TRAINING PROGRAMS. While the
adult education appears to be increasingly popular, the bulk
of the training today that is directed toward the out-of-school
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Tahle 45,

COURSE NAME

ASSOCIATE DEGREE COURSE IN AUTOMOTIVE TECHNOLOGY

(Lecture, Laboratory, and Related Instructions)*

" Hours per Week

fecture

Laboratorv

First Semester:

Hand, Machine Tools, Bench Work
Engine Service, I

Power Train

Electrical Systems, I

English (Oral)

Math (Algebra)

—
Ol WHPEFHFPFO

Second Semester:

Engine Service, II
Power Train
Braking Systems
Electrical Systems
Math (Trigonometry)
Physical Education

G40|hbﬂkﬂk=H

Third Semester:

Suspension Systems

Body and Chassis

Fuel Systems

Introduction to Acetylene Welding
Introduction to Electric Welding
English (Composition)

Physics (Mechanics)

Drafting (Mechanical)

Physical Education

[
QIOI—'A(&OOI—'OI—'

Fourth Semester:

Total

Diagnosis and Tune-up

Trouble Shooting

Electrical Systems, II

Suspension Systems

Social Studies (Economics)

Physics (Electricity and Magnetism)

t"lbwol\)l—'l-‘

*Source:

Automotive Department, The Willia
College, Williamsport, Pennsylvan
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Semester
Hours

96
112
80
80
48
80
496

112
112
96
64
80
48
512

l6
96
80
48
48
48
64
64
48

512

128
128
80
48
48
64
496

2016

msport Area Community

ia.




Table 46. OCCUPATIONALLY SKILLED COURSE FOR CERTIFIED MECHANIC
(Lecture, Laboratory, and Related Instruction)

e e e ey eat

COURSE NAME Hours per Week Semester
Lecture Laboratory Hours

First Semester :

Hand, Machine Tools, Bench Work 1 5 96 -
Engine Service 1 16.5 280
Power Train 1 2 48
Electrical Systems, I 1 2 48
Social Studies~--Economics 3 0 48
7 25.5 520
Second Semester:
Engine Service 1 14 240
Power Train 1 4.5 88
Braking Systems 1 8 144
Electrical Systems, I 1 2 48
4 28.5 520
Third Semester:
Electrical Systems, II 1 5 96
Suspension Systems 1 3.5 72
Body and Chassis 1 5 96
Introductiocn to Acetylene Welding 1 7 128
Introduction to Electric Welding 1 7 128
' ' ' 5 27.5 520
Fourth Semester:
Diagnosis and Tune-up 1 7.5 136
Trouble Shocting 1 5 96
Electrical Systems, IIIX 1 5 96
Fuel Systems 1 11 192
4 28.5
TOTAL | | 2080

*Source: AutomotiVe Department, The Williamsport Area Community
College, Williamsport, Pennslyvania




TABLE 47, ENTRY LEVEL COURSE FOR AUTOMOTIVE SERVICE MECHANIC
(Lecture and Laboratory)*

Hours per Week Semester
COURSE NAME Lecture Lab Hours

First Semester:

; Service Orientation and Maintenance 6 18 360

i Second Semester:

Electrical and Fuel System Service 6 18 360
. ’
Third Semester:

; Suspension and Brake Service 6 18 360

TOTAL 1080

*Automotive Department, Delta College,
University Center, Michigan.

adult population now comes under the auspices of the Manpower
Development and Training Act. There are distinctive differences
between the two, however. The primary one is that adult educa-
tion is basically a night school operation intended to permit
the employed adult to continue his training or education, while
MDTA tends toward the full-time, subsidized enrollment of the
unemplecyed, under~employed, or socially disadvantaged, out-~of-
school adults.

Job Market Orientation. Most adults enrolled in night

school programs receive training appropriate to the occupation
in which they are employed, since adult education is basically
an upgrading operation. Many adults do exploit the night

school training as a means of access to a new occupation, how-
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ever. Consequently, the job market related to this level of
training is difficult to define, since it may simply involve
moving up the ladder with the present employer, or it may require
moving to a new employer in order to effect a job advancement.
Note that the common factor tends to be job advancement, rather
than initial employment.

Labor Force Involved., As previously mentioned, this labor

force is fundamentally an employed population. Even where the
training involves an entirely new skill, the worker tends to
have had extensive work experience, though perhaps in a differ-
ent occupation. Consequently, in moving to a new job, the
worker is not viewed as a raw recruit, but as an experienced
worker with limited skill in the new occupation. While this
condition is not necessarily reassuring to the potential employer,
the situation frequently arises in circumstances where the
employer feels obliged to employ the trainee. Thus this labor
force is characterized as either experienced and seeking to
improve employment status through supplemental skill training,
or as experienced and seeking to improve employment status
through a newly acquired occupational skill.

Sponsorship and Financial Support. The adult education
programs, in general, are administered by the board of educa-
tion as a part of the public school system. Some state and
federal funds are available where the training is for credit
toward high school graduation or for basic adult education,
i.e., reading, spelling, writing, arithmetic, etc. Where the
training is for job upgrading or pre-employment, the programs
are usually self-supporting through tuition paid by the students.
Where support comes from businesses, or other organizations, it

is frequently in the form of pre-paid tuition for eligible par-
ticipants.
Since many of these students are full-time employees, and

128 ,
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are frequently supporting a family, the opportunity to partici-
pate in an adult education program depends to a gresat extent
upon the determination of the individual to set aside enough
of his income to pay for the training. Although in the case
of factory closings or relocations the employer sometimes pro-
vides financial assistance, it is usually up to the individual
to furnish his own support out of his earnings.

Enrollments, Completions and Job Placements. The 1968

report of the Advisory Council on Vocational Education [27]
indicates that 63.3 percent (803,901) of the persons enrolled
in trade and industrial vocational programs are in adult educa-
tion (see Table 39). It also shows that 7.7 percent (98,377)
of these enrollments are automotive mechanic students. It does
not indicate, however, that 63.3 percent of the 98,377 auto
mechanics are in adult education. If that assumption is made,
then 62,273 students are enrolled in night school auto mechanic
courses.

Using the unpublished data from Duis [71], there were
34,464 students enrolled in adult education auto mechanic
courses in 1968. Further, 7,803 of these were in pre-employment
training, and 26,661 were in supplemental training for upgrading.
Since the Duis figures are from a count of reported enrollments,
and the Advisory Council figures are computed from a survey of a
sample population, the Duis figures appear to be the most
reliable.

As previously stated, there are no data indicating the num-
ber of adult education completions. Since the majority of adult
education enrollees are shown as supplemental, which implies
that they are employed, a tally of completions is probably
unnecessary; these people are already a part of the employed
labor force, and therefore do not contribute to enlarging it.
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For the same reason, a tally of the placements for the suppile-
mental trainees is also needless.

While there is a substantial number of adults enrolled in
the pre-employment automotive mechanic courses, no data are
available that indicate either the completions or placements of
this group. These figures would be useful to have, since the
outcome of this kind of training could have considerable impor-
tance in the future management of the auto mechanic labor force.

Training Courses: Content and Duration. Adult education

night school courses tend to be relatively short; classes meet
one night a week, as a rule, for a three or four month period.
rourses given for high school graduation credit tend to be longer
than those given for vocational training.

The Ann Arbor, Michigan school system, for example, requires
45 hours in courses given for credit and 30 hours in occupational
training courses: three hours per night, one night per week, for
15 weeks, and three hours per night, one night per week, for 10
weeks. 1In contrast, most of the adult education provided by the
Detroit public school system is administered under the MDTA pro-
gram. Adult education in Detroit is focused primarily on the
unemployed and the under-employed, and is conducted as a day
school program utilizing block time adjusted to the needs of the
individual students. Some traditional adult education courses
in automotive mechanics are offered, however, in one or two of
the Detroit technical high schonls, on a "come as available"
basis. These are 51 hour courses, as a rule, in which the stu-
dent attends three hours a day, one day a week, for seventeen
weeks.

adult education auto mechanic courses do not ordinarily
provide for the comprehensive study of the entire vehicle.
These courses usually deal with specific components or systers,
such as engines, brakes, carburetor, and front-end, or engine

tune-up and voltage control. In general, courses are set up on
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a unit basis, and the content will vary according to the pur-

pose of the particular offering. Courses are offered predomi-
nantly for supplemental training, where job upgrading is the
objective. Consequently, the training is likely to be directed
toward occupational skills whexe improved competency, i.e., out-
put, is likely to be rewarded by improved job status, i.e., wages.

Another way of explaining the brevity of the auto mechanic
training course under adult education is by comparing them with
the standard course. Using the Automobile Manufacturers
Association standard of 1080 hours, it is seen that at the rate
of three hours a week it would take the adult trainee 360 weeks
or 6.9 years of continuous attendance to fulfill the minimum
recommended by the industry. As a matter of practicality, there-
fore, adult education vocational programs are designed to supple-
ment the worker's skill rather than to provide him with a new
skill and prepare him for job entry. 1In view of the above, it
is concluded that a detailed explanation of course content and
duration would serve no useful purpose.

5.2.4. MDTA INSTITUTIONAL TRAINING. No attempt will be
made in this study to trace the evolution and development of
federally funded training programs and their administration.

A comprehensive account of those activities was published by the
U.S. Department of Labor [77] and says, in essence, that the
Department of Labor and ithe Department of Health, Education and
Welfare share the responsibility for executing the provisions
of the Manpower Development and Training Act. The Office of
Manpower Administration, under the Department of Labor is
charged with the responsibility of identifying occupations in
which training should be offered; recruiting the trainees, and
helping the trainees to find employment. The Office of Education,
under the Department of Health, Education and Welfare, is
responsible for the institutional training itself. On-the-job
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training programs are the responsibility of the Department of

Labor and will be discussed in a later section of this report.
The objective of the MDTA, according to Education and

Training: Learning for Jobs [37], is "to solve the dual problem

of unmet skill requirements and persistent unemployment." Train-
ing under this act was aimed originally at those displaced by
technological change and relocatéd industries. In Manpower
Research and Training: A Report by the Secretary of Labor [78],

it was recognized that basic or remedial education was also
vital to the success of the program. Since its inception, MDTA
emphasis has shifted toward the disadvantaged and the hard-core
unemployed; it was evident that those who were unable to read,
write, or do simple arithmetic were unable to assimilate and
use the vocational or pre-vocational training.

Job Market Orientation. As indicated above, the original
intention of the MDTA was to alleviate the threat posed by the
automation of certain kinds of manufacturing and clerical tasks,

and to offset the effects of plant relocation on the job market
and labor supply. Thus the initial effort was concentrated on
personnel who were experienced and usually skilled in at least
one occupational area. The job market available to these people
consisted of an extensive array of employers who, in general,
were readily able to absorb the retrained workers into their
organizations.

As attention shifted away from the transitory problems of
the displaced worker and began to focus on the needs of the
chronically unemployed, the nature of exploitable jobs also
changed. Employers who were able to accommodate the skilled
or semi-skilled retrained workers, found difficulty in placing
the inexperienced, poorly educated, and marginally trained people
toward whom the majority of the MDTA was being directed.
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In terms of the automotive service and repair industry,
the job market for the MDTA trainees tends to be at the lower
levels of the employment ladder , although it extends into all
segments of the industry. There seem to be somewhat greater
opportunities for these people in the dealerships and automo-
bile factories, where political pressure and public opinion are
important motivators, and in government service, where moral
obligation operates more effectively. A fourth important job
market, particularly in socially disadvantaged areas, is sub-
sidized entrepreneurship in the trade or in a related occupa-

tion.
Labor Force Involved. The emphasis in current MDTA pro-

grams is primarily on the chronically unemployed and on other
populations that exhibit high levels of unemployment, such as
out-of-school youths (drop-outs or otherwise) , Negroes, and
Mexican-Americans. Consequently, it is not a single labor force
involved, but several. While they share the common character-
istics of inexperience, inadequate education and training, and
social and economic disédvantage, each has specific handicaps

in competing in the job market. The chronically unemployed fre-
quently do not know how to obtain a job or how to hold it.
Oout-of-school youths, particularly the drop-outs, suffer from
immaturity, and mincxity groups, particularly Negroes, suffer
racial prejudice.

Statistics on Manpower, A Supplement to the Manpower Report
of the President [79] contains extensive statistical data on the
characteristics of trainees enrolled in the institutional MDTA
programs from fiscal year 1963 through 1968. These statistics,
however, do not break the data down into the various occupa-
tional categories, but they show how the characteristics of the
total population have changed from 1963 to 1968. In 1968, for
example, 38.3 percent of this population (including females) was
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21 years or younger; it was 51 percent white, and 45 percent
Negro; 59.7 percent had 11 years of education or less; 45 per-
cent had less than three years of work experience; 79.8 percent
were unemployed; and 82 percent had 52 weeks or less of work
experience. _'

This population is not only .limited in its access to jobs
because of inadequate education and training, it is also limited
in its access to training, whether formal or informal, by the
lack of education. Thus, a predominant characteristic of this
labor force, in its untrained state, is its general inability
to qualify for any but the least rewarding and least permanent
positions. Consequently, this population experiences great dif-
ficulty in acquiring the degree of job security needed to permit
tke non-system development of a salable skill.

Where adequate training is provided, however, the situation
is different. The MDTA experience shows that those who satis-
factorily complete appropriate occupational training courses are
able to obtain stable and satisfying employment, and the problem
is not a matter of placement but a matter of keeping the trainee
in the program long enough to complete the course. '

Sponsorship and Financial Support. The Manpower Development

and Training Act supports other federal acts including the Area
Redevelopment Act, the Manpower Development and Training Act,
the Vocational Education Act of 1963, the Economic Opportunities
Act, and others. These funds are administered by MDTA under a
number of different training programs including MDTA Institutional
Training, MDTA On-The-Job Training, MDTA Part~Time and Other
Training, Neighborhood Youth Corps, Concentrated Employment Pro-
gram, Operation Mainstream, New Careers, Special Impact, and
the JOBS program.

The Department of Labor reports [79] that the federal
obligation for training under the MDTA institutional program
was $216,586,000 for fiscal 1968, while the total for all pro-
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grams was $2,823,019,000. The total MDTA institutional enroll-
ment opportunitiesfare shown as 114,000 and actual enrollments

as 140,000. Note that enrollment opportunities are simply

training stations, and, since many courses are completed in
less than one year, some training stations will accommodate more
than one enrollment per year. Consequently, 114,000 enrollment
opportunities provided training for 140,000 enrollees in FY 1968.

Using actual enrollments, the cost per trainee for MDTA
institutional programs is $1,547.04. Note that this figure may
be misleading, since it includes trainees carried over from
FY 1967, and many who will not have completed until FY 1969.
Similar figures may also be found in the 1969 report of the
Secretary of Health, Education and Welfare ([80]. All of the
MDTA auto mechanic training cost data that appear in the annual
reports of the secretary of Health, Education and Welfare from
1963 to 1969 ar~ included in Appendix B.

Note that the above figures do not represent total cost.
Most of the sarly MDTA programs were carried out in the public
high school, and, consequently, a substantial portion of the
cost was borne by the community. With the shift of training
emphasis to the MDTA Skill Centers, which have been established
in 70 metropolitan areas throughout the country, the states are
now required to provide 10 percent of the funds on a cost~-sharing
basis. Table 48 is based on information obtained from the
Division of Manpower Development and Training, Department of
Health, Education and Welfare [8l1] and shows the cost of train-
ing one automobile mechanic in an MDTA institutional program in
Grand Rapids, Michigan. While these data are not current and,
indeed, may not be representative of a typical auto mechanic
training program, they are included in order to provide a gross
measurement of the cost of training. No attempt is made to
compare this specific program with other skill training or other

auto mechanic programs.
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TABLE 48. PER PUPIL COST, MDTA INSTITUTIONAL AUTO
MECHANIC PROGRAM, GRAND RAPIDS, MICHIGAN
(20 PUPILS, 40 HOURS PER WEEK, 26 WEEKS [8l]

Cost of Training

$22,124

Cost of Subsistence 40,744
Total Cost $62,868
Number of Trainees 20
Cost of Training/Trainee $.1,106
Cost of Subsistence/Trainee 2,037
Total Cost/Trainee $ 3,143

The data from Statistics on Manpower [79] indicate that

approximately 80 percent of the MDTA institutional trainees are

unemployed. Thus, it can be assumed that the major source of

income for the majority of the MDTA enrollees is the subsistence

payments provided under the training program. Since most of the

programs are set up on a full day basis, five days a week, it

is expected that the opportunity for these students to earn
other money is limited.

Enrollments, Completions and Job Placements.

According to
the Department of Labor [80], a total of 140,000 trainees were

enrolled in MDTA institutional programs in fiscal 1968. Of this
number, 85,000 completed the training, and 75 percent of those
(63,750) were employed at the time of the last contact. The
report shows that 7.1 percent (9,940) of the institutional
enrollments were in auto mechanic training programs, but com-
pletion and placement data are not given for specific occupations.

Using the 7.1 percent figure for enrollments, however, approxi-
mately 6,035 of these were employed.

.1.46 %36
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Since the figures above are derived from a population

previously shown to be distinctly different from the population
of automotive mechanics, it should not be assumed that the same
completion rate applies equally to both. It is also noted that
the report [80] does not indicate whether the employment is in
the trade for which the training was given, in a related trade,

or in an unrelated trade. Consequently, these data are accepted

with some reservations.

The report [80] also indicates that many of the enrollees
accept employment before the training is completed. Although
these individuals do not complete the program, they cannot,
in all fairness, be classed as drop-outs or failures. It is
found, in most cases, that the training has been critical to
obtaining the employment. These individuals are now reported,
therefore, as 'early completers', and will be shown as such in
future statistical summaries.

Training Courses: Content and Duration. As previously
mentioned, the most distinctive characteristic of the MDTA

automotive mechanic training courses is the block time feature.
Since these courses are basically intended for out-of-school
people who are unemployed and whose primary need is to develop
a salable skill, it is important to compress the training as
much as is prectical and to provide as much skill practicing
time as is possible. Consequently, the programs usually
require full-time attendance, i.e., seven or eight hours a day,
five days a week. While adjustments are made in order to
accommodate the needs of the individual student, the courses
generally are planned around full-time attendance.

Like other automotive mechanic courses reviewed, the MDTA
courses are prepared according to the needs of a particular
locality. Thus, there is considerable variation allowed within
the general outlines of approved course content and duration.

Table 49 shows the distribution of subject matter and hours of
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twenty representative MDTA course outlines obtained from the
Division of Manpower Development and Training. While these
cousa outlines are all identified by the occupational title
"Automobile Mechanic", or "Automobile Mechanic - Entry", many
of them are also identified by the formerly used DOT Code for
Automobile Mechanics, i.e., 5-81.010. The entries on the table
are identified accordingly.

The individual subject matter areas are, for all practical
purposes, the same as those shown for the secondary school
courses. There are two notable differences: the driveline com-
ponants (propeller shaft and universals) are not shown as a
separate category of subject matter, and in a number of cases
laboratory or shop work appears under the heading of service.

The standard courses for the MDTA automotive programs are
those shown as Course B and Course C in Table 44. The B course
[74] was developed by Maurice W. Roney, Professor of Industrial
Education, Oklahoma State University, and is intended to train
the student beyond the entry level. This course will qualify
the trainee to accept a position as an entry level automotive
mechanic, and will prepare him to advance beyond that point.
The C course [75], developed by Arthur J. Oettmeier while he was
the Head of the Automotive Department, Ferris State College,
Big Rapids, Michigan, was designed to assist persons of limited
experience and ability in becoming self-sufficient gasoline
service station attendants who are capable and gqualified to
per form minor repairs and adjustments on motor vehicles.

The U.S. Office of Education published Automotive Engine
Specialist: A suggested Guide for a Training Course [82]. This
course was also developed by Oettmeier and is intended, as the
title suggests, to train engine overhaul mechanics in MDTA skill
centers. Table 50 presents a brief outline of the engine over-

haul course.
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TABLE 50. CRITERION COURSE FOR MDTA AUTO-
MOTIVE ENGINE OVERHAUL MECHANIC [82]

Engine Orientation and Maintenance

Job Orientation
Shop Orientation
Shop Safety Procedures
Engine Classification
Engine Types ,
Automotive Mathematics
Engine Components and
Related Accessories
Specialized Tools and
Instruments
Interpreting Terminology
and Specifications
Recommended Maintenance
Procedures

TOTAL

Engine Damage Diagnosis and Repair

Cost Estimate

Customer Relations
Engine Diagnosis External
Engine Diagnosis Internal
Estimating Repair Costs

TOTAL

Engine Disassembly Process

Cleaning and Checking Components
Machining Components :
Preparing the Part Order

Engine Disassembly

TOTAL

Engine Reassembly Process

Engine Assembly _
Engine Installation
Final Engine Testing -

TOTAL

GRAND TOTALS

TOTAL COURSE HOURS -
| 140

Number of Hours

Classroom Laboratory Shop
2 0 0
3 2 4
3 2 0
7 0 0
2 1 0
40 0 0
4 8 0
28 21 0
18 25 0
. -0 o
111 59 4
2 0 0
6 16 0
8 16 0
8 Lo O
24 54 0
12 40 0
60 72 288
8 16 0
2 -8 -9
82 136 368
12 16 25
2 8 -0
2 -1 -9
16 31 25
233 280 397
910



5.2.5. COMMERCIAL TRADE SCHOOL TRAINING PROGRAMS. Since
many of the vocational schools in the public high school system
incorporate the phrase 'trade school' in their names, it is
noted that the term 'commercial trade school' is used in this
study to denote a school that is operated, usually for profit,
by an institition other than the public school system. While
many of the commercial trade schools are indeed run by small,
autonomous private groups, there are also organizations that
operate on a national scale. The Lincoln Technical Institute,
located in Newark, New Jersey, operates branch schools in
Washington, Philadelphia, Baltimore and Indianapolis, and
franchises the operation of trade schools in Des Moine, Denver,
Dalas, and Phoenix.

Commercial trade schools offer two kinds of automotive
training courses: those that entail the comprehensive study
of the entire automobile (or truck), and those that are
addressed to one system or component of the automobile, such
as gasoline engine or diesel engine, front-end alignment,
collision repair, automotive electric, welding, painting, etc.
The majority of the trade school courses appear to be directed
toward the specialties, although the comprehensive programs are
readily available.

Job Market Orientation. These schools are oriented toward

all of the places in which the full range of automotive main-
tenance and repair work is done, and, in addition, toward all

of the specialty shops that cater to specific kinds of mainten-
ance and repair. The commercial trade schools enjoy a unique
position in the market, since their graduates are generally well-
trained young men who are highly motivated to succeed in a
preferred occupation. Consequently, establishments of all kinds
that employ automotive maintenance and repair personnel fre-

quently seek out the commercial trade schools when there are
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mechanic openings to be filled.

Labor Force Involved. The labor force generated by the com-

mercial trade schools is composed largely of young men recently
graduated from high school. While high school graduation is not
necessarily a prerequisite for enrollment in a commercial trade
school, the majority of enrollees are at least in that age
bracket. Since these trainees are people who, in general, have
elected to become auto mechanics, they are inclined to be
intensely interested in the subject matter and in mastering the
attendant skills. Consequently, they are inclined to be dedi-
cated to the cccupation and, under good management, usually
become highly competent mechanics in a relatively short time.
Sponsorship and Financial Support. The commercial trade

schools, as the name implies, are commercial operations in the
business of, in this case, training automotive mechanics. As
such, the student is required to pay tuition, and the tuition
is the primary source of operating funds and profits. They
depend greatly upon a good reputation in the industry for their
continued existence, since it is primarily through a good repu-
tation that they are able to attract new students.

Other sources of income for the schools include the sale
of books, tools and school supplies. An additional, very impor-
tant source derives from the repair and maintenance of "live"
motor vehicles; in other words, the schools are, in a limited -
way, in the garage business.

Following World War II, many commercial trade schools were
approved by the Veterans Administration to give occupational
training under the provisions of the "GI Bill." Subsequently,
veterans of World War II and the Korean conflict accounted for
a significant proportion of the commercial trade school enroll-
ments, thus the federal government became a primary source of
funding for these schools. Since federally supported training
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programs are still available to returning servicemen, the gov-
ernment continues to be an important source of revenue for the
commercial trade schools.
The commercial trade schools are also eligible for MDTA
funds, when they are able to provide services or equipment not
available in the public institutions, or when they can render
special assistance to the MDTA objectives. 1In 1968, 30,000 .
institutional trainees were enrolled in private schools [80].
Note that this includes trainees in all occupations; what pro-
portion of these might be automotive mechanics, if any, is not
explained.
Although many of the students attending the commercial
trade schools do work on a part-time basis and in some cases
are paid a stipend by the school for work on "live" vehicles,
they ordinarily attend on a full-time, forty hour a week basis.
Consequently, both the opportunity and the desire to seek extra
curricular employment are reduced. :
Enrollments, Completions and Job Placements. The review
of the literature and search of the published statistical data

reveals almost nothing about enrollments and completions in
commercial trade schools. While about twenty of the fifty

states require some form of licensing of commercial trade schools,
none of them apparently keep records on enrollments or comple-
tions. Michigan, for example, licenses trade schools, and keeps
a record of the training courses offered by each, but it does

not require the reporting of enrollments in specific occupational
course.

The National Association of Trade and Technical Schools,
which might be expected to compile such data, is primarily an
accrediting organization and does not gather information of that
kind. The Veterans Administration, which financed a great many
trade and technical students under the GI bill following World
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War II and Korea, has extensive information relating to these
programs, but apparently did not include such information in
its computerized record keeping system.

Bedell indicates [26] that 16 percent of the auto mechanics
received training in special schools and 4.4 percent received
training in technical institutes. But since neither of these
terms are defined, it cannot be assumed that either or both of
them are synonymous with the term trade school. It is probable,
however, that at least a portion of those enrollments are accoun=
ted for by trade schools, although it is impossible to say how
many. Bedell's report shows that 9.8 percent of the craftsmen,
formen, operatives and kindred workers received training in
trade or business school. This occupational group includes auto
mechanics, but, again, the statement is very general and is not
readily applicable to the automotive mechanic.

The Snow study [10] indicated that a very high percent (33%)
of the mechanics had received commercial trade school training.
However, Snow himself concludes that the survey upon which he
based the figures was subject to bias and misinterpretation by
the respondents; thus, it appears that the information is not
reliable,

Training Courses: Content and Duration. Since trade schools

are basically profit-making institutions, the courses they gen-
erated aim at maximum development of competency in minimum time.
Classroom work is therefore minimized, and maximum attention is
devoted to practical training in the shop. As previously noted,
much of the work is performed on "live" vehicles. = Consequently,
there is a great deal of supervision and generally a low pupil
to instructor ratio. ' '

Trade school programs can be characterized as intensified,
short-term courses emphasizing the practical, "hands-on" train-
ing that leads to rapid development of‘manipulative skill. Many

of the courses, such as front-end alignment, may be compressed
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into two weeks, where previous experience, or familiarity with

the subject matter, is a prerequisite. Courses intended to
train fully qualified automobile mechanics may take from six
months to one year,

Because courses vary widely both in content and duration,
no attempt is made to present specific course outlines. As
previously mentioned, the courses devote the least possible
attention to the classroom work and bear down hard on the labora-
tory or shop work.

5.3. THE WORK-ORIENTED SYSTEM

The work-oriented system is the aggregate of training efforts
under the direction and supervision of an employer. Eligibility
is controlled by the employer, and an employed status is usually
a prerequisite to participation. The basic purpose of the work-
oriented system is to assure the economic health of the organiza-
tion through the upgrading of employee competence. While a
modest amount of entry-level training is accomplished, the main
thrust of this training is to improve the performance of the
established employee. This system includes apprenticeship, MDTA
on-the=-job training, manufacturers' training and Armed Forces
training.

5.3.1. THE APPRENTICESHIP TRAINING PROGRAM. Traditionally,
a formal, four-year apprenticeship pfogram is recommended for
entry into a skilled trade. Lesh indicates that [4] apprentice-
ship is the most frequently suggested "best" way to become an
automobile mechanic. At the same time, however, he points out
that there are valid criticisms of the method; the most obvious
is the difficulty of recruiting young people into the program.
Although the ultimate rewards are high, the starting wage is
very low, and youth is reluctant to spend so much time doing it

the hard way, when other avenues to rich rewards are close at hand.




Job Market Orientation. The job market toward which

apprenticeship trajining is ultimately directed consists of
journeyman positions with all employers of highly skilled auto
mechanics. The employment of apprentices, however, is limited
to those employers who are operating approved apprenticeship
training programs. Thus, the apprentice himself faces an
extremely limited job market. Yet, once he is indentured to
an employer, the apprentice enjoys what is essentially a cap-
tive market, since there must be an assurance of work on the
part of the employer, just as there is an assurance of perfor-
mance on the part of the apprentice.

Although apprenticeship programs are found in all segments
of the industry where the full range of automotive maintenance
and repair work is carried out, they occur most frequently in
the larger dealerships and independent repair shops. Apprentice-
ship programs require the approval of the Bureau of Apprenticeship
Training, in the Department of Labor, as well as approval by the
controlling state authority. Consequently, apprenticeship pro-
grams are found predominantly in businesses that are well estab-
lished and economically healthy.

Labor Force Involved. Since the apprenticeship training

program implies a long-term commitment to the apprentice, (on
the part of the employer) the employer is inclined to be highly
selective in choosing an apprentice. The result, by and large,
is that those who are industrious, reliable and motivated are
selected for the program, and those who are lacking in the
desirable characteristics are not selected. In addition, since
high school graduation is a common requirement, the apprentice
is likely to be better equipped, educationally, than many with
whom he competes for jobs and advancement (see Table 32). A
large share of this labor force, like that trained in the post-
secondary schools, becomes highly skillea career mechanics and
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management level people in the industry.

By definition, an apprentice is one who is learning by
experience under skilled workers. Consequently, this is a pop-
ulation of learners, and it is characterized by a condition of
forced upgrading, since failure to progress is grounds for dis-
missal from the program. 1In other words, this labor force
includes everything from raw recruits, at the entry level, to
journeymen mechanics, at the completion level. Thus the work
that apprentices are qualified to do includes the complete range
from practically nothing to practically anything, and they are
classified, skill-wise, according to the number of years of train-
ing completed.

Sponsorship and Financial Support. The automotive mechanic

apprenticeship prograns are sponsored by two types of organiza-
tions, both of which work in close cooperation with the Bureau

of Apprenticeship and Training, under the Department of Labor.

One type consists Of industry associations, such as the Inde-
pendent Garage Owners of America (IGOA), the National Automobile
Dealers Association (NADA), and the Automotive Trade Association
Managers (ATAM). The other type consists of labor unions, such
as the International Association of Machinists (IAM), the
American Federation of Labor (AFL), and the Congress of Industrial
Organization (CIO).

The initial function of the sponsoring organization is to
determine what body of knowledge and what array of skills are
requiraed by the journeymen in their occupation. Having estab-
lished what these needs are (for the applicable trades), a pro-

gram of training must then be devised to assure that no critical

area of skill or knowledge is overlooked. Then, having developed
the policies and methodology to properly guide the program, the
sponsor must obtain the approval of the Bureau of Apprenticeship

and Training before actual apprenticeship training can commence.
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The subsequent functions of the sponsor are to assist and
advise its members in setting up training programs and to review
and up-date the training programs so that they continuously
reflect the current needs of the industry and the community.

The Bureau of Apprenticeship and Training, however, is
chiefly responsible for operation of the apprenticeship system
in the United States. Consequently, all apprenticeship programs,
in practice, are developed in close cooperation with the Bureau.
The U.S. Department of Labor provides basic guides for apprentice-
ship training [83, 84] which spell out the legal requirements
that must be met by any organization that wishes to participate
in a registered apprenticeship training program.

The financial support of apprenticeship training is borne
primarily by the employer. While the sponsoring organization
incurs a considerable amount of expense in setting up and admin-
istering an apprenticeship training program, the funds come from
membership fees and assessments levied against the members of
the association. The members, in this case, are either employers
or union members; both contribute, one way or another, to the
funding of the program. |

The apprentice, himself, is paid by the employer under the
terms of a written contract which both must sign. The wage for
a beginning apprentice is usually about half the union scale,; or
the going wage, of the journeyman mechanic. While the pay scale
of the apprentice is Setvby the official apprenticeship standards
of the specific organization, the employer may exceed the scale
if, in his opinion, higher pay is warranted. Table 51 is a
recap of the 1966 IGOA apprenticeship pay scale.

Enrollments, ngg}etions and Job Placements. Bedell shows
[26] that as of April 1963 1,785,000 auto mechanic training pro-
grams had been taken. Of this number, 6.3 percent, or 112,455
were apprenticeships. That study, however, does not indicate
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TABLE 51, APPRENTICE EARNINGS [86]

Percentage of Jour-
Apprentice Wage Schedule (1,000 hours) neyman Scale

First 6 months 55 |
Second 6 months 60

Third 6 months 65

Fourth 6 months 70 )
Fifth 6 months 75

Sixth 6 months 80

Seventh 6 months 85

Eighth 6 months 90

Average percentage 73.1

how many of those 112,455 were employed as mechanics at that

time.
The 1963 Manpower Report of the President [85] prepared

by the U.S. Depar*tment of Labor, records that there were 3,723
registered auto mechanic apprentices in 1950 and 1,771 in 1960,
a drop of 52.4 percent:. This report also shows that the popu-
fAi[ lation of automotive mechanics increased from 654,350 to
L 682,103, up 4.2 percent, at the same time.

The 1965 Manpower Report of the President [87], which also
contains the Secretary of Labor's report, is based on 1963 data,
and shows that there were 3,455 active registered automotive

mechanic apprentices at the end of 1963. Figures based on as
yet unpublished 1968 data were obtained from Paul :. Vandiver
[88]. These data show that there were 7,611 active auto mechanic
apprentices at the end of 1968. Table 52 is included to show

the growth of the apprenticeship form of occupational training.




TABLE 52. GROWTH OF REGISTERED
APPRENTICESHIP TRAINING*

Active: Active:
Start of New End of
Occupation Year Year Starts Completed Cancelled Year

All Trades 1963 158,887 57,204 26,029 26,744 163,318
All Trades 1967 207,511 97,896 37,299 47,957 220,151

Metal Work 1963 23,538 9,019 3,799 3,927 24,831
Metal Work 1967 44,757 30,669 8,470 12,357 54,599
Automotive 1963 3,366 1,380 443 848 3,455
Automotive 1968 5,463 4,547 705 1,694 7,611

*Sources: 1963 data from reference 87
1967 data from reference 77
1968 data from reference 88

I+ can be inferred from Table 52 that, although there is a
continuous increase in apprenticeship training, the system does
not contribute significantly to the growth of the total mechanic
population. Many of those who enter the prograﬁ are already a
part of this population, and many of those who fail to complete
training remain in the trade. Thus, while completion may be a |
problem, placement is not, since the apprentice is already employed

in the industry.

Training Courses: Content and Duration. The apprenticeship
training courses, as previously indicated, are geﬁerated by the
sponsoring organization with the approval of the Bureau of
Apprenticeship and Training. Since these organizations repre-
sent a variety of businesses, each of which requires a unique
combination of automotive mainﬁenance and repair activities,
each develops a unique tfaining program. Consequently, each
program utilizes a diStinctiVe body of knowledge and array of
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manipulative skills; engine rebuilders and body rebuilders
work on the same automobile, but they speak a different lang-
uage. This explains why there is not a single automotive
apprenticeship program approved by the Bureau of Apprenticeship
and Training, but many.

Four different apprenticeship standards are presented in
‘this study, providing a representative sample of dealership and
independent shops as well as of management and union viewpoints.

The Independent Garage Owners of America, in conjunction
with the Bureau of Apprenticeship and Training, published a
standard entitled Apprenticeship and Training Standards for

Automobile Mechanic, Body Repairman and Painter [86]. The 1966

edition contains the standards for three categories of appren-
tices: (1) automotive mechanic (automotive repair shop); .
(2) body and fender mechanic; and (3) automotive painter. The
pamphlet explains in detail the requirements and. responsibili-
ties of all parties, and provides an outline of the recommended
work experience schedules, pay schedules, ratio of apprentice
to journeyman mechanic, related instruction, hours of employment,
etc. The content and duration of the automotive mechanic work
experience schedules are shown in Table 53 in brief outline form.
The standards published by the National Automobile Dealers
Association and the Automotive Trade Association Managers [89]
contain basic information and give the specific content and
furation of apprenticéship courses in (1) auto mechanic (passen-
~ger); (2) heavy-duty truck mechanic (truck repair over 10,000 1lbs.,
G.V.W.); (3) body repair mechanic; and (4) body painter mechanic.
The content and duration for the automotive mechanic experience
requirements listed in this standard are also given in Table 53.
Similar information from the International Association of
Machinists [90] is included in Table 53. This standard, while
it lists pertinent course content and hours information, is aimed
- primarily at clarifying the contractual status of the app:entice-
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TABLE 53. CONTENT AND DURATION OF APPRENTICE
AUTO MECHANIC WORK EXPERIENCE SCHEDULES

1 [86] 2 [89] 3 (90] 4 [91]

Introduction and Orientation . 500 500
Lubrication
New Car Preparation X x* X
Shop Routine X X
Brakes 500 x 500 600
Adjust X X
Reline X x X
Hydraulic System X x X
Power Brakes X X X
Air and Vacuum Brakes X X
Disc ' X
Cooling x
Turning Brake Drum x
Chassis 750 750 1,800
Frames X xX* X X j
Steering Units X X p
Front Systems X X X X
Shock Absorbers X X X ,'
Springs X x X x .
Shackles X X X
Wheel Alignment x
"A" Frames X
Clutch and Transmission ' 1,250 1,250 1,000 j
Clutches X x* X .
Transmissions: f
Standard X x* X ;
Automatic X x* X i
Overdrives X xX* X ;
Sshift Controls X X !
Power Takeoff X X
Rear Axle 750 750 1,000 :
Differential X x* X |
Universal Joints X x* X §
Drive Lines X x* X j
Rear Axle X x* X g
Engines 1,500 x 1,500 2,000 |
Valves : pi x X |
Timing Gear and Chains X X X i
Pistons and Rings X x X !
Crankshaft and Bearings p 4 x X !
Cylinder Reconditioning p 4 X p 4 ?
Cooling System : X X X x*
ﬁi Connecting Rods x
o Camshafts 162 x




TABLE 53. CONTENT AND DURATION OF APPRENTICE AUTO
MECHANIC WORK EXPERIENCE SCHEDULES (CONTINUED)

1l [86] 2 [89] 3 [90] 4 [91]

Electric System 1,000 1,000 X*
Wire System b4 X
- Light System X x* X
Generator X X
Regulator X X
Motors: . b4 xX* X
Starting X x* X
Windshield Wiper b4 x* X
Instruments and Gauges X x* b4
Ignition X X x*
Battery X X
Transmission Controls X X
Radio x*
Fuses x*
Solenoids x*
Alternators b4
Motor Analyzing 1,250 1,250 1,600
Carburetors - X x* X X
Fuel. Systems X x* X X
Distributors X X
Trouble Shooting X b4
Fuel Injectors X x* X
Tune-up X X X
Spark Plugs x*
Miscellaneous ' 500 500 <125
Exhaust System X x* X
Welding X X
Auxiliary Devices X X -
Shop Operations X X
Service Selling X b4
Supervision X X
Review X b X
Air Conditioning X x*
Light Truck Repair X
Body Adjustments , X
Body Maintenance . x* X x*
Total Hours : ~ 8,000 6,000 8,000 8,000
to
8,125

*Covered in different unit or unit with different name.
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ship program (in terms of labor contract). It includes: (1)
machinist; (2) tool and die maker; (3) machinist (railroad diesel
power); (4) automotive mechanic (general shop repair); (5) auto-
motive mechanic (machine shop); (6) automotive mechanic (body and
fender); (7) air transport mechanic; and (8) electronic techni-
cians. Only the experience content and hours for the automotive
mechanic (general repair shop) are included in Table 53.

The fourth standard, published by the Greater St. Louis
Automotive Associations, Inc. [91] includes: (1) automobile
mechanics; (2) body repair mechanics; and (3) automotive painters.
As with the others, only the experience schedule of the automo-
bile mechanic is shown in Table 53.

A minimum amount of related instruction, usually 144 hours,
is also required each year during the term of the apprenticeship.
Related instruction is usually defined as classroom instruction,
and/or the study of books, manuals, or other prepared instruc-
tional materials. Although it may be self-taught, either on or
off the employer's premises, it is frequently provided for by
special arrangement with the local public schools. The subject
matter may include mathematics, blueprint reading, safety or any
theory related to the trade. The classroom instruction may also
include topics such as foremanship, customer relations and work-
shop management. Courses conducted by product schools, such as
manufacturers' training classes, are, in some cases, credited
against the 144 hour requirement.

5.3.2. MDTA ON-THE-JOB TRAINING PROGRAMS. 1In addition to
formal occupational training in the schools, the MDTA authorizes
the shared-cost training of individuals who would not otherwise
be qualified for employment. In this arrangement, the MDTA com-
pensates the employer for hiring and training the inexperienced
or unqualified. The system is relatively simple; the employer
provides a job, appropriate and systematic instruction and a
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portion of the trainee's pay. The MDTA selects those who are

to be trained, approves and monitors the specific programs and
reimburses the employer for costs in excess of normal training
activities and the balance of the trainee's pay.

Job Market Orientation. While companies of any size are

eligible to contract with the government to participate in an
on-the-job (OJT) program, experience indicates that OJT is

most frequently sought by the larger employers and unions. Con-
sequently, the job market toward which OJT is directed consists
mainly of entry-level positions with large firms located in the
metropolitan areas.

In terms of the automotive service and repair industry,
the controlling factor is the relative success and stability of
the employing firm, rather than the kinds of specific occupa-
tional skills involved. The participating employer may be a
dealership garage, an independent garage, a parts supplier,
engine rebuilder, or any of a dozen specialized businesses.

The common denominator, occupationally, is that the jobs are at
the lower end of the spectrum from the standpoint of skill, pay,
and prestige.

Labor Force Involved. At the beginning of the MDTA,

emphasis was placed on retraining workers displaced by auto-
mation and 'plant relocation. In 1966, however, the program was
formally redirected to accommodate more adequately the dis-
advantaged and the hard-core unemployed. It was decided than
that 65 percent of the total MDTA effort would be directed to
training the disadvantaged and that 35 percent would be devoted
to meeting the need for trained personnel in occupations with
skill shortages. A disadvantaged person was defined, for man-
power program purposes, as one having two or more of the follow-
ing characteristics: non-white, with less than 12 grades of

education, unemployed at least 15 weeks, under 22 years of age,
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45 years of age and over, handicapped, or a public assistance

recipient. ‘

Two things result from this change in policy. First, a
higher proportion of those selected for training are poorly
equipped, socially and academically, to assimilate the training
or to perform satisfactorily in a job once it is secured. Second,
the jobs in which these people are able to function effectively
are those that, by nature, require relatively low levels of skill
and ability. The characteristics of this labor force imply
relatively long training times, low ceilings on achievement, and
limited advancement, i.e., pay.

Statistics on Manpower [79] shows that 35.1 percent of the

OJT population is 21 years old or younger, and 40.0 percent are
22 to 34. It also shows that 64.4 percent of the trainees are
white and 32.9 percent are Negro; 39.9 percent completed 1l years
of school or less, and 43.7 completed 12 years. According to
these data, the. OJT population is slightly older, less poorly
educated, more predominantly white, and has had considerably
more work experience than the MDTA institutional trainee. OJT
people were 66.5 percent unemployed, compared to 79.8 percent
unemployed for MDTA institutional trainees. Thus, while the OJT
trainee is indeed handicapped in the job market, he seems to be
somewhat better off than the MDTA institutional trainee.
sponsorship and Financial Support. The 1969 Manpower

Report of the President [77] indicates that an important devel-

opment in the OJT program is the negotiation of training con-
tracts designed to operate over a large geographic area, such
as several states. These contracts may be with a large company,
a trade or professional association, or a union whose scope of
operation is nationwide. Sponsorship on this scale simplifies
the recruiting of participating companies, expedites the train-
ing for shortage occupations' and provides access to employment
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for the disadvantaged and chronically unemployed. By workiﬁg

through big organizations, the need to develop individual con-
tracts with a multitude of small business places is eliminated,
which reduces the cost and increases the efficiency of the MDTA
0JT training4 program.

The improvement in efficiency is most readily seen in the

per pupil training cost. The 1969 Manpower Report of the President

[77) reports that the average cost to the government of MDTA OJT
is approximately $650 per trainee; this is more than $900 below
the average for the institutional program. Although there was a
moderate drop in funds obligated for all MDTA training projects,
institutional and OJT (from $347 million in 1967 to $332 million
in 1968), it was possible to maintain the number of enrollments
because of the greater emphasis on the lower cost OJT programs.
Although cost figures for the specific occupations are not
reported, Education and Training: A Chance to Advance [80]
indicates that $89,837,000 in federal funds was obligated for
OJT in 1968. Since the report also indicates that three percent

of the enrollments were motor vehicle mechanics and repairmen,
the cost to the federal government -for OJT auto mechanic train-
ing can be estimated at three percent of $89,837,00.0 or about
$2,695,000. This produces a per trainee cost of about $718 for
auto mechanics, which should not be taken as an accurate estimate,
since it is based on information of a very general nature.
since the OJT trainees are employees of the contractor
conducting the training, the income of the trainee is determined
by the local wage scale. And since the training opportunities
are generally in the entry-level category, the wages paid to OJT
trainees are likely to be near the bottom of the wage scale.

of Labor report for 1969 [77) or the Department of Health,
Education and Welfare report for 1969 [80] on the wages of per-
sons in training, it is assumed that the hourly pay rate would
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fall between $1.25 and $3.00 per hour, which are the extremes

of the post-training wages reported in Education and Training
[80].
Enrollments, Completions and Job Placements. The data on

enrollments, reported in Education and Training [80] show that

three percent of the OJT enrollments were motor vehicle mechanics
and repairmen. Since total OJT enrollments for fiscal 1968 were
125,000, enrollments in automotive mechanic training programs are
computed at 3,750. This source also indicates that there were
60,000 OJT completions in fiscal 1968. If the proportion of
auto mechanics is the same for this population as for the enroll-
ment population, then 1800 auto mechanics completed their train-
ing in fiscal 1968. Further, the report shows that 85 percent,
or 51,000 of the completers had been employed at some time during
the first year after training. On this basis, 85 percent or
1530 of the 1800 auto mechanic completers found employment follow-
ing the training experience,

The 1969 Manpower Report of the President [77] shows that
90 percent (49,050) of the OJT trainees who completed in 1967
were employed at time of last contact. A further analysis shows

that 85.5 percent were in training related jobs, 5.3 percent were
in other jobs and 9.2 percent were not employed. Since insuf-
ficient time had elapsed (at the time of the 1969 report, a
similar analysis had not been done on the 1968 data. The 1968
data shows that 51,000 OJT trainees had completed training,
however; if the 1967 percentages are applied to that number,
then 43,605 are in training related jobs, 2703 are in other jobs
and 4692 are unemployed. If the three percent automotive
mechanic enrollment figure is applied to these numbers, then
1308 trainees are in auto mechanic related jobs, 82 are in other
jobs, and 141 are not employed.

The 1969 report of the Secretary of Health, Education and
Welfare [80] cites several studies that substantiate the value




of the MDTA program. Main, however, concludes, on the basis
of a national probability sample, that MDTA training has very
little effect on wage rates but has a favorable influence on
employment rates [38].

Training Courses: Content and Duration. On-the-job train-

ing, as the name implies, corresponds more nearly to the exper-
ience related training of the apprenticeship than to the kind
of training found in the institutionalized system. 1In many
cases, OJT training is coupled to classroom work where remedial
reading, arithmetic and other basic education subjects are
fequired. In 1968, 219,000 training opportunities were author-
ized, 114,000 in institutional training and 105,000 in OJT [80].
Just over 40 percent of the OJT openings (approximately 42,000)
were for coupled training. It is not known what proportion, if
any, of this number are in auto mechanic training programs.
In\any case, the OJT auto mechanic training programs are,
of necessity, very flexible. This means that the work-experience
schedule is subject to the demands of the business that is con-

‘ducting the training; subject matter (experience) is provided

according to the kind and amount of work that is in progress

at any given time. While there is a contractual obligation to
cover the basics outlined in the agreement, there is also recog-
nition that make-up of the work load will determine the practical
extent to which a subject can be covered. Consequently, at least
so far as the auto mechanic program is concerned, the OJT exper-
ience schedule is tentative at best.

The OJT experience schedules, as a rule, are not designed
to produce a fully qualified mechanic, proficient in all aspects
of automotive work. Rather, these programs tend to single out
a specific system on the vehicle, such as brakes, or a specific
kind of skill, such as front-end alignment. The intent of the
progrém is to give the trainee an opportunity to develop a
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specific skill to the point where it is, in fact, a salable one.

Since the OJT program is based on the principle of learning
by doing, it is essential to put the trainee in a situation in
which he is performing the desired operations under the close
supervision of an experienced worker. Consequently, a "buddy"
system approach is frequently used. In other words, while there
is a tentative list of operations that the trainee is expected
to learn, the trainee is frequently paired with an experienced
person who teaches the trainee as they work together on the task
to which they have been assigned.

Because of the irregular nature of the training events that
occur in the normal course of automotive service and repair, no
detailed analysis, or course content type presentation of OJT
programs, will be attempted in this study.

5.3.3. THE MANUFACTURERS'TRAINING PROGRAMS. The primary
pu'pose-of a manufacturer's product service training program is
to| influence the potential customer to purchase the manufacturer's
product. In the case of the automobile, product reputation is
greatly affected by the speed, quality and cost of the service
and repair work available at a given dealership garage. Thus,
it is extremely important to the manufacturer to assure that the
mechanics employed by the dealership are competent and are pro-
ficient in the service and repair of the manufacturer's product.

Product familiarization and system specialization, therefore,
are the primary objectives of the manufacturer's training pro-
gram. Recent developments in understanding the underlying social
and economic relationships in the American free enterprise sys-
tem, however, have brought about a shift of emphasis in the
manufacturers' programs. Ak a result, training is no longer
offered exclusively to dealership personnel, and it is no longer
limited strictly to product changes and specialized maintenance
problems such as hydramatic transmissions or Delcotron electrical
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systems. It is no longer exclusively an updating operation, but

includes training in the basics and fundamentals of automotive
service, maintenance and repair.
Job Market Orientation. Manufacturer's training is oriented

toward a captive job market. Access to the training has tradi-
tionally been through the dealership organization; only mechanics
who were employed by a dealer were eligible to receive the train-
ing. Recently, however, the training has been made available to
mechanics who are not on the dealership payroll and to inexper-
jenced and untrained persons from entirely outside the corpora-
tion structure and the dealership organization. Training offered
to men returning to civilian life from the military is one
example; and the recruitment and training of the disadvantaged is
another.

In any case, the manufacturer is able to offer extensive
training programs because there is reasonable assurance that the
benefits of the training will accrue, primarily, to the spon-
soring manufacturer. The trainees, for the most part, come from
the job market they are expected to serve, and return to it when
the training is completed.

There are some difficulties in the system, however, since
there is no built-in assurance that the trainee will remain in
the employment of the sponsoring dealer. Dealers, therefore,
are inclined to select for training only those mechanics who are
expected to remain loyal; dealers are understandably reluctant
to invest time and money in an employee who is likely to switch
employers at a later date. '

There is a very real element of risk in the training
investment, from the dealers' standpoint, while the risk to the
manufacturer is negligible. This is because unique applications
of the laws of physics and the principleé of mechanics gravitate

toward each manufacturer's product line. The result is that
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there are Ford mechanics, Chevrolet mechanics, Plymouth mechanics,
etc.; not because a Ford mechanic is unable or does not know how
to work on a Chevrolet, but because he is accustomed to Ford's
unique application of the principles and prefers to work with
them. '

Consequently, when the Ford mechanic moves to a new employer,
he is most likely to take his Ford experience and Ford training
to another Ford dealer. Thus, while the sponsoring dealer has
lost his training investment, the sponsoring manufacturer has
not; and no amount of argument can convince the loser that the
investment comes back to him in the form of a newly hired mechanic
from some other Ford dealership. The result is a constant con-
tention in which the manufacturer urges more and more training
upon a dealer who feels very strongly that he is damned if he
does and damned if he doesn't. This is an underlying, frequently
recognized, cause of friction between dealer and manufacturer.

Labor Force Involved. The labor force can be characterized

as one that is chiefly concerned with upgrading. The partici-
pants, in general, are experienced mechanics who have already
achieved a level of competence and stability that, in the opinion
of the employer, warrants an additional investment in training.
Where the participant is not a previously qualified mechanic,
the employer must have confidence that the trainee possesses the
mental, social and physical traits that indicate a reasonable
degree of success in learning the automotive mechanic's trade.
Since this is basically an employed labor force, the objec-
tive it seeks for itself is not to gain entry to the trade, but
to secure a more desirable job, i.e., better pay. This function
is clearly recognized by the majority of the men in the trade,
hence, the competition for assignment to a training course or
session is usually keen. This allows the employer to direct
training into those channels from which his business derives the

L 162

e R it

R AR

N A A e N e

e i VA LR SN e b T S VTR

TR EIRE e

Y



greatest benefit. While it is to the employer's advantage to
provide training for all of his mechanics, it is seldom possible
to allow more fhan a handful of his men to participate in train-
ing at the same time; the nature of the business demands that a
high proportion of the skilled mechanics be on the floor at all
times.

Consequently, the men who are selected for training are
likely to be those who can assimilate the new information and
put it to use most quickly and effectively. Thus, the best
mechanics tend to get the most training, while the less skill-
ful, who most need the training, get the least. While skill and
knowledge are widely distributed because of the size of the pro-
gram, the real effect of the manufacturer's training is to con-
centrate the skill rather than to spread it. \

Note that while these programs may significantly improve
the quality of the automotive service and repair work performed
in the dealership garages, they do not materially increase the
size of the dealership mechanic population. Thus, even though
they are highly beneficial, they are not particularly important
from the standpoint of overcoming the presumed shortage of
mechanics.

Sponsorship and Financial Support. The manufacturer and
the dealer share responsibility for the sponsorship and finan-
cial support of the training programs. In general, the manufac-
turer develops and presents the training, and the dealer arranges

for the mechanics to attend the training sessions. While the
manufacturer bears the cost of developing the training materials,
the dealer is sometimes required to purchase printed course
materials and other teaching aids such as film strips and record-
ings. The cost of travel and per diem is born by either the
dealer or the manufacturer, depending upon whether the teacher
goes to the student or the student goes to the teacher.
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Two systems of training are in general use; in one, the

training is conducted in a central location; in the other, the
training is conducted on the premises of the individual dealer-
ships. In either case, the mechanic is temporarily removed
from the work force at the dealer's expense, and the instruc-
tor conducts the training at the manufacturer's expense.

The two systems usually operate concurrently. An instruc-

tor may be conducting a brake adjustment, or front-end align-
ment session on the garage floor, while, at the same time, a
mechanic may be off to the central training center to learn
about transmission overhaul or emission control adjustments.
In other words, the nature of the component or system and the
task to be mastered determine how and where the instruction is
to be given. Some tasks are better illustrated on the garage
floor, and some are more effectively handled in the classroom
or in the laboratory.

From the manufacturer's standpoint, every troublesome
aspect of the vehicle must receive attention according to some
system of priorities, and every mechanic in the work force must
be updated as often as necessary, and as quickly as possible.
From the dealer's standpoint, the weaknesses of his work force
must be overcome according to some system of priorities, but
the training cannot be allowed to interface with the operation
of the business to the extent that it creates a jam on the gar-
age floor and causes customer relations to deteriorate.

Consequently, a difficult scheduling problem arises in which
the manufacturer and the dealer are basically at odds with each
other, even though their ultimate objectives of improved cus-
tomer service is the same. Thus, training sessions held on the
dealer's premises tend to be short and are frequently staggered
so that all of those who need the training may attend without
having to completely shut down the operation of the garage. Where
training is held in a distant center, the dealer must coordinate

164

174




the planned work load with the training dates so that affec-
ted personnel are free to participate without creating a cus-

tomer problem through over-scheduling of work.
Enrollments, Completions and Job Placements. Since the

manufacturers' training programs consist primarily of numerous
short courses, each aimed at a discrete problem, it is diffi-
cult to assemble meaningful enrollment and completion data. 1In
addition, since the training is predominantly employee oriented,
job placement data is irrelevant. As previously pointed out,

the manufacturers' training programs basically do not add to the
work force, but simply improve what already exists. Consequently,
enrollment, completion and job placement data applicable to the
manufacturers' training programs have not been gathered.

Training Courses: Content and Duration. The majority of
the auto mechanic training that is provided by the manufacturer
is directed toward the day-to-day automobile maintenance problems
that occur in the dealership garages. These are usually short
courses that vary from two or three hours to two or three days.
Comprehensive courses in the fundamentals and theory of auto-
motive mechanics are also offered. These courses may take from
several weeks to several months. In addition, courses in higher
education are available to mechanics who can qualify academically.

Programs on the higher level, such as those offered by the
General Motors Technical Institute, lead to a degree, or asso-
ciate degree, and ordinarily take two to four years. Since they
are not really applicable to the mechanic training effort, how-
ever, they will not be considered in this report.

The comprehensive courses and specialities such as auto-
matic transmission overhaul are ordinarily conducted in the
manufacturer's own training facilities where specialized teach-
ing aids are available. Equipment like hydraulic flow benches,
cut-away engines, and front suspension mock-ups are very helpful,




but are totally impractical to cart about from dealer to dealer.
Hence, there is a need for a training facility in which lecture,
demonstration and laboratory (shop) experience can be provided
for the trainee.

An example of a manufacturer's auto mechanic training pro-
gram is given in outline form in Table 54, While this particu-
lar example is from the Chrysler Motors Corporation Automotive
Technician Training Program [92], the other manufacturers have
approximately equivalent courses. Note that while the course
content is about the same as that found in the average high
school, post-secondary or MDTA program, the duration is much
shorter. The manufacturer's training achieves a degree of con-
centration and intensity that would be unreasonable in any other
setting, except, perhaps, in the military.

The short training courses, usually intended for use in
the dealership, are frequently so designed that each training
session becomes an increment in a larger course. Thus a 10-hour
brake overhaul course may be made up of 5 two-hour sessions,
each one of which is self contained, and may be used entirely
independently to provide training on a specific item. In an
imaginary example, the units might be: (1) master cylinder,

(2) wheel cylinders, (3) brake shoes and expanders, (4) brake
drums and (5) brake adjustments. Each one covers a specific
problem area, but together they constitute a coherent study
course for the whole brake system. Table 55 shows some examples
of this type of course [93].

5.3.4. ‘THE ARMED FORCES AUTO MECHANJ.C TRAINING PROGRAMS.
If the military is to operate effectively, every individual in
it must be prepared to properly execute every task that falls
within the scope of his responsibility. Responsibility is care-
fully identified, therefore, and the individual is given appro-
priate training to assure that he is, in fact, competent to
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TABLE 55. EXAMPLES OF MANUFACTURERS"
: SHORT TRAINING COURSES [93)

Course Title

Car Vacuum Hydraulic Brakes

Principles of Operation
Diagnosis
Overhaul and Major Repair

Gasoline Engines

£ Principles of Operation

3 Diagnosis, Adjustments and Light Repair

; Description, Operation and Overhaul

Description, Operation and Overhaul

Description, Operation and Overhaul

3 Description, Operation and Overhaul

E Description, Operation and Overhaul
Description, Operation and Overhaul

Overhaul and Major Repairs

Body

% Water and Dust Leaks Diagnosis and Repair

; Glass Replacement

Paint and Body Estimating

Sheet Metal Repair

Paint Repair

Convertible Top Adjustment and Light Repair
Vinyl Roof Repair and Replacement

Color Matching Metallic Paints

All Possible Car Courses

All Possible Truck Courses

All Possible Courses

Course Course
Hours - Cost (8)
10 64.81
6 -
2
2
38 181.74
6
4
4 1
4 ‘
4
4
4
4
4
54 112.66
8
8
16
8
2
4
4
4
396 1,394.64
232 549.46
628 1,944.10
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perform the assigned duty. ' The result is a clearly defined

division of labor and responsibility that has no real counter-
part in civilian life, since responsibility in the military
also carries with it a clearly defined and enforceable authority.

In terms of motor vehicle maintenance, the military divi-
sion of labor means that tasks are assigned to a level of respon-
sibility according to the frequency with which the task occurs,
the knowledge and skill required to do the task, and the com-
patability of associated tasks and responsibilities. Thus a
great many men are trained to execute the routine, simple tasks,
while proportionately fewer and fewer are trained to do the
less frequent and more complex tasks. The hierarchy of tasks
conforms to the hierarchy of responsibility and authority.

Job Market Orientation. The personnel requirement of a
military unit is defined in a table of organization, and the
job market for a given occupational skill is satisfied by simply
selecting and training enough men to fill the slots. It terms
of automotive maintenance, the greatest need for personnel is
at the lower skill level, where the bulk of the automotive ser-
vice and repair work lies. Thus, the majority of the military
training is directed toward that level, and the civilian job
market which corresponds most closely to this is the gasoline
service station or the routine service department of the garage.

Labor Force Involved. This study does not attempt a
detailed analysis of the characteristics of the labor force aris-
ing from the military automotive training programs. It is
assumed to be a relatively young population, and scores achieved
on general aptitude and intelligence tests influence selection
for training. It is considered an entry-level population in
terms of mechanic skill, since it appears that military exper-
ience is chiefly concerned with automotive servicing and minor

repair.
Sponsorship and Financial Support. Since these training
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programs are entirely under the control of the armed services,

no discussion of sponsorship or financial support seems to be
needed. Likewise, no effort was made to determine the cost of
automotive mechanic training in the military services.
Enrollments, Completions and Job Placements. The Bedell
study [26] shows that as of April 1963 21.6 percent of the
employed auto mechanics had received auto mechanic training in
the armed services prior to the study. There is no indication,

however, of what proportion of that training derived from the
World War II era, or of how many trained mechanics are produced
annually by the armed services. In view of the unpredictable
nature of the military as a source of supply, the 21.6 percent
figure must be used with caution when assessing the impact of
this source on the automotive service and repair industry.

Unpublished statistics compiled by the Department of Defense
[94] show that in fiscal year 1968 there were 32,862 men who
completed training in occupations listed under Department of
Defense group 61, which includes automotive (general), track
vehicles, and construction equipment. This classification
includes all four branches of the service.

When this total is broken down according to length of
course completed, however, the effect of the military training
on the automotive service and repair industry is seen in a dif-
ferent perspective. Of the 32,862 completions, 24,575 involved
courses of eight weeks duration or less; 8,107 were from courses
of 9 to 14 weeks; and 180 completed courses of 21 to 29 weeks.
It is assumed, therefore, that the majority of the training was
in the area of service work and minor repair, and that relatively
few highly qualified mechanics enter the civilian labor force

from that source.
Training Courses: Content and Duration. Since military

automotive training is concentrated in short courses that are
largely service oriented, no attempt will be made in this study
to detail and analyze the course content and hours of duration.
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6. ANALYSIS AND EVALUATION OF THE FINDINGS

The intention of this study is to determine whether cur-
rent automotive mechanic training programs provide adequate
exposure to the essential knowledge and skills required to
properly service, maintain and repair motor vehicles. Having
gathered a quantity of information, the following analysis and
evaluation will eliminate from further consideration the irrele-
vant and the non-essentia. and will permit the selection of the
tasks, establishments, labor force and training programs that
constitute the core of the automotive mechanic training effort.

6.1 THE REPAIR PROBLEM AND THE REPAIR TASKS

Aside from the constantly increasing size of the vehicle
population, the crux of the repair problem revolves around the
normal wear and degradation of the vehicle. Vastly improved com-
ponent life and reliability have been achieved through advanced
engineering and manufacturing techniques. Yet parts continue to
deteriorate and wear out. Although components exhibit greater
durability, component life is controlled more by hours of use or
miles of service than by calendar age. Improved highways, higher
average driving speeds and increased usage of the vehicle com-
press the life of the component into a shorter time span, thus
off-setting, to a great extent, the gains in component durability
and reliability.

In reviewing the service, maintenance and repair of motor
vehicles, it is found that an almost endless combination of dis-
crete tasks is involved. Therefore, the vehicle is divided
into its component systems, and the discrete tasks are grouped
under these headings for the sake of uniformity, convenience,
and practicality. Table 1,2, and 3 provide a comprehensive listing
of tasks, and Table 8 provides an outline of the major task

groups.
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It is noted that the body of service, maintenance and re-
pair tasks changes as innovations appear and as previously intro-
duced items disappear. Innovations in general, however, are
simply new applications of old principles. Consequently , the
updating of the mechanic is more a matter of familiarization
rather than of new learning. While there is a constantly shift-
ing body of knowledge, the fundamentals with which the mechanic
works do not change. If this were not so, it is doubtful that
any mechanic could keep pace with the constant change in the detail

of the automobile.
6.2 REPAIR TASKS AND ESTABLISHMENTS

This study assumes that there are a finite number of tasks
that are performed in the service, maintenance and repair of motor
vehicles. It also assumes that every establishment limits its
activities to a specific assortment of tasks, and that it defines
its operation as general or special according to the scope of
the work it is willing to perform. The study further assumes that
there is an identifiable core of tasks that constitute the occupa-
tion of automotive mechanic, and that an establishment does not
require the services of an automotive mechanic unlesg the major-
ity of those tasks are included in the scope of its work.

By observing the tasks performed, it is possible to determine
which establishments need an au;omotive mechanic and thereby to
identify those establishments that exert a significant influence on
the character of the formal automotive mechanic training programs.
In this way, several kinds of automotive service and repair estab-
lishments can be eliminated from further consideration in this
study because they require only limited application of a mechanic's
occupational skill, or because they deal with a level of service
that does not require the mechanic level of skill.

Table 56 lists the various types of service and repair estab-
lishments and show the basic categories of tasks with which each
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-k is concerned. It can be seen from this table that some establish-

3 ments perform the majority of tasks and others do not. The spec-
ialty shops, the febuilders, and the diagnostic centers do not;
consequently, they are eliminated from further consideration

in this study.

The high wvolume shops, the tire, battery, and accessory
shops, and the self-employed mechanic are all qualified to parti-
cipate in the full range of service and repair tasks, but they do
not ordinarily do so. Most of these establishments perform only
those tasks that produce a high rate of return on a minimum invest-
ment in time, expendable materials, equipment, and facilities.

In addition, these operations account for a relatively small share
of the total automotive service and repair trade (see Table 10).
Consequently, they are eliminated from further study.

The fleet operators are also eliminated. While they generally
perform the full range of mechanic tasks, they employ a relatively
small proportion of the total automotive mechanic population. 1In
addition, where trucks and buses are involved, the tasks require
a different body of knowleuge, a different array of skills, and
, they are embedded in a different physical environment.

r Having eliminated the speciality shops, rebuilders, diagnostic
5 centers, high volume shops, TBA shops, the self-employed and the
fleet operators, three major groups of general service and repair
establishments remain. They are the dealership garages, the

| independent repair shops and the gasoline service stations. They

j are the three major employers of automotive mechanics, as shown

| in Table 23.

Table 11 indicates that these three groups are evenly matched
in the scope of work performed, although there are differences
in the extent to which tasks are pursued. The gasoline service
stations, as might be expected, predominate in areas such as lubri-
cation and miaor maintenance, while the independent shops do the
largest share of in-house major overhaul work such as engine re-
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building, cylinder boring, and valve overhaul. The dealership
garages apparently exceed the others only in the highly product-
oriented tasks such as automatic transmission overhaul,

These three groups are evenly matched in terms of service,
maintenance and repair equipment on hand. Table 12 also indicates
that these three kinds of establishments perform about the same
range of tasks, although there is somewhat greater emphasis on
servicing equipment, such as air compressors, hoists, battery
chargers, etc., in the service stations.

Although the dealerships, independents, and gasoline service
stations participate more or less equally, in terms of the scope
of the tasks performed, each had a relatively exclusive clientele
until very recently. New car work, regardless of cause, was
alloted to the dealership garage, under the traditional pattern
of distribution. Cars more than two or three years old, and the
preponderance of major overhaul work, went to the independents.
The gasoline service stations performed most of the service work,
particularly on the older cars, and took up the slack in the main-
tenance and repair work, particularly the minor maintenance.

This pattern has changed, however, under the pressure of an
expanding vehicle population. Warranty work, once the exclusive
domain of the dealership, is being forced into the independent
repair shops and the gasoline service stations because of the
extended coverage and the increased volume of cars. General
dissatisfaction with the customary channels of service and repair
have induced the motoring public to seek relief elsewhere. The
result is a more even distribution of the work as well as a more
even distribution of the tasks.

The result of these changes is also reflected in the character-
istics of the personnel employed by these establishments. While
differences in total personnel requirement have not changed, the
distribution of mechanics is tied to the distribution of the work,
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and, consequently, there is an increased demand and greater
competition for skilled mechanics.

The average hourly wage of the automotive mechanic remains
low, however, in comparison to other skilled trades (see Table 16).
Among all of the businesses that employ automotive mechanics, those
in the retail trade pay the lowest. The average hourly rate for
auto mechanics engaged in the retail trade was $3.21 in the metro-
politan areas in 1968, and it varied from $2.86 in the south to
$3.67 in the west (see Table 17). Wages also vary greatly accord-
ing to the size of the establishment and the legal form of its
organization. Tables 18 and 19 illustrate that the larger shops
and the corporations pay better wages, in general, than do the small
places and individual proprietorships; the dealerships, in general,
pay better than the independent repair shops.

Working conditions, also depend somewhat upon the size and
organizational form of the establishment. The distribution of
establishments, according to sales size and form of ownership, in-
dicates that most shops are small ones (see Table 13). This study
assumes that small shops tend to be less desirable places in which
to work because of the economic inability of the management to
provide a desirable working environment.

while the criteria for entry-level employment as an automotive
mechanic probably also vary between the dealership, the indepen-
dent repair shop and the gasoline service station, the existing
data do not relate to this point. Thus assumptions concerning
the relationships between entry level employment and type of estab-
lishment must be tentative.

The review of the literature indicates that the primary
criterion for entry jinto the auto mechanic's occupation is previous :
work experience. Yet it is noted that the automotive mechanic
population is significantly younger than other similarly skilled
populations and, for that matter, the total employed male labor
force (see Table 30 and Figure 2). While this seems to imply a
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conflict of facts, an explanation may be found in some of the other
characteristics of the population.

According to Table 32, over 70 percent of the auto mechanics
failed to complete high school. Thus it is reasoned that many
young men gain entry into the trade through work experience in a
related occupation in which neither youth nor lack of experience
are a deterrent to employment. Occupations such as gasoline station
attendant or casual laborer in an automotive repair shop or garage
are examples of such jobs that are readily available to the high
school drop-out.

Since it is possible, even without formal training, to master
the auto mechanic's trade within two or three years, it is possible,
particularly where there is close occupational association, to
qualify for an entry-level mechanic's job in a relatively short
time. Thus it is not surprising to find a high percentage of
young men in the trade. This assumption is supported by Table 35,
which shows that 61.9 percent of all automotive mechanics learned
their trade through casual methods, i.e., without benefit of
formal training.

The foregoing suggests that, in the case of the automotive
mechanic, there is a difference between "market demand" and "felt
need". There is a very large market for automotive mechanics and,
since the demand continuously exceeds the supply, a real shortage
exists. The review of the literature reveals, however, that the
need is actually for highly skilled mechanics. Consequently, while
the demand is great, it is a specific one, and there is almost no
demand at all for the inexperienced graduates of the high school
auto mechanic vocational training programs.

The findings indicate that about 41,000 men are needed annually
to offset normal attrition and to expand the auto mechanic popu-
lation to the projected 1975 figure. The findings also suggest
that existing auto mechanic training programs should be able to
satisfy this need. The estimated annual enrollments of all auto
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mechanic training programs combined is about 136,600 (excluding
military, manufacturers, and commercial trade schools), which
should produce an annual output of about 98,000 trainees when
appropriate allowances are made for programs requiring more than
one year to complete, On this basis, more men receive training
than are needed by the industry.

Table 41 shows that about 72 percent of the high school auto
mechanic course completers are available for employment and that
about 68 percent of that number are employed in the trade or in
related occupations. If these percentages are applied to the total
number of completers reported in the findings (27,278), it is
found that 19,640 are available for employment, and 13,355 are
employed in the trade or a related occupation. Duis shows [71]
that total completions for secondary and post-secondary atuo mech-
anics (Code 17.0302) are 26,570, of which 19,688 (74.0%) are
estimated to be placed in the trade or a related field.

The completion and placement statistics suggest that about 60
out of 100 completers are available for employment, and that about
45 of those (75%) find employment in the field for which they were
trained. It is noted that it is therefore necessary to train
100,000 mechanics annually in order to add 45,000 trained mech-
anics to the labor force each year, which is barely enough to meet
the current needs of the automotive service and repair industry.
Thus it appears that either the system of selection for vocational
training is not properly geared to the real world needs of the
student and the employer, or the student is inadequately prepared
to decide upon a career when the vocational training choice is made.
In either case, the result is an inefficient way of producing
trained personnel for the industry.

The meaning of the terms "in the trade"™ and "related occupa-
tions" are vague at best and should not be interpreted to mean that
the graduate is hired as a mechanic. The majority of garage men
with whom this problem was discussed indicated that youths who are




newly graduated from high school auto mechanic vocational train-
ing courses are too immature and too inexperienced to be hired
as auto mechanics. They are, in general, used in the same kinds
of positions offered to the untrained high school dropout, i.e.,
greasers, helpers, handymen, etc. This may explain why so many
of those who take the training fail to pursue the trade.

6.3 LABOR FORCE IN RELATION TO TASKS AND ESTABLISHMENTS

It is found that there are a number of categories of workers
within the industry who do not use, and do not need, the full
range of kncwledge and skills required of the mechanic. Body
repairmen, for example, must acquire a highly refined skill in
their line of work, but they are, categorically, never involved
in the other aspects of automotive service and repair. Conse-
quently, they can be eliminated from further consideration for the
purpose of this study. Engine rebuilders, upholsterers, painters,
glazers, diagnosticians, front-end men, brake bonders, and many
others who perform a limited range of tasks are likewise eliminated.
In other words, this study is concerned with the all-around
mechanics, the men who are able to perform more or less the conmplete
range of tasks involved in the service, maintenance and repair
of motor vehicles, and who staff the establishments that offer
more or less the complete range of services. This relationship
of men to establishments is shown in Table 57, in which the capabil-
ity level of the mechanic is related to the scope of service in

terms of establishment type.
The Dictionary of Occupational Titles [8] describes the

mechanic both as automobile mechanic and as automobile service
mechanic. These descriptions are very nearly the same; somewhat more
weight is given to machinist skills in the first, and to automobile
servicing skills in the second.

An automotive mechanic is identified in this study as an
individual who is able to satisfactorily perform the majority
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of the service, maintenance and repair tasks required for the

continuing operation of a motor vehicle. The automotive mechanic

is not only proficient at removing and replacing parts, which

and malfunctions, interpret symptoms, determine the appropriate

corrective action and perform the necessary work in such a manner
that it is technically and economically acceptable to the customer
and financially profitable to himself. While the mechanic is not

in the course of automotive service, maintenance and repair,
it is assumed that he is knowledgeable enough to recognize his
personal limitations and to seek assistance when necessary.
This individual is able to perform a wide range of tasks with
competence and consegquently, is most frequently employed by those
establishments that offer a wide range of service, i.e., the
dealership garages, the independent repair shops, and the gasol:me

constitutes the bulk of his work, but he is able to identify faults

expected to be proficient in the execution of every task that arises

service stations in which more than specialized or simple automotlve

servicing is offered.
The findings indicate that about 1.5 million men are engaged

in the service and repair of motor vehicles. About one half of

Bureau of Labor Statistics, and the remainder are service station
attendants, lube men, car washers, etc. About two thirds of the
mechanics are employed by the dealership garages, the independent
repair shops, and the service stations.
, present indications are that the maintenance technology of
, +lhie automobile will change and the skills needed to compete suc-
cessfully in the®automotive service and repair industry will
also change. The nature of the training will gradually accomodate
the new product and new trade characteristics. The CAMPS forecast
indicates that the shortage of auto mechanics will continue into
the foreseeable future, and that other occupations are likely
: to create an increasing drain on the population that has histor-
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ically been the source of the rank and file auto mechanic. Ample
manpower will be available in spite of the increasing demand,
however, but the new mechanics may come from a different segment
of the population.

The present practice of depending upon previous work exper-
ience as the primary criterion for employment, even for the entry-
level mechanic, may also change. Note that the low average number
of years of school completed and the high percentage of auto
mechanics with no formal mechanic training seem to indicate a
high incidence of school drop-outs in the trade. This being the
case , some question is raised concerning the practicality of con-
centrating the vocational training in the last two years (11th
and 12th grades) of high school, since many of those who become
auto mechanics have already dropped out. Consequently, there
is reason to believe that the utilization of a sociologically
and educationally depressed sub-population could become a decisive
factor in meeting the skill shortage of the auto repair industry
in the future, given appropriate changes in the present training
and employment philosophy.

6.4 TRAINING SYSTEMS VERSUS TASKS, ESTABLISHMENTS, AND LABOR FORCE

The purpose of this study, as previously stated, is to dis-
cover whether current training programs adequately prepare the
automotive mechanic to properly service, maintain and repair the
motor vehicle. Since the emphasis is on preparation, the study is
necessarily focused on pre-employment training, even though all
aspects of the training systems are included. The study is based
on an initial assumption that all training systems do not produce
equally competent mechanics who are prepared to participate in
all phases of the automotive service and repair activity.

The assumption is also made that some training programs more
adequately serve the industry, in terms of pre-employment train-
ing, than do others. Consequently, only those that produce grad-
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uates with maximum utility to the industry will be selected for
further consideration. Table 58 shows the scope of the entry-
level skills and the training systems that produce the greatest
range of entry-level people.

The non-system, although it produces the greatest number of
mechanics, can only produce the minimum amount of all-purpose
skill or special purpose skill at the entry level. Since the non-
system always relates to the previously untrained, it must al-
ways start with those who have a minumum of all-purpose capabil-
ity. Thus, the non-system is eliminated from further consider-
ation.

The secondary school vocational programs produce a very wide
range of both all-purpose and special purpose capability. Some
students are highly trained, highly competent mechanics upon grad-
uation, and many of the more skillful have acquired a great deal
of specialized capability in the process. Consequently, the
high school vocational programs produce a relatively complete
range of capability, from those who are entirely unable to qualify
for employment to those who are sought after by the local establish-
ments. Therefore, this training system will be retained for further
consideration.

Post-secondary schools, in general, produce a relatively highly
skilled group who are not ordinarily required to compete for jobs;
those who successfully complete the course are quickly absorbed
into the industry, frequently in better than entry-level jobs.

Since relatively few are trained this way, these training programs
are not considered a major source of entry-level personnel.

The adult education programs are predominantly up-grading
operations, and, as such, they do not constitute an important
source of entry-level people. While many of the adult education
programs are of the pre-employment kind, these people tend to have
had previous work experience; hence even where they are breaking
into the auto mechanic trade, they do not compete for these positions
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TABLE 58. THE RANGE OF ENTRY-LEVEL SKILLS PRODUCED
BY THE VARIOUS TRAINING SYSTEMS

Type of Kinds of Entry Level Skills Produced
Training ALL-PURPOSE SKILL SPECIAL PURPOSE SKILL
System

Maximum Nominal Minimum Maximum Nominal Minimum

Non-System X X

Secondary X X X X X X
Vocational

Post- 1
Secondary X X

Adult X X X
Education

MDTA X X X X X X 1
Institutional

Commercial X X
Trade School

Apprenticeship X X

MDTA X X X
oJT

Manufacturers X X

Armed Forces X X
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on the same level with the newly trained, inexperienced worker.

Therefore, these programs are also eliminated from further consid-
eration.

wWhile the MDTA institutional programs are basically intended as
entry-level training, the course outlines frequently include re-
lated materials that are added specifically for the purpose of assist-
ing the trainee to progress beyond the entry-level classification.
In practice, however, many of the completers are able to achieve

only minimum qualification for entry-level employment, although

others move readily into a mechanic's job. Although this train-

ing system is an important source of entry-level people, it pro-

duces a relatively small number of completers compared to the

public high school vocational programs. For this reason, the

program is not retained for further consideration even though it
produces the complete range of all-purpose and special purpose
capability.

The commercial trade schools and the apprenticeship programs

do not, in general, produce entry-level people. The trade school

completer is a relatively competent operator by the time the
training is completed. This is due partly to the selection pro-
cess that brings highly motivated students to the school or the
program and partly to the intensity of the training received.
In either case, trade school completers and apprentices are not
typically entry-level workers. Therefore, these training systems
will not be included for further consideration.

The MDTA on-the-job programs are work oriented, as the name
implies, and, in general, they deal with entry-level mechanic skills.
They do not ordinarily provide for the comprehensive and detailed

study of the mechanic trade, however, but tend to deal with impor-

tant fragments of the occupation item by item. Thus, while they

serve a very important function in providing the individual with
a salable skill, they do not produce auto mechanics, per se, and
are therefore eliminated from further consideration.
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The manufacturers' training courses are not intended as em~
ployment preparation systems; the primary objective of these
programs is familiarization and competency improvement. Since
they are not an important source of entry-level mechanics, they
are not considered further.

The Armed Forces training is highly specialized since its
purpose is to maintain a specified complement of workers who are :
competent in specific areas of automotive service, maintenance
or repair. These programs do not train entry-level people but
rather people who are able to function completely in their assigned
duty or particular job. This source is also eliminated from
further consideration.

It is concluded that two automotive mechanic training
systems are able to supply more or less the total range of entry-
level all-purpose and special purpose personnel. These are the
high school automotive mechanic vocational training programs and
the MDTA institutional automotive mechanic training programs. Both 1
of these systems come under the auspices of the U.S. Department
of Health, Education and Welfare, and the U.S. Office of Education.
Both are available, in general, to those who wisn to qualify as
entry-level auto mechanics.

It is further concluded, however, that the high school
vocational training programs are the more important, since the
number of enrollments in the high school auto mechanic courses
(61,821) far exceeds the enrollments in the MDTA institutional
courses (9,940). Consequently, only the secondary school automotive
mechanic vocational training programs are retained for further
consideration.

6.5 THE APPLICABILITY OF THE STANDARD TRAINING COURSE GUIDES

The tacks that constitute the work of the automotive mechanic
are identified in Table 56. It is found that the total range of
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these tasks 1S performed in the dealership garages, the indepen-
dent repair shops and the gasoline service stations. It is also
found that the trainee population (labor force) to which the bulk
of pre-employment auto mechanic training is directed consists of
the students enrolled in the public high school autcmotive mech-
anic vocational training programs. Consequently, the evaluation

of the current training practices derives primarily from the public
high school vocational training system.

It was found that while the course outlines used by the in-
dividual schools vary widely in content and duration, the guides
that were selected as standards with national applicability ade-
gquately cover the skills needed and are current. It is seen from
Table 44 that the course content offered in the three criterion

courses adequately encompasses the tasks listed in the flat rate
manual (Table 1) and the manufacturer's manual (Talbe 3). They
are also compatible with the range of xepair tasks shown in Table
4 and the safety-related items listed in Table 7. .In addition,
these course guides include the repair, maintenance and service

task categories listed in Table 8.




7. CONCLUSIONS

aAn evaluation of the current automotive mechanic training
programs was .performed by identifying: (1) the tasks associated
with the service, maintenance and repair of motor vehicles;

(2) the establishments that comprise the job market in which the
bulk of this work is done; (3) the labor force that supplies the
largest proportion of the formally trained entry-level person-
nel; and (4) the training program most likely to satisfy the
overall needs of the industry for trained entry-level auto-
motive mechanics. The efficacy of the current training pro-
grams was determined by selecting a suitable criterion course
guide and comparing the tasks and skills implicit in it with
the tasks and skills found in the industry. The following con-
clusions result from this analysis:

(1) While automotive service and repair tasks are per formed
by a number of kinds of businesses, it is the dealership garages,
the independent repair shops and the gasoline service stations
that do the bulk of this work and employ the bulk of the auto-
motive mecharics.

(2) Out-of-school youths, both graduates and drop-outs,
constitute the primary labor supply of entry-level automotive
service and repair personnel.

(3) Although the majority of employed automotive mechan-
ics have not experienced pre-employment auto mechanic training,
the high school vocational training programs are the major source
of formal pre-employment training for automotive service and re-
pair personnel, including mechanics.

(4) The course guides that were developed by the AMA and
the U.S. Office of Education and were selected by this study as
criterion courses for auto mechanic training have national applica-
bility, are current, complete, and satisfactory.

(5) The criterion course guides should be reviewed period-
ically and up-dated as necessary to accomodate changes in the so-

cial, technical, and legal environment.
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(6] A bona fide shoxrtage of automotive mechanics exists,
but it is the highly skilled, experienced mechanics who are in
demand; the demand for the inexperienced graduates of the high
school auto mechanic vocational training programs is relatively
light.

(7) The output of the existing high school auto mechanic
vocational training programs exceeds the market demand for the
graduates of those programs.

(8) The present system of selection for vocational training
in the high school is inappropriate and leads to the inefficient
use of the training capability since less than one half of the
trainees are employed either in the trade for which they were

trained or in a related occuration upon completion of the train-
ing.
8. RECOMMENDATIONS FOR FURTHER RESEARCH

Although this study shows that the selected auto mechanic

training course guides are satisfactory, it does not indicate

which is the most appropriate system for training automotive

Since the available data do not provide sufficient
it is recom-

mechanics.
information upon which to base such an evaluation,

mended that a study be made which will include the following:
(1) An extensive survey of the automotive service, mainten-

ance and repair industry that will:
(a) Reveal the educationm, occupational training and
previous work experience of the employed entry-

jevel automotive mechanics, service personnel,

and repairmen.

(h) Identify the criteria for employment as entry-

level automotive mechanic, service worker and
repairmen.

(c) Describe the rationale upon which the above cri-

teria are bhased.




(2) An extensive survey of the entry-level emp loyees

in other kinds of businesses that will:

(a) Reveal the education, occupational training and
previous work experience of the entry-level
employee. '

(b) Show how they obtained the present job, and why
they elected that particular occupation.

(c) Indicate whether they would or would not accept

employement as an automotive mechanic and why.

(3) A cost/effectiveness evaluation of all existing auto-
motive mechanic pre-occupational training systems in ,
order to determine: f

(a) Which system constitutes the most efficient pre-
employment training of automotive mechanics.

(b) Whether an optimum cost per trainee can be
jdentified for the pre-employment training of
automotive mechanics.

.. Based on the above, it may then be possible to construct
a training-employment system that will: (1) provide a real-
istic level of auto mechanic pre-employment training; (2)
produce an adequate supply of trained entry-level automo-
tive service and repair personnel; and (3) give reasonable as-
surance to the enrollee that a competitive wage and a chal-
lenging career are available at the entry-level in the auto-
motive service and repair industry.

It is also recommended that follow-up studies be broad-
ened to include the high school drop-out. In view of the
very poor high school attendance record of the existing pop-

ulation of auto mechanics, and the large percentage of auto

mechanics who did not have formal pre-employment training,
it is perhaps more important to study the drop-out than the
graduate. It is also important, in regard to follow-up studies
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to define the terms "in the trade" and "related occupations",
to name the related occupations, and to show how many of the
followed students are employed in each.

It is also recommended that enrollment, completion and
placement data be compiled for the automotive mechanic training
programs conducted in the post-secondary schools, the commercial
trade schools and the adult education programs. The current.
lack of information about these training institutions makes it
difficult to properly evaluate the total training system.

It is also recommended that a study be made of the influence
of motor vehicle codes and safety regulations on the training and
competency of automotive mechanics. Along the same lines, the
requirement of a PMVI-oriented service and repair industry
should be examined to determine how well current employment and
training practices satisfy this need. The rapidly developing
diagnostic technology and the expanding "“remove and replace"
maintenance technigue should be included in the investigation.

Finally, it is recommended that continuous evaluation of

automotive mechanic training and employment practices be conducted.

The emerging realignment of social, political, economic and tech~
nical forces will result in a new population of automotive ser-
vice and repair personnel and will produce a new environment in
which to work. Thus, in order to avoid shortages of adequately
trained automotive mechanics, significant changes should be an-
ticipated so that appropriate adjustments to the training-em~
ployment system can be initiated before the need reaches cri-
tical proportions. In view of the preceding, the criterion
course guides should be periodically reviewed and adjusted ac-
cordingly. In regard to existing conditions, it is recognized
that many of the present high school vocational training programs
should be improved. It is particularly noted that where it is
necessary to restrict course length it is desireable to reduce

proportionately each unit of the course rather than to eliminate
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one or more entire units.

It is suggested, therefore, that

the criterion course guides be followed more closely in setting
up and in approving high school automotive mechanic vocational

training programs.
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APPENDIX A: MEDIAN AGE AND SCHOOL COMPLETION

From the data provided by the Bureau of the Census on the
age distribution of automotive mechanics (see Table 30), it
was not readily apparent that the difference in the median age
of automotive mechanics and the median age of the other selec-
ted skilled trades and the total male labor force was indeed
statistically significant, i.e., not due to chance. It was
decided to test for this significance by a method described by
McNemar [67].

The census data appeared in a form essentially similar to
that of Table 30 except that numbers were given instead of per-
centages. The percentages were calculated and the midpoint of
each age interval was determined by adding the beginning age
of the interval to the terminal age of the interval and divid-
ing by two. Thus the midpoint of the first vertical column of
Table 30, which corresponds to the age interval of 14 to 19

years would be

14.0 + 19.0
2

or 16.5.

An "arbitrary origin", defined as the midpoint of the age
interval containing the largest number of people, was chosen
for each occupation as well as for the total male labor force.
For example, the arbitrary origin for automotive mechanic occu-
pation is 39.5 or the midpoint of the 35 to 44 years interval.
A difference score, d, was derived by subtracting the midpoints
of the various age intervals from the arbitrary origin. The
percent in each age interval was given the designation f£. Then
£d and fd? were calculated for zach interval. The sum of
£(f), £d(Lfd), and £4? (£fd?) was found for each occupation and
for the total male labor force and was used to calculate the
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standard deviation, S, with the formula
g =y Z£4% _(r£4)?
bE rf

for each occupation. The formula

Span = 1.253S
VN

was then used to find the standard error of the median, 5mdn.
N was defined as 5 percent of the total number of people in the
occupation since the data was based on a 5 percent sample.

To test significance of difference between any two median

ages, the formula

7 = Imdnl—mdnzl

Smdn ~ mdn
1 2

was used. Smdnl—mdn2 or the standard error of the difference

was defined as

- = [_:2 2
Smdn mndn S mdn + S mdn
1 2 1 2

The respective medians of the various occupations were defined

as mdn1 and mdnz. A Z-score of 23.92 was obtained for the com-

parison of the median ages of automotive mechanics and the total

male labor force.
This comparison was made first since the difference between

the median age of automotive mechanics and the median age of
the total male labor force was the smallest of all the occupa-
tions examined, so if this difference was highly significant,
then all the other differences would also be highly significant.
The Z-score of the difference was then converted into a




significance of difference using a table provided by McNemar.
This indicated that the difference was significant far beyond
the 0.01 level.

since these operations are quite lengthy and time consum-
ing, it was decided to use the computer facilities of The
University of Michigan. The University's IBM 360/67 computer
was used to carry out similar computations for mean number of
hours wdrked per week (Table 29).

A brogram was devised using Pit Interpretive Language PIL).
This lahguage has the advantage of giving the user a conversa-
tional link with the computer, thus enabling him to follow and
direct the computations step by step. However, PIL does not
provide for storing the program for future use. Thus, the com-
puter "forgets" the program, data and results once execution of
the program is terminated. The program may be summarized as
follows:

1.1 For T = 1 to 7: Do Part 2

2.05 Demand SF(I), SFD(I), SFD2(I), N(I), M(I)
Set SD(1) - SQRT of (SFD2(I)/SF(I)—(SFD(I)/SF(I)**2)
Set SM(I)=*SD(I)/SQRT of (N(I))
For L = 1 to 6; Do Part 4
Set X(L)=SQRT of ((SM(L)**2)+(SM(L+1)**2))
Set 2(L)=|M(1)-M(i+L) |/X (L)

4.3 Type X(L), zZ(L): Do Part 1
Step 1.1 defines the subscript I. This subscript is used to

identify the data from each of the seven populations (occupa-

S W NN
[ ] L] L] L] [ ]
N =D

tions) that were used in the comparison. Step 2.2's function

is primarily one of convenience for the user. The computer will
at this point ask for the values of SF(1-7), SFD(1-7, etc. These
values correspond to the IS, LFD, etc., of the original formula.
Steps 2.1 and 2.2 give the formula for the standarad deviation

and the standard error of the mean respectively. The omission
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of a factor of 1.253 at step 2.2 should be noted. This changes
the formula from one that determines the standard error of the
median to the standard error of the mean. Step 3.1 defines the
new subscript L. This identifies the comparison that is being
i performed. Since automotive mechanics were compared to five
other occupations as well as to the total male labor force,
there are six possible comparisons in all. Steps 4.1 and 4.2
give the formulae necessary for the comparison, and step 4.3
asks that the results be typed out. The last line gives the
computer the command to carry out the calculations. '

The same type of calculations were carried out for the data
which appears in condensed form in Table 32. 1In addition, a
second test derived from McNemar was made to check for sig-
nificant differences in the proportions of each population :
completing the various grade levels. First, the overall pro-
portion, Por Was determined using the formula

N + N
P, = pl 1 pz 2

N N
1 2

N is again defined as five percent of the people in an occupa-
tion with subscripts being used for reference purposes. The
proportion of the first occupation (expressed as a decimal
fraction) is defined as P - So if automotive mechanics with
less than eight years of elementary school are compared to
tool and die makers with less than eight years of elementary
school, P would equal 0.199, N1 would equal 35,141, P, would
equal 0,082, and N2 would equal 9,245. The standard error of

the difference between two proportions (SD ) was then found
p(i)
by using the formula
, 1 1
Jpcqc(ﬁ + ﬁ)
' 1 2

. 197

-} .
MR

207




where de equal l-pc. The Z-score was then calculated with the

formula

7 = |P1 "'p?_|

SDp(i)
This Z-score was then converted into a significance figure
again using a table provided by McNemar.
E Because of the numerous calculations to be performed, the
previously described computing facilities were used. The pro-
gram, using PIL, is summarized as follows:

1.1 For i = 2 to 7: Do Part 21
2.05 Demand p(i)
: 2.1 Sset p, = (p(3) * Nl + p(i) * N(i))/Nl + N(i))'
; 2,2 Set g =1 - P,
2.3 Set s = SQRT of (p1 * q * (1/N1 + l/N(i)))
K 2.4 Set z = |p(1) - P(i)|/s.
3 .5 Type q, s, Z.

Using these Z-scores, significance figures could then be deter-
' mined using the table provided by McNemar.

N The same test was applied to the data presented in Table
31.




APPENDIX B: COST OF AUTOMOYIVE MECHANIC TRAINING PRO-
GRAMS UNDER THE MANPOWER DEVELOPMENT AND TRAINING ACT

The following data are from the annual reports on the MDTA
by the Secretary of Health, Education and Welfare to the Congress.
They were extracted from the reports of 1963 through 1969 by
Safety Technical Manpower Division, Office of Safety Manpower
Development.

AUTO MECHANIC TRAINING: REFERENCE

Manpower Development and Training Act
Report of the Secretary of Health, Education and Welfare to the

Congress

1. /OE-80027 2/28/63
Training Activities Under the Manpower Development
and Training Act

2. FS 1.2:ED8/0E-87030 4/1/64
Education and Training: Key to Development of
Human Resources

3. FS 1.26:965/ - 4/1/65
Education and Training: The Bridge Between Man
and His Work

4, FS 1.26:966/ 3/31/66
Education and Training: Passport to Opportunity

5. FS 5.287:87020/0E-87020 1967
Education and Training: Expanding the Choices

6. FS 5.287:87020-68/0E-87020-68 April 1968
Education and Training: Learning for Jobs

7. FS 5.287:87020-69/0E~87020-69 April 1969
Education and Training: A Chance To Advance
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Auto Mechanics

(1) No references

(2) P8 1963 Motor vehicle mechanic 4,487 total 4,486 male
1 female

As of August 30, 1963

P16 Length of auto mechanic courses:
Shortest course 16 weeks 480 hours
Longest course 52 weeks 2,080 hours
Most frequent length 52 weeks 1,440 hours
Average length 45 weeks 1,382 hours
. Number of projects sampled - 128
P23 Budgeted Cost FY 1964
Number of trainees 2,101
Operating costs $1,573,580
Capital outlay 606,951
Total 2,180,531

Capital outlay as percentage of total costs - 28

Average cost per trainee based on:
operating costs - $ 749

total costs - 1,038
P47 cumulative July 1, 1962 to September 30, 1963
Projects Trainees
Automatic transmission repairman 5 120
Automobile mechanic
apprentice 1 14
auto transmission 4 65
auto service 1 17
Automobile mechanic 151 3,673
preapprentice 2 31
service station 4 717
transmission 1 12
truck 4 61
tuneup 1 22
tuneup specialist 1 15
wheel alignment and repair 1 15
metal 1l 15
Automobile service station attendant
mechanic 6 197
technician 3 96
Automotive air conditioning
installation and repairman 1 15
Automotive wmechanic 3 80 i
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(3) P15 Numbers of Trainees, October 31, 1964, Cumulative
Automobile mechanic 9,167
Automobile service station attendant 2,239

P26 Budgeted and Final Costs 1962-64
Based on Sample of 700 Completed Projects
Auto Mechanics - Average Length of Course - 20 weeks
Budgeted Final Costs

Number of trainees 1,613 1,716
Total costs $1,788,348 $1,487,496
Cost per trainee 1,109 867
(4) P11 Automobile Mechanic - Distribution of Costs
Number of trainees 1963 $2,807
1964 3,062
1965 3,735
Average cost per trainee 1963 $1,208
1964 1,326
1965 1,117
percent instructional
services 1963 51 .
1964 56,
1965 €0
percent fixed changes 1963 ,/” 7
1964 8
19@5' 9
percent maintenance and ///
repair 1963 2
71964 2
e 1965 1
Percent equipment //, 1963 32
A 1964 26
) 1965 22
percent other costs 1963 8
a 1964 7
o 1965 8
percent local supervision 1963 8
; 1964 8
1965 10
P89 Rate oﬁ/ﬁmployment of Persons Completing Course

Auto -Mechanic
Number of completions in the labor force 1,450

_percent of completions employed 88.3
" male 88.3 white 90.0
Female 50.0 (?) nonwhite 78.5
eiy 201
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(5)

(6)

(7)

P62 Average Cost per Trainee
1963 $1,208
1964 1,326
1965 1,117
1966 1,114

NOTE: Occupational data grouped - auto mechanic included in
"skilled occupations."
P18 Chart V

Machine trades - 21% of enrollmen