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ABSTRACT 

To de t e rmine  whether  c u r r e n t  au tomot ive  mechanic t r a i n i n g  

programs p r o v i d e  adequa te  exposure  t o  t h e  knowledge and s k i l l s  

needed t o  p r o p e r l y  s e r v i c e  and r e p a i r  motor v e h i c l e s ,  d a t a  were 

g a t h e r e d  on t h e  t a s k s ,  s e r v i c e  and r e p a i r  e s t a b l i s h m e n t s ,  job 

marke t ,  l a b o r  f o r c e ,  and t r a i n i n g  programs. Pr imary s o u r c e s  o f  

d a t a  a r e  r e p o r t s  p repa red  by v a r i o u s  depar tments  and o f f i c e s  of 

t h e  government. These were supplemented by r ev i ew of  t h e  l i t e r a -  

t u r e  and i n t e r v i e w i n g  pe r sons  knowledgeable abou t  s e r v i c e  and 

r e p a i r  of au tomobi les  and t r a i n i n g  of a u t o  mechanics .  F ind ings  

i n d i c a t e  t h a t :  1) two t h i r d s  of  t h e  a u t o  mechanics a r e  employed 

by d e a l e r s h i p  g a r a g e s ,  independent  g a r a g e s ,  and g a s o l i n e  s e r v i c e  

s t a t i o n s ,  2 )  ou t -of -school  youth  c o n s t i t u t e  t h e  pr imary  s o u r c e  o f  

e n t r y - l e v e l  au tomot ive  s e r v i c e  and r e p a i r  p e r s o n n e l ,  3 )  p u b l i c  

h i g h  s c h o o l s  per form most o f  t h e  au tomot ive  mechanic pre-employ- 

ment v o c a t i o n a l  t r a i n i n g ,  4 )  t h e  s t a n d a r d  c o u r s e  gu ides  developed 

by t h e  AMA and t h e  U.S. O f f i c e  of  Educa t ion  have n a t i o n a l  a p p l i c a -  

b i l i t y ,  a r e  c u r r e n t ,  comple te ,  and s a t i s f a c t o r y ,  5 )  c o u r s e  g u i d e s  

shou ld  be  up-dated p e r i o d i c a l l y ,  6 )  a  s h o r t a g e  of h i g h l y  s k i l l e d ,  

e x p e r i e n c e d  mechanics e x i s t s ;  demand f o r  i n e x p e r i e n c e d  g r a d u a t e s  

of h i g h  s c h o o l  au tomot ive  mechanic v o c a t i o n a l  t r a i n i n g  c o u r s e s  i s  

r e l a t i v e l y  l i g h t ,  7 )  more mechanics a r e  t r a i n e d  a n n u a l l y  t h a n  

a r e  absorbed  by t h e  i n d u s t r y ,  8 )  t h e  p r e s e n t  system of  s e l e c t i o n  

f o r  p a r t i c i p a t i o n  i n  a  h igh  s c h o o l  pre-employment v o e a t i o n a l  

t r a i n i n g  program i s  i n a p p r o p r i a t e  and i n e f f i c i e n t .  
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1. 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 force 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 

to 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 instruction 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 to 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. 



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 [I] 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 

between these difficulties and the size, as well as the quality, 



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 keep 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 so difficult assess the needs 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. 



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 11. 

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 [lo] attributes this practice to economic 

circumstances in the automotive service and repair industry and 

concludes that it has led to a substantial reallocation of labor, 

i.e., one man on the assembly line has replaced several men 

doing the same thing in the garage. Me1 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 example, are 

often permanently sealed; since faulty ones cannot be economically 

repaired, they are replaced. 

Before World War 11, 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- 



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 11, 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 2.1 million per year. 

Automotive News reported [131 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 

I1 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, 



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 [lo] concludes 

that the increasing sophistication and complexity of the auto- 

mobile have been important 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 191 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 

On 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 



of repairs, such as brake 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 

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

the accumulation of negelected maintenance, the repair rate 

will stabilize at a slightly higher level than the present 

(ignoring the effects of population growth and increasing 

complexity of the vehicle), 

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.imrnediately, it is not 

likely that the industry would be unable to continue operating. 

Piore says [181 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 
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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 

product, particularly the new models. In this case there is a 

need for product-oriented 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 [21] 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 [ 2 2 ]  indicated that the gasoline service station 

operators are also becoming increasingly involved in automotive 

repair and warranty work. He sees 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 towzrd more 

complex operations, the need for well trained and 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 
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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 [ 2 3 ]  that a Stanford University research study predicts 
I 
I 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. 

I 2.3. THE WORKER 

I Most employers agree [9] that formal pre-employment training 



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 Re~ort. 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 [ 2 7 ]  

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 [281 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 [291 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 





that an increase in wages is probably the only realistic way to 

attract more better qualified men to the industry. Snow [lo] 

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 [ 3 6 ]  revealed that there were approximately 



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 mechanic, at top pay, without 

having to go through the apprenticeship routine. 

According to Bedell [261 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 thought 

casual learning was the best; note that only 1.6 percent favored 

apprenticeship training. Since Manpower Development and Train- 

ing Act (MDTA) and Adult Education 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 [ 3 8 1  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] 

14 



t h a t  abou t  4 1  p e r c e n t  of a u t o  mechanic t r a i n i n g  was g iven  i n  

t h e  h i g h  schoo l ,  which c o n s t i t u t e s  t h e  l a r g e s t  segment of a l l  

pre-employment t r a i n i n g .  Y e t  when an a t t empt  i s  made t o  e v a l u a t e  

t h e  e f f e c t i v e n e s s  of t h e  h igh  schoo l  v o c a t i o n a l  programs, some 

d i f f i c u l t y  a r i s e .  

Most of t h e s e  e v a l u a t i o n s  a r e  based on follow-up s t u d i e s  of 

t h e  a c t i v i t i e s  of t h e  g r a d u a t e s .  S ince  t h e s e  a r e  u s u a l l y  done 

by q u e s t i o n n a i r e ,  t h e  responden t s  a r e  o r d i n a r i l y  c l a s s i f i e d  a s  

(1) a v a i l a b l e  f o r  employment; ( 2 )  n o t  a v a i l a b l e  f o r  employment; 

o r  ( 3 )  s t a t u s  unknown. While i n  some s t u d i e s ,  t h e  s t a t u s  unknown 

account  f o r  an i n o r d i n a t e l y  h igh  pe rcen tage  of t h e  g r a d u a t e s ,  

t h e  b i g g e s t  d i f f i c u l t y  a r i s e s  i n  c l a s s i f y i n g  t h e  k ind of employ- 

ment. Sharp and Krasnegor p o i n t  o u t  [ 3 9 ]  t h a t  a  g r e a t  d e a l  of 

c a r e  must be used i n  i n t e r p r e t i n g  t h e  f i n d i n g s  of t h e s e  s t u d i e s  

s i n c e  t h e r e  i s  no way t o  e s t a b l i s h  whether t h e  job r e p o r t e d  

i s  i n  a  t r a i n i n g  r e l a t e d  occupat ion .  I n  t h e i r  words: 

The d e c i s i o n  t o  c l a s s i f y  a  job a s  r e l a t e d  o r  
u n r e l a t e d  t o  t r a i n i n g  may be  made on t h e  b a s i s  of 
t h e  i n d i v i d u a l ' s  s e l f - r e p o r t  o r  through a  comparison 
of  job t i t l e s  and t h e  p a r t i c u l a r  program i n  which 
t h e  g r a d u a t e  was e n r o l l e d .  Obviously,  t h e r e  i s  
c o n s i d e r a b l e  o p p o r t u n i t y  h e r e  f o r  a r b i t r a r y  d e c i s i o n  
making. 

Kaufman e t  a l .  r e p o r t e d  [ 4 0 ]  t h a t  t h e  major d i f f i c u l t i e s  

wi th  t h e  secondary schoo l  v o c a t i o n a l  programs l a y  n o t  w i t h  t h e  

t r a i n i n g  programs themselves  b u t  i n  such m a t t e r s  a s  guidance  

and c o u n s e l i n g ,  s t u d e n t  p lacement ,  school-community r e l a t i o n s ,  

and t h e  a t t i t u d e  of b u s i n e s s ,  i n d u s t r y ,  and t h e  unions  toward 

t h e  h igh  schoo l  t r a i n i n g  programs. T h e i r  follow-up s t u d y  of 

t h e  g r a d u a t e s  of a r e a  v o c a t i o n a l ,  comprehensive, and academic 

e d u c a t i o n  h igh  s c h o o l s  r e v e a l e d  l i t t l e  d i f f e r e n c e  i n  t h e  i n f l u e n c e  

of t h e  schoo l  type  on t h e  s u i t a b i l i t y  of youth  f o r  employment. 

Although t h e  v o c a t i o n a l  s c h o o l  g r a d u a t e s  were somewhat more 

r e a d i l y  accep ted  f o r  i n i t i a l  employment, t h e i r  e a r n i n g s  over  a 

p e r i o d  of t ime were n o t  a s  h i g h  a s  t h o s e  of t h e  academic h i g h  



schoo l  g r a u d a t e s .  Egerrneier e t  a l .  [41] seem t o  conf i rm t h i s .  

The f i r s t  y e a r  follow-up s t u d y  of t h o s e  who completed t h e i r  

program i n d i c a t e s  t h a t  v o c a t i o n a l  t r a i n i n g  seemed t o  enhance 

e i t h e r  s t a b i l i t y  of  employment o r  s e c u r i n g  of employment, b u t  

n o t  t h e  r a t e  of pay; academic t r a i n i n g  appeared t o  be  e q u a l l y  

impor tan t  a s  v o c a t i o n a l  t r a i n i n g .  

While t h e r e  a r e  a t  l e a s t  t h r e e  o t h e r  impor tan t  k i n d s  of 

mechanic t r a i n i n g  i n s t i t u t i o n s ,  p o s t  secondary s c h o o l s ,  commercial 

t r a d e  s c h o o l s ,  and t h e  manufacturers '  t r a i n i n g  o r g a n i z a t i o n s ,  

they  e i t h e r  do n o t  f i g u r e  prorninantly i n  t h e  l i t e r a t u r e ,  o r  

t h e i r  c o n t r i b u t i o n  i s  d i r e c t e d  p r i m a r i l y  toward t h e  up-grading 

o r  up-dat ing of mechanics r a t h e r  than  toward pre-employment 

t r a i n i n g .  Consequently,  t h e s e  a r e a s  of  i n t e r e s t  w i l l  be  d i s c u s s e d  

under t h e  a p p r o p r i a t e  s e c t i o n  of t h i s  r e p o r t  d e a l i n g  w i t h  t h e  

f i n d i n g s .  



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 industry 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 Safety 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. 



3 . 2 .  LABOR FORCE 

~uthoritite 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 employees and types 

of repair establishments. 

3.3. INTERPRETATION 

 ind dings 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, establishrnent(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 nationally applicable conclusions, distinctions 

will be drawn between an expressed need and a market demand. 

Manpower shortages will be presented as evidence and justifi- 

cation for job-entry-level training programs. Training objectives 

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 
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established in general terms. Data on working conditions, 

earnings, and status will be presented 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 

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. 



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 attainment 

will be correlated in general terms with applicable characteristics 

noted in the labor force study, 



4 .  FINDINGS: TASKS, ESTABLISHMENTS, 
LABOR FORCE AND J O B  MARKET 

4 .1 .  REPAIR, MAINTENANCE AND SERVICE TASKS 

T h i s  s t u d y  assumes t h a t  an automotive s e r v i c e  and r e p a i r  

f a c i l i t y  can be d e s c r i b e d  accord ing  t o  t h e  k inds  of r e p a i r ,  

maintenance, and s e r v i c e  t a s k s  t h a t  a r e  r o u t i n e l y  conducted i n  

t h a t  e s t a b l i s h m e n t ,  and t h a t  an a u t o  mechanic t r a i n i n g  course  

can l i k e w i s e  be d e s c r i b e d  accord ing  t o  t h e  k inds  of r e p a i r ,  main- 

t enance ,  and s e r v i c e  t a s k s  t h a t  it p r e s e n t s  t o  t h e  s t u d e n t .  The 

mechanic 's  work i s  t h e  medium through which t h e  i n d u s t r y  and t h e  

t r a i n i n g  programs a r e  compared. This  s e c t i o n  of t h e  f i n d i n g s ,  

t h e r e f o r e ,  i s  concerned w i t h  t h e  t a s k s  t h a t  a r e  performed i n  t h e  

s e r v i c e  and r e p a i r  of automobi les .  

4 . 1 . 1 .  TASKS LISTED I N  THE DICTIONARY OF OCCUPATIONAL 

TITLES. The Dic t ionary  of Occupat ional  T i t l e s  [83 d e s c r i b e s  t h e  

mechanic ' s  work i n  terms of o p e r a t i o n s  such a s  removing and 

r e p l a c i n g  u n i t s  ( e n g i n e s ,  t r a n s m i s s i o n s ,  d i f f e r e n t i a l s ,  e t c . ) ;  

d i sassembl ing  and i n s p e c t i n g  u n i t s  f o r  wear,  damage, o r  malfunc- 

t i o n ;  and r e p a i r i n g  o r  r e p l a c i n g  p a r t s  i n  accordance  wi th  manu- 

f a c t u r e r s '  s p e c i f i c a t i o n s  o r  manuals. Mechanics may overhau l  o r  

r e p l a c e  i tems such a s  c a r b u r e t o r s ,  s t a r t e r s ,  g e n e r a t o r s ,  d i s t r i -  

b u t o r s ,  pumps, e t c .  and may i n s t a l l  items such a s  r a d i o s ,  h e a t e r s ,  

m i r r o r s ,  t a p e  p l a y e r s  and windsh ie ld  wipers .  I n  a d d i t i o n  t o  

hand t o o l s ,  t h e  mechanic may o p e r a t e  l a t h e s ,  s h a p e r s ,  d r i l l  

p r e s s e s ,  we lde r s ,  l i f t s ,  h o i s t s ,  and power hand t o o l s  such a s  

pneumatic wrenches and e l e c t r i c  d r i l l s .  I n  o t h e r  words, t h e  

mechanic may perform any t a s k  t h a t  i s  invo lved  i n  t h e  s e r v i c i n g ,  

r e p a i r ,  o r  maintenance of a  motor v e h i c l e .  

4 . 1 . 2 .  TASKS LISTED I N  THE FLAT RATE MANUALS. The 1969 

i s s u e  of Motor ' s  F l a t  Rate and P a r t s  Manual [42] was reviewed i n  

o r d e r  t o  i d e n t i f y  f u r t h e r  t h e  r e p a i r ,  maintenance and s e r v i c e  

f u n c t i o n s  t h a t  c o n s t i t u t e  t h e  t e c h n i c a l  work, o r  t h e  t a s k s  of t h e  
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mechanic. C o l l i s i o n  r e p a i r ,  o r  body work, i s  n o t  i n c l u d e d  i n  

t h i s  manual, and hence i s  n o t  inc luded  i n  t h e  l i s t  o f  t a s k s .  

I n  a d d i t i o n ,  t h e  d i f f e r e n c e s  i n  e n g i n e e r i n g  o r  manufactur ing  

t echn ique  t h a t  d i s t i n g u i s h  one p roduc t  from a n o t h e r ,  such a s  

c o i l  s p r i n g  suspens ion  vs .  t o r s i o n  b a r  suspens ion ,  have been 

d i s r e g a r d e d .  To e l i m i n a t e  d u p l i c a t i o n ,  on ly  one p r o d u c t  l i n e  

was analyzed,  b u t  t h e  complete range  of  t a s k s  f o r  t h a t  p roduc t  

i s  inc luded .  

The v e h i c l e  i s  broken down i n t o  25  systems i n  t h e  f l a t  

r a t e  manual: maintenance,  exhaus t  emiss ion  c o n t r o l s ,  tune-up 

and i g n i t i o n ,  f u e l  system and i n t a k e  manifo ld ,  exhaus t  system, 

s t a r t i n g  motor,  e t c .  Under each one of t h e s e  l a b o r  o p e r a t i o n  

t i t l e s ,  t h e r e  i s  a  l a b o r  o p e r a t i o n  index .  The number of  t a s k s  

under each index  v a r i e s  accord ing  t o  t h e  complexi ty  of  t h e  sys -  

tem. Table 1 shows t h e  systems a s  t h e y  a r e  l i s t e d  under one 

make of automobi le ,  and g i v e s  t h e  i n d e x  o f  l a b o r  o p e r a t i o n s  

under each system. The t o t a l  number o f  t a s k s  from t h i s  t a b l e  

i s  261. A review of t h e  complete l i s t i n g s  i n  t h e  f l a t  r a t e  

manual i n d i c a t e s  t h a t  t h e  number of t a s k s  p e r  automobi le  does 

n o t  va ry  s u b s t a n t i a l l y  from one make of automobi le  t o  a n o t h e r .  

The v a r i o u s  t y p e s  of t r a n s m i s s i o n s  a r e  l i s t e d  i n  s e p a r a t e  

c h a p t e r s  of t h e  f l a t  r a t e  manual; t h u s  t r a n s m i s s i o n  t a s k s  a r e  

n o t  inc luded  i n  Table 1. Table  2  l i s t s  t h e  o p t i o n s  t h a t  a r e  

a v a i l a b l e  f o r  t h e  automobi le  shown i n  Table  1, and shows t h e  

number of l a b o r  o p e r a t i o n s  t h a t  a r e  indexed f o r  each  t y p e  of 

t r a n s m i s s i o n .  While t h i s  produces a  t o t a l  of 213 t r a n s m i s s i o n  

t a s k s ,  t h i s  f i g u r e  i s  m i s l e a d i n g ,  s i n c e  a  h i g h  p e r c e n t a g e  of  

t h e  t a s k s  a r e  i d e n t i c a l  w i t h i n  each c a t e g o r y  of  t r a n s m i s s i o n s .  

For example, t h e r e  are two b a s i c  t y p e s  of th ree - speed  synchro-  

mesh t r a n s m i s s i o n s .  One s e r i e s  ( t h r e e )  l i s t s  11 l a b o r  opera-  

t i o n s ,  and t h e  o t h e r  s e r i e s  (two) shows 10 o p e r a t i o n s .  T ~ U S ,  

t h e  t a b l e  seems t o  i n d i c a t e  t h a t  t h e r e  a r e  53 d i s t i n c t  t a s k s  
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TABLE 1. MECHANIC TASKS AS LISTED IN A FLAT RATE MANUAL (Continued) 

Fan belt, renew 
Clutch fan, renew 
Thermostat, renew 
Welch plugs (water jacket plugs ), 

Cylinder Head & Valves (L)  
Cylinder head, r&r 
Cylinder head, renew 
Cylinder head gasket, renew 
Valves, grind and tune-up (minor)  
Valves, grind (heads o f f )  
Cylinder heads, t ighten 
One valve, renew and gr ind 
Rocker arm cover gasket, renew 
One valve spring, renew 
Valve stem seals, renew 
Rocker arm (one), renew 
Rocker arm stud (one), renew 
Push rod, renew 
Rocker arm and shaft ass'y., renew 

I& 
Rocker arm and shaft ass'y., disassemble & 

clean o r  overhaul 
Valve l i f ter (one), renew 
Valve lifters, r&r o r  renew all 
Valve l i f ter cover gaskets, renew 
Push rod  cover gaskets, renew 

Timing Case & Camshaft (MI 
Timing cover seal and gasket, renew 
Timing chain o r  sprocket, renew 
Camshaft, r&r o r  renew 
Camshaft bearings, renew 
Camshaft bearings, renew (engine ou t  & 

disassembled) 
Camshaft rear welch plug (expansion plug),  

renew 

Engine, r&r 
Engine, r&r and overhaul 
Engine, renew 
Cylinder b lock  ( f i t ted),  renew and gr ind valves 

V ibra t ion  Damper, Flywheel  & Engine Mounts  ( 0 )  
Vibrat ion damper, renew 
Flywheel  r&r o r  renew 
Flywheel, renew (c lutch out )  
F ron t  engine mounts, renew 
Rear engine mounts, renew 
F ron t  and rear engine mounts, renew 

Engine Oi l ing (P) 
O i l  pan, r&r and renew gasket 
O i l  pump, r&r o r  renew 
O i l  pump, r&r and overhaul 

Clutch (R) 
Clutch pedal, adjust 
Clutch (or disc), renew 
Release bearing, renew 
Pi lot  bearing, renew (c lutch out )  
Flywheel, renew (clutch ou t )  

Clutch plates, renew 
Differential side bearings, renew 
Pinion shaft bearings, renew 
Pinion shaft o i l  seal, renew 
Pinion drive flange (companion flange), renew 
Ax le  shaft, renew 
Ax le  shaft bearing, renew 
Ax le  shaft o i l  seals, renew 

Brakes (U) 
Self-adjusters, disassemble & clean 
Brakes, adjust (major) 
Brake shoes o r  f r i c t ion  pads, renew and bleed system 
Parking brake, adjust 
Parking brake cables, renew 
Parking brake control, renew 
Master cylinder, r&r o r  renew 
Master cylinder, r&r and overhaul 
Wheel cylinders, renew 
Wheel cylinders, r&r and overhaul 
Caliper as'y., r&r and overhaul 
Bleed system 
Flush and ref i l l  system 
Brake hose, renew 
Power brake uni t ,  r&r o r  renew 
Power brake unit, overhaul 
H u b  and d r u m  (or disc). renew 

Rear Suspension (S) 

EngineIPistons, Rings, Bearings & Crankshaft (N) Shock absorbers, renew 

R ing ,  renew Spring, renew 

Rings, renew and gr ind valves Upper control  arm, renew 

Rod  bearings (all), renew Lower control  arm, renew 
Track bar or bushings, renew 

F r o n t  Suspension NI 
Toe-in, adjust 
Caster, camber & toe-in, adjust 
Steering knuckles, renew 

renew 

Main bearings, renew 
Main & rod bearings, renew 
Crankshaft, renew 
Rear main bearing o i l  seal ( lower), renew 
Rear main bearing o i l  seal (upper and 

lower), renew 
Rings (one piston), renew 
P inon  (one), renew 
Connecting rod  (one), renew 
Rod  bearing (one), renew 

Universals and Rear Ax le  (T) 
Universal joints, r&r overhaul 
Propeller shaft center bearing, renew 
Propeller shaft alignment, check & adjust 
Ax le  and housing ass'y. (complete), renew 
Ax le  ass'y., r&r  overhaul 
Cover gasket (o r  seal), renew 
Differential carrier ass'y., r&r o r  renew 
Differential carrier ass'y., overhaul 
Ring gear and pinion, renew 





TABLE 2 .  TWSMISSIONS AND ASSOCIATED TASKS [ 4 2 ]  

Automatic Number Three-Speed Synchro- Number 
Transmiss ions  of Tasks Mesh Transmissions of  Tasks 

Type A 2 8 Type A 11 

B 2 8 B 11 

C 2 8 C 10 

D 2 2  D 11 

E 30 E 10 

Four-Speed Synchro- Number 
Mesh Transmiss ions  of Tasks 

Type A 7 

f o r  t h e  three-speed synchro-mesh t r a n s m i s s i o n s .  However, 1 0  

of t h e  t a s k s  a r e  common t o  bo th  series,  w h i l e  one series h a s  

one a d d i t i o n a l  t a s k ;  t h u s  t h e  t o t a l  f o r  t h e  th ree - speed  t r a n s -  

miss ion  i s  11, n o t  53 .  The same d i f f i c u l t y  a r i s e s  i n  c o u n t i n g  

t h e  t a s k s  f o r  t h e  four-speed synchro-mesh and t h e  a u t o m a t i c  

t r a n s m i s s i o n s .  

Power s t e e r i n g  and g l a s s  replacement  o p e r a t i o n s  a r e  a l s o  

l i s t e d  i n  s e p a r a t e  c h a p t e r s  of  t h e  f l a t  r a t e  manual. There a r e  

1 4  power s t e e r i n g  l a b o r  o p e r a t i o n s  l i s t e d  f o r  t h e  p a r t i c u l a r  

automobi le ,  which a l s o  a r e  n o t  i n c l u d e d  i n  t h e  t o t a l  from Tab le  

1. The g l a s s  replacement  l a b o r  o p e r a t i o n s  a r e  c l a s s i f i e d  accord-  

i n g  t o  window l o c a t i o n :  w i n d s h i e l d ,  f r o n t  door window, r e a r  

door window, r e a r  q u a r t e r  window, and r e a r  window. The v a r i o u s  

makes of automobiles  a r e  l i s t e d  under  t h e s e  head ings ,  and a r e  

broken down according t o  y e a r ,  model and body s t y l e .  S i n c e  t h i s  

method of  c l a s s i f i c a t i o n  produces a  v e r y  l a r g e  number of  v i r -  

t u a l l y  i d e n t i c a l  t a s k s  t h i s  s t u d y  assumes t h a t ,  f o r  a  g iven  win- 

dow l o c a t i o n ,  a l l  g l a s s  replacement  l a b o r  o p e r a t i o n s  a r e  t h e  
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same. 

Caut ion  must be  e x e r c i s e d  i n  u s i n g  t h e  f l a t  r a t e  manual a s  

a  b a s i s  f o r  t a s k  c l a s s i f i c a t i o n ,  The i n t e n t i o n  of t h e  manual i s  

t o  i n d i c a t e  t h e  l e n g t h  of t ime and c o s t  of p a r t s  r e q u i r e d  t o  

accomplish a  g iven r e p a i r ;  it does n o t  i n d i c a t e  t h e  complexity 

of t h e  job, t h e  l e v e l  of s k i l l  r e q u i r e d  t o  do i t ,  o r  t h e  f r e -  

quency w i t h  which t h e  job occurs .  For example, t h e  book may 

a l l o t  0 . 3  hour f o r  a  given r e p a i r  on one model of a  c a r ,  whi le  

it shows 5.5  hours  f o r  t h e  same t a s k  on a  d i f f e r e n t  model of t h e  

same c a r .  The d i f f e r e n c e  i s  t h a t  on t h e  second c a r  it i s  neces-  

s a r y  t o  remove and r e p l a c e  t h e  engine  i n  o r d e r  t o  accomplish t h e  

same, i d e n t i c a l  r e p a i r .  Thus, whi le  t h e  manual t e l l s  a  g r e a t  

d e a l  about  t h e  n a t u r e  and t h e  e x t e n t  of t h e  work, i t  does n o t  

t e l l  what t h e  mechanic does o r  how o f t e n  he does  it. 

4.1.3. TASKS LISTED IN THE MANUFACTURERS" MANUALS. A more 

complete c a t a l o g  of  r e p a i r ,  maintenance,  and s e r v i c e  t a s k s  i s  

found i n  t h e  manufac tu re r s '  ove rhau l  o r  s e r v i c e  manuals. While 

a l l  manuals do n o t  fo l low t h e  same fo rmat ,  any of them can be 

cons ide red  t y p i c a l  i n  te rms of t h e  k i n d  and e x t e n t  of informa- 

t i o n  l i s t e d .  The in fo rmat ion  g iven h e r e  i s  d e r i v e d  from t h e  

s e r v i c e  manual 1431  f o r  t h e  automobile  used i n  t h e  a n a l y s i s  of 

t h e  f l a t  r a t e  manual. 

I n  t h i s  manufac tu re r ' s  manual, 16 groups of  components, 

sys tems,  and s e r v i c e  f u n c t i o n s  a r e  l i s t e d .  Table  3 r e p r e s e n t s  

t h i s  manual i n  o u t l i n e  form, showing t h e  16 g roups ,  t h e  s e c t i o n s  

t h a t  a r e  l i s t e d  under each group,  and t h e  number of t a s k s  t h a t  

app ly  t o  each s e c t i o n ,  Where a l t e r n a t e  t y p e s  of  equipment a r e  

l i s t e d  i n  a  s e c t i o n ,  i . e . ,  two w i n d s h i e l d  w i p e r s ,  t h r e e  h e a t e r s ,  

e t c . ,  only  one se t  of t a s k s  i s  shown; t h i s  c o n s o l i d a t e s  t h e  

in fo rmat ion  and e l i m i n a t e s  m u l t i p l e  c o u n t i n g  of  t a s k s ,  wi thou t  

d i s t o r t i n g  t h e  range  of  t a s k s  t h e  mechanic i s  expected  t o  per-  

form. 



TABLE 3. MANUFACTURER'S MANUAL TASK LISTINGS [ 4 3 ]  

COMPONENT OR SYSTEM 

Group I 

Genera l  I n f o r m a t i o n  

L u b r i c a t i o n  

Maintenance 

Group I1 

Windshie ld  Wiper (Type A & B )  

H e a t e r  System (Type A ,  B & C )  

Heater-Air C o n d i t i o n  System (Type A ,  B & C )  

1 Group I11 

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

Group I V  

F r o n t  Suspens ion  (Type A & B )  

Group V 

Rear Suspens ion  (Type A ,  B & C )  

P r o p e l l e r  S h a f t  (Type A & B) 

S t a n d a r d  D i f f e r e n t i a l  (Type A & B )  

P o s i t i v e  T r a c t i o n  D i f f e r e n t i a l  (Type A & B )  

Group V I  

Manual Brakes (Type A & B )  

Power Brakes (Type A ,  B & C )  

Group VII 

Engine ~ e c h a n i c a l  (Type A ,  B & C )  

Engine F u e l  System - Genera l  

F u e l  Pump 

C a r b u r e t o r  (Type A ,  B ,  C & D )  

NUMBER OF TASKS 

None 

23 t o  25 

25 t o  30  



TABLE 3.  MANUFACTURER' S MANUAL TASK LISTINGS [ 4  31 
(Continued)  

COMPONENT OR SYSTEM NUMBER OF TASKS 

Group V I I  
( c o n t .  ) 

C r u i s e  C o n t r o l  

Exhaus t  Emission C o n t r o l  System 

G e n e r a t i n g  System 

S t a r t i n g  System 

I g n i t i o n  System 

Group V I I I  

C lu t ch  (Type A ,  B & C )  

Manual T ransmiss ion  (Type A ,  B & C )  

S h i f t  Linkage 

Automatic  Transmiss ion  (Type A & B) 

Group I X  

F u e l  Tank and F u e l  System 

Exhaus t  Sys t e m  

Group X 

Manual S t e e r i n g  Gear 

Power S t e e r i n g  Gear and Pump 

Mast J a c k e t  Assemblies  

T i l t  Wheel Mast J a c k e t  Assembl ies  

S t e e r i n g  Linkages  

Group X I  

Wheels,  T i r e s ,  and F r o n t  End Alignment  

Group X I 1  

C h a s s i s  S h e e t  Meta l  (Type A ,  B & C )  



TABLE 3 .  MANUFACTURER'S MANUAL TASK LISTINGS [431 
(Continued)  

COMPONENT OR SYSTEM 

Group X I 1 1  

B a t t e r y  and Cables  

L i g h t i n g  Systems 

S i g n a l  Systems 

I n s t r u m e n t  P a n e l  

I n s t r u m e n t  P a n e l  - Misc. Items 

Radio 

Group X I V  

R a d i a t o r  and Gr i l l e  (Type A ,  B & C )  

Group XV 

Bumpers (Type A ,  B & C )  

Group X V I  

Misc. A c c e s s o r i e s  ( I n t e n t i o n a l l y  D i s r e g a r d e d ) *  

NUMBER OF TASKS 

*Tasks i n  t h i s  group a r e  s o  numerous t h a t  o n l y  diagrams 
a r e  shown and t a s k s  n o t  enumerated.  



There a r e  a  t o t a l  of 754 t a s k s  l i s t e d  i n  Table  3 .  While 

t h i s  i n d i c a t e s  t h e  number of jobs t o  which a  mechanic might be 

a s s i g n e d ,  it does n o t  show t h e  amount of work t h e  mechanic 

does o r  t h e  range of s k i l l s  he needs. The t e x t  of  t h e  manual 

p rov ides  a  s tep-by-s tep  d e s c r i p t i o n  of how each s e r v i c e  o r  

d i a g n o s t i c  f u n c t i o n  i s  t o  be  done. Thus, a l though  Table 3 does 

n o t  show it,  t h e  mechanic may execute  on ly  one s t e p  i n  complet- 

i n g  a  t a s k ,  o r  he may execu te  many s t e p s  and o p e r a t i o n s .  The 
C 

primary f u n c t i o n  of t h e  manual i s  t o  a s s u r e  t h a t  no s t e p  i s  

over looked,  and t h a t  t h e  s t e p s  a r e  performed i n  t h e  p roper  

sequence. 

Th i s  p a r t i c u l a r  manual does n o t  s u g g e s t  an average  t i m e  

r e q u i r e d  t o  complete a  t a s k .  I t  does p r o v i d e ,  t o  some degree ,  

a  guide  t o  t h e  s k i l l  r e q u i r e d  t o  do t h e  job ,  s i n c e  it l i s t s  i n  

d e t a i l  t h e  s t e p s  and o p e r a t i o n s  t h a t  must be done. Like t h e  
I f l a t  r a t e  manual, however, t h e  s e r v i c e  manual does n o t  p r e d i c t  

t h e  frequency wi th  which a  g iven o p e r a t i o n  might occur  ( excep t  

f o r  scheduled  s e r v i c i n g  such a s  c h a s s i s  l u b r i c a t i o n ) .  

4 . 1 . 4 .  TASKS LISTED I N  OTHER STUDIES. This  s t u d y  assumes 

t h a t  t h e  frequency of a  f a u l t  o r  malfunct ion  i n f l u e n c e s  t h e  

emphasis g iven t o  t h a t  i t em i n  t h e  t r a i n i n g  program; t h e  amount 

of t r a i n i n g  r e q u i r e d  t o  a s s u r e  competence depends upon t h e  

c a p a b i l i t y  of t h e  t r a i n e e ,  t h e  complexity of t h e  job ,  and t h e  

frequency w i t h  which t h e  job appears .  Simple,  r o u t i n e  t a s k s  

r e q u i r e  ve ry  l i t t l e  formal  t r a i n i n g .  Highly compl ica ted  t a s k s  

imply e x t e n s i v e  t r a i n i n g ;  b u t  i f  t h e  t a s k  o c c u r s  i n f r e q u e n t l y ,  

o r  i f  t h e  t r a i n e e  i s  of d o u b t f u l  a b i l i t y ,  e x t e n s i v e  t r a i n i n g  

may n o t  be  war ran ted .  Thus, t h e  t a s k s  t h a t  t h i s  s t u d y  s e e k s  

t o  d e f i n e  a r e  t h o s e  t h a t  f a l l  between t h e s e  ext remes .  

I n  1964, N a t i o n a l  A n a l y s t ,  I n c .  [ 4 4 ]  p u b l i s h e d  a  s t u d y  of 

automobile r e p a i r s  made i n  g a s o l i n e  s e r v i c e  s t a t i o n s ,  d e a l e r -  

s h i p  g a r a g e s ,  and independent  r e p a i r  shops .  They s e l e c t e d  18 

31 



components, systems, and maintenance operations which, in their 

view, constitute the core of the automotive service and repair 

work. They then counted the number of establishments that per- 

form each of those kinds of work. 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 

TABLE 4,  NUMBER OF REPAIR ESTABLISHMENTS PRO- 
VIDING GIVEN REPAIR SERVICES [ 4 4 ]  

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 

presents this information in a form slightly altered from the 

original. The number of establishments performing each category 



of  work h a s  been t o t a l e d ,  and t h e  t a s k s  have been r e a r r a n g e d  

i n  t h e  o r d e r  of t h e i r  f requency  of  occu r rence .  

Tab le  4  i n d i c a t e s ,  a s  might  be e x p e c t e d ,  t h a t  t h e  more 

compl i ca t ed  t h e  t a s k ,  t h e  less f r e q u e n t l y  it i s  done. While 

a g r e a t  d e a l  of t h e  work r e v o l v e s  around t h e  s i m p l e r ,  r o u t i n e  

s e r v i c e  t a s k s  such a s  l u b r i c a t i o n  and e n g i n e  tune-up ,  t h e  f r e -  

quency o f  t h e  t a s k  d e c r e a s e s  a s  b o t h  complexi ty  and s k i l l  r e q u i r e -  

ment become g r e a t e r .  

The N a t i o n a l  Ana lys t  s t u d y  a l s o  compared c e r t a i n  t y p e s  of 

s e r v i c e  equipment  found i n  t h e s e  p l a c e s  of  b u s i n e s s .  Nine i t e m s  

were s e l e c t e d  from t h o s e  d a t a  and a r e  p r e s e n t e d  i n  Tab le  5 a s  

f u r t h e r  ev idence  of  t h e  k i n d  and e x t e n t  of  t a s k s  t h a t  a r e  preva-  

TABLE 5. FREQUENCY WITH WIIICH GIVEN TOOLS 
AND EQUIPMENT ARE FOUND I N  AUTO- 
MOTIYE REPAIR SHOPS [ 4 4 ]  

Kind of  Tool  

Impact Wrench 

Wheel Ba lance r  

Gene ra to r  T e s t e r  

Engine Analyzer  (meter o r  
scope  t y p e )  

Wheel Alignment Tools  

P i n  F i t t i n g  Equipment 

Brake Shoe Gr inde r  

Drum Brake Lathe  

C y l i n d e r  Reboring Machine 

Number of  
E s t a b l i s h m e n t s  

l e n t  i n  t h e  i n d u s t r y .  A s  w i t h  Tab le  4 ,  it i s  t h e  t a s k s  r e q u i r -  

i n g  t h e  l e a s t  compl i ca t ed  equipment  and t h e  l o w e s t  l e v e l  of  

s k i l l  t h a t  a r e ,  i n  g e n e r a l ,  most common. 

The N a t i o n a l  A n a l y s t  s t u d y  was conce rned  w i t h  t h e  d i s t r i b u -  



t i o n  of s p e c i f i c  s e r v i c e  and r e p a i r  jobs a s  t h e y  occur  i n  t h e  

t h r e e  primary c a t e g o r i e s  of r e p a i r  agenc ies .  I n  o r d e r  t o  evalu-  

a t e  t h e  d i s t r i b u t i o n  of t h e  r e p a i r  t a s k s  themselves ,  a  l i m i t e d  

s t u d y  was made of t h r e e  ga rages  i n  Ann Arbor,  Michigan. Table  6 

p r e s e n t s  t h e s e  d a t a ,  which were d e r i v e d  from t h e  work o r d e r s  on 

f i l e  i n  each of t h e  p a r t i c i p a t i n g  garages .  Only one month ' s  

accumulat ion of work o r d e r s  was used from each  ga rage ,  a l though  

it i s  recognized t h a t  s e a s o n a l  changes i n  weather  a f f e c t  t h e  

f requency of c e r t a i n  k inds  of s e r v i c e  and r e p a i r  work. Radia- 

t o r  and c o o l i n g  system r e p a i r s  peak i n  mid-winter and mid-summer 

because of extreme t empera tu res ;  eng ine  tune-up and c a r b u r e t o r  

ad jus tments  peak i n  s p r i n g  and f a l l  because of changing tempera- 

t u r e s .  Thus, an accumula t ion  of r e p a i r  o r d e r s  t a k e n  a t  a  d i f -  

f e r e n t  t i m e  of t h e  y e a r  would r e v e a l  a  d i f f e r e n t  emphasis  of 

r e p a i r  and s e r v i c e  work, p a r t i c u l a r l y  i n  t h e  s e c t i o n  of t h e  

coun t ry  i n  which t h i s  sample was t a k e n .  

The major i n t e r e s t  h e r e ,  however, i s  t h a t  t h e  f requency of 

s p e c i f i c  t a s k s  i s  i n  g e n e r a l  agreement wi th  t h e  d i s t r i b u t i o n  of  

t h e s e  t a s k s  throughout  t h e  i n d u s t r y .  A l l  o f  t h e  e s t a b l i s h m e n t s  

s t u d i e d  (Table  4 )  do g e n e r a l  s e r v i c e  and r e p a i r  work, which i s  

r e f l e c t e d  i n  t h e  equipment on hand (Table 5 )  and t h e  accumulated 

work o r d e r s  (Table  6 )  , By t h e  same token ,  r e l a t i v e l y  few p l a c e s  

have eng ine  overhau l  equipment o r  do engine  o v e r h a u l  work. 

4.1.5. TASKS THAT ARE DIMINISHING. An i m p o r t a n t  a s p e c t  

of t h e  automotive s e r v i c e  and r e p a i r  i n d u s t r y  i s  t h e  r a t e  and 

e x t e n t  t o  which it i s  changing,  The review of t h e  l i t e r a t u r e  

i n d i c a t e d  t h a t  manufactur ing  technology i n c r e a s i n g l y  t e n d s  

toward e i t h e r  f a c t o r y  overhau l  o r  throw-away p a r t s .  I n  many 

c a s e s ,  t h e  c o s t  of overhau l  i s  h i g h e r  than  t h e  c o s t  of  a  r e p l a c e -  

ment p a r t ;  i n  some c a s e s  t h e  u n i t  i s  permanently assembled and 

cannot  be d isassembled w i t h o u t  d e s t r o y i n g  it. Swi tches ,  i n s t r u -  

ments,  s o l e n o i d s ,  vacuum spark  advance a c t u a t o r s ,  PCV v a l v e s ,  





l i g h t  b u l b  r e c e p t a c l e s ,  and many o t h e r  p a r t s  cannot  be  economi- 

c a l l y  r e p a i r e d .  Other  p a r t s ,  such a s  rubber-mounted suspens ivn  

and s t e e r i n g  l i n k a g e  p a r t s ,  no l o n g e r  depend upon c o n s t a n t  l u b r i -  

c a t i o n ,  and hence do n o t  wear o u t  a s  f a s t .  The r e s u l t  i s  a 

g r e a t l y  reduced f requency of  replacement  and a changing emphasis 

on t h e  mechanic ' s  work. P a r t s  such a s  t h e  DC g e n e r a t o r  and t h e  

e l e c t r o - m a g n e t i c  v o l t a g e  c o n t r o l s  a r e  r a p i d l y  d i s a p p e a r i n g  a s  

t h e  technology p e r f e c t s  and b r i n g s  i n t o  p roduc t ion  a l t e r n a t o r s ,  

d i o d e s  and t r a n s i s t o r i z e d  v o l t a g e  c o n t r o l .  Many o f  t h e  t r a d i -  

t i o n a l  t a s k s  of t h e  mechanic f a d e  away a s  new t e c h n i q u e s  appear .  

4.1.6. TASKS THAT ARE APPEARING. Although new concep t s  of 

e n g i n e e r i n g  and d e s i g n  a r e  b r i n g i n g  about  changes i n  t h e  r e p a i r ,  

maintenance and s e r v i c i n g  of  t h e  automobi le ,  t h e s e  t h i n g s  have 

n o t ,  i n  g e n e r a l ,  changed t h e  b a s i c  t a s k s  t h a t  t h e  mechanic i s  

expected  t o  perform. While t h e  r e l i a b i l i t y  of  proven u n i t s  

t e n d s  t o  i n c r e a s e  y e a r  a f t e r  y e a r ,  new developments f o r c e  t h e  

mechanic t o  l e a r n  c o n s t a n t l y .  Most changes do n o t  i n v o l v e  new 

mechanical  p r i n c i p l e s ,  b u t  s imply  produce new arrangements  and 

combinat ions of component p a r t s  w i t h  which t h e  mechanic h a s  long  

been f a m i l i a r  . 
The n o t a b l e  e x c e p t i o n  t o  t h i s  i s  i n  t h e  f i e l d  o f  e l e c t r o n -  

i c s .  Even i n  t h i s  a r e a ,  however, t h e  mechanic t e n d s  t o  g a i n  

more than  he l o s e s .  The t r e n d  today i s  toward p lug- in  t y p e  

c i r c u i t  boards  o r  m i c r o - c i r c u i t  components. Such d e v i c e s  g i v e  

t h e  mechanic a  p h y s i c a l l y  less confused c o n f i g u r a t i o n  of  w i r i n g ,  

more room i n  which t o  work, and fewer o p t i o n s  a s  t o  r e p a i r  pro-  

cedure.  They r e l i e v e  him of t h e  need t o  be  an  e x p e r t  e l e c t r i -  

c i a n ,  s i n c e  t h e r e  i s  l i t t l e  he can do o t h e r  t h a n  p l u g  i n  a  new 

c i r c u i t  . 
Other a s p e c t s  of  advancement a r e  a l s o  a p p e a r i n g .  Disc 

b r a k e s ,  brake  p r o p o r t i o n i n g  v a l v e s ,  a n t i - s k i d  d e v i c e s ,  r e s t r a i n t  

systems (whether s t r a p s  and i n e r t i a  r e e l  o r  a i r  b a g ) ,  ene rgy  



absorbing s t e e r i n g  columns and console-type c o c k p i t  l a y o u t  a l l  

b r i n g  wi th  them a  requirement  f o r  a  whole new body of knowledge. 

The impor tan t  p o i n t  i s  t h a t  t h e  new knowledge does n o t  depend 

upon unders tanding new s c i e n t i f i c  p r i n c i p l e s ,  b u t  i s  simply a  

r e c a t a l o g i n g  of t h e  p r i n c i p l e s  of p h y s i c a l  laws (mechanics) t h a t  

mechanics have always used,  

One impor tan t  a s p e c t  of new work t h a t  w i l l  have an impact 

on t he  mechanic 's  t r a d e  i s  f e d e r a l  l e g i s l a t i o n  and c o n t r o l .  This  

f a l l s  i n t o  two g e n e r a l  c a t e g o r i e s :  exhaus t  emission c o n t r o l s  

and v e h i c l e  s a f e t y  i tems.  The t a s k s  involved i n  emission c o n t r o l ,  

a t  t h i s  s t a g e  of development, a r e  l i k e l y  t o  rest p r i m a r i l y  upon 

t h e  eng ine  tune-up man, who, f o r  t h i s  r e a s o n ,  may become even 

more a  s p e c i a l i s t  than he i s  today.  Vehicle  s a f e t y  r e g u l a t i o n s ,  

and such t h i n g s  a s  t h e  s a f e t y  d e f e c t  r e c a l l  campaign, may 

i n c r e a s e  t h e  emphasis on t h e  mechanic 's  i n s p e c t i o n  c a p a b i l i t y ,  

b u t  it i s  u n l i k e l y  t h a t  t h e  v e h i c l e  s a f e t y  requi rements  w i l l  

s u b s t a n t i a l l y  change t h e  t a s k s  t h e  mechanic i s  performing today.  

4.1.7. TASKS THAT ARE: CLASSIFIED ACCORDING TO VEHICLE 

SAFETY STANDARDS. Another c l a s s i f i c a t i o n  of maintenance,  s e r -  

v i c e  and r e p a i r  t a s k s  r e l a t e s  t h e  mechanic 's  work t o  t h e  s a f e t y -  

r e l a t e d  systems and components of t h e  v e h i c l e .  A r e p o r t  com- 

p i l e d  by t h e  U.S. Department of T r a n s p o r t a t i o n  [ 1 4 ]  c l a s s i f i e s  

automobile d e f e c t s  and malfunct ions  accord ing  t o  t h e  proba- 

b i l i t y  of occurrence  and t h e  c r i t i c a l i t y  of t h e  malfunct ion  

should it occur .  On t h i s  b a s i s ,  t h e  s a f e t y - r e l a t e d  components 

and systems a r e  l i s t e d  according t o  t h e  " s a f e t y  p r i o r i t y  l e v e l . "  

This  system a l lows t h e  c l a s s i f i c a t i o n  of eve ry  t a s k  according 

t o  i t s  r e l a t i v e  importance i n  ma in ta in ing  t h e  v e h i c l e  i n  a  s a f e  

o p e r a t i n g  c o n d i t i o n .  

Table 7 l i s t s  t h e  v e h i c l e  systems and t h e  items i n  each 

system according t o  t h e  s a f e t y  p r i o r i t y  l e v e l .  While t h i s  does 

n o t  i n d i c a t e  t h e  frequency wi th  which t h e  r e l a t e d  maintenance,  



TABLE 7 .  SURVEY OF ITEMS INSPECTED I N  10 JURISDICTIONS 
HAVING MOTOR VEHICLE INSPECTION 

S a f e t y  P r i o r i t y  Level  A 

S t e e r i n g  : 
Linkage 
Wheel b e a r i n g s  
Drive b e l t  

S e r v i c e  b r a k e s :  
Master  c y l i n d e r  and 

r e s e r v o i r  
Wheel c y l i n d e r  
C a l i p e r  assembly ( d i s c  

b r a k e s  o n l y )  
T i r e s  
Road i l l u m i n a t i o n :  

Head l igh t  assembly 

S a f e t y  P r i o r i t y  Level  B 

S t e e r i n g  system: 
Hydrau l i c  b o o s t e r  
Grease s e a l s  

S e r v i c e  b rakes  : 
Shoes 
L ines  and f i t t i n g s  

Suspension:  
Attachment p o i n t s  
Linkage 
Shocks and s t a b i l i z e r  

l i n k s  
Power t r a i n  : 

Automatic t r a n s m i s s i o n  
Grease s e a l s  

Windshield assembly: 
Wiper-washer 

Road i l l u m i n a t i o n :  
Head l igh t s  

Communication: 
Turn s i g n a l s  
Brake l i g h t s  
i rake light s w i t c h  
Running l i g h t s  

Hood : 
Latch  

S a f e t v  P r i o r i t v  Leve l  C 

S t e e r i n g  sys tem:  
Wheel 
Hydrau l i c  pump 
S t e e r i n g  knuck le  
S p i n d l e  n u t  
Wheel s t u d s  

S e r v i c e  b r a k e s  : 
Peda l  
Linkage 
Drum 
Pads ( d i s c  b r a k e s )  

Pa rk ing  b rakes  : 
Lever 
Linage  
Shoes,  e tc .  ( d r i v e  

s h a f t  t y p e )  
Wheel 
Suspension:  

S p r i n g s  
Power t r a i n :  

Engine 
Wheel b e a r i n g s  
S tuds  

Fue l  subsystem: 
A c c e l e r a t o r  

Exhaust  subsys tem 
Cooling subsystem: 

Fan b e l t  
Bumpers 
E l e c t r i c a l  subsys tem:  

B a t t e r y  
I g n i t i o n  

Windshield assembly:  
G las s  
Windows, s i d e  

Road i l l u m i n a t i o n :  
H e a d l i g h t  s w i t c h  
Dimmer s w i t c h  

Main s t r u c t u r e :  
Body 
Doors 
Frame and p a n e l  

Fenders  



TABLE 7 .  SURVEY OF ITEMS INSPECTED I N  10 JURISDICTIONS 
HAVING MOTOR VEHICLE INSPECTION (Continued)  

S a f e t y  P r i o r i t y  Level  D 

S t e e r i n g  system: 
F l e x i b l e  c o u p l i n g  
Gearbox 

S e r v i c e  b r a k e s  : 
Disc  

T i r e s  : 
Spare  wheel and t i r e  

Power t r a i n :  
C lu tch  
U n i v e r s a l s  
D i f f e r e n t i a l  
Case 

Fue l  subsystem: 
C a r b u r e t o r  
Fue l  f i l t e r  
Pump 
Tank 
Fue l  p i p e  
Cap 
Lines  and f i t t i n g s  

Exhaus t  subsystem: 
Muf f l e r  
T a i l  p i p e  

Cool ing  subsystem: 
R a d i a t o r  
Water pump 
Hoses 

E l e c t r i c a l  subsystem: 
S t a r t e r  
Fuses ,  wires , e t c .  

Windshield assembly:  
D e f r o s t e r  

Windows, r e a r  
M i r r o r s ,  s i d e  

Road i l l u m i n a t i o n :  
Backup l i g h t s  
A u x i l i a r y  l i g h t s  

S e a t s  and h e a d r e s t s  
S e a t  b e l t s  and h a r n e s s e s  
I n s t r u m e n t a t i o n :  

High-beam i n d i c a t o r  
Turn s i g n a l  i n d i c a t o r s  

Hea te r  

S a f e t y  P r i o r i t y  Leve l  E 

S t e e r i n g  sys tem:  
Column 

Power t r a i n :  
Gearbox 
P r o p e l l e r  s h a f t s  

Fue l  sybsys tem:  
I n t a k e  mani fo ld  

Exhaust  subsys  tem: 
Exhaus t  mani fo ld  
Emission c o n t r o l ,  

P o s i t i v e  c rankcase  
Headpipe 

Cool ing  subsystem: 
R a d i a t o r  cap 
Thermosta t  

E l e c t r i c a l  subsys tem:  
A l t e r n a t o r / g e n e r a t o r  
I g n i t i o n  s w i t c h  

Communication: 
Horn 
R e f l e x  r e f  l e c t o r s  
Hazard f l a s h e r s  

Main s t r u c t u r e  : 
Frame 
Body b o l t s  

Doors : 
Hinges 
Crash l o c k s  
Handles 

Hood : 
Frame and p a n e l  
Hinges 
R e l e a s e  

Body : 
Trunk 

I n s t r u m e n t a t i o n :  
Speedometer 
B a t t e r y - c h a r g i n g  

i n d i c a t o r  
Fue l  gauge 
Water t e m p e r a t u r e  

gauge 
Window-opening mechanism 
A i r  c o n d i t i o n e r  



r e p a i r  and s e r v i c e  t a s k s  o c c u r ,  it does  i n d i c a t e  t h e  impor tance  

t o  s a f e t y  o f  t h e s e  t a s k s  and t h e  emphasis  t h a t  t h e  a s s o c i a t e d  

sys tem s h o u l d  r e c e i v e  i n  t h e  t r a i n i n g  program. 

A s t u d y  conducted  by t h e  Highway S a f e t y  Research  I n s t i t u t e ,  

i n  which v a r i o u s  v e h i c l e  s a f e t y  i n s p e c t i o n  programs were i n v e s -  

t i g a t e d ,  g i v e s  some i n d i c a t i o n  of t h e  f requency  w i t h  which 

s a f e t y - r e l a t e d  maintenance t a s k s  occu r .  McCutcheon and Sherman 

[45]  found t h a t ,  i n  g e n e r a l ,  t h e  most f r e q u e n t l y  r e p o r t e d  motor 

v e h i c l e  s a f e t y - r e l a t e d  d e f e c t s  a r e  a s s o c i a t e d  w i t h  t h e  more com- 

p l e x  s a f e t y - r e l a t e d  systems and components on t h e  v e h i c l e .  

F i g u r e  1 shows t h e  r e l a t i v e  f requency  o f  o c c u r r e n c e  of  t h e  s a f e t y -  

r e l a t e d  d e f e c t s .  While t h i s  does  n o t  show which t a s k s  t h e  mech- 

a n i c  i s  c a l l e d  upon most o f t e n  t o  do ,  it does  show how h i s  time 

i s  d i s t r i b u t e d  i n  c o r r e c t i n g  t h e  s a f e t y - r e l a t e d  d e f e c t s .  

4.1.8.  TASKS NOT OTHERWISE LISTED. There  a r e  a  number o f  

t a s k s  which,  f o r  one r ea son  o r  a n o t h e r ,  a r e  somewhat o u t s i d e  t h e  

mainstream of  t h e  a c t i v i t y  of t h e  g e n e r a l  mechanic.  While a l l  

of t h e s e  a r e  common t o  t h e  s e r v i c e ,  ma in t enance rand  r e p a i r  of  

au tomob i l e s ,  t h e y  a r e  i n c r e a s i n g l y  moving away from t h e  g e n e r a l  

shop and i n t o  t h e  s p e c i a l t y  house.  Among t h e s e  a r e  t a s k s  such  

a s  p a i n t i n g ,  body and s h e e t  m e t a l  r e p a i r ,  f rame s t r a i g h t e n i n g ,  

u p h o l s t e r i n g ,  s e a t  c o v e r s ,  c o n v e r t i b l e  t o p s ,  r a d i o ,  t a p e  p l a y e r  

and i n s t r u m e n t  r e p a i r ,  and g l a z i n g .  

Another  a r e a  i n  which t h e r e  i s  i n c r e a s i n g  s p e c i a l i z a t i o n  i s  

t h e  f i e l d  of component o v e r h a u l  and r e b u i l d i n g .  Chief  among 

t h e s e  s p e c i a l t y  houses  a r e  e n g i n e  r e b u i l d e r s ,  t r a n s m i s s i o n  

r e b u i l d e r s ,  and shops  t h a t  renew i t e m s  such  a s  s t a r t e r s ,  gene r -  

a t o r s ,  c a r b u r e t o r s ,  f u e l  pumps, w a t e r  pumps, e tc .  O the r  p l a c e s  

s p e c i a l i z e  i n  a c t i v i t i e s  such  a s  c r a n k s h a f t  and camsha f t  g r i n d -  

i n g ,  c y l i n d e r  r e b o r i n g ,  v a l v e  g r i n d i n g ,  e t c .  

4 . 2 .  REPAIR, MAINTENANCE AND SERVICE ESTABLISHMENTS 

T h i s  s t u d y  assumes t h a t  a l l  c a t e g o r i e s  of  au tomot ive  r e p a i r  
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maintenance and s e r v i c e  e s t a b l i s h m e n t s  employ men who a r e  

c l a s s i f i e d  a s  au tomot ive  mechanics.  I t  f u r t h e r  assumes t h a t  

a l l  such e s t a b l i s h m e n t s  can themselves  be  c l a s s i f i e d  a s  fo l lows :  

(1) d e a l e r s h i p  g a r a g e s ;  ( 2 )  independent  g a r a g e s ;  ( 3 )  g a s o l i n e  

s e r v i c e  s t a t i o n s ;  ( 4 )  f l e e t  o p e r a t o r s ;  ( 5 )  s p e c i a l t y  shops ;  

( 6 )  h igh  volume shops ;  ( 7 )  d i a g n o s t i c  c e n t e r s ;  and ( 8 )  s p a r e  

t i m e  o p e r a t o r s .  

These d e s i g n a t i o n s  c a t e g o r i z e  t h e  v a r i o u s  e s t a b l i s h m e n t s  

i n  terms of  t h e  k ind  of b u s i n e s s  i n  which t h e y  a r e  engaged,  

r a t h e r  t han  i n  terms of t h e  t a s k s  performed by t h e  mechanic.  

These b u s i n e s s e s  a r e  d e s c r i b e d  b r i e f l y  i n  t h e  f o l l o w i n g  pa ra -  

g raphs .  

D e a l e r s h i p  Garages a r e  r e p a i r  and s e r v i c e  f a c i l i t i e s  t h a t  

a r e  o p e r a t e d  i n  c o n j u n c t i o n  w i t h  an au tomobi le  s a l e s  f r a n c h i s e .  

While t h e  c o r p o r a t e  s t r u c t u r e  of  t h e  d e a l e r s h i p  may i n d i c a t e  

t h a t  t h e  s e r v i c e  depar tment  o r  ga rage  i s  a  s e p a r a t e  c o r p o r a t e  

e n t i t y ,  t h e  f a c i l i t y  i s  i n t e n d e d  t o  s e r v i c e  and/or  r e p a i r  

v e h i c l e s  of  a  p a r t i c u l a r  m a k e ; s p e c i f i c a l l y  t h e  v e h i c l e s  pur-  

chased from t h e  d e a l e r s h i p  w i t h  which t h e  g a r a g e  i s  a s s o c i a t e d .  

They o f f e r  t h e  f u l l  r ange  of  au tomot ive  s e r v i c e  and r e p a i r .  

Independent  Garages a r e  e s t a b l i s h m e n t s  t h a t  per form g e n e r a l  

maintenance and r e p a i r  work f o r  t h e  motor ing  p u b l i c  a t  l a r g e ;  

t h e y  a r e  n o t  r e p r e s e n t a t i v e s  of  an au tomobi le  manufac tu re r .  A 

d i s t i n c t i o n  must be  made between independen t  shops  t h a t  l i m i t  

t h e i r  work t o  a  s p e c i f i c  k i n d  of  r e p a i r  o r  s e r v i c e  and t h o s e  

t h a t  o f f e r  t h e  comple te  r ange  of normal s e r v i c e  and r e p a i r .  

Gasol ine  S e r v i c e  S t a t i o n s  a r e  b u s i n e s s e s  t h a t  s p e c i a l i z e  i n  

d i s p e n s i n g  g a s o l i n e ,  l u b r i c a t i n g  o i l ,  and minor r o u t i n e  main- 

t enance  s e r v i c e  t o  t h e  motor ing  p u b l i c  a t  l a r g e .  These u n i t s  

a r e ,  i n  g e n e r a l ,  f r a n c h i s e d  d e a l e r s  f o r  a  s p e c i f i c  b rand  o f  

g a s o l i n e  and motor o i l s .  A g r e a t  many o f  t h e s e  f a c i l i t i e s  o f f e r  

a  wide range  of  t h e  more complex main tenance  and r e p a i r  work. 

Consequent ly ,  t h e y  must be c o n s i d e r e d  one  of t h e  major  t y p e s  of  



au tomot ive  s e r v i c e  and r e p a i r  e s t a b l i s h m e n t s .  

F l e e t  O p e r a t o r s  a r e  companies ,  b u s i n e s s e s ,  o r  i n d u s t r i e s  

t h a t  o p e r a t e  and m a i n t a i n  t h e i r  own motor v e h i c l e s .  They i n c l u d e  

t r u c k i n g  companies,  t a x i  o p e r a t o r s ,  bus  companies ,  r e n t a l  c a r  

a g e n c i e s ,  s a l e s  a g e n c i e s ,  government c a r  p o o l s ,  and o t h e r s .  

While such  f l e e t s  r e q u i r e  t h e  f u l l  r a n g e  of  s e r v i c e  and r e p a i r  

work,  t h e y  do n o t  a b s o r b  a  major  p o r t i o n  of  t h e  a v a i l a b l e  a u t o -  

mot ive  mechanics .  

S p e c i a l t y  Shops a r e  e s t a b l i s h m e n t s  t h a t  l i m i t  t h e i r  b u s i -  

n i k o  one o r  more component p a r t s  of  t h e  a u t o m o b i l e ,  o r  t o  

one o r  more s p e c i f i c  main tenance  and/or  r e p a i r  s e r v i c e s .  Thus 

t h e y  do n o t  encompass t h e  f u l l  r ange  of mechanic  t a s k s .  These 

b u s i n e s s e s  may be p a r t  o f  a  c h a i n  o p e r a t i o n  such  a s  Midas M u f f l e r  

o r  AAMCO Transmis s ion ,  b u t  many of  them a r e  i n d e p e n d e n t l y  owned 

s m a l l  shops  t h a t  p r o v i d e  a s p e c i a l i z e d  s e r v i c e  t o  t h e  i n d u s t r y  

on a  l o c a l  b a s i s .  T h e i r  a c t i v i t i e s  i n c l u d e  t h i n g s  such  a s  

r a d i a t o r  r e p a i r ,  t i r e  r e t r e a d i n g ,  f r o n t  end a l i g n m e n t ,  s t a r t e r  

and g e n e r a t o r  work, u p h o l s t e r i n g ,  p a i n t i n g ,  body work,  e t c .  The 

l a r g e r  c o n c e r n s ,  such  a s  t h o s e  t h a t  s p e c i a l i z e  i n  r e b u i l d i n g  

e n g i n e s ,  s t a r t e r s ,  g e n e r a t o r s ,  f u e l  pumps, c a r b u r e t o r s ,  e t c . ,  

a r e  becorning an i n c r e a s i n g l y  i m p o r t a n t  i n f l u e n c e  i n  t h e  d i s t r i -  

b u t i o n  of t h e  r e p a i r  work a s  w e l l  a s  t h e  c h a r a c t e r  o f  t h e  work 

performed by t h e  g e n e r a l  mechanic .  

High Volume Shops o p e r a t e  a s  a  s e r v i c e  o u t l e t  f o r  mass mer- 

c h a n d i s i n g  o r g a n i z a t i o n s  such  a s  Sears-Roebuck,  Montgomery Ward, 

K-Mart, K o r v e t t e ,  Goodyear,  Western Auto ,  and o t h e r  c o n c e r n s  

t h a t  r e t a i l  l a r g e  q u a n t i t i e s  of a u t o  p a r t s  and s e r v i c e s  t o  t h e  

p u b l i c  a t  r educed  p r i c e s ,  While t h e s e  shops  c o v e r  t h e  comple t e  

spec t rum of  r e p a i r  work,  t h e y  t e n d  t o  c o n c e n t r a t e  on t h e  s i m p l e ,  

s t r a i g h t f o r w a r d  jobs  t h a t  p roduce  h i g h  income p e r  shop  h o u r .  

Thus t h e y  t e n d  t o  skim o f f  t h e  e a s i l y  done j o b s ,  l e a v i n g  t h e  

more d i f f i c u l t ,  more c o s t l y ,  and less p r o f i t a b l e  work f o r  t h e  



r e g u l a r  g a r a g e s .  

~ i a g n o s t i c  C e n t e r s  do n o t  a s  y e t  c o n s t i t u t e  an  i m p o r t a n t  

segment o f  t h e  au tomot ive  s e r v i c e  and r e p a i r  p i c t u r e .  They a r e ,  

however, i n d i c a t i v e  of t h e  d i r e c t i o n  i n  which a n a l y s i s  and 

rep lacement  t e c h n i q u e s  a r e  l i k e l y  t o  deve lop .  While t h e y  do n o t  

accoun t  f o r  a l l  k i n d s  of  s e r v i c e ,  main tenance ,  and r e p a i r ,  t h e  

d i a g n o s t i c  c e n t e r s  w i l l  e x e r t  s t r o n g e r  p r e s s u r e s  on shop  p rac -  

t ices  a s  t h e y  become more p r e v a l e n t ,  consequen t ly  i n f l u e n c i n g  

t r a i n i n g  emphasis  a s  w e l l  a s  r e p a i r  methodology. 

Spa re  T i m e  O p e r a t o r s  a r e  of two k i n d s :  t h o s e  who a r e  

engaged i n  au tomot ive  r e p a i r  f o r  p r o f i t  d u r i n g  o f f - d u t y  hou r s  

away from t h e i r  r e g u l a r  job  and t h o s e  who do r e p a i r ,  mainten-  

ance  o r  s e r v i c e  work on t h e i r  p e r s o n a l  c a r s  d u r i n g  s p a r e  t i m e .  

Although t h i s  a c t i v i t y  i s  commonplace, a c c o r d i n g  t o  Lesh [ 4 ] ,  

it i s  d i f f i c u l t  t o  o b t a i n  an a c c u r a t e  e s t i m a t e  of  i t s  e x t e n t .  

George Fry and A s s o c i a t e s  found [ 4 6 ]  t h a t  on a cumula t i ve  b a s i s  

40  p e r c e n t  of a l l  m o t o r i s t s  have a t  some t i m e  r e p l a c e d  o r  

r e p a i r e d  p a r t s  on t h e i r  au tomob i l e s .  T h e i r  d a t a  i n d i c a t e  t h a t  

w h i l e  d o - i t - y o u r s e l f  mechanics per form a b o u t  30 p e r c e n t  o f  a l l  

s imp le  main tenance ,  t h e  p r o p o r t i o n  d rops  o f f  r a p i d l y  a s  t h e  

t a s k s  become more compl i ca t ed .  For  example,  f i v e  p e r c e n t  o r  

less of  p i s t o n  r i n g  o r  e n g i n e  b e a r i n g  r ep l acemen t s  a r e  e x e c u t e d  

by t h e s e  mechanics.  L ikewise ,  t h o s e  who a r e  s p a r e  time mech- 

a n i c s  f o r  p r o f i t  u n d e r t a k e  t h e  f u l l  r ange  o f  mechanic  t a s k s ,  

b u t ,  a cco rd ing  t o  Fry [ 4 6 ] ,  t h e y  accoun t  f o r  less t h a n  two 

p e r c e n t  of each  o f  t h e  numerous au tomot ive  r e p a i r ,  ma in t enance ,  

o r  s e r v i c e  t a s k s  performed by t h e  i n d u s t r y .  

I n  terms of t a s k s  per formed,  it i s  a p p a r e n t  t h a t  n o t  a l l  

of t h e  e s t a b l i s h m e n t s  l i s t e d  above r e q u i r e  t h e  s e r v i c e s  of mech- 

a n i c s  who a r e  f u l l y  q u a l i f i e d  i n  e v e r y  a s p e c t  of au tomot ive  

maintenance,  s e r v i c e  and r e p a i r .  S i n c e  a  p r imary  o b j e c t i v e  of  

t h i s  s t u d y  i s  t o  e v a l u a t e  how t h e  r e q u i r e m e n t s  o f  t h e  i n d u s t r y  



a s  a whole f i t  t h e  product  of t h e  t r a i n i n g  program a s  a whole, 

t h o s e  e s t a b l i s h m e n t s  whose personnel  do n o t  r e q u i r e  f u l l - r a n g e  

mechanic t r a i n i n g  should  be i d e n t i f i e d  s o  t h a t  they  may be e l i -  

minated  from f u r t h e r  c o n s i d e r a t i o n ,  The t a s k s  l i s t e d  by N a t i o n a l  

Ana lys t s  [ 4 4 ]  w i l l  be used a s  t h e  c r i t e r i a  of e l i g i b i l i t y ;  t h e y  

a r e  r e s t a t e d  i n  Table 8 .  

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

S t a r t e r  and g e n e r a t o r  

Exhaust system 

L u b r i c a t i o n  and TBA 

S t e e r i n g  gea r s  

Engine tune-up 

Power brake  c y l i n d e r s  

Wheel c y l i n d e r  

F ron t  end 

Drive t r a i n  

Clutch  

Conventional  t r a n s m i s s i o n  

Automatic t r a n s m i s s i o n  

Valves 

Cyl inder  r e b o r i n g  

Rebuild eng ines  

Cooling system 

Cores 

Water pumps 

Table 9 l i s t s  employer groups t h a t  a r e  i d e n t i f i e d  by t h e  

Bureau of t h e  Census and t h e  Bureau of t h e  Census and tl ie Bureau 

of Labor S t a t i s t i c s  a s  employers of automotive mechanics.  The 

t a b l e  shows t h e  number of  each k ind  of employer,  t h e  t o t a l  num- 

b e r  of  workers employed by e a c h ,  and t h e  number of automot ive  

mechanics working f o r  each [47-501. Th i s  t a b l e  w i l l  a s s i s t  i n  

de te rmin ing  which of t h e  employer groups w i l l  be s i n g l e d  o u t  

f o r  f u r t h e r  s tudy .  

The t o t a l  number of  d e a l e r s h i p s  h a s  been s t e a d i l y  d e c l i n i n g  

from a peak of 49,173 i n  1949 t o  27,149 a s  of October  1969 [ 5 1 ] .  

There i s  no i n d i c a t i o n ,  however, t h a t  t h e  d e a l e r s h i p  g a r a g e s  

employ fewer mechanics. Leonard [21]  shows t h a t  t h e  d e a l e r s h i p  

p o r t i o n  of t h e  automotive s e r v i c e  and r e p a i r  market  h a s  d e c r e a s e d  





from 40 p e r c e n t  i n  1955 t o  32 p e r c e n t  i n  1967 (Table  10). How- 

e v e r ,  c a r  d e a l e r s  went from 4.8 b i l l i o n  i n  1958 t o  7.2 b i l l i o n  

TABLE 1 0 .  DISTRIBUTION OF SERVICE WORK BY 
TYPE OF OUTLET: 1955,  1960, 1961,  
1963 and 1967 ( i n  p e r c e n t s )  [21]  

O u t l e t  Type 1955 1960 1961 1963 1966 1967 ------ 
New Car and Truck Dea le r s  4 1  38 3 2 3  4 33 3 2 

Auto Repa i r  Shops 17 20 21  20 19 19 

Gaso l ine  S t a t i o n s  16 17 16 13  15  16 

T i r e ,  Ba t te ry ,  and Acces- 
s o r y  D e a l e r s  15  1 4  1 4  12 15 15 

A l l  O t h e r s  11 11 17 2 1  18  18 

A l l  O u t l e t s  100 100 1 0 0  100 100 100 

i n  1967,  and employment i n  t h e  d e a l e r s h i p s  r o s e  from 594,000 i n  

1958 t o  708,600 i n  1967,  o r  an i n c r e a s e  i n  t h e  a v e r a g e  number 

of employees pe r  d e a l e r  from 16 t o  23 [ 1 9 ] .  

The independent  g a r a g e s ,  on t h e  o t h e r  hand,  have been 

i n c r e a s i n g  i n  number; Leonard shows t h a t  t h e i r  a v e r a g e  annua l  

growth r a t e  i s  s i x  p e r c e n t .  Tab le  1 0  i n d i c a t e s  t h a t  t h e  i n d e -  

pendent  g a r a g e s  have i n c r e a s e d  t h e i r  s h a r e  of  t h e  s e r v i c e  marke t  

from 17 pe rcenc  i n  i 9 5 5  t o  19 p e r c e n t  i n  1967. While g a s o l i n e  

s e r v i c e  s t a t i o n s  a r e  a l s o  s t e a d i l y  i n c r e a s i n g  i n  number a t  t h e  

r a t e  of abou t  s i x  p z r c e n t  p e r  y e a r ,  Tab le  10 does  n o t  i n d i c a t e  

t h a t  t h e y  ;re I n c r e a s i n g  t h e i r  p r o p o r t i o n a t e  s h a r e  of  t h e  marke t .  

I n  bo th  c a s e s ,  however, t h e  annua l  growth r a t e  i s  i n t e r p r e t e d  

t o  i n d l c a t e  a growing volume of  r e p a i r  work,  and hence  a  grow- 

i n g  need f o r  mechanics .  

N a t i o n a l  A n a l y s t ,  I n c .  1441 found t h a t  r e p a i r s  performed 

i n  t h e  s e r v i c e  s t a t i o n s  a r e  complex enough t h a t  a t  l e a s t  one 

f u l l y  competent  mechanic i s  needed a t  e a c h  s t a t i o n  engaged i n  

t h i s  work. Tab le  11 shows t h e  r a n g e  o f  r e p a i r  work t h a t  t h e  

s e r v i c e  s t a t i o n s  pe r fo rm,  and z l s o  shows t h a t  t h e y  a r e  perform- 



TABLE 11. COMPARISON OF THE NUMBER OF REPAIR ESTAB- 
LISHMENTS I N  EACH OF THE THREE CATEGORIES 
PROVIDING GIVEN REPAIR SERVICES [44] 

Independent  
Repa i r  

Shop 

63,346 

70,432 

S e r v i c e  
S t a t i o n  

Car 
Dea le r  

37,784 

Repa i r  S e r v i c e  

S t a r t e r  and Genera to r  

Exhaust  Sys tem* 

L u b r i c a t i o n  and TBA 

S t e e r i n g  Gears* 

Engine Tune-Up 

Power Brake Cy l inde r s*  

Wheel C y l i n d e r s  * 
F r o n t  End* 

Dr ive  T r a i n  

C lu tch  

Convent iona l  Transmiss ion  

Automatic  Transmiss ion  

Valves 

C y l i n d e r  Reboring 

Rebui ld  Engines  

Cool ing  System 

Cores 

Water Pumps 

* 
S a f e t y  r e l a t e d  items ( a s t e r i s k s  added by HSRI) 

i n g  more of  c e r t a i n  s a f e t y - r e l a t e d  s e r v i c e  and r e p a i r s  t h a n  a r e  

e i t h e r  t h e  independent  g a r a g e s  o r  t h e  d e a l e r s h i p s .  R e p a i r s  t h a t  

i n v o l v e  s a f e t y - r e l a t e d  items ( a c c o r d i n g  t o  Highway S a f e t y  

Research I n s t i t u t e )  a r e  i n d i c a t e d  on t h e  t a b l e  by a s t e r i s k s ;  

t h e s e  i t e m s  i n c l u d e  t h e  e x h a u s t  sys t em,  s t e e r i n g  g e a r ,  power 

b rake  c y l i n d e r s ,  wheel c y l i n d e r s  and f r o n t  e n d ,  



TABLE 1 2 .  COMPARISON OF NUMBER OF EACH TYPE 
OF AUTO REPAIR SHOP HAVING GIVEN 
TYPES OF SERVICE EQUIPMENT [44] 

b 

A u t o  I n d e p e n d e n t  
S e r v i c e  Repair 

A d d i t i o n a l  e v i d e n c e  o f  t a s k  s i m i l a r i t y  i s  f o u n d  i n  t h e  com- 

p a r i s o n  o f  t h e  a u t o m o b i l e  s e r v i c i n g  e q u i p m e n t  u s e d  i n  t h e  ser- 

v ice  s t a t i o n ,  t h e  d e a l e r s h i p ,  and  t h e  i n d e p e n d e n t  g a r a g e .  T a b l e  

1 2  l i s t s  1 7  k i n d s  o f  a u t o m o t i v e  service e q u i p m e n t  a n d  shows how 

Equipment  S t a t i o n  D e a l e r  shop 

A i r  Compresso r  1 8 7 , 7 3 5  38 ,169  9 5 , 1 6 9  

F l o o r  J a c k  1 6 9 , 1 6 8  3 8 , 1 6 9  9 5 , 2 4 4  

B a t t e r y  C h a r g e r  1 7 7 , 4 2 0  3 7 , 7 8 4  8 4 , 8 0 5  

S p a r k  P l u g  T e s t e r  1 2 7 , 9 0 7  3 7 , 0 1 3  5 2 , 3 5 2  

I m p a c t  Wrench 8 8 , 7 1 0  34 ,700 7 0 , 7 9 6  

P o r t a b l e  L i f t s  94 ,899  3 1 , 2 5 0  48 ,826  

Wheel B a l a n c e r s  9 4 , 8 9 9  34 ,700  3 6 , 1 2 1  

Four -whee l  P o s t  L i f t  9 6 , 9 6 2  3 0 , 0 7 3  25 ,122  

G e n e r a t o r  T e s t e r  55 ,702  3 6 , 6 2 7  5 4 , 5 0 3  

E n g i n e  A n a l y z e r  o f  Meter 
o r  Scope  Type 41 ,260  3 6 , 6 2 7  4 2 , 5 7 1  

Wheel A l i g n m e n t  T o o l s  1 8 , 5 6 7  1 8 , 8 9 2  3 0 , 3 6 4  

Wrecker s  1 8 , 5 6 7  1 8 , 8 9 2  3 0 , 3 6 4  

P i n  F i t t i n g  Equ ipment  1 0 , 3 1 5  2 6 , 6 0 3  2 6 , 2 3 3  

Brake  Shoe  G r i n d e r  1 4 , 4 4 1  1 8 , 8 9 2  1 9 , 4 1 2  

Drum B r a k e  L a t h e  8 , 2 5 2  1 7 , 7 3 5  1 5 , 8 9 2  

Frame A l i g n m e n t  Rack 1 6 , 5 0 4  1 4 , 6 5 1  1 0 , 2 5 9  

C y l i n d e r  R e b o r i n g  
Machine  6 , 1 8 9  1 1 , 5 6 6  1 4 , 3 3 9  



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 and that these establishments are actively 

seeking well-trained mechanics [22]. The data also support 

Turner's feeling that the increase in jobber outlets reflects 

a decrease of engine, transmission, and component overhaul in 

the garages [ill . In other words, 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 [lo], 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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i t  p o s s i b l e  f o r  e s t a b l i s h m e n t s  w i t h  i n s p e c t i o n  c a p a b i l i t y ,  such 

a s  g a s o l i n e  s e r v i c e  s t a t i o n s ,  d e a l e r s h i p  g a r a g e s ,  and indepen- 

d e n t  r e p a i r  shops ,  t o  a l l o c a t e  bo th  space  and p e r s o n n e l  t o  t h e  

i n s p e c t i o n  p r o c e s s .  

Booz, A l l e n ,  and Hamilton [17] found t h a t  v e h i c l e  i n spec -  

t i o n  i s  n o t  a  c r i t i c a l  problem i n  t h e  t r a i n i n g  of au tomot ive  

mechanics.  ThusI t h e r e  seems t o  be l i t t l e  need t o  c o n s i d e r  t h e  

i n s p e c t i o n  f u n c t i o n  a s  a  d i s c r e t e  mechanic t a s k .  While t h e  

work l o a d  g e n e r a t e d  by na t ionwide  PMVI may r e q u i r e  an a d d i t i o n a l  

11 ,375  mechanics [ 1 5 ] ,  t h i s  f a c t  does  n o t  imply e x t e n s i v e  changes 

i n  t h e  mechanic t r a i n i n g  p r o c e s s .  Consequent ly ,  t h e  i n s p e c t i o n  

f u n c t i o n  w i l l  be  e l i m i n a t e d  from f u r t h e r  c o n s i d e r a t i o n  i n  t h i s  

s t u d y .  

4.3. J O B  MARKET 

The rev iew of  t h e  l i t e r a t u r e  r e v e a l s  a  consensus  of  a u t h o r i -  

t a t i v e  op in ion  t h a t  a  s h o r t a g e  of  s k i l l e d  mechanics  e x i s t s  t o d a y  

i n  t h e  au tomot ive  s e r v i c e  and r e p a i r  i n d u s t r y .  A f r e q u e n t l y  

c i t e d  r ea son  f o r  t h i s  i s  t h e  g e n e r a l l y  u n f a v o r a b l e  a t t i t u d e  of 

young men toward t h e  a u t o  mechanics '  t r a d e .  An examina t ion  of  

t h e  a u t o  mechanic job market  i n d i c a t e s  t h a t  t h e r e  i s  some ju s -  

t i f i c a t i o n  f o r  such  b e h a v i o r  on t h e  b a s i s  of  working c o n d i t i o n s ,  

wages and s t a t u s .  

4 .3 .1 .  WORKING CONDITIONS. H i s t o r i c a l l y  g a r a g e s  have pro-  

j e c t e d  a  poor image a s  a  p l a c e  i n  which t o  work. While t h i s  

image i s  n o t  u n i v e r s a l l y  d e s e r v e d ,  i t  i s  n e v e r t h e l e s s  u n i v e r -  

s a l l y  accep ted .  Lesh s a y s  t h a t :  

... d e s p i t e  a t t e m p t s  t o  g l amor i ze  and up-grade t h e  f i e l d ,  
t h e  mechan ic ' s  job remains  u n a t t r a c t i v e  .... d i n g y r  back- 
a l l e y  s h o p s ,  w i t h  working c o n d i t i o n s  t o  match ,  a r e  s t i l l  
p l e n t i f u l  [ 4 ]  . 
The Automobile Club of  M i s s o u r i  acknowledges t h a t  a  h i g h  

pe rcen tage  of  au tomot ive  r e p a i r s  a r e  u n s a t i s f a c t o r y ,  and t h a t  



t h i s  i s  a t t r i b u t a b l e ,  i n  p a r t ,  t o  poor working c o n d i t i o n s  i n  

t h e  garages  [ 5 2 1 .  I t  f u r t h e r  s t a t e s  t h a t ,  whi le  it i s  p o s s i b l e  

t o  keep a  garage n e a t ,  c lean  and a t t r a c t i v e ,  a  g r e a t  many of 

them a r e  d a r k ,  d i r t y ,  and u n t i d y ,  t h u s  making it d i f f i c u l t  t o  

a t t r a c t  o r  hold  good men. I n  a d d i t i o n ,  t h e  r e p o r t  i n d i c a t e s  

t h a t  t h e  h igh  inc idence  of worn o u t ,  inadequa te ,  and o b s o l e t e  

equipment a l s o  d iscourages  many from e n t e r i n g  t h e  t r a d e  o r  

remaining i n  it. 
An i n t e r v i e w  wi th  t h e  s e r v i c e  manager of a  d e a l e r s h i p  

garage i n  Ann Arbor [53]  r evea led  t h a t  t h e  o l d  image does n o t  

apply t o  t h e  newer, l a r g e r  garages .  Th i s  p a r t i c u l a r  ga rage ,  

which i s  t y p i c a l  of t h e  es tab l i shments  b u i l t  w i t h i n  t h e  l a s t  

few y e a r s ,  i s  w e l l  l i g h t e d ,  w e l l  v e n t i l a t e d ,  comfortably hea ted  

o r  cooled ,  c l e a n ,  spac ious ,  e x p e r t l y  l a i d  o u t ,  and it prov ides  

e x c e l l e n t  res t room and lounge f a c i l i t i e s  f o r  t h e  employees a s  

w e l l  a s  t h e  customers.  

I n  o r d e r  t o  e v a l u a t e  t h e  e x t e n t  t o  which t h e  job market 

i s  a f f e c t e d  by working c o n d i t i o n s ,  t h e  i n d u s t r y  i s  analyzed 

h e r e  i n  terms of t h e  d i s t r i b u t i o n  of s a l e s  and employees. This  

s tudy  assumes t h a t  working c o n d i t i o n s  a r e  a  consequence of t h e  

s i z e  and age of t h e  shop; t h a t  s i z e  and age a r e  a  f u n c t i o n  of 

t h e  l e g a l  form of ownership; and t h a t  o l d  o r  s m a l l  ga rages  a r e  

more prone t o  poor working c o n d i t i o n s  than  new o r  l a r g e  garages .  

Table 1 3  g i v e s  t h e  d i s t r i b u t i o n  of e s t a b l i s h m e n t s ,  s a l e s ,  

and employees among t h e  v a r i o u s  forms of e s t a b l i s h m e n t  ownership. 

While t h i s  does n o t  show t h e  q u a l i t y  of working c o n d i t i o n s ,  it 

demonstrates  t h a t  c o r p o r a t i o n s  c h a r a c t e r i s t i c a l l y  employ a  

l a r g e r  s t a f f  and produce g r e a t e r  income per  e s t a b l i s h m e n t .  I t  

i s  i n f e r r e d  from t h i s  t h a t  c o r p o r a t i o n s  o p e r a t e  t h e  m a j o r i t y  of 

t h e  new and l a r g e r  p l a n t s  where good working c o n d i t i o n s  a r e  

most l i k e l y  t o  e x i s t .  



TABLE 13. DISTRIBUTION OF ESTABLISHMENTS, SALES 
AND EMPLOYEES ACCORDING TO LEGAL FORM 
OF OWNERSHIP [47] 

No, o f  S a l e s  P e r  Employees 
Form o f  E s t a b l i s h -  Employees E s t a b l i s h -  P e r  Es t ab -  

ownersh ip  ments S a l e s  ( T o t a l )  ment l i s h m e n t  

DEALERSHIPS 

I n d i v i d u a l  
P r o p r i e t o r  9 ,997 4,302 88,221 . 0.43  

p a r t n e r s h i p *  4 , 4 1 4  2,850 56,888 0.65 

Corpora t ion  18,968 30,222 484,896 1 .59  

T o t a l  33,379 37,374 630,005 1.11 

REPAIR SHOPS 

I n d i v i d u a l  
P r o p r i e t o r  93,120 2,099.8 197 ,431  0 .23  2 . 1 2  

Corpora t ion  7,699 908.6 57,119 1 .18  7.41 

T o t a l  

*Coopera t ives  and o t h e r  l e g a l  forms c o n s t i t u t e  0 .1% of  
t h e  t o t a l  and a r e  i n c l u d e d  w i t h  p a r t n e r s h i p s .  

**Coopera t ives  and o t h e r  l e g a l  forms c o n s t i t u t e  0 .22% of  
t h e  t o t a l  and have been d i s r e g a r d e d .  

Table  1 4  shows t o  what  e x t e n t  e a c h  form o f  ownersh ip  

i n f l u e n c e s  t h e  job  marke t .  E s t a b l i s h m e n t s ,  s a l e s  and employees 

a r e  g iven  i n  p e r c e n t  o f  t h e  r e s p e c t i v e  t o t a l s  s o  t h a t  t h e  d i f -  

f e r e n c e s  w i l l  b e  more r e a d i l y  a p p a r e n t .  The t a b l e  i n d i c a t e s  

t h a t  c o r p o r a t i o n s  dominate  t h e  d e a l e r s h i p  job m a r k e t ,  w h i l e  

i n d i v i d u a l  p r o p r i e t o r s  dominate  t h e  r e p a i r  shop  marke t .  Although 

t h i s  may s imply  r e f l e c t  t h e  s u p e r i o r i t y  o f  t h e  c o r p o r a t i o n  i n  t h e  



TABLE 1 4 .  LEGAL FORM OF OWNERSHIP AND 
PERCENT OF ESTABLISHMENTS, 
SALES AND EMPLOYEES [47] 

Dea le r s  Repai r  Shops 
Form of E s t a b l i s h -  Employ- E s t a b l i s h -  Employ- 

Ownership ments S a l e s  ment ments S a l e s  ment 

I n d i v i d u a l  
P r o p r i e t o r  29.9 11.5 14.0 81.3 

P a r t n e r s h i p  13.2 7.6 9.0 11 .8  

Corpora t ion  56.8 80.8 76.9 6.7 

b u s i n e s s  of f i n a n c i n g  an i n v e n t o r y  of au tomobi les ,  it n o n e t h e l e s s  

demonst ra tes  t h a t  d e a l e r s h i p  ga rages  g e n e r a l l y  p r e s e n t  a  b e t t e r  

working p l a c e  image than do t h e  independent  shops .  

Table 1 4  a l s o  i n d i c a t e s  t h a t  a v e r y  h igh  p r o p o r t i o n  of a l l  

ga rages  a r e  o p e r a t e d  by s m a l l  e n t r e p r e n e u r s .  T h i s  i s  i l l u s t r a t e d  

i n  g r e a t e r  d e t a i l  i n  Table 15 ,  i n  which e s t a b l i s h m e n t s  a r e  c l a s s i -  

f i e d  accord ing  t o  number of employees. The d i s t r i b u t i o n  of 

e s t a b l i s h m e n t s ,  s a l e s  and pe r sonne l  i n  t h i s  c a s e  demons t ra tes  

t h a t  t h e  m a j o r i t y  of shops a r e  t h e  s m a l l  ones i n  which,  it i s  

assumed, t h e  working c o n d i t i o n s  a r e  most l i k e l y  t o  be  poor o r  

marginal .  

According t o  Table 1 5 ,  d e a l e r s h i p s  t h a t  employ seven peop le  

o r  l e s s  account  f o r  36.8 p e r c e n t  of  t h o s e  s h o p s ,  w h i l e  compar- 

a b l e  independents  account  f o r  95.9 p e r c e n t .  Shops o f  t h i s  s i z e  

t o t a l  111,081,  o r  82.5 p e r c e n t  o f  t h e  133,903 e s t a b l i s h m e n t s  

i n c l u d e d  i n  Table 15 .  I n  o t h e r  words, t h e s e  shops  employ 

256,656 peop le ,  o r  38 p e r c e n t  of  t h e  671,736 t o t a l .  Nationwide,  

t h e  s m a l l  shop permeates t h e  i n d u s t r y ;  82.5 p e r c e n t  o f  a l l  

ga rages  and 38 p e r c e n t  of a l l  au tomobi le  s e r v i c e  and r e p a i r  

workers  have h i s t o r i c a l l y  p r o j e c t e d  an image of  poor working 

c o n d i t i o n s  . 



TABLE 1 5 ,  DISTRIBUTION OF ESTABLISHMENTS, SALES 
AND EMPLOYEES ACCORDING TO EMPLOYMENT 
SIZE OF ESTABLISHMENT [ 4 7 ]  

S i z e  of No. of S a l e s  P e r c e n t  of P e r c e n t  P e r c e n t  
E s t a b l i s h -  E s t a b l i s h -  i n  T o t a l  E s t a b l i s h -  of of 
ment m e n t s  Millions E m p l o y e e s  ments  S a l e s  E m p l o y e e s  

DEALERSHIPS 

0 *  - 3  4 , 9 9 2  6 8 4  9 , 6 6 6  1 6 . 8  2 . 8  2 . 4  

4  - 7  5 , 9 3 3  1 , 9 3 7  3 2 , 4 4 7  2 0 . 0  8 . 1  8 . 0  

8  - 1 4  7 , 8 8 6  4 , 6 6 7  8 4 , 3 0 4  2 6 . 6  1 9 . 6  2 0 . 9  

1 5  - 49 1 0 , 8 1 2  1 6 , 4 4 0  2 7 5 , 7 5 1  3 6 . 4  6 9 . 2  6 8 . 5  

50**  - u p  2 , 3 0 3  -- -- -- -- -- 

T o t a l  2 9 , 6 2 3  2 3 , 7 2 8  4 0 2 , 1 6 8  9 9 . 8  9 9 . 7  9 9 . 8  

REPAIR SHOPS 

0 *  - 3  9 1 , 1 9 3  1 , 7 3 9  1 6 1 , 5 4 4  8 7 . 4  5 2 . 8  5 9 . 9  

4  - 7  8 , 9 6 3  7 3 9  5 2 , 9 9 9  8 . 5  2 2 . 4  1 9 . 6  

8  - 1 4  3 , 1 3 1  4 8 8  3 3 , 2 5 4  3 . 0  1 4 . 8  1 2 . 3  

1 5  - 49 9 9 3  3 2 4  2 1 , 7 7 1  0 . 9  9 . 8  8 . 0  

5 0 * *  - u p  4 8  -- -- -- -- -- 

T o t a l  1 0 4 , 2 8 0  3 , 2 9 0  2 6 9 , 5 6 8  9 9 . 8  9 9 . 8  9 9 . 8  

* I n c l u d e s  p rop r i e to r s  who are n o t  c l a s s e d  a s  pa id  e m p l o y e e s .  

* * D a t a  o n  sales a n d  e m p l o y e e s  w i t h h e l d  t o  avoid d i sc losu re ;  
t h e s e  e s t a b l i s h m e n t s  a re  n o t  i n c l u d e d  i n  t h e  t o t a l  of e s t ab l i sh -  
ments .  

T h e  f o r e g o i n g  a s s u m p t i o n  s t a t e s  t h a t  good w o r k i n g  condi -  

t i o n s  d e p e n d  u p o n  t h e  a b i l i t y  of t h e  s p e c i f i c  b u s i n e s s  t o  pro-  

v i d e  a n  e n v i r o n m e n t  i n  w h i c h  t h e  u n p l e a s a n t  aspects  of automo- 

t i v e  w o r k  a re  m i n i m i z e d .  I t  i s  e x p e n s i v e  t o  p r o v i d e  a f a c i l i t y  
t h a t  e l i m i n a t e s  o r  moderates t h e s e  u n p l e a s a n t r i e s ,  w h i c h  e x p l a i n s  
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why it i s  necessary f o r  a company t o  be q u i t e  succes s fu l  i n  

o rde r  t o  overcome the  d i f f i c u l t i e s .  A review of t h e  circum- 

1 s t ances  of automotive work g ives  some i n d i c a t i o n  of t h e  na tu re  

i of the  problems t h a t  must be overcome. 

The U.S. Department of Labor desc r ibes  t h e  work of t h e  

automobile s e r v i c e  mechanic i n  Se lec ted  C h a r a c t e r i s t i c s  of 

Occupations [ 5 4 ] ,  a supplement t o  t h e  Dict ionary of Occupational  
i 

T i t l e s .  In  t h i s  document, occupations a r e  descr ibed  i n  terms of 

t h e  phys ica l  demands of t h e  occupation and t h e  c h a r a c t e r i s t i c s  

of t h e  working condi t ions .  There a r e  s i x  c l a s s e s  of phys i ca l  

demands and seven c l a s s e s  of working condi t ions .  The automo- 

b i l e  s e r v i c e  mechanic i s  descr ibed  by i tems 1, 3 ,  4 and 5 of 

the  phys ica l  demands and items 1, 5 and 7 of t h e  working condi- 

t i o n s .  They a r e  a s  fol lows:  

Phys ica l  Demands 

1 ~ i f t i n g ,  ca r ry ing ,  Pushing, and/or P u l l i n g  (S t r eng th ) :  

(1) L i f t i n g :  Rais ing o r  lowering an o b j e c t  from one 
l e v e l  t o  another  ( inc ludes  upward p u l l i n g )  . 

( 2 )  Carrying: Transpor t ing an o b j e c t ,  u s u a l l y  holding 
it i n  t h e  hands o r  arms o r  on t h e  shoulder .  

( 3 )  Pushing: Exer t ing  f o r c e  upon an o b j e c t  so t h a t  t h e  
o b j e c t  moves away from t h e  f o r c e  ( i nc ludes  s lap-  
ping,  s t r i k i n g ,  k ick ing ,  and t r e a d l e  a c t i o n s ) .  

( 4 )  Pul l ing :  Exer t ing  f o r c e  upon an o b j e c t  s o  t h a t  
t h e  o b j e c t  moves toward the  f o r c e  ( i nc ludes  j e r k i n g ) .  

Note: Group 1 under Physical  Demands i s  f u r t h e r  c l a s s i f i e d  a s  

S ( s e d e n t a r y ) ,  L ( l i g h t  work) ,  M (medium work) ,  H (heavy 

work) , and V (very heavy work) . Automobile mechanics a r e  

c lassed  a s  M ,  which i s  def ined  a s  " l i f t i n g  50 pounds maxi- 

mum with  f requent  l i f t i n g  and/or ca r ry ing  of o b j e c t s  

weighing up t o  25 pounds. " 



3. Stooping,  Kneel ing,  Crouching, and/or Crawling: 

(1) Stooping:  Bending t h e  body downward and 
forward by bending t h e  s p i n e  a t  t h e  waist. 

( 2 )  Kneeling: Bending the l e g s  a t  t h e  knees  t o  
come t o  r e s t  on t h e  knee o r  knees. 

( 3 )  Crouching: Bending t h e  body downward and 
forward by bending t h e  l e g s  and s p i n e .  

( 4 )  Crawling: Moving abou t  on t h e  hands and 
knees o r  t h e  hands and f e e t .  

4 .  Reaching, Handling, F inger ing ,  and/or Fee l ing :  

(1) Reaching: Extending t h e  hands and arms i n  
any d i r e c t i o n .  

(2) Handling: S e i z i n g ,  h o l d i n g ,  g r a s p i n g ,  t u r n i n g ,  
o r  o t h e r w i s e  working w i t h  t h e  hand o r  hands 
( f i n g e r i n g  n o t  invo lved)  . 

(3 )  Finger ing:  P i c k i n g ,  p inch ing ,  o r  o t h e r w i s e  
working w i t h  t h e  f i n g e r s  p r i m a r i l y  ( r a t h e r  
than w i t h  t h e  whole hand o r  arms i n  h a n d l i n g ) .  

( 4 )  Fee l ing :  P e r c e i v i n g  such a t t r i b u t e s  of  o b j e c t s  
and m a t e r i a l s  a s  s i z e ,  shape,  t empera tu re ,  o r  
t e x t u r e ,  by means of r e c e p t o r s  i n  t h e  s k i n ,  
p a r t i c u l a r l y  t h o s e  of  t h e  f i n g e r  t i p s .  

Ta lk ing  and/or Hearing: 

(1) Talking:  Express ing  o r  exchanging i d e a s  by 
means of  t h e  spoken word. 

( 2 )  Hearing:  P e r c e i v i n g  t h e  n a t u r e  of sounds by 
t h e  e a r .  

Working Condi t ions  

I n s i d e ,  Outs ide ,  o r  Both: 

A job i s  cons ide red  " i n s i d e "  i f  a worker spends 75% 
o r  more of h i s  t i m e  i n s i d e ,  and " o u t s i d e "  i f  he  spends 
75% o r  more of h i s  time o u t s i d e .  A job i s  c o n s i d e r e d  
"bo th"  i f  t h e  a c t i v i t i e s  occur  i n s i d e  o r  o u t s i d e  i n  
approximate ly  e q u a l  amounts. 

(Automobile mechanics a r e  c l a s s i f i e d  a s  "both" . )  

5. Noise and V i b r a t i o n :  

S u f f i c i e n t  n o i s e ,  e i t h e r  c o n s t a n t  o r  i n t e r m i t t e n t ,  
t o  cause  marked d i s t r a c t i o n  o r  p o s s i b l e  i n j u r y  t o  
t h e  s e n s e  of  h e a r i n g ,  and/or  s u f f i c i e n t  v i b r a t i o n  
(p roduc t ion  of  an o s c i l l a t i n g  movement o r  s t r a i n  



on t h e  body o r  i t s  e x t r e m i t i e s  from r e p e a t e d  motion 
o r  shock) t o  cause b o d i l y  harm i f  endured day a f t e r  
day. 

7 .  Fumes, Odors, Toxic Condi t ions ,  Dust, and Poor Ven- 
t i l a t i o n :  

(1) Fumes: Smoky o r  vaporous e x h a l a t i o n s  u s u a l l y  
odorous, thrown o f f  a s  t h e  r e s u l t  of combustion 
o r  chemical r e a c t i o n .  

( 2 )  Odors: Noxious smells, e i t h e r  t o x i c  o r  non- 
t o x i c .  

( 3 )  Toxic Condit ions:  Exposure t o  t o x i c  d u s t ,  fumes, 
g a s e s ,  vapors ,  mists, o r  l i q u i d s  which cause  
g e n e r a l  o r  l o c a l i z e d  d i s a b l i n g  c o n d i t i o n s  a s  a  
r e s u l t  of i n h a l a t i o n  o r  a c t i o n  on t h e  s k i n .  

( 4 )  Dust: A i r  f i l l e d  wi th  smal l  p a r t i c l e s  of any 
k i n d ,  such a s  t e x t i l e  d u s t ,  f l o u r ,  wood, l e a t h e r ,  
f e a t h e r s ,  e t c . ,  and i n o r g a n i c  d u s t ,  i n c l u d i n g  
s i l i c a  and a s b e s t o s ,  which make t h e  workplace 
unp leasan t  o r  a r e  t h e  source  of o c c u p a t i o n a l  
d i s e a s e s .  

( 5 )  Poor V e n t i l a t i o n :  I n s u f f i c i e n t  movement of  a i r  
caus ing a  f e e l i n g  of s u f f o c a t i o n  o r  exposure  
t o  d r a f t s .  

4.3.2. WAGES. There i s  g e n e r a l  agreement i n  t h e  l i t e r a -  

t u r e  t h a t  a u t o  mechanic wages a r e  inadequa te ,  a l though  t h i s  

does n o t  always hold  i n  t h e  case  of t h e  man who i s  competent ,  

i n d u s t r i o u s ,  and h igh ly  p roduc t ive .  Schurer  makes t h e  p o i n t  

[55 ]  t h a t  t h e  d i f f i c u l t y  l i e s  more i n  t h e  sp read  i n  wages between 

a u t o  mechanics and o t h e r  workers of e q u i v a l e n t  s k i l l  who work i n  

t h e  same l o c a l i t y ,  than  i n  r e g i o n a l  d i f f e r e n c e s  i n  wage l e v e l .  

Table 16 i l l u s t r a t e s  wage d i f f e r e n c e s  among s i x  occupa t ions  

r e q u i r i n g  comparable s k i l l  l e v e l s .  

Lesh [ 4 ]  ag rees  t h a t  mechanic s a l a r i e s  a r e  low i n  comparison 

t o  t r a d e s  r e q u i r i n g  s i m i l a r  amounts of s k i l l ,  b u t  d i s a g r e e s  a s  

t o  t h e  importance of r e g i o n a l  d i f f e r e n c e s  i n  pay. He q u o t e s  

d a t a  from a  1962 survey conducted by NADA t h a t  r e p o r t s  a  mechanic 

wage of $83 a  week i n  t h e  South A t l a n t i c  r e g i o n  and $113 p e r  week 

i n  t h e  P a c i f i c  c o a s t  a r e a .  The d i f f e r e n c e ,  a c c o r d i n g  t o  Lesh, 



TABLE 1 6 .  AVERAGE HOURLY EARNINGS FOR SELECTED 
OCCUPATIONS I N  METROPOLITAN AREAS FOR 
ALL INDUSTRIES, BY REGION, 1 9 6 7  [ 5 6 ]  

A l l  Metro-  N o r t h  N o r t h  
O c c u p a t i o n  p o l i t a n  areas E a s t  S o u t h  C e n t r a l  West -- 
C a r p e n t e r s  $3.42 $3 .30  $3 .30  $3 .58  $3 .54  

E l e c t r i c i a n s  3 . 6 1  3 .46  3.47 3 .74  3 .77  

M a c h i n i s t s  3.59 3 . 4 9  3 .50  3 .67  3 .78  

P a i n t e r s  3 .37  3 . 1 8  3 .24  3 . 5 8  3 .59  

T o o l  a n d  Die Makers  3 .79  3 .55  3.56 3 .92  3 .95  

M e c h a n i c s ,  a u t o -  
m o t i v e  3 .36  3 . 3 3  3 .04  3 .46  3 .74  

may b e  d u e  t o  t h e  e x t e n t  o f  u n i o n  o r g a n i z a t i o n  i n  t h e  west c o a s t  

s h o p s .  T a b l e  1 7  shows t h e  r e g i o n a l  a v e r a g e s  f o r  a u t o  m e c h a n i c s  

TABLE 1 7 .  AVERAGE HOURLY EARNINGS FOR AUTOMOBILE 
MECHANICS I N  METROPOLITAN AREAS, BY 
INDUSTRY DIVISION AND REGION, 1 9 6 7  [ 5 6 ]  

A u t o  Mechan ic  A l l  Metro- N o r t h -  N o r t h  
Employment p o l i t a n  a r e a s  e a s t  S o u t h  C e n t r a l  West 

A l l  I n d u s t r i e s  $ 3 . 3 6  $ 3 . 3 3  $ 3 . 0 4  $3 .46  $3 .74  

M a n u f a c t u r i n g  3 .32  3 . 3 3  2 . 8 7  3 . 4 5  3 .64  

Non-Manufac tu r ing  3 . 3 8  3 . 3 3  3 . 1 0  3 .46  3 . 7 9  

T r a n s p o r t a t i o n ,  Com- 
m u n i c a t i o n s  a n d  
P u b l i c  U t i l i t i e s  3 . 4 0  3.32 3 .15  3 . 4 8  3 .82  

W h o l e s a l e  T r a d e  3 . 2 8  3 .50  2 . 9 1  3 .34  3 .62  

R e t a i l  T r a d e  3 . 2 1  - 2 .86  3 . 4 3  3 . 6 7  

S e l e c t e d  S e r v i c e s  3 .22  3 . 3 8  2 . 7 1  3 .34  - 
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employed i n  s i x  c a t e g o r i e s  o f  i n d u s t r y .  

Winp i s inge r  i s  quoted  t o  have s a i d  [34] t h a t  a u t o  mechanics  

a r e  unde rpa id  i n  comparison t o  o t h e r  s k i l l e d  t radesmen,  p a r t i c u -  

l a r l y  t h o s e  o f  t h e  b u i l d i n g  t r a d e s ,  b u t  he  does  n o t  see t h i s  a s  

an a r e a  i n  which union involvement  can e a s i l y  e x e r t  p r e s s u r e s  

t o  f o r c e  improvement, H e  p o i n t s  o u t  t h a t ,  w h i l e  un ions  have  

had some s u c c e s s  i n  t h e  l a r g e r  shops ,  e s p e c i a l l y  on t h e  west 

c o a s t ,  it i s  d i f f i c u l t  t o  d e a l  w i t h  t h e  s m a l l  shops  s i n c e  t h e r e  

a r e  a  g r e a t  many of  t h e s e  i n  which t h e  p r o p r i e t o r  i s  t h e  p r i n -  

c i p a l  mechanic .  Tab le  18  shows t h e  e x t e n t  of  s m a l l  shop  employ- 

1 TABLE 18.  WAGE RATE BY EMPLOYMENT SIZE [47] 

Employment No. of  P a y r o l l ,  
S i z e  o f  E s t a b l i s h -  No. o f  E n t i r e  Year pay p e r  
E s t a b l i s h m e n t  ments Employees* ( $ 1  I 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  - 1 4  7,886 84,307 381,960 4,530 

15 - 49 10,812 275,751 1 ,519 ,756  5 , 5 1 1  

50 - o v e r  2 ,313  NA NA NA 

AUTO REPAIR SHOPS 

0 -  3  88,890 161,544 258,791 1 , 6 0 1  

4 -  7  8 ,963 52,999 205,785 3,882 

8  - 1 4  3 ,131  33,254 151,920 4,568 

15 - 49 993 21 ,771  103 ,925 4 ,773  

50 - over  4 8  NA NA NA 

NA: Not a v a i l a b l e  

*Number o f  employees i n c l u d e s  a c t i v e  p r o p r i e t o r s  
of  u n i n c o r p o r a t e d  b u s i n e s s e s .  



ment, and i t s  i n f l u e n c e  on mechanic wages. 

Snow [ l o ]  approaches  t h e  problem o f  mechanic wages from a  

d i f f e r e n t  a s p e c t ,  t y i n g  wages t o  t h e  a l l o c a t i o n  o f  mechanics.  

He con tends  t h a t  s i n c e  mechanics do n o t  e n j o y  a  p a r t i c u l a r l y  

h i g h  s o c i a l  p o s i t i o n ,  it i s  u n l i k e l y  t h a t  p r e s t i g e  would p l a y  

a  s i g n i f i c a n t  r o l e  i n  t h e  mechanic ' s  employment d e c i s i o n .  H e  

f i n d s  t h a t  h i g h e r  wages a r e  a  d e c i s i v e  f a c t o r  i n  mechanic mobil-  

i t y ;  87 p e r c e n t  of t h e  mechanics he  surveyed  took  t h e i r  p r e s e n t  

job because  it invo lved  a  pay i n c r e a s e .  H e  conc ludes  t h a t  t h e  

movement o f  mechanics t o  o b t a i n  h i g h e r  wages i s  t h e  p r i n c i p a l  

mechanism through which t h i s  l a b o r  marke t  o p e r a t e s .  T h i s  seems 

t o  be  conf i rmed by t h e  d i s t r i b u t i o n  of  mechanic wages a c c o r d i n g  

t o  t h e  s i ze  o f  t h e  shop and t h e  form of  ownership.  

Table  19 shows t h e  r e l a t i o n s h i p  o f  wages t o  form o f  owner- 

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

No. of  P a y r o l l ,  Form o f  No. of  E n t i r e  Year Pay p e r  
O r g a n i z a t i o n  ~ ~ ~ ~ ~ l i s h -  ~ m p l o y e e s *  ($1 ,000)  Employee 

FRANCHISED PASSENGER CAR DEALERS 

I n d i v i d u a l  
P r o p r i e t o r s  9,997 88 ,221  323,326 

P a r t n e r s h i p s  4,340 56,888 212,985 

C o r p o r a t i o n s  18,968 484,896 2 ,776 ,657  

AUTO REPAIR SHOPS 

I n d i v i d u a l  
P r o p r i e t o r s  93,120 197 ,431  399,580 2,063 

P a r t n e r s h i p s  1 3 , 6 1 1  50,060 94,316 1,884 

C o r p o r a t i o n s  7,699 57,119 283,794 4,968 

*Number of  employees i n c l u d e s  a c t i v e  p r o p r i e t o r s  
of  u n i n c o r p o r a t e d  b u s i n e s s e s .  
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sh ip .  While t h e s e  f i g u r e s  i n c l u d e  a l l  employees, n o t  j u s t  

mechanics,  t h e y  i n d i c a t e  t h e  g e n e r a l l y  g r e a t e r  a b i l i t y  of t h e  

c o r p o r a t i o n  t o  compete i n  t h e  job market ,  p a r t i c u l a r l y  where 

t h e  c o r p o r a t i o n  i s  a d e a l e r s h i p  o r g a n i z a t i o n .  

The f l a t  r a t e  system i s  o f t e n  c i t e d  a s  a  cause  of d i f f i -  

c u l t y  i n  a u t o  mechanics '  wage s t r u c t u r e .  This  i s  an i n c e n t i v e  

p l a n  under which t h e  mechanic r e c e i v e s  a  pe rcen tage ,  u s u a l l y  

between 45 and 55 p e r c e n t ,  of t h e  l a b o r  c o s t  charged a g a i n s t  a  

r e p a i r  job. S ince  t h e  customer i s  f r e q u e n t l y  b i l l e d  accord ing  

t o  t h e  t ime quoted i n  t h e  f l a t  r a t e  manual, t h e  mechanic s t a n d s  

t o  improve h i s  hour ly  income i f  he i s  a b l e  t o  complete t h e  job 

i n  l e s s  than  t h e  time l i s t e d .  Lesh [4]  p o i n t s  o u t  t h a t  shops 

o p e r a t i n g  on t h i s  system f i n d  it d i f f i c u l t  t o  t r a i n  new men, 

s i n c e  t h e  exper ienced man i s  o f t e n  u n w i l l i n g  t o  j e o p a r d i z e  h i s  

own income i n  o r d e r  t o  h e l p  o r  i n s t r u c t  t h e  inexper ienced  young- 

s t e r .  

The Auto Club of Missour i  [ 5 2 ]  a g r e e s  t h a t  t h e  f l a t  r a t e  

system i s  f i n e  i n  t h e o r y ,  b u t  they  f i n d  t h a t  t h e  p l a n  l e n d s  

i t s e l f  t o  many abuses.  I t  emphasizes speed over  q u a l i t y ,  and,  

whi le  a  poor job i s  supposedly done over  f r e e  of cha rge ,  t h i s  

seldome happens i n  p r a c t i c e .  

Robert S t r a u b ,  p r e s i d e n t  of t h e  Independent  Garage Owners 

of America, p o i n t e d  o u t  i n  an i n t e r v i e w  [57] t h a t ,  a l though  t h e  

f l a t  r a t e  system makes it more d i f f i c u l t  t o  s u r v i v e  t h e  job 

e n t r y  p e r i o d ,  mechanics who succeed a r e  f r e q u e n t l y  a b l e  t o  t a k e  

home wages i n  excess  of $200 o r  $250 a  week, While wages on 

t h i s  l e v e l  dc  n o t  occur  only  i n  t h e  f l a t  r a t e  mode, it demon- 

s t r a t e s ,  according t o  S t r a u b ,  t h a t  t h e  p o t e n t i a l  i s  t h e r e ,  and 

t h a t  garage o p e r a t o r s  a r e  i n  some degree  f a l s e l y  accused of 

p e r p e t u a t i n g  subs tandard  wages, Young [ 5 3 ]  a l s o  commented on 

the  pay of t h e  mechanic, i n d i c a t i n g  t h a t  t h e  d e a l e r s h i p  ga rages  

i n  t h e  Ann Arbor a r e a  charge  about  t e n  d o l l a r s  an hour  f o r  

r e p a i r  work and d i v i d e  t h i s  about  f i f t y - f i f t y  w i t h  t h e  mechanic,  



Thus,  it i s  e a s i l y  p o s s i b l e  f o r  a s k i l l e d  mechanic t o  exceed 

$200 p e r  week i n  take-home pay. Th i s  i s  f u r t h e r  v e r i f i e d  by 

Schick  [ 5 8 ] ,  owner-opera tor  of a  European au tomob i l e  s a l e s  and 

r e p a i r  s e r v i c e  i n  P o n t i a c ,  Michigan, who i n d i c a t e d  t h a t  h i s  t o p  

mechanics no rma l ly  exceed  $ 2 0 0  a  week and have on some occas-  

s i o n s  exceeded $300  a  week i n  take-home pay. 

4 . 3 . 3 .  STATUS. I n  a r e p o r t  t o  t h e  Subcommittee on An t i -  

t r u s t  and Monopoly of  t h e  S e n a t e  J u d i c i a r y  Committee, t h e  Auto 

Club of Mis sour i  [52 ]  s t a t e s :  

The g e n e r a l  p u b l i c  does  n o t ,  it seems, t h i n k  h i g h l y  of 
mechanics .  Whether t h e  op in ion  i s  j u s t i f i e d  o r  n o t  i s  
b e s i d e  t h e  p o i n t ;  it i s  what peop le  b e l i e v e  t h a t  a f f e c t s  
t h e  a t t i t u d e  of mechanics  towards  t h e  g e n e r a l  p u b l i c  and 
t h s i r  own work. I t  a l s o  makes it h a r d  t o  r e c r u i t  good 
men t o  t h e  i n d u s t r y .  

The r e p o r t  a l s o  p o i n t s  o u t  a  t r a d i t i o n  of m i s t r u s t  between ga r -  

age and cus tomer ,  a c a r r y  o v e r  from t h e  days  of  h o r s e  t r a d i n g  

when t h e  buyer  t r i e d  t o  c h e a t  t h e  s e l l e r ,  and v i c e  v e r s a .  The 

t r a d i t i o n  of  s h a r p  p r a c t i c e s  s t i l l  c l i n g s  t o  t h e  image of  t h e  

mechanic.  

The new, modern s e r v i c e  plant  conveys an i m p r e s s i o n  of expe r -  

t i s e  and s u c c e s s ;  it shou ld  a l s o  g e n e r a t e  an a u r a  o f  h i g h  s t a t u s .  

The m o t o r i s t  i s  f r e q u e n t l y  d i s s a t i s f i e d  i n  h i s  d e a l i n g s  w i t h  t h e  

" b e t t e r "  p l a c e s ,  however, and i s  o f t e n  j u s t i f i e d  i n  f e e l i n g  t h a t  

he  h a s  come o u t  second b e s t .  S i n c e  it i s  u s u a l l y  t h e  mechanic 

who d i r e c t l y  o r  i n d i r e c t l y  g e t s  t h e  blame,  it i s  t h e  mechanic 

who s u f f e r s  l o s s  of s t a t u s  i n  t h e  p u b l i c  view. 

The s m a l l  shops ,  which a r e  s o  p r e v a l e n t  i n  t h e  i n d u s t r y ,  

a l s o  e x e r t  a  n e g a t i v e  i n f l u e n c e  on t h e  image of t h e  mechanic.  

These p l a c e s  s u f f e r  from poor  cus tomer  r e l a t i o n s  t h e  same a s  t h e  

newer p l a c e s  d o ,  and t h e  s t a t u s  of  t h e  mechanic  s u f f e r s  a c c o r -  

d i n g l y .  I n  a d d i t i o n ,  t h e  s m a l l  shops  a r e  d i r e c t l y  t i e d  t o  t h e  

d i r t y ,  d i n g y ,  b a c k - a l l e y  c o n n o t a t i o n  p r e v i o u s l y  d i s c u s s e d .  The 



smal l  shop r e i n f o r c e s  t h e  m o t o r i s t ' s  s u s p i c i o n  of even t h e  b e s t  

shops. 

Lesh p o i n t s  o u t  [ 4 1  t h a t ,  e s p e c i a l l y  f o r  school-age youth ,  

t h e r e  i s  a  c e r t a i n  s t a t u s  va lue  i n  be ing  knowledgeable enough 

t o  r e p a i r  o n e ' s  own c a r ;  t h e r e  i s  much l e s s  s t a t u s  i n  doing t h i s  

type  of work f o r  a  l i v i n g .  I n  t h e  e a r l y  days of  t h e  automobi le ,  

t h e  mechanic was something of a  v i l l a g e  g e n i u s ,  and was t r e a t e d  

wi th  a  g r e a t  d e a l  of r e s p e c t .  Following World War 11, however, 

automobile maintenance was a  r o u t i n e  and mundane a f f a i r ,  wh i le  

new f i e l d s  such a s  a i r c r a f t ,  t e l e v i s i o n ,  and e l e c t r o n i c s  became 

glamorous. 

The problem of p r e s t i g e  and s t a t u s  i s  n o t  a  new one,  nor  
r J  

does it apply  e x c l u s i v e l y  t o  t h e  automotive s e r v i c e  and r e p a i r  

i n d u s t r y .  S o c i o l o g i s t s  have been obse rv ing  t h e  e f f e c t s  of 

occupat ion  on s t a t u s  and v i c e  v e r s a ,  f o r  many y e a r s .  I saacson  

r e p o r t s  [59] on r a t i n g  s c a l e s  t h a t  d a t e  back t o  1925; h i s  major 

e f f o r t ,  however, i s  a  comparison of d a t a  g a t h e r e d  by North and 

H a t t  i n  1947 and a  r e p l i c a t i o n  of t h a t  s t u d y  i n  1963 by Hodge, 

S i e g e l  and Ross i .  On t h i s  s c a l e ,  U.S. Supreme Cour t  J u s t i c e s  

were ranked number 1 and s h c e  s h i n e r s  were ranked number 90: 

Automobile repairmen ranked 59.5 i n  1947 and 60 i n  1963, whi le  

garage mechanics ranked 6 2  i n  1947 and 65.5 i n  1963, i n d i c a t i n g  

t h a t  t h e r e  has  been a  s l i g h t  downward t r e n d  i n  mechanic s t a t u s  

dur ing  t h e  y e a r s  between t h e s e  two s t u d i e s .  

Hodge, S i e g e l  and Rossi found [60] t h a t  t h e r e  was a  h igh  

p o s i t i v e  c o r r e l a t i o n  between t h e  1963 and 1947 s t u d i e s .  The i r  

a n a l y s i s  i n d i c a t e s  t h a t  b l u e - c o l l a r  workers ,  i n  g e n e r a l ,  show 

h i g h e r  s c o r e s  i n  t h e  1963 s t u d y ,  i n d i c a t i n g  an upward movement 

of s t a t u s .  Automobile repairmen and garage  mechanics '  s c o r e s  

moved up l e s s  t h a n  d i d  t h e  s c o r e s  of o t h e r  b l u e - c o l l a r  workers ,  

however, r e s u l t i n g  i n  a  lower rank of s t a t u s  f o r  t h e  a u t o  

mechanic. 

More r e c e n t l y ,  Robinson, Athanasiou and Head r e p o r t e d  [61] 



on t h e  Duncan system of occupa t iona l  r a t i n g s  and compared it 

t o  t h e  previous  work of H a t t ,  North, Hodge, S iege1  and Rossi .  

I n  t h e  l a t t e r  l i s t i n g ,  t h e  va r ious  occupat ions  a r e  c l a s s i f i e d  

accord ing  t o  score .  U.S. Supreme Court J u s t i c e s  a r e  96 i n  1947 

and 94 i n  1963, according t o  t h e  Nat ional  Opinion Research 

Center  (NORC) s t u d i e s ,  and shoe s h i n e r s  have a s c o r e  of 3 3  and 

3 4 ,  r e s p e c t i v e l y ,  f o r  t h e s e  d a t e s .  The Duncan system s c o r e s  

t h e  Supreme Court  J u s t i c e  a t  93 and t h e  shoe s h i n e r  a t  08, t h u s  

they  a r e  e a s i l y  comparable i n  terms of r e a l  numbers. Table  20 

TABLE 20. OCCUPATIONAL RATINGS ACCORDING 
TO NORC AND DUNCAN SCORES [61] 

Occupation 

U.S. Supreme Court J u s t i c e  

S c i e n t i s t  

A i r l i n e  P i l o t  

Bui ld ing  Cont rac to r  

E l e c t r i c i a n  

Tra ined Machinis t  

Carpenter  

Automobile Repairman 

Plumber 

Garage Mechanic 

Machine Opera tor  (Fac to ry )  

F i l l i n g  S t a t i o n  At tendan t  

Night  Watchman 

Shoe Sh ine r  

Average 

Duncan 

93 

81 

79 

51 

4 4  

33 

19 

19 

34 

19 

16 

19 

18 

08 



shows o c c u p a t i o n a l  r a t i n g s ,  i n  terms of NORC s c o r e s  and Duncan 

s c o r e s ,  of a  s e l e c t e d  range  of occupa t ions  i n c l u d i n g  t h o s e  

r e q u i r i n g  a  l e v e l  of s k i l l  comparable t o  t h e  a u t o  mechanic. 

While i n  t h i s  t a b l e  t h e  mechanic i s  s l i g h t l y  below average  

on t h e  NORC p r e s t i g e  s c o r e ,  remember t h a t  mechanics a r e  6 0 t h  

o u t  of a  p o s s i b l e  90 rank on t h e  NORC s c a l e .  The Duncan r a t i n g  

i s  based on t h e  1950 census  and l e a n s  h e a v i l y  on average  income 

and e d u c a t i o n a l  l e v e l ,  hence i s  n o t  w e l l  s u i t e d  t o  o c c u p a t i o n a l  

c a t e g o r i e s  i n  s k i l l e d  t r a d e s .  I t  n e v e r t h e l e s s  i n d i c a t e s  t h a t  

automobile  mechanics f a l l  below t h e  l e v e l  of t h e  s k i l l e d  con- 

s t r u c t i o n  tradesmen. 

Job s t a t u s  may be more impor tan t  i n  r e a l  l i f e  t h a n  e i t h e r  

wages o r  working c o n d i t i o n s  when it comes t o  c a r e e r  cho ice .  

Gross s a y s  [62]  t h a t  s o c i e t y ,  l i k e  any person i n  i t ,  w i l l  pay 

a s  l i t t l e  f o r  a  s e r v i c e  a s  p o s s i b l e ;  and t h e  reward f o r  an 

a c t i v i t y  depends,  i n  p a r t ,  on what s o c i e t y  can be  r e q u i r e d  t o  

pay. Where young men avo id  an occupa t ion  because  it i s  h e l d  

i n  low es teem,  t h o s e  who do f o l l o w  t h e  t r a d e  a r e  l i k e l y  t o  

exper ience  g r e a t e r  d i f f i c u l t y  i n  pe r suad ing  t h e  s o c i e t y  t o  pay 

f o r  s e r v i c e s  rendezzz .  

4 . 4 .  LABOR FORCE 

4 . 4 . 1 .  TASKS I N  TERMS OF J O B  TITLES. J o b  d e s c r i p t i o n s  

i provided by t h e  Department of  Labor [8 ]  were adopted  i n  t h i s  

1 s t u d y  a s  t h e  b a s i c  d e f i n i t i o n s  of  t h e  v a r i o u s  o c c u p a t i o n a l  

i l e v e l s  r e q u i r e d  i n  t h e  o p e r a t i o n  of automotive s e r v i c e  and 

r e p a i r  o r g a n i z a t i o n s  such a s  d e a l e r s h i p s ,  independen t  g a r a g e s ,  

and s e r v i c e  s t a t i o n s ,  The following a r e  surnrnarles or .cue u u ~  

job d e s c r i p t i o n s  o f  f o u r  of t h e  most common p e r s o n n e l  c a t e -  

g o r i e s  i n  t h e  a u t o  s e r v i c e  i n d u s t r y :  

Automobile Mechanic ( a u t o  s e r v i c e )  620.281. R e p a i r s  and 
overhau l s  au tomobi les ,  b u s e s ,  t r u c k s ,  and o t h e r  automo- 
t i v e  v e h i c l e s .  Removes u n i t ,  such a s  e n g i n e ,  t r a n s m i s s i o n ,  



o r  d i f f e r e n t i a l ;  d i s a s s e m b l e s  u n i t  and i n s p e c t s  f o r  wea r ,  
damage, o r  m a l f u n c t i o n ,  R e p a i r s  o r  r e p l a c e s  p a r t s  a s  
r e q u i r e d  i n  acco rdance  w i t h  m a n u f a c t u r e r s '  s p e c i f i c a t i o n s  
o r  manuals .  May o v e r h a u l  o r  r e p l a c e  items such  a s  c a r b u r -  
e t o r s ,  b lowers ,  g e n e r a t o r s ,  d i s t r i b u t o r s ,  s t a r t e r s ,  and 
pumps. I n  a d d i t i o n  t o  mechan ic ' s  hand t o o l s  may o p e r a t e  
l a t h e s ,  s h a p e r s ,  d r i l l  p r e s s e s ,  and we ld ing  equipment .  
May i n s t a l l  o r  r e p a i r  a c c e s s o r i e s ,  such a s  r a d i o s ,  h e a t e r s ,  
m i r r o r s ,  and w i n d s h i e l d  w i p e r s .  

Automobile Mechanic He lpe r  620.884. Assists au tomob i l e  
mechanic t o  r e p a i r  a u t o m o b i l e s ,  b u s e s ,  t r u c k s ,  and o t h e r  
au tomot ive  v e h i c l e s ,  pe r fo rming  t h e  f o l l o w i n g  d u t i e s :  May 
remove and d i s a s s e m b l e  u n i t s  such  a s  e n g i n e ,  t r a n s m i s s i o n ,  
o r  d i f f e r e n t i a l  u s i n g  hand t o o l s  and power t o o l s .  Per forms  
o t h e r  d u t i e s  a s  d e s c r i b e d  under  " h e l p e r "  (any  i n d u s t r y ) .  

Automobile S e r v i c e  Mechanic I 620.381. Automotive S e r v i c e  
S p e c i a l i s t .  Per forms  minor r e p a i r  and tune-up  o f  motor  
v e h i c l e s ,  r e p l a c e s  and a d j u s t s  f u e l ,  e l e c t r i c a l  and c o o l i n g  
sys tem components,  such  a s  c a r b u r e t o r ,  f u e l  and w a t e r  pumps, 
d i s t r i b u t o r ,  v o l t a g e  r e g u l a t o r ,  c o i l ,  and g e n e r a t o r  u s i n g  
hand t o o l s .  Rep laces  and a d j u s t s  sys t em components p a r t s  
such  a s  d i s t r i b u t o r  b r e a k e r  p o i n t s  and g e n e r a t o r  b r u s h e s .  
May r e p l a c e  d e f e c t i v e  c h a s s i s  p a r t s ,  such  a s  shock a b s o r b e r s ,  
t i e - r o d  e n d s ,  b a l l  j o i n t , s u s p e n s i o n ,  b r a k e  s h o e s  and wheel  
b e a r i n g .  May i n s t a l l  au tomob i l e  a c c e s s o r i e s ,  such  a s  o i l  
and a i r  f i l t e r s ,  w i n d s h i e l d  w ipe r  b l a d e s ,  f a n  b e l t s ,  and 
b a t t e r i e s .  May a l s o  pe r fo rm o i l  d r a i n a g e  and l u b r i c a t i o n  
jobs .  When working i n  a  s e r v i c e  s t a t i o n ,  may b e  d e s i g n a t e d  
Automobile S e r v i c e  S t a t i o n  Mechanic.  

Automobile S e r v i c e  S t a t i o n  A t t e n d a n t  915.896. S e r v i c e s  
a u t o m o b i l e s ,  b u s e s ,  t r u c k s ,  and o t h e r  au tomot ive  v e h i c l e s  
w i t h  f u e l ,  l u b r i c a n t s  and a c c e s s o r i e s :  F i l l s  f u e l  t a n k  
of v e h i c l e s  t o  l e v e l  s p e c i f i e d  by cus tomer .  Adds w a t e r  
and o i l  a s  n e c e s s a r y ;  l u b r i c a t e s  v e h i c l e  and changes  motor 
o i l .  May r e p l a c e  o i l  f i l t e r ,  a i r  f i l t e r ,  w i n d s h i e l d  w i p e r  
b l a d e s ,  aiid f a n  b e l t .  

The teii,i " 

o c c u p a t i o n a l  ti 

which s p e c i a l i z  

job t i t l e s .  Wh 

o f  l a b o r  and t h  

u tomot ive  mechanic" may i n c l u d e  s e v e r a l  o t h e r  

l e s  [ 4 9 ] .  Tab le  21  i l l u s t r a t e s  t h e  e x t e n t  t o  

t i o n  o c c u r s ,  b u t  d o e s  n o t  i n c l u d e  a l l  of t h e  

l e  it g i v e s  a  good i n d i c a t i o n  of  t h e  d i v i s i o n  

r a n g e  of  o c c u p a t i o n s  w i t h i n  t h e  au tomot ive  



s e r v i c e  and r e p a i r  i n d u s t r y ,  it does  n o t  n e c e s s a r i l y  show t h e  

job  t i t l e s  under  which t h e  i n d i v i d u a l  i s  h i r e d .  

TABLE 2 1 .  AUTOMOTIVE SERVICE OCCUPATIONS 
LISTED I N  THE DICTIONARY OF 
OCCUPATIONAL TITLES 

R e p a i r - s e r v i c e  salesman 

Automobile t e s t e r  

C a r b u r e t o r  man 

Front-end man 

Tune-up man 

A i r - c o n d i t i o n i n g  mechanic 

~ u t o m o b i l e  mechanic 

Automobile mechanic 
( a p p r e n t i c e )  

Brakeman, au tomobi le  

Motorcycle  repa i rman 

Transmiss ion  mechanic 

Brake a d j u s t e r ,  a u t o  

C l u t c h  r e b u i l d e r  

Squeak, r a t t l e ,  and l e a k  man 

Automobile mechanic h e l p e r  

S p r i n g  repa i rman 

Bonder,  au tomobi le  b r a k e s  

Genera to r  and s t a r t e r  r epa i rman  

P r o p u l s i o n  motor and g e n e r a t o r  
repa i rman 

Auto body repa i rman 

E l e c t r i c i a n ,  au tomobi l e  

Brake-drum-lathe o p e r a t o r  

The o c c u p a t i o n a l  t i t l e s  i n  t h e  Bureau of  Labor S t a t i s t i c s '  

t a b l e s  a r e  t h e  same a s  t h e  comparable  Census o c c u p a t i o n a l  cate- 

g o r i e s  [ 4 9 ] .  I n  o t h e r  words ,  i t  a p p e a r s  t h a t  t h e  term " a u t o -  

motive mechanic ,"  a s  u sed  by t h e  Bureau o f  t h e  Census and t h e  

Bureau of Labor S t a t i s t i c s ,  i s  a b road  d e f i n i t i o n  which i n c l u d e s  

t h e  occupa t ion  o f  au tomobi l e  mechanic a s  w e l l  a s  a number of 

s p e c i f i c  o c c u p a t i o n s  t h a t  a r e  found w i t h i n  t h e  a u t o m o t i v e  ser- 

v i c e  and r e p a i r  i n d u s t r y .  

The Bureau of Labor S t a t i s t i c s  p u b l i s h e d  a l i s t  o f  e i g h t  

c a t e g o r i e s  of  au tomot ive  s e r v i c e  o c c u p a t i o n s ,  and b r i e f l y  d e s -  

c r i b e d  t h e  work, t h e  working  c o n d i t i o n s ,  employment oppor-  

t u n i t i e s ,  wages,  and o t h e r  p e r t i n e n t  i n f o r m a t i o n  [ 6 3 ] .  The 



e i g h t  c a t e g o r i e s  a r e  a s  fo l lows:  

(1) Automobile, t r u c k ,  and (5 )  P a r t s  counterman 
bus mechanic (6)  Automobile salesman 

(2 )  Body repairman ( 7 )  S e r v i c e  a d v i s o r  
( 3 )  Gas s t a t i o n  a t t e n d a n t  (8) Automobile 
( 4 )  Automobile p a i n t e r s  i n s t a l l e r ,  and uphol- 

sterer 

These c a t e g o r i e s  a r e  based on t h e  c l a s s i f i c a t i o n s  i n  t h e  

D i c t i o n a r y  of  Occupat ional  T i t l e s ,  b u t  t h e y  a r e  grouped i n t o  

o c c u p a t i o n a l  a r e a s  r a t h e r  t h a n  i n t o  o c c u p a t i o n a l  s p e c i a l t i e s .  

The N a t i o n a l  Automotive Techn ic ians  C e r t i f i c a t i o n  Board 

(NATCB) r e c e n t l y  i n i t i a t e d  an indus t ry-wide  system of volun- 

t a r y  c e r t i f i c a t i o n  of  automotive mechanics [64] .  NATCB i s  

composed o f  r e p r e s e n t a t i v e s  of t h r e e  n a t i o n a l  automot ive  asso-  

c i a t i o n s :  The Automotive S e r v i c e  I n d u s t r y  A s s o c i a t i o n ,  The 

Independent  Garage Owners of America and The N a t i o n a l  Congress 

of Pet ro leum R e t a i l e r s .  T h i s  program r e c o g n i z e s  15 automot ive  

mechanic c l a s s i f i c a t i o n s .  The NATCB developed t h e s e  job t i t l e s  

by grouping t o g e t h e r  t a s k s  t h a t  a r e  r e l a t e d  e i t h e r  t o  a  s p e c i -  

f i c  subsystem of  t h e  v e h i c l e  o r  t o  a  s p e c i f i c  s k i l l .  Table 22  

TABLE 22. MECHANIC CLASSIFICATIONS BASED 
ON IGOA Kl3CHANIC CERTIFICATION 
PROGRAM 

A. Ensine Overhaul I. Power T r a i n  and S tandard  - 
B. E l e c t r i c a l  

C. C a r b u r e t i o n  

Transmiss ion  

J .  S tandard  and Power S t e e r i n g  

K. Body and Fender 
D.  Cooling System 

L. P a i n t  
E.  Braking System 

F. Automatic Transmiss ion  M. G lass  

N .  Truck Repairman 
G. F r o n t  Suspension 

0 .  Frame 
H.  A i r  Cond i t ion ing  



l is ts  t h e  t a s k  a r e a s  i n  which a  mechanic may be c e r t i f i e d ;  a  

mechanic wishing t o  q u a l i f y  f o r  a  Master Technician C e r t i f i c a t e  

w i l l  be r equ i r ed  t o  succes s fu l ly  complete e i g h t  of t h e  f i r s t  

t e n  examinations, i . e . ,  from A through J. 

Motor v e h i c l e  s a f e t y  i n spec to r  i s  an a d d i t i o n a l  a u t o  

mechanic job t i t l e .  The requirements of veh ic l e  i n spec t ion  

vary s o  much from one motor veh ic l e  j u r i s d i c t i o n  t o  another ,  

however, t h a t  it i s  d i f f i c u l t  t o  c l a s s i f y  i n spec to r s .  T h i r t y  

of t h e  th i r ty - two s t a t e s  c u r r e n t l y  enforc ing  PMVI laws allow 

q u a l i f i e d  mechanics who a r e  employed i n  p r i v a t e l y  owned auto-  

motive r e p a i r  and se rv i ce  es tab l i shments  t o  conduct motor v e h i c l e  

inspec t ions  i n  conjunction wi th  t h e i r  normal work. Consequently, 

t h e  major i ty  of these  men perform both in spec t ions  and mainten- 

ance work. I n  e i t h e r  case ,  t h e  b a s i c  s k i l l  requirement i s  t h a t  

of automotive mechanic even where t he  primary t a s k  i s  in spec t ing  

automobiles r a t h e r  than r e p a i r i n g  them. Booz, Al len,  and 

Hamilton [17] r e p o r t  t h a t  only  s l i g h t  a d d i t i o n a l  t r a i n i n g  i s  

needed t o  upgrade an automobile mechanic t o  motor v e h i c l e  inspec-  

t o r .  

Many r a p a i r  t a s k s  appear and disappear  according t o  t h e  

s t a t e  of t h e  technology and t h e  d i c t a t e s  o f . s t y l e .  The pre-  

focused sea l ed  beam head l igh t ,  f o r  example, e l imina ted  t h e  

need t o  focus ,  b u t  d i d  no t  e l imina t e  t h e  need t o  aim. For a l l  

p r a c t i c a l  purposes,  t h i s  improvement d i d  no t  r e s u l t  i n  a  reduc- 

t i o n  of manpower, s i n c e  t h e  growth of t h e  v e h i c l e  populat ion has 

more than o f f s e t  t h e  savings  i n  manpower t h a t  r e s u l t e d  from t h e  

e l imina t ion  of t he  focusing opera t ion .  P r a c t i c e s  involv ing  more 

complex ope ra t ions ,  however, such a s  engine r e b u i l d i n g  and t h e  

r e p a i r  and overhaul of s t a r t e r s ,  gene ra to r s ,  and o t h e r  acces-  

1 s o r i e s ,  have had a  s i g n i f i c a n t  e f f e c t  on the  l a b o r  f o r c e ;  bo th  
i 

1 
i n  t h e  d i s t r i b u t i o n  of t h e  labor  and i n  t h e  s k i l l s  r equ i r ed  of 

f t he  worker. 
I 
! 
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The automotive s e r v i c e  and r e p a i r  i n d u s t r y  h a s  found t h a t ,  

i n  g e n e r a l ,  it i s  economical ly more r e a l i s t i c  t o  r e p l a c e  defec-  

t i v e  u n i t s  r a t h e r  than  t o  r e p a i r  them. The "remove and r e p l a c e "  

t echn ique  permi ts  t h e  shop t o  handle  a  l a r g e r  volume of work; 

it i n c r e a s e s  customer s a t i s f a c t i o n  (g iven proper  hand l ing  of t h e  

job and a  l i n e  of r e l i a b l e  replacement  p a r t s ) ;  and it a l lows t h e  

e s t a b l i s h m e n t  t o  o p e r a t e  wi th  fewer h i g h l y  s k i l l e d  pe r sonne l .  

Product ion  l i n e  overhaul  methods r e p r e s e n t  a  s u b s t a n t i a l  sav ings  

i n  manpower and a t  t h e  same time r e l i e v e  t h e  need i n  t h e  i n d u s t r y  

f o r  men who a r e  s u f f i c i e n t l y  s k i l l e d  t o  analyze  component d e f e c t s ,  

perform t h e  necessa ry  r e p a i r  work and r e t u r n  t h e  u n i t  t o  s e r v i c e  

i n  p roper ly  o p e r a t i n g  c o n d i t i o n .  The e f f e c t  on t h e  l a b o r  f o r c e  

i s  t o  lower t h e  number of workers r e q u i r e d  t o  ma in ta in  " X "  num- 

b e r  of automobiles  and t o  lower t h e  g e n e r a l  s k i l l  l e v e l  r e q u i r e d  

by t h e  i n d u s t r y  [ l o ] .  

4 . 4 . 2 .  ESTABLISHMENTS I N  TERMS OF J O B  TITLES. Whatever 

t e c h n o l o g i c a l  and economic developments o c c u r ,  t h e  l a b o r  f o r c e  

i s  expected t o  exper ience  an i n c r e a s e d  demand f o r  automotive 

s e r v i c e  and r e p a i r  workers ,  e s p e c i a l l y  mechanics. Bedel [26] 

shows t h a t  t h e r e  a r e  1 . 5  m i l l i o n  men c u r r e n t l y  engaged i n  motor 

v e h i c l e  s e r v i c e  and r e p a i r  i n  t h i s  country .  Tomorrow's Manpower 

Needs s t a t e s  t h a t  approximately 785,000 men were employed 

a s  automotive mechanics i n  1966, and p r o j e c t s  t h i s  f i g u r e  t o  

9 4 0 , 0 0 0  by 1975. These f i g u r e s  i n c l u d e  automobi le ,  t r u c k  and 

bus mechanics, a s  w e l l  a s  body repairmen;  t h e  r e p o r t  s t a t e s  

t h a t  t h r e e  q u a r t e r s  of t h e s e  workers a r e  automobile  mechanics,  

thus  i n d i c a t i n g  t h a t  a  d i s t i n c t i o n  i s  made between automotive 

mechanics and automobile mechanics. Table 2 3  p r e s e n t s  t h e  d i s -  

t r i b u t i o n  of automotive and automobile mechanics a s  it i s  

r e p o r t e d  i n  t h i s  source .  

Tomorrow's Manpower Needs [ 4 9 ]  a l s o  r e p o r t s  t h a t  mechanic 

employment r o s e  from 650,000 i n  1950 t o  785,000 i n  1966, an 



TABLE 23. DISTRIBUTION OF MECHANICS AMONG 
MAJOR EMPLOYER GROUPS 149 I 

Group Percen t  Automotive Automobile 
Employer T o t a l *  1966 1975 1966 1975 

* 

A l l  g roups  1 0  0 785,000 940,000 588,750 705,000 

Independent  
Shops 40 314,000 376,000 235,400 282,000 

D e a l e r s h i p  
(new and used) 25 196,250 235,000 147,187 176,250 

F l e e t  
Opera t ions  10 78,500 94,000 58,875 70,500 

Gas S t a t i o n  and 
Dept. S t o r e s  25 196,250 235,000 147,187 176,250 

*Percentages  a r e  a l l  approximate.  

i n c r e a s e  of abou t  20 p e r c e n t .  I t  i n d i c a t e s  t h a t  t h e  number o f  

v e h i c l e s  i n  use ,  which i s  t h e  p r i n c i p a l  d e t e r m i n a n t  of mechanic 

employment, i n c r e a s e d  about  88 p e r c e n t  i n  t h e  same t i m e  p e r i o d .  

Th i s  d i s p a r i t y  i n  r a t e s  of growth i s  e x p l a i n e d  as a  r e s u l t  of  t h e  

a b r u p t  d e c l i n e  i n  t h e  average  age of v e h i c l e s  f o l l o w i n g  World War 

11 ( i . e . ,  h igh  scrappage r a t e  of pre-war v e h i c l e s  and h i g h  pro- 

d u c t i o n  r a t e  of post-war v e h i c l e s )  and t h e  consequent  d e c l i n i n g  

requi rement  f o r  v e h i c l e  maintenance performed by automot ive  

mechanics. 

These p r o j e c t i o n s  do n o t  t a k e  i n t o  accoun t  t h e  p o s s i b i l i t y  

t h a t  a s h o r t a g e  o f  mechanics e x i s t s ;  t h e y  s imply  r e f l e c t  t h e  

c u r r e n t  l e v e l  of employment. Using t h e s e  d a t a ,  however, t h e  

i n c r e a s e  i n  t h e  mechanic p o p u l a t i o n  i s  c a l c u l a t e d  a t  17,222 men 

p e r  y e a r  between 1966 and 1975. Replacements due t o  a t t r i t i o n  

d u r i n g  t h i s  p e r i o d  w i l l  r e q u i r e  an a d d i t i o n a l  24,150 men p e r  y e a r  

(based on an average  mechanic age of 35 y e a r s ) ,  b r i n g i n g  t h e  

t o t a l  annua l  r equ i rement  t o  approx imate ly  41,372 men. 
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S i n c e  t h e  r ev i ew of t h e  l i t e r a t u r e  i n d i c a t e s  t h a t  t h e r e  i s  

a  s u b s t a n t i a l  s h o r t a g e  of  mechanics ,  an e s t i m a t e  o f  t h e  man- 

power r e q u i r e m e n t s  f o r  t h e  i n d u s t r y  shou ld  make an a l lowance  f o r  

t h i s  f a c t o r .  Table  24 compares a c t u a l  and e s t i m a t e d  c o n d i t i o n s  

TABLE 24. NUMBER OF MECHANICS 
REQUIRED, 1969-1975 

1969 1975 

V e h i c l e s ,  A c t u a l  100,000,000 P r o j e c t e d  121,000,000 

Mechanics,  100: 1 1,000,000 P r o j e c t e d  1 ,210 ,000  

Mechanics,  120 : 1 (e s t ,  ) 836,666 P r o j e c t e d ,  1 2 7 : l  940,000 

Mechanic s h o r t a g e  163,334 P r o j e c t e d  s h o r t a g e  270,000 

t o  p r o j e c t e d  c o n d i t i o n s ,  u s i n g  t h e  r a t i o  of 100 v e h i c l e s  p e r  

I mechanic a s  t h e  c r i t e r i o n  of a  r e a s o n a b l e  mechanic work l o a d .  The 

I i m p l i c a t i o n  h e r e  i s  t h a t  it w i l l  be  n e c e s s a r y  t o  i n c r e a s e  t h e  

employment f i g u r e  by 45,000 men y e a r l y  i n  o r d e r  t o  a v o i d  a  po ten -  

t i a l  s h o r t a g e  o f  270,000 mechanics  by 1975. When t h i s  f i g u r e  i s  

added t o  t h e  17,222 f o r  annua l  growth and t h e  24,150 f o r  a n n u a l  

a t t r i t i o n ,  t h e  t o t a l  r e q u i r e m e n t  from 1969 t o  1975 i s  86,327 

mechanics p e r  y e a r .  Fo l lowing  1975,  t h e  y e a r l y  r e q u i r e m e n t  w i l l  

r e v e r t  t o  a b o u t  41,000 men, depending  upon t h e  c o n d i t i o n s  t h e n  . 
p r e v a i l i n g .  

While t h e  above f i g u r e s  may seem somewhat ex t r eme  i n  t h e  
t 

l i g h t  of p r o j e c t i o n s ,  t h e y  do  n o t  miss by much t h e  p r e d i c t i o n s  

v developed  by Leonard Lech t  [ 3 2 ] .  H e  c o n s i d e r s  t h e  s i x t e e n  s e c -  

t o r s  of t h e  p u b l i c  and  p r i v a t e  economy which a c c o u n t  f o r  v i r -  

t u a l l y  a l l  of  t h e  n a t i o n a l  p r o d u c t i o n .  H e  p r o j e c t s  t h e  1975 

employment l e v e l  t h a t  i s  l i k e l y  t o  o c c u r  i n  e v e r y  o c c u p a t i o n  

i n  each  of t h e s e  s e c t o r s ,  and d e s i g n a t e s  t h e s e  employment f i g u r e s  

a s  "bench mark e s t i m a t e s . "  H e  t h e n  p r e d i c t s  what  t h e  employment 



l e v e l  shou ld  be  i n  each occupa t ion ,  i n  each s e c t o r ,  i n  o r d e r  t o  

ach ieve  an o v e r a l l  improvement i n  t h e  p a t t e r n  of  American l i f e  

by 1975; t h e s e  a r e  d e s i g n a t e d  " a s p i r a t i o n  g o a l s . "  

When a l l  of  t h e  automotive mechanic employment f i g u r e s  from 

L e c h t ' s  s t u d y  a r e  summed, they  a r e  51,000 l e s s  t h a n  t h e  f i g u r e  

produced by t h e  1 0 0 : l  vehicle-mechanic r a t i o  f o r  1975 shown i n  

Table 24. L e c h t ' s  t o t a l s  appear  a s  fo l lows :  

1962 673,000 Benchmark e s t i m a t e ,  1975 932,000 

1964 758,000 A s p i r a t i o n  g o a l ,  1975 1,159,000 

A complete l i s t i n g  of L e c h t ' s  automotive mechanic d a t a  i s  g iven 

i n  Table 25, which, i n c i d e n t a l l y ,  a l s o  p r e s e n t s  a  v e r y  good 

TABLE 25. EMPLOYMENT PROJECTIONS FOR 1975 
FOR AUTOMOBILE MECHANICS AND 
REPAIRMEN BY INDUSTRY [32 1 

Benchmark A s p i r a t i o n  - 
I n d u s t r y  E s t i m a t e s  Goals 

A g r i c u l t u r e  1 ,000 2,000 

Mining 

c o n s t r u c t i o n  

Manufacturing 

Durables 

Nondurables 

T r a n s p o r t a t i o n  

P u b l i c  U t i l i t i e s  

~ornmunica t ions  

Trade 

Wholesale 

R e t a i l  

S e r v i c e s  

(O the r  t h a n  P r i v a t e  Household) 145,000 185,000 

P u b l i c  A d m i n i s t r a t i o n  17,000 22,000 

A l l  I n d u s t r i e s  932,000 1 ,159,000 
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p i c t u r e  of t h e  d i s t r i b u t i o n  of a u t o  mechanics a c r o s s  a l l  seg-  

ments of  t h e  economy. 

4.5. LABOR FORCE CHARACTERISTICS 

The automotive s e r v i c e  and r e p a i r  i n d u s t r y ,  i n  g e n e r a l ,  

d e s c r i b e s  i t s  l a b o r  f o r c e  requi rements  i n  terms of mechanic 

c h a r a c t e r i s t i c s  such a s  exper ience ,  competency, t r a i n i n g ,  and 

a b i l i t y ,  even though about  h a l f  o f  i t s  workers  do n o t  f a l l  i n  

t h e  mechanic c l a s s i f i c a t i o n .  S ince  no s h a r p  d i v i d i n g  l i n e  e x i s t s  

between mechanic and nonmechanic i n  a c t u a l  p r a c t i c e ,  o t h e r  c r i -  

t e r i a ,  such a s  age ,  e d u c a t i o n a l  a t t a i n m e n t ,  m a r i t a l  s t a t u s ,  and 

r a c e  shou ld  be cons ide red  i n  performing an o v e r a l l  e v a l u a t i o n  of 

t h e  i n d u s t r y .  Likewise,  it i s  impor tan t  t o  c o n s i d e r  p r o j e c t i o n s  

of  economic and employment t r e n d s ,  s i n c e  t h e y  c o n t a i n  impor tan t  

i m p l i c a t i o n s  f o r  t h e  procurement and t r a i n i n g  of  mechanics i n  

t h e  f u t u r e .  

Lecht  a n t i c i p a t e s  [32] a  con t inued  growth i n  p o p u l a t i o n ,  

employment, income and g r o s s  n a t i o n a l  produce (GNP), a t  l e a s t  

through t h e  1970 's .  Table 26  p r e s e n t s  t h i s  in fo rmat ion  i n  con- 

densed form. I t  i n d i c a t e s  t h a t  t h e r e  w i l l  be e x t e n s i v e  changes 

TABLE 26. NATIONAL GROWTH OF SELECTED 
ITEMS, 1962 t o  1975 [ 3 2 ]  

I tern 
Ac tua l  ( $ )  P r o j e c t e d  ( $ )  

1962 1964 1975 - 
GNP ( b i l l i o n s )  573 - 7 3 - 2  1 ,010 

Popu la t ion  ( m i l l i o n s )  187 192 226 

C i v i l i a n  Labor Force 
( m i l l i o n s )  72 74 91 

GNP p e r  C a p i t a  3,064 3,240 4,470 

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

i n  both  t h e  s o c i a l  and t h e  economic c l i m a t e  of t h e  n e a r  f u t u r e .  

I t  s u p p o r t s  t h e  assumption found i n  t h e  l i t e r a t u r e  t h a t  v e h i c l e  



p o p u l a t i o n  and t h e  demand f o r  au tomot ive  s e r v i c e s  w i l l  c o n t i n u e  

t o  i n c r e a s e ,  and t h a t  t h e r e  w i l l  b e  a  growing need f o r  s k i l l e d  

au tomot ive  mechanics .  But i t  g i v e s  no i n d i c a t i o n  a s  t o  what t h e  

c h a r a c t e r i s t i c s  of  t h e  mechanic p o p u l a t i o n  w i l l  be .  

4.5.1. RACE, SEX AND RURAL/URBAN DISTRIBUTION. The d i s -  

t r i b u t i o n  o f  t h e  e x p e r i e n c e d  l a b o r  f o r c e ,  i n  terms o f  r a c e ,  s e x  

and r u r a l / u r b a n  l o c a t i o n ,  i s  shown i n  Tab le  27. S i x  o c c u p a t i o n s  

t h a t  r e q u i r e  comparable  s k i l l  l e v e l s  a r e  i n c l u d e d .  The d a t a  a r e  

based  on t h e  1960 census  of  t h e  p o p u l a t i o n  [ 6 5 ] .  

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

% st; % st; % 
Labor Force  Othe r  

Occupat ion  ( e x p e r i e n c e d )  White Negro Races Female Urban 

C a r p e n t e r s  924,460 94.6 4.5 .8 .335 59.0 

E l e c t r i c i a n s  358,202 97 ,9  1 .4  .6 .716 74.8 

M a c h i n i s t s  516,387 97.0 2 .5  . 4  1 .453  78.8 

P a i n t e r s  420,303 92.3 6.9 . 7  1 .948  77.4 

Too l  and 
D i e  Makers 186,200 98 .8  . 9  .1 .702 8 2 . 1  

Mechanics ,  
Automotive 705,380 92.5 6.6 . 8  .363 67.4 

T o t a l  Labor 
Force  68 ,006 ,553  89 .3  9.7 . 8  32.7 73.2 

% 
R u r a l  % 

Non R u r a l  
Farms Farms -- 

34.3 6.6 

23.0 2 . 1  

18 .8  2 .3  

20.2 2.2 

S i n c e  t h e s e  d a t a  a r e  based  on t h e  1960 c e n s u s ,  t h e y  s h o u l d  be  

i n t e r p r e t e d  w i t h  c a r e .  Both t h e  r a c i a l  b a l a n c e  and t h e  r u r a l /  

u rban  d i s t r i b u t i o n  may have  changed c o n s i d e r a b l y  s i n c e  t h e s e  

s t a t i s t i c s  were compiled.  Accord ing  t o  t h i s  t a b l e ,  t h e  automo- 



L 

t i v e  s e r v i c e  and r e p a i r  i n d u s t r y  i s  somewhat more r e c e p t i v e  t o  

t h e  non-white worker than  t h e  o t h e r  s k i l l e d  t r a d e s  (excep t  p a i n t -  

i n g ) ,  a l though  it i s  n o t  a s  accomodating a s  t h e  t o t a l  l a b o r  f o r c e .  

The v e r y  low percen tage  of females i n  t h e  t r a d e  i s  n o t  s u r p r i s -  

i n g ,  a l though  i n  r e a l  numbers t h e r e  were 2,563 exper ienced female 

automotive mechanics i n  t h e  l a b o r  f o r c e  i n  1960. I t  i s  a l s o  

i n t e r e s t i n g  t o  n o t e  t h a t  c a r p e n t e r s  and mechanics a r e  more even ly  

d i s t r i b u t e d  between urban,  r u r a l  and farm than  a r e  e i t h e r  of  t h e  

o t h e r  s k i l l e d  t r a d e s  o r  t h e  t o t a l  work f o r c e .  

4 . 5 . 2 .  GEOGRAPHIC MOBILITY. Another c h a r a c t e r i s t i c  o f  t h e  

a u t o  mechanic t h a t  i s  f r e q u e n t l y  d i s c u s s e d  i n  t h e  l i t e r a t u r e  i s  

t h e  i n c i d e n t  of geographic  m o b i l i t y .  Table  2 8  compares t h e  a u t o  

mechanic w i t h  c a r p e n t e r s ,  e l e c t r i c i a n s ,  m a c h i n i s t s ,  p a i n t e r s ,  

t o o l  and d i e  makers and t h e  t o t a l  male l a b o r  f o r c e .  There i s  

i 

no way t o  t e l l  from t h e s e  d a t a  a t  what age o r  how many times t h e  
i n d i v i d u a l  may have moved from one l o c a l i t y  t o  a n o t h e r .  Nor do  

t h e  d a t a  i n d i c a t e  how o f t e n  t h e  i n d i v i d u a l  may have moved from 

employer t o  employer w i t h i n  t h e  community. 

Table 28  does i n d i c a t e ,  however, t h a t  a u t o  mechanics a r e  

more l i k e l y  t o  be n a t i v e  born Americans t h a n  craf tsmen of  t h e  

o t h e r  occupa t ions  o r  t h a n  t h e  t o t a l  male l a b o r  f o r c e  a s  a whole. 

I t  a l s o  appears  t h a t  automotive mechanics a r e  more l i k e l y  t o  

remain i n  t h e  s t a t e  i n  which t h e y  were born  and r a i s e d ,  even 

though n e a r l y  a t h i r d  of  them were n o t  r e s i d i n g  i n  t h e  s t a t e  
I 

of  t h e i r  b i r t h  a t  t h e  t i m e  of t h e  census .  The t a b l e  shows t h a t  

when a move i s  made, it i s  more l i k e l y  t o  be  made t o  a d i f f e r -  * 
e n t  r eg ion  of t h e  country  than  t o  a d i f f e r e n t  s t a t e  i n  t h e  same 

B r e g i o n ;  t h i s  a p p l i e s  t o  t h e  t o t a l  l a b o r  f o r c e  a s  w e l l  a s  t h e  

l i s t e d  occupa t ions .  Automotive mechanics occupy t h e  ext remes  

i n  Table 2 8  only  i n  terms of coun t ry  of  b i r t h  and r e s i d e n c y  i n  

t h e  s t a t e  o f  b i r t h ;  on a l l  o t h e r  c o u n t s  t h e y  appear  t o  b e  v e r y  

much i n  t h e  mid-range of  geographic  m o b i l i t y ,  a t  l e a s t  s o  f a r  a s  

t h e  l i s t e d  occupa t ions  and t h e  t o t a l  l a b o r  f o r c e  a r e  concerned.  
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4.5.3. WAGES EARNED AND HOURS WORKED. The review of t h e  

l i t e r a t u r e  a l s o  r e v e a l s  a  s t r o n g  i n t e r e s t  i n  t h e  income of  t h e  

mechanic. Table 1 6  compared a u t o  mechanic wages w i t h  t h e  ea rn -  

i n g s  of c raf t smen of s i m i l a r  s k i l l  l e v e l s .  The t a b l e  i n d i c a t e d  

t h a t  automotive mechanics a r e  t h e  lowest  pa id  of  t h e  s i x  occupa- 

t i o n s ,  when compared on t h e  b a s i s  of a l l  m e t r o p o l i t a n  a r e a s .  

Mechanics a r e  lowest  p a i d  i n  t h e  s o u t h  and n o r t h  c e n t r a l  r e g i o n s  

of t h e  coun t ry ,  whi le  p a i n t e r s  and c a r p e n t e r s  a r e  pa id  lower 

average  wages i n  t h e  n o r t h  e a s t e r n  and wes te rn  r e g i o n s  of t h e  

coun t ry .  

Table 29 p r e s e n t s  t h e  d i s t r i b u t i o n  of  hours  worked p e r  week 

f o r  employees i n  s i x  s e l e c t e d  occupa t ions  and t h e  t o t a l  male 

l a b o r  f o r c e .  The t a b l e  i n d i c a t e s  t h a t  compara t ive ly  few auto-  

motive mechanics work p a r t  t ime ,  w h i l e  a  much h i g h e r  pe rcen tage  

of c a r p e n t e r s ,  p a i n t e r s ,  and t h e  t o t a l  male l a b o r  f o r c e  work 

l e s s  than  40 hours a  week. Less  t h a n  a t h i r d  of  t h e  mechanics 

work a s t a n d a r d  40 hour week. While s l i g h t l y  over  a  t h i r d  work 

40 hours  o r  l e s s ,  a lmost  two t h i r d s  work more than  40 hours  a  

week. I n  terms of hours  worked p e r  week, t h e  a u t o  mechanic i s  

more i n t e n s e l y  employed than  e i t h e r  t h e  t o t a l  male l a b o r  f o r c e  

o r  t h e  o t h e r  s k i l l e d  t r a d e s  shown. 

The d a t a  i n  Tables 1 6  and 29 a r e  suppor ted  by a b u l l e t i n  

pub l i shed  by t h e  Bureau of Labor S t a t i s t i c s  [ 6 6 ] .  The s t a t i s -  

t ics  a r e  a t y p i c a l  i n  terms of  automotive mechanics,  however, 

s i n c e  t h e  popu la t ions  surveyed a r e  d i s t i n c t l y  d i f f e r e n t  from 

t h e  u n i v e r s e  wi th  which t h e  p r e s e n t  s t u d y  i s  concerned. The 

employees of  t h e  l a r g e s t  and l e a s t  p rosperous  segment of  t h e  

i n d u s t r y ,  t h e  independent  r e p a i r  shops ,  a r e  omi t t ed  e n t i r e l y .  

The d a t a  i n c l u d e  salesmen,  o f f i c e  p e r s o n n e l ,  and common l a b o r  

a s  w e l l  a s  mechanics. Consequently t h e  s t a t i s t i c s  cannot  be  

e a s i l y  compared w i t h  t h o s e  t a k e n  from t h e  1960 census  r e p o r t .  

The b u l l e t i n  c o n t r i b u t e s  u s e f u l l y  t o  t h i s  s t u d y ,  however, 

s i n c e  it r e v e a l s  t h a t  pay i s  c o n s i s t a n t l y  h i g h e r  i n  m e t r o p o l i t a n  
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T A B L E  29.  P E R C E N T  D I S T R I B U T I O N  O F  MALE EMPLOYED LABOR F O R C E ,  
BY HOURS WORKED P E R  WEEK, FOR S E L E C T E D  O C C U P A T I O N S  1651 

60 40 4 1  
T o t a l  H o u r s  H o u r s  H o u r s  A v e r a g e  % W i t h  
N u m b e r  1 - 1 4  1 5 - 2 9  3 0 - 3 4  35 -39  4 0  41 -48  49 -59  or or o r  ( M e a n )  Job N o t  

O c c u p a t i o n  W o r k i n g  H o u r s  H o u r s  H o u r s  H o u r s  H o u r s  H o u r s  H o u r s  M o r e  L e s s  M o r e  H o u r s  A t  W o r k  

C a r p e n t e r  7 9 1 , 0 6 6  4 . 7 .  7.9 6.3 5.6 49.3  1 6 . 7  6 .0  3 .0  7 4 . 0  25.9 38.9  3.5 

03 E l e c t r i c i a n  329,362 1.4 2 . 1  2.4 3.3 6 4 . 1  1 7 . 0  6 .0  3 . 2  73.5  2 6 . 4  41.6  2 . 1  
0 

M a c h i n i s t  482,152 .7 1 . 2  1 .6  1 .8  64.6  1 8 . 7  8 .4  2.7 7 0 . 1  29 .8  4 2 . 3  1 .9  

P a i n t e r  354,164 6.5 9.5 6.5 8.4 46.8 1 4 . 7  4.4 2 .7  78 .0  2 1 . 9  3 7 . 5  3 .8  

T o o l  and 
D i e  M a k e r  1 7 7 , 4 0 8  .4  .7 1 .5  1 .4  52.6 21.5  16 .7  4.9 56 .8  4 3 . 1  44.4  1 .7  

M e c h a n i c s ,  
A u t o m o t i v e  671 ,642  1.9 2.2 1 .4  1 . 4  28.9 32.3  1 9 . 2  1 2 . 4  3 5 . 9  6 4 . 0  46 .8  1.5 

T o t a l  Labor 
Force 42,558,076 4.4 4.6 3.0 4.4 41 .5  1 9 . 5  10.3  1 1 . 8  5 8 . 1  4 1 . 8  43.2  2 . 1  



a r e a s  t h a n  i n  non-met ropol i tan  a r e a s ,  and it c o n s i s t a n t l y  

i n c r e a s e s  a s  t h e  s a l e s - s i z e  of  t h e  e s t a b l i s h m e n t  i n c r e a s e s .  

S ince  t h i s  a p p l i e s  un i fo rmly ,  a l t hough  n o t  e q u a l l y ,  t o  a l l  c a t e -  

g o r i e s  o f  employees i nc luded  i n  t h e  s u r v e y ,  it i s  l i k e l y  t h a t  it 

a l s o  a p p l i e s  t o  t h e  segments of  t h e  i n d u s t r y  n o t  i n c l u d e d  i n  t h e  

survey .  

4.5.4. AGE OF WORKERS. Table  30 g i v e s  t h e  d i s t r i b u t i o n  of  

ages  f o r  t h e  same s i x  occupa t ions  and f o r  t h e  t o t a l  employed l a b o r  

f o r c e .  The s t a t i s t i c s  f o r  a u t o  mechanics ,  i n  t h i s  i n s t a n c e ,  a r e  

d i s t i n c t l y  d i f f e r e n t  from t h o s e  of  e i t h e r  t h e  t o t a l  l a b o r  f o r c e  

o r  t h e  o t h e r  s e l e c t e d  occupa t ions .  

There  i s  a  s u b s t a n t i a l l y  l a r g e r  p r o p o r t i o n  o f  young workers  

and s m a l l e r  p r o p o r t i o n  of o l d  workers  i n  t h e  mechanic p o p u l a t i o n .  

The d i f f e r e n c e s  a r e  more pronounced between mechanics  and t h e  

o t h e r  t radesmen t h a n  between mechanics and t h e  t o t a l  l a b o r  f o r c e .  

Between t h e  a g e s  of  30 and 54 y e a r s ,  mechanics  f a l l  about  i n  t h e  

middle of t h e  s p r e a d  of p e r c e n t a g e s .  The median age  of  mechanics  

i s  38 .4  y e a r s ,  2 . 1  y e a r s  l e s s  t han  t h e  t o t a l  l a b o r  f o r c e  and 

4.72 y e a r s  l e s s  t h a n  t h e  ave rage  of  t h e  medians of  t h e  o t h e r  

s k i l l s .  These d a t a  a r e  p l o t t e d  i n  graph  form i n  F i g u r e  2 f o r  

e a s e  of  comparison.  

S i n c e  t h e  median age of t h e  younges t  p o p u l a t i o n  (mechanics)  

d i f f e r s  from t h e  median of t h e  n e x t  younges t  p o p u l a t i o n  ( t o t a l  

male l a b o r  f o r c e )  by on ly  2 . 1  y e a r s ,  it was d e c i d e d  t h a t  a  t e s t  

f o r  s t a t i s t i c a l  s i g n i f i c a n c e  shou ld  he  made. Using t h e  formulae  

and t a b l e s  g iven  by McNemar [ 6 7 ] ,  t h e  d i f f e r e n c e  was found t o  be  

s i g n i f i c a n t  a t  a  con f idence  l e v e l  i n  e x c e s s  o f  0.0001. I n  o t h e r  

words,  t h e  p r o b a b i l i t y  i s  l e s s  t h a n  one chance i n  10,000 t h a t  

t h i s  d i f f e r e n c e  o c c u r r e d  because  of  c o i n c i d e n c e  o r  chance e r r o r s  

t h a t  might  have a f f e c t e d  t h e  accu racy  of  t h e  d a t a ,  I t  may b e  

i n f e r r e d ,  t h e r e f o r e ,  t h a t  t h e s e  p o p u l a t i o n s  a r e  i ndeed  s i g n i f i -  

c a n t l y  d i f f e r e n t  i n  median age .  A d i s c u s s i o n  of  t h i s  problem,  

a long  w i t h  t h e  formulae  w i l l  be  found i n  Appendix A. 
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4.5.5. MARITAL STATUS. Automotive mechanics,  t h e  o t h e r  

s e l e c t e d  s k i l l e d  t r a d e s ,  and t h e  t o t a l  male l a b o r  f o r c e  a r e  

a l s o  compared on t h e  b a s i s  of m a r i t a l  s t a t u s .  These d a t a ,  g iven 

i n    able 31, a r e  d e r i v e d  from a  Bureau of Census su rvey  of  a 

f i v e  p e r c e n t  sample of  t h e  t o t a l  popu la t ion  of each occupa t ion .  

I n  t h i s  t a b l e ,  t h e  p e r c e n t  of mechanics i n  a  g iven c a t e g o r y  i s  

compared w i t h  t h e  p e r c e n t  of  each of t h e  o t h e r  p o p u l a t i o n s  i n  

t h e  same ca tegory .  

S ince  t h e  sample s i z e s  ve ry  c o n s i d e r a b l y ,  t h e  r e s u l t i n g  

pe rcen tages  do n o t  n e c e s s a r i l y  p rov ide  a  r e l i a b l e  b a s i s  of com- 

p a r i s o n .  Consequently,  t h e  d a t a  were s u b j e c t e d  t o  a  t e s t  f o r  

s i g n i f i c a n t  d i f f e r e n c e  between two p r o p o r t i o n s  1671.  Since  a  

" Z "  of 1.96 corresponds  t o  a  conf idence  l e v e l  of  0.05,  t h i s  

va lue  was used a s  t h e  cu t -o f f  p o i n t .  Where p a i r s  of propor-  

t i o n s  produced a  " Z "  of l e s s  than  1 . 9 6 ,  t h e  d i f f e r e n c e  i n  per-  

cen tages  was cons ide red  n o t  s i g n i f i c a n t ,  

E n t r i e s  i n  Table 31 t h a t  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  

from t h e  a u t o  mechanic e n t r y  i n  t h a t  c a t e g o r y  a r e  marked w i t h  

an a s t e r i s k .  I n  most c a s e s  it w i l l  be  n o t i c e d  t h a t  t h e  a u t o  

mechanic i s  s i g n i f i c a n t l y  d i f f e r e n t  from t h e  o t h e r  occupa t ions  

and t h e  t o t a l  male l a b o r  f o r c e .  I n  t h e  c a t e g o r y  " s i n g l e s u ,  f o r  

example, a u t o  mechanics a r e  s i g n i f i c a n t l y  d i f f e r e n t  from a l l  

o t h e r  occupa t ions  e x c e p t  p a i n t e r s .  The t o t a l  male l a b o r  f o r c e  

has  t h e  l a r g e s t  p r o p o r t i o n  of  s i n g l e  men, b u t  t h e r e  a r e  pro-  

p o r t i o n a t e l y  more s i n g l e  men i n  t h e  mechanic occupa t ion  than  i n  

t h e  o t h e r  s k i l l e d  t r a d e s ;  t h e  d i f f e r e n c e  between mechanics and 

p a i n t e r s  i s  n o t  s i g n i f i c a n t ,  

4 . 5 . 6 .  EDUCATIONAL BACKGROUND. Table 32 p r e s e n t s  t h e  d i s -  

t r i b u t i o n  of t h e  y e a r s  of s c h o o l  completed f o r  automot ive  mechanics,  

o t h e r  s e l e c t e d  s k i l l e d  t r a d e s  and t h e  t o t a l  male l a b o r  f o r c e .  

When automotive mechanics a r e  compared w i t h  t h e  o t h e r  p o p u l a t i o n s  



TABLE 31 .  MARITAL STATUS OF AUTO MECHANICS, 
OTHER SKILLED OCCUPATIONS, AND 
THE TOTAL MALE LABOR FORCE [ 6 5 ]  

% L i v i n g  
S a m p l e  % W i t h  W i f e  % % 

O c c u p a t i o n  S i z e *  S i n  l e  Yes No Widowed D i v o r c e d  a- - 
A u t o m o t i v e  
M e c h a n i c  3 5 , 1 4 1  1 1 . 5  8 3 . 1  2 . 3  1 . 0  1 . 9  

T o t a l  Male 
L a b o r  F o r c e  2 , 2 8 5 , 6 6 9  1 6 . 7  7 6 . 6  2 . 9  1 . 6  2 .  0** 

T o o l  a n d  Die 
Make r  9 , 2 4 5  6 . 8  8 8 . 3  1 . 5  1 . 1 * *  2 .0**  

P a i n t e r  2 0 , 5 9 6  12 .0**  7 8 . 1  4 .0  2 . 2  3 . 3  

M a c h i n i s t  2 5 , 4 4 4  8 . 4  8 6 . 0  2 . 0  1 . 3  2 . 1 * *  

~ l e c t r i c i a n  1 7 , 7 8 1  7 . 2  8 7 . 4  2 . 0  1 . 1 * *  2 . 0 * *  

C a r p e n t e r  4 6 , 0 6 8  9 . 0  8 4 . 4  2 . 6  1 . 8  2 . 0 * *  

*Sample  s i z e  i s  b a s e d  o n  a s u r v e y  o f  5 8  o f  t h e  t o t a l  pop -  
u l a t i o n  o f  e a c h  o c c u p a t i o n .  

* * D e n o t e s  a p e r c e n t a g e  t h a t  i s  n o t  - s i g n i f i c a n t l y  d i f f e r -  
e n t  from t h a t  o f  au to  m e c h a n i c s  i n  t h e  same c a t e g o r y .  

TABLE 3 2 .  DISTRIBUTION OF THE NUMBER OF 
YEARS OF SCHOOL COMPLETED [ 6 5 ]  

E l e m e n t a r y  H i g h  
S c h o o l  S c h o o l  C o l l e g e  

% 
% M e d i a n  

% % U n d e r  "a % 4  o r  Years 
O c c u p a t i o n  8  8  1 t o  3  4 1 t o  3 More C o m p l e t e d  - - 

A u t o m o t i v e  
M e c h a n i c  1 9 . 9  2 1 . 1  2 9 . 7  2 5 . 0  3 . 7  0 . 4  9 . 9  

T o t a l  Male 
L a b o r  F o r c e  1 8 . 2  1 5 . 8  2 2 . 2  2 4 . 4  9 . 6  9 . 7  11.1 

? 

T o o l  a n d  D i e  
Make r  8 . 2  1 7 . 5  2 6 . 9  3 8 . 6  7 . 8  1 . 0  1 1 . 7  

P a i n t e r  2 6 . 4  2 3 . 0  2 7 . 2  1 8 . 1  4 . 3  0 . 9  9 . 1  

M a c h i n i s t  1 3 . 3  1 9 . 4  2 8 . 6  3 2 . 0  5 . 9  0 . 7  1 0 . 8  

E l e c t r i c i a n  9 . 7  1 4 . 9  2 7 . 2  3 7 . 8  9 . 2  1.1 1 1 . 8  

C a r p e n t e r  2 5 . 2  2 2 . 6  2 4 . 9  2 2 . 2  4 .2  0 . 8  9 . 3  
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i n  terms of t h e  median number of y e a r s  of schoo l  completed,  

i t  i s  found t h a t  they  f a l l  on t h e  low s i d e  of t h e  d i s t r i b u t i o n .  

Mechanics a r e  shown t o  have more y e a r s  of school  than  p a i n t e r s  

o r  c a r p e n t e r s ,  b u t  fewer y e a r s  of schoo l  than  m a c h i n i s t s ,  t o o l  

and d i e  makers, e l e c t r i c i a n s ,  o r  t h e  male l a b o r  f o r c e  a s  a  whole. 

S ince  some of t h e  d i f f e r e n c e s  between t h e  medians appear  

t o  be s l i g h t ,  a  t e s t  f o r  s t a t i s t i c a l  s i g n i f i c a n c e  was made [68] 

which showed t h a t  a l l  of t h e  median y e a r s  of schoo l  completed 

by t h e  occupat ions  a r e  s i g n i f i c a n t l y  d i f f e r e n t  (PC 5 .01)  from 

t h a t  of t h e  a u t o  mechanics. 

4.5.7.  OCCUPATIONAL TRAINING. Bedel l  found [26] t h a t  less 

than h a l f  of t h e  g e n e r a l  work f o r c e  has  had formal  o c c u p a t i o n a l  

t r a i n i n g .  Of t h o s e  who have, about  t h r e e - f i f t h s  a r e  u s i n g  it 

i n  t h e i r  p r e s e n t  jobs ,  about  o n e - f i f t h  had used it on a  p rev ious  

job, and about  o n e - f i f t h  have never  used it. 

A breakdown of  formal  t r a i n i n g  programs i s  shown i n  Table 33. 

TABLE 33. THE DURATION, COMPLETION AND USE OF 
FORMAL OCCUPATIONAL TRAINING [26] 

Dura t ion  of 
T r a i n i n g  ( % )  Completion ( % )  Use of  T r a i n i n g  (%)  

Less More 
than  6  t o  than  Not In Prev.  N o t  

Occupation 6  mo. 12 nio. 12 mo. Comp. Comp. Use --- - - Used Used - 
T o t a l  Male 
L a b o r F o r c e  2 0 . 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 

E l e c t r i c i a n  1 4 . 2  23.6 60.6 75.4 24.2 6 1 . 3  22.0 15 .3  

P a i n t e r  11.5 7.7 80.8 80 .1  16.0 79.9 15.6 4.5 

Machinis t  1 6 . 1  19.4 61.7 81.4 16 .3  58.5 26.6 14.2 

Automotive 
Mechanic 2 4 . 0  29.5 44.7 72.8 25.5 35.7 25.5 37.5 



I t  shows t h e  d u r a t i o n  of t r a i n i n g ,  t h e  pe rcen tage  of complet ion 

of t r a i n i n g ,  and t h e  e x t e n t  t o  which t h e  t r a i n i n g  i s  subsequen t ly  

p u t  t o  use .  Auto mechanics,  s e l e c t e d  s k i l l e d  t r a d e s ,  and t h e  

p o r t i o n  o f  t h e  t o t a l  male l a b o r  f o r c e  t h a t  r e c e i v e s  formal  t r a i n -  

i n g  a r e  inc luded .  

According t o  t h e s e  d a t a ,  formal  t r a i n i n g  programs f o r  a u t o  

mechanics a r e  c h a r a c t e r i s t i c a l l y  s h o r t e r  than  t h e  o t h e r s ,  The 
1 

t a b l e  i n d i c a t e s  t h a t ,  o t h e r  than  p a i n t e r s ,  fewer t r a i n e e s  com- 

p l e t e  t h e  formal  automotive mechanic t r a i n i n g  c o u r s e ,  and,  of 

t h o s e  who complete t r a i n i n g ,  t h e  a u t o  mechanics most o f t e n  f a i l  

t o  pursue  t h e  t r a d e  f o r  which t h e y  were t r a i n e d .  

The s tudy  by Bede l l  [26]  shows how many men i n  t h e  1963 

l a b o r  f o r c e  had p r e v i o u s l y  r e c e i v e d  formal  o c c u p a t i o n a l  t r a i n -  

i n g  i n  t h e  occupat ion  i n  which t h e y  were then  employed. These 

s t a t i s t i c s  a r e  based on a  survey of 2 8 , 0 0 0  p e r s o n s ,  and, w h i l e  

they  show some i n t e r e s t i n g  r e l a t i o n s h i p s ,  t h e y  shou ld  be i n t e r -  

p r e t e d  w i t h  c a r e .  They do n o t  t a k e  i n t o  account  t h e  p roduc t  of 

t h e  MDTA o c c u p a t i o n a l  t r a i n i n g  programs, and t h e y  a r e  compara- 

t i v e l y  o l d ;  consequent ly ,  t h e s e  d a t a  a r e  n o t  r e p r e s e n t a t i v e  of  

t h e  s i t u a t i o n  a s  i t  e x i s t s  today.  A b r i e f  summary of t h e s e  d a t a  

i s  provided i n  Table 3 4 .  

Table 35 shows how occupa t ions  were l e a r n e d ,  and which ways 

of l e a r n i n g  were cons ide red  by B e d e l l ' s  r e s p o n d e n t s  t o  be most 

h e l p f u l .  Note t h a t  " a l l  ways of l e a r n i n g "  t o t a l  more t h a n  1 0 0  

p e r c e n t  s i n c e  many responden t s  r e p o r t e d  more t h a n  one way of 

l e a r n i n g ,  and a l s o  n o t e  t h a t  many responden t s  f a i l e d  t o  i n d i c a t e  

which way of l e a r n i n g  was most h e l p f u l .  No a t t e m p t  was made i n  

t h i s  survey t o  e v a l u a t e  t h e  q u a l i t y  of t h e  t r a i n i n g  o r  t h e  

op in ion  of  t h e  worker,  n o r  was worker o p i n i o n  compared w i t h  

employer op in ion .  

While t h e s e  d a t a  i l l u s t r a t e  some i n t e r e s t i n g  c h a r a c t e r i s -  

t i c s  of t h e  l a b o r  f o r c e  i n  te rms of o c c u p a t i o n a l  t r a i n i n g ,  t h e y  
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TABLE 34. NUMBER OF TRAINING PROGRAMS AND 
INSTITUTION WHERE TAKEN [26]  

Male 
Labor  Auto 
F o r c e  C a r p e n t e r  E l e c t r i c i a n  P a i n t e r  M a c h i n i s t  Mechanic  

Number o f  Programs ( x  1000)  
24 ,143  527 968 15  6  7  32 1 , 7 2 7  

Taken i n :  

J u n i o r  
C o l l e g e  3.8 - 2.2 - 2 .3  .6 

Tech. 
I n s t .  8.2 .9  13.0 4.5 5 .9  4.4 

S p e c i a l  
Schoo l  15.4  9 . 3  10 .5  7 . 1  14 .4  16.0  

A p p r e n t i c e -  
s h i p  11 .7  56.4 24.3  69.7  34.9  6 . 3  

Company 
Schoo l  7.5 1 . 3  4.6 7 . 1  6 .7  3.4 

Armed 
F o r c e s  16.2 6 . 1  16 .8  1 . 3  10 .7  21.6 

Correspon-  
dence  7 .7  2 . 8  6 .0  - 3.8 6 . 1  
Schoo l  

d o  n o t  r e f l e c t  c u r r e n t  e x i s t i n g  c i r c u m s t a n c e s .  B e d e l l ' s  s t u d y  

c o u l d  n o t  t a k e  i n t o  a c c o u n t  t h e  e f f e c t s  o f  t h e  Manpower Develop- 

ment and T r a i n i n g  A c t ,  t h e  V o c a t i o n a l  E d u c a t i o n  A c t  o f  1963 ,  and  

t h e  Economic O p p o r t u n i t y  Ac t  o f  1964. Programs g e n e r a t e d  by t h e s e  

acts  have i n f l u e n c e d ,  and w i l l  c o n t i n u e  t o  i n f l u e n c e ,  t h e  e x t e n t ,  

n a t u r e ,  a v a i l a b i l i t y ,  and  d i s t r i b u t i o n  o f  v o c a t i o n a l  and  occupa-  

t i o n a l  t r a i n i n g .  



Type of 
T r a i n i n g  

F o r m a l  
T r a i n i n g  

O n - t h e - J o b  
L e a r n i n g  

C a s u a l  
M e t h o d  

TABLE 35. HOW TRAINING WAS OBTAINED 
AND MOST HELPFUL WAY OF 
LEARNING CURRENT J O B  [ 2 6 ]  

T o t a l  
L a b o r  A u t o  
F o r c e  C a r p e n t e r  E l e c t r i c i a n  P a i n t e r  M a c h i n i s t  Mechanic 

ALL WAYS OF LEARNING I % I  

FORMAL 
TRAINING MOST HELPFUL WAYS OF LEARNING ( % )  

S c h o o l  8 . 7  2 . 4  1 0 . 7  4 . 5  1 0 . 4  8 . 3  

A p p r e n t i c e -  
s h i p  2 . 0  7 . 0  2 0 . 5  1 2 . 0  1 9 . 7  1 . 6  

A r m e d  
F o r c e s  1 . 2  2 . 3  4 . 9  0 . 5  1 . 3  4 . 4  

ON-THE-JOB 
LEARNING 

O n - t h e - j o b  
I n s t r u c t i o n  2 9 . 6  2 1 . 9  

Company 
C o u r s e s  3 . 6  1 . 2  

W o r k e d  
Way UP 3 . 9  2 . 3  

CASUAL 
METHOD 

F r o m  F r i e n d  
o r  R e l a t i v e  6 . 0  1 4 . 2  

P i c k e d  
it up 2 0 . 4  2 8 . 1  

O t h e r  2 . 5  1 . 7  

N o t  A v a i l -  
able 1 4 . 6  1 6 . 2  



5 .  FINDINGS: THE T R A I N I N G  SYSTEMS 

There a r e  t h r e e  systems f o r  l e a r n i n g  t h e  automotive mechanic ' s  

t r a d e .  The f i r s t  is  through c a s u a l  exposure t o  t h e  occupa t ion  

a s  a  c i rcumstance  of employment. The second i s  through a formal  

program of i n s t r u c t i o n  where t h e  t r a i n i n g  i s  i n s t i t u t i o n a l i z e d ,  

a s  i n  h igh  schoo l  v o c a t i o n a l  c o u r s e s ,  o r  MDTA s k i l l  c e n t e r s .  

The t h i r d  i s  a work-oriented combination of t h e  f i r s t  two, which,  

i n  i t s  most advanced form, becomes formal  a p p r e n t i c e s h i p  t r a i n i n g .  

On-the- job t r a i n i n g  (OJT)  i s  a v a r i a t i o n  of a p p r e n t i c e s h i p ;  

it i s  less r i g o r o u s ,  narrower i n  scope ,  and c u s t o m a r i l y  of  much 

s h o r t e r  d u r a t i o n .  The manufac tu re r s '  t r a i n i n g  c o u r s e  i s  ano the r  

v a r i a t i o n  of a p p r e n t i c e s h i p  which,  i n  g e n e r a l ,  embraces a  s i n g l e  

t o p i c  o r  s u b j e c t  m a t t e r  and l a s t s  only  a  few days .  

5.1. THE NON-SYSTEM 

The most common way of l e a r n i n g  t h e  automotive mechanic ' s  

t r a d e  i s  t h e  a c q u i s i t i o n  of s k i l l s  and knowledge th rough  work 

exper ience .  This  k ind  of l e a r n i n g  i s  t h e  l e a s t  formal  and t h e  

l e a s t  s y s t e m a t i z e d ,  and it i s  c a l l e d  t r a i n i n g  on ly  by a l o o s e  

i n t e r p r e t a t i o n  of t h e  word. One who becomes a mechanic by t h i s  

method t y p i c a l l y  s t a r t s  a s  a  h e l p e r  and works h i s  way up f o r  

i n d e f i n i t e  pe r iod  of t i m e  some u n i d e n t i f i e d  l e v e l  

competency a t  which he becomes known a s  a  mechanic.  Th i s  s t u d y  

a t t a c h e s  t h e  name "non-system" t o  t h i s  p r o c e s s .  

Snow's survey [ l o ]  i n d i c a t e d  t h a t  about  19 p e r c e n t  of a l l  

a u t o  mechanics e n t e r  t h e  t r a d e  w i t h o u t  p rev ious  t r a i n i n g ,  and 

t h a t  an a d d i t i o n a l  e i g h t  p e r c e n t  had l e a r n e d  by "hanging around 

r e p a i r  shops"  and "working on t h e  fami ly  c a r . "  The Occupa t iona l  

Outlook Handbook [35] s t a t e s ,  however, t h a t  "most automobi le  

mechanics l e a r n  t h e  t r a d e  through on-the-job e x p e r i e n c e , "  and 

Snow acknowledges t h a t  h i s  e s t i m a t e  may be  i n  e r r o r  because  of 

t h e  l a r g e  number of r e sponden t s  who checked more t h a n  one answer. 



The r e s u l t s  of Snow's su rvey  a r e  shown i n  Table  36. 

TABLE 36. INITIAL TRAINING SOURCE FOR AUTO MECHANICS 
(176 SURVEY RESPONDENTS) [ l o ]  

T o t a l  P e r c e n t  
Mechanic of T o t a l  

Source  Responses * Responses** 

Trade  School  63 
Formal Appren t i cesh ip  Program 60 
Armed Forces  6  
High School  1 2  
On t h e  Job  w i t h o u t  P rev ious  T r a i n i n g  4 1  
O the r  14 

T o t a l s  19 6 10 0 

* T o t a l  r e sponses  a r e  g r e a t e r  t h a n  176 because  some 
re sponden t s  gave more t h a n  one answer.  

* *  Percen tages  a r e  g iven  i n  terms of a l l  r e s p o n s e s .  

B e d e l l ' s  survey  [26]  was based  on a  much l a r g e r  sample 

t h a n  Snow's ,  and t h e  r e s u l t i n g  s t a t i s t i c s  a r e  g e n e r a l  

agreement  w i t h  t h e  f i n d i n g s  i n  t h e  l i t e r a t u r e .  B e d e l l  r e p o r t s  

t h a t  p e r c e n t  t h e  mechanics a c q u i r e d  t h e i r  mas tery  

t h e  t r a d e  through t h e  c a s u a l  methods of  l e a r n i n g ,  and 48.1 

p e r c e n t  o b t a i n e d  t h e i r  t r a i n i n g  th rough  on-the- job l e a r n i n g .  

Tab le  37 e x p l a i n s  t h e s e  terms i n  d e t a i l .  Note t h a t  t h e  c a t e g o r y  

of  on-the- job l e a r n i n g  c o u l d ,  by d e f i n i t i o n ,  i n c l u d e  many respon-  

d e n t s  whose t r a i n i n g  was e s s e n t i a l l y  non-sys t e m .  

While i t  i s  p o s s i b l e  f o r  t h e  mechanic t o  by-pass a l l  c o n t a c t  

w i t h  t h e  formal  t r a i n i n g  s y s t e m s ,  it i s  n o t  p o s s i b l e  t o  e s c a p e  

t h e  non-system. Consequent ly  t h e  non-system i s  viewed a s  an 

i m p o r t a n t  b u t  l a r g e l y  u n c o n t r o l l a b l e  a s p e c t  of t h e  o v e r a l l  

t r a i n i n g  p r o c e s s .  B e d e l l  found t h a t  40.8 p e r c e n t  of au tomot ive  

mechanics i n d i c a t e d  t h a t  t h e  c a s u a l  methods were t h e  most h e l p f u l  

ways t o  l e a r n  t h e i r  t r a d e ;  28.6 p e r c e n t  f a v o r e d  on-the- job 



TABLE 37.  ALL WAYS O F  LEARNING AUTOMOTIVE 
bECHANIC OCCUPATION [ 2 6 ]  

Method of Learning 

Formal  raini in^^ 
On- the-j  oh Learning 
Casual  Methods 
Not A v a i l a b l e  

P e r c e n t  ~ i s t r i b u t i o n '  

' p e r c e n t  d i s t r i b u t i o n  of c i v i l i a n  workers  22  t o  6 4  
y e a r s  o l d  who completed less than  3 y e a r s  of c o l l e g e ;  
pe rcen tages  t o t a l  more t h a n  100 p e r c e n t  because  of  
m u l t i p l e  r e sponses .  

2 ~ n c l u d e s  s c h o o l  (company t r a i n i n g  s c h o o l  o n l y  i f  
t r a i n i n g  was f u l l - t i m e  f o r  a t  l e a s t  6 weeks ) ,  
a p p r e n t i c e s h i p ,  and Armed Forces.  

3 ~ n c l u d e s  on-the-  ob i n s t r u c t i o n  by s u p e r v i s o r s  o r  
f e l l o w  workers ,  company t r a i n i n g  c o u r s e s  ( p a r t - t i m e ,  
o r  f u l l - t i m e  l e s s  t h a n  6 weeks ) ,  and worked way up by 
promotion. 

4 ~ n c l u d e s  " l e a r n e d  from f r i e n d  o r  r e l a t i v e , "  " j u s t  
p icked it up,"  and o t h e r  methods. 

l e a r n i n g ;  and 14.3  p e r c e n t  chose  formal  t r a i n i n g .  Thus, a lmost  

70  p e r c e n t  of  t h e  michanics  i n d i c a t e d  a  p r e f e r e n c e  f o r  i n f o r m a l  

t r a i n i n g ,  which may b e  roughly  equated  t o  t h e  non-system p r o c e s s .  

The d i s t r i b u t i o n  of r e sponses  t o  "most h e l p f u l  way" i s  shown i n  

Table 38. 

5.2. THE INST1'I'U1.t'Iur\rALIZED SYSTEM 

The i n s t l t u t i o ~ ~ a l i z e d  systent  i s  t h e  a g g r e g a t e  o f  t h e  educa- 

t i o n  and t ra i r r inc ,  i n s t i t u t i o n s  i n  which programs of  fo rmal  occu- 

p a t i o n a l  i n s t r u c t i o n  a r e  a v a i l a b l e  t o  e l i g i b l e  members of  t h e  

g e n e r a l  p u b l i c .  E l i g i - h i l i t y  i s  c o n t r o l l e d  by t h e  i n s t i t u t i o n  

r a t h e r  than  by an enlployer,  and an employed s t a t u s  i s  n o t ,  i n  

g e n e r a l ,  a p r e r e c j u ; s i t e  t o  e n r o l l m e n t .  The b a s i c  purpose  of 

t h e  i n s t i t u t i o n a l i z e d  system j s  t o  p rov ide  t h e  young, t h e  inex-  

pe r i enced ,  and Lhe ~ l n t r a i n e d  wi th  a t  l e a s t  e n t r y - l e v e l  s k i l l  



TABLE 38. MOST HELPFUL WAYS OF LEARNING 
AUTO MECHANIC'S TRADE [ 2 6 1  

Way of Learning 

Formal Tra in ing  
School 
Apprent iceship  
Armed Forces 

On-the- job Tra in ing  
on-the- job I n s t r u c t i o n  
Company Tra in ing  Courses 
Worked Way Up 

Casual Methods 
From Friend o r  Re la t ive  
Picked I t  Up 
Other  

Not Avai lable  

D i s t r i b u t i o n  i n  Percent  

i n  a  s p e c i f i c ,  s e l e c t e d  occupat ion .  Advanced c o u r s e s ,  r e c u r r e n t  

t r a i n i n g ,  and up-grading programs a r e  customary and l e g i t i m a t e  

secondary goa l s  of t h e  system. The system inc ludes  t h e  p u b l i c  

s c h o o l s ,  t h e  post-secondary s c h o o l s ,  t h e  a d u l t  educa t ion  programs, 

t h e  MDTA i n s t i t u t i o n a l  t r a i n i n g  c e n t e r s  and t h e  commercial 

t r a d e  s c h o o l s .  

5 .2.1.  THE PUBLIC SCHOOL VOCATIONAL T R A I N I N G  PROGRAMS. 

The p u b l i c  schoo l s  o f f e r  two kinds  of o c c u p a t i o n a l l y  o r i e n t e d  

programs: those  t h a t  a r e  an ex tens ion  of t h e  g e n e r a l  educa t ion  

p rocess ,  and those  t h a t  a r e  in tended  t o  p r e p a r e  t h e  youth f o r  

employment i n  a s e l e c t e d  occupat ion .  Programs t h a t  simply 

provide  t h e  s t u d e n t  wi th  an overview of t h e  world of work, 

o r  an i n t r o d u c t o r y  exper ience  i n  a  g iven occupa t iona l  a r e a ,  a r e  

u s u a l l y  c l a s s i f i e d  a s  i n d u s t r i a l  a r t s .  Programs t h a t  a r e  

in tended t o  equ ip  t h e  s t u d e n t  w i t h  a t  l e a s t  t h e  minimum knowledge 

and s k i l l s  r e q u i r e d  f o r  e n t r y - l e v e l  employment i n  a  s p e c i f i c  



t r a d e  o r  occupation a r e  c l a s s i f i e d  a s  vocat ional .  

Although i n d u s t r i a l  a r t s  programs can provide a  p r a c t i c a l  

i n t roduc t ion  t o  an occupation,  t h e  l i t e r a t u r e  i n d i c a t e s  t h a t  

they a r e  no t  o r d i n a r i l y  d i r e c t e d  t o  t h a t  end. These programs 

a r e  usua l ly  designed f o r  t h e  lower grades ,  i . e . ,  j un io r  high 

school ,  and they a r e  f requent ly  t he  only occupat ional ly  o r i e n t e d  

courses ava i l ab l e  i n  a  school .  Where vocat ional  t r a i n i n g  courses  

i n  t r a d e  and i n d u s t r i a l  s u b j e c t s  a r e  o f f e r e d ,  however, they a r e ,  

f o r  t h e  most p a r t ,  t aught  only i n  t he  l a s t  two yea r s  of h igh 

school. Thus, s tudents  who do no t  e n t e r  high school ,  o r  who 

f a i l  t o  complete i t ,  a r e  r e g u l a r l y  denied the  in-school oppor- 

t u n i t y  t o  acquire  a  s a l a b l e  voca t iona l  s k i l l .  

While t he  i n d u s t r i a l  a r t s  courses c o n s t i t u t e  an important  

back-up f o r  t he  voca t iona l  educa t iona l  system, t h i s  s tudy  i s  

concerned with  programs t h a t  a r e  s p e c i f i c a l l y  designed t o  t r a i n  

automotive mechanics. Consequently, the  jun ior  high school  and 

i n d u s t r i a l  a r t s  courses have been de l e t ed  from the  s tudy ,  and 

da t a  c o l l e c t i o n  has been r e s t r i c t e d  t o  t he  high school  voca t iona l  

t r a i n i n g  programs f o r  automotive mechanics. 

Job Market Or i en t a t i on .  General ly ,  t h e  high school  au to  

mechanic course i s  designed around the  s tandard  American automo- 

b i l e ,  and these  courses a r e  supposed t o  equip t h e  s t u d e n t  wi th  

t h e  fundamental s k i l l s  and knowledge requi red  i n  t h e  r o u t i n e  

s e r v i c e ,  maintenance and r e p a i r  of automobiles. Although 

spec i a l i zed  courses ,  such as  engine tune-up, front-end r e p a i r ,  

a i r  condi t ioning,  o r  au to  e l e c t r o n i c s  a r e  a v a i l a b l e  i n  many 

schools ,  t he  major emphasis i s  on developing an a l l -around 

mechanic. Y e t ,  even though the  primary i n t e n t i o n  i s  t o  p repare  

t he  s tuden t  f o r  a  succes s fu l  c a r e e r ,  t h e r e  is  no assurance  t h a t  

he w i l l  be accepted i n t o  t h e  i ndus t ry  as  a  mechanic o r  t h a t  he 

w i l l  choose t o  pursue t h e  mechanic t r a d e  upon gradua t ion .  



L 

The job market i t s e l f  i s  composed of two g e n e r a l  c l a s s e s  of 

jobs:  t h o s e  i n  which t h e  graduate  i s  employed a s  an a u t o  

mechanic, and those  i n  which t h e  g radua te  i s  employed i n  t h e  

i n d u s t r y ,  b u t  i n  some capac i t y  o t h e r  than  au to  mechanic. When 

a job opening occu r s ,  t h e  employer must dec ide  whether t o  

cons ide r  it an e n t r y  l e v e l  vacancy and what t h e  p r e r e q u i s i t e s  

f o r  employment should  be.  H e  must a l s o  dec ide  whether o r  no t  

r e c e n t  g r adua t e s  of h igh  schoo l  au to  mechanic courses  a r e  

e l i g i b l e  f o r  t h e  p o s i t i o n .  The i n d u s t r y  i n  g e n e r a l  a s s i g n s  

mechanic jobs on t h e  b a s i s  of exper ience  r a t h e r  than  t r a i n i n g ,  

where t h e  t r a i n i n g  i s  of  t h e  h igh schoo l  pre-employment type .  

Consequently,  t h e  schoo ls  a r e  t r a i n i n g  a t  above e n t r y  l e v e l  a s  

e s t a b l i s h e d  by t h e  i n d u s t r y ,  b u t  a t  below e n t r y  l e v e l  i n  terms 

of t h e  indust ry-wide  s t anda rd  of  mechanic competency and exper ience .  

S ince  t h e  new automobile d e a l e r s h i p  ga rages  have t r a d i t i o n -  

a l l y  pa id  t h e  h i g h e s t  s a l a r i e s ,  they  have become a primary job 

t a r g e t  f o r  au to  mechanics. However, it i s  seldom p o s s i b l e  t o  

s t e p  from t h e  classroom i n t o  such a p o s i t i o n ,  s i n c e  mechanic 

jobs a r e  n o t  r e a d i l y  a v a i l a b l e  t o  e n t r y  l e v e l  people .  The 

independent  automotive r e p a i r  shop and o t h e r  employers of a u t o  

mechanics a l s o  compete f o r  s k i l l e d  workmen. L ike  d e a l e r s h i p s ,  

however, they  a r e  r e l u c t a n t  t o  a ccep t  t h e  new gradua te  as a f u l l y  

q u a l i f i e d  mechanic. 

I t  i s  customary t o  s t a r t  t h e  au to  mechanic g r adua t e  i n  a 

p o s i t i o n  of lesser r e s p o n s i b i l i t y ,  such a s  h e l p e r  o r  g r e a s e r .  

I n  t h i s  way, t h e  new mechanic can broaden h i s  expe r i ence  wh i l e  

he  is  acqu i r i ng  t h e  needed ma tu r i t y .  Consequently,  many r e l a t e d  

occupa t ions ,  such a s  g a s o l i n e  s e r v i c e  s t a t i o n  a t t e n d a n t  o r  p a r t s  

coun te r  man, a r e  recognized a s  l e g i t i m a t e  a r e a s  of  t h e  job market .  

Thus, it would be e n t i r e l y  c o r r e c t  t o  s ay  t h a t  t h e  job market 

toward which t h e  h igh  schoo l  programs a r e  o r i e n t e d  encompass 

a l l  a s p e c t s  of automotive s e r v i c e  and r e p a i r  work, i n c l u d i n g  

9 5 



t h e  g a s o l i n e  s e r v i c e  s t a t i o n ,  t h e  independent  shops and s p e c i a l t y  

houses ,  automotive p a r t s  p l a c e s ,  and t h e  automobile  d e a l e r s h i p  

ga rages .  

Labor Force  Involved.  There a r e  two g e n e r a l  c a t e g o r i e s  

of workers  who depend upon t h e  formal  t r a i n i n g  p r o c e s s  f o r  an 

improved employment o p p o r t u n i t y :  t h o s e  who a r e  p r e p a r i n g  

f o r  e n t r y  l e v e l  employment, and t h o s e  who seek upgrading.  I n  

t h e  c a s e  of  t h e  p u b l i c  secondary  s c h o o l ,  t h e  emphasis i s  on 

p r e p a r a t i o n  f o r  employment; upgrading programs a r e  o f f e r e d  i n  

t h e  h i g h  s c h o o l ,  b u t  most ly i n  t h e  form of n i g h t  s c h o o l  a d u l t  

e d u c a t i o n  c o u r s e s .  

Most h i g h  schoo l  job p r e p a r a t i o n  programs c o n s i s t  of i n -  

s c h o o l ,  pre-employment, v o c a t i o n a l  e d u c a t i o n  c o u r s e s .  Co- 

o p e r a t i v e  on-the-job t r a i n i n g  programs (work-study programs) 

account  f o r  an i n c r e a s i n g  p r o p o r t i o n  of h igh  s c h o o l  t r a i n i n g  

programs. Academic c l a s s e s  r e l a t e d  t o  a p p r e n t i c e s h i p  t r a i n i n g  

programs a r e  a l s o  conducted i n  h igh  s c h o o l s .  

The most e x t e n s i v e  f u l l - t i m e  in - schoo l  programs,  however,  

a r e  t h o s e  concerned w i t h  secondary  s c h o o l  pre-employment t r a i n i n g ,  

w h i l e  t h e  a d u l t  e d u c a t i o n  c l a s s e s  touch  t h e  l a r g e s t  number of  

people  ( i n  t h e  t r a d e  and i n d u s t r i a l  c a t e g o r y ) .  A g e n e r a l  r e p o r t  

of t h e  Advisory Council  on Voca t iona l  Educat ion  [ 2 7 ]  d e t a i l s  

t h e  e x t e n t  of p a r t i c i p a t i o n  i n  t h e  v a r i o u s  t r a i n i n g  programs 

( e x c e p t  MDTA). Th i s  i n f o r m a t i o n  i s  g iven  i n  Table  39.  Note 

t h a t  a u t o  mechanics a r e  a  sub-group of t h e  t r a d e  and i n d u s t r i a l  

c a t e g o r y ;  t h i s  s o u r c e  i n d i c a t e s  t h a t  7 .7  p e r c e n t  of t h e s e  

(98,377) a r e  a u t o  mechanic s t u d e n t s ,  and 1 . 0  p e r c e n t  (12 ,912)  a r e  

a u t o  body and fender  t r a i n e e s .  No breakdown of  a u t o  mechanics 

i s  g iven  accord ing  t o  program t y p e ,  i . e . ,  secondary ,  p o s t -  

secondary ,  a d u l t  e d u c a t i o n ,  o r  s p e c i a l  needs .  

Sponsorship  and F i n a n c i a l  Suppor t .  While numerous au tomot ive  . 
manufacturers  and s u p p l i e r s  encourage  a u t o  mechanic t r a i n i n g  i n  



TABLE 3 9 .  D I S T R I B U T I O N  O F  OCCUPATIONAL TRAINING PROGRAMS 
ACCORDING TO OCCUPATION AND LEVEL OF CONTROL [ 2 7 ]  

E d u c a t i o n a l  

C a t e g o r y  T o t a l  

A g r i c u l t u r a l  9 0 7 , 3 5 4  

D i s t r i b u t i v e  4 2 0 , 4 2 6  

H e a l t h  
O c c u p a t i o n s  8 3 , 6 7 7  

Home E c o n o m i c s  1 , 8 9 7 , 6 7 0  
\D 
4 O f f i c e  

O c c u p a t i o n s  1 , 2 3 8 , 0 4 3  

T e c h n i c a l  2 5 3 , 8 3 8  

T r a d e  and 
I n d u s t r i a l  1 , 2 6 9 , 0 5 1  

Secondary Post-Secondary A d u l t  Special  N e e d s  

N u m b e r  P e r c e n t  N u m b e r  P e r c e n t  N u m b e r  Pe rcen t  N u m b e r  P e r c e n t  



t h e  high schools  through donations of equipment, s c h o l a r s h i p s ,  

compet i t ions ,  and o the r  c o n t r i b u t i o n s ,  t h e  main sources  of 

sponsorship  f o r  voca t iona l  educat ion a r e  the  var ious  agencies  

and branches of the f e d e r a l ,  s t a t e  and l o c a l  government. An 

a d d i t i o n a l  important  source  of support  i s  t h e  bus iness  and pro- 

f e s s i o n a l  a s soc i a t i ons  such as  t he  National  Automobile Dealers 

Assoc ia t ion ,  Automobile Manufacturers Assoc ia t ion ,  and t h e  

American Vocational  Assoc ia t ion ,  and the  a f f i l i a t e d  i n d u s t r i e s  

such a s  petroleum and insurance.  

The funding of au to  mechanic t r a i n i n g  i s  r epo r t ed  only 

i n  genera l  terms i n  t h i s  s tudy ,  s i n c e  a  c o s t / b e n e f i t  a n a l y s i s  

was no t  performed. The r e p o r t  of t h e  Advisory Council on 

Vocational  Education i s  based on f i s c a l  1 9 6 6  d a t a  and shows t h e  

t o t a l  f e d e r a l ,  s t a t e  and l o c a l  expendi tures  f o r  voca t iona l  

educat ion and f o r  o v e r a l l  t r a d e  and i n d u s t r i a l ,  b u t  does no t  

d e t a i l  t h e  c o s t  of automotive mechanic t r a i n i n g .  The c o s t  of 

au to  mechanic t r a i n i n g  was computed, t h e r e f o r e ,  a s  fol lows.  

The r a t i o  of t h e  c o s t  of t r a d e  and i n d u s t r i a l  t r a i n i n g  t o  

t h e  t o t a l  c o s t  of voca t iona l  educat ion was found by d iv id ing  

t h e  c o s t  per  t r a d e  and i n d u s t r i a l  p u p i l  wi th  t h e  c o s t  pe r  p u p i l  

of voca t iona l  educat ion.  These f i g u r e s  a r e  der ived  from d a t a  

given i n  t h e  r e p o r t .  Applying t h i s  r a t i o  (found t o  be 2.68) 

t o  t he  c o s t  of voca t iona l  educat ion pe r  p u p i l  f o r  each l e v e l  of 

t r a i n i n g  then produces t h e  pe r  p u p i l  c o s t  f o r  each l e v e l  of 

t r a i n i n g  f o r  t r a d e  and i n d u s t r i a l  enro l lments .  

Since t h e  Advisory Council r e p o r t  makes no d i s t i n c t i o n  

between t h e  c o s t  of t r a d e  and i n d u s t r i a l  t r a i n i n g  and au to  

mechanic t r a i n i n g ,  t h i s  s tudy  assumes t h a t  t h e  c o s t s  a r e  t h e  

same. Although t h e  d a t a  i n d i c a t e  t h a t  7 . 7  pe rcen t  of t h e  

enrol lments  (98,377) a r e  au to  mechanic s t u d e n t s ,  t h e  d i s t r i b u t i o n  

a t  t h e  d i f f e r e n t  l e v e l s  of t r a i n i n g  i s  no t  g iven.  Consequently, 

t h e  percentages der ived  from an unpublished r e p o r t  by Harold ~ u i s  



[71] a r e  used t o  provide  an e s t i m a t e d  d i s t r i b u t i o n ,  shown i n  

Table 40. Duis '  t r e a t m e n t  of t h e s e  s t a t i s t i c s  i s  inc luded  i n  

Appendix C.  

Expendi ture /  
P u p i l  179.16 535.52 35.96 276.49 146.20 

% of  T o t a l *  
Enrol lment  52.9 1 5 . 1  29.6 2 . 1  99.7 

Enrol lments  52,041 14,855 29,120 2,066 98,377** 

Est imated  
Expendi tures  9,323,743 7,955,111 1 , 0 4 7 , 1 4 1  571,205 18,897,200 

*From r e f e r e n c e  7 1 .  
**From r e f e r e n c e  27. 

I t  i s  recognized t h a t  t h e  f i g u r e s  i n  Table  40 may be  cons ide r -  

a b l y  i n  e r r o r ,  s i n c e  they  a r e  based on assumpt ions  r a t h e r  than  f a c t s .  

The r e p o r t  of t h e  Advisory Council  acknowledges t h a t :  

The r e p o r t i n g  system p r e s e n t s  s e v e r e  l i m i t a t i o n s  t o  any type  
of a n a l y s i s  t h a t  can be made. I t  does n o t  p rov ide  e n r o l l -  
ments and e x p e n d i t u r e s  f o r  t h e  d i f f e r e n t  l e v e l s  of i n s t r u c -  
t i o n .  F u r t h e r ,  i n  r e p o r t i n g  by broad o c c u p a t i o n a l  programs, 
t h e r e  i s  no way t o  de termine  v a r i a t i o n s  of s p e c i f i c  pro-  
grams w i t h i n  t h e  o c c u p a t i o n a l  f i e l d s .  

Consequently,  t h e s e  f i g u r e s  a r e  b o t h  i n e x a c t  and i n a c c u r a t e ,  and 

a r e  in tended  on ly  t o  p rov ide  a  g r o s s  measurement of  t h e  c o s t  of 

t h e  p u b l i c ,  in - schoo l ,  a u t o  mechanic,  t r a i n i n g  e f f o r t .  

The 1968 Diges t  of Educa t iona l  S t a t i s t i c s  [68]  shows t h e  

d o l l a r  amount of g r a n t s  and l o a n s  f o r  e d u c a t i o n  t h a t  a r e  adminis- 

t e r e d  by each depar tment  of t h e  F e d e r a l  government,  i n c l u d i n g  

t h o s e  admin i s t e red  by t h e  O f f i c e  of  Educat ion .  I n  a d d i t i o n ,  it 



l i s t s  a l l  of t h e  f e d e r a l  a c t s ,  such a s  George Barden, Smith- 

Hughes, Vocat ional  Education Act of 1963, t h e  Manpower Develop- 

ment and Tra in ing  Act and o t h e r s ,  a l l  of which provide funds 

f o r  voca t iona l  t r a i n i n g .  While t h i s  source i n d i c a t e s  t h a t  over  

439 m i l l i o n  d o l l a r s  was ob l iga ted  by the  Federa l  government f o r  

voca t iona l  educat ion  i n  1968, it does no t  i n d i c a t e  what pro- 

por t ion  of t h a t  amount was a l l o c a t e d  t o  automotive mechanic 

t r a i n i n g .  

Another important  f i n a n c i a l  a spec t  of voca t iona l  t r a i n i n g  

has t o  do wi th  t h e  ea rn ings  of t h e  s tuden t .  Where t h e  t r a i n -  

i n g  i s  conducted f u l l  t ime i n  t h e  high school ,  i n c i d e n t a l  s t u -  

den t  ea rn ings  a r e  n o t  o r d i n a r i l y  viewed a s  being e s s e n t i a l  t o  

the  educa t iona l  process.  While such par t - t ime jobs a r e  gen- 

e r a l l y  considered t o  be b e n e f i c i a l ,  they  a r e  f r e q u e n t l y  suspec- 

t e d  of being a p o t e n t i a l  t h r e a t  t o  s a t i s f a c t o r y  completion of 

the  program. 

I n  t h e  case  of t h e  coopera t ive  educat ion program, however, 

where t h e  work-study p r i n c i p a l  i s  used,  s t u d e n t  employment i s  an 

i n t e g r a l ,  planned dimension of t h e  o v e r a l l  l e a r n i n g  p rocess ,  and 

i s  considered t o  e x e r t  an important  i n f l u e n c e  on t h e  a t t i t u d e ,  

behavior  and progress  of t h e  s t u d e n t .  Since t h e  s t u d e n t  i s ,  i n  

f a c t ,  employed by a businessman who coopera tes  w i t h  t h e  school  

(by providing a job and on-the-job t r a i n i n g ) ,  t h e  s a l a r y  becomes 

h igh ly  important  a s  a symbol of success  and a s  an i n c e n t i v e  t o  

continue t h e  program. While co-op s t u d e n t s  normally work about  

h a l f  t ime,  and a r e  normally paid an e n t r y - l e v e l  wage, they  gen- 

e r a l l y  respond favorably  t o  t h e  system, and g e n e r a l l y  a r e  more 

i n c l i n e d  t o  s t i c k  wi th  t h e  t r a d e  than s t u d e n t s  who r e c e i v e  t h e i r  

t r a i n i n g  i n  the  f u l l  t ime,  high schoo l ,  v o c a t i o n a l  program. 

Enrol lments ,  Completions and Job Placements.  The Advisory 

Council on Vocational  Education presented  t h e  f i s c a l  yea r  1966 

enrol lment  d a t a  i n  terms of t h e  d i f f e r e n t  l e v e l s  of v o c a t i o n a l  



educa t ion  [27] :  i . e . ,  secondary,  post-secondary,  a d u l t  educa- 

t i o n ,  and s p e c i a l  needs. The percentage  of t h e  t o t a l  v o c a t i o n a l  

enrol lment  i s  r e p o r t e d  f o r  each of t h e s e  c a t e g o r i e s ,  b u t  t h e  

d a t a  a r e  l i s t e d  according t o  t h e  major v o c a t i o n a l  educa t ion  c l a s s -  

i f i c a t i o n s :  f o r  example, a g r i c u l t u r e ,  home economics, d i s t r i b u -  

t i v e ,  t e c h n i c a l  educa t ion ,  t r a d e  and i n d u s t r i a l ,  e t c .  The e n r o l l -  

ments i n  s p e c i f i c  occupat ions ,  such a s  c a r p e n t e r ,  plumber, e l e c -  

t r i c i a n ,  mach in i s t ,  o r  a u t o  mechanic, a r e  n o t  d e t a i l e d  b u t  a r e  

shown a s  a  percentage  o f ,  i n  t h i s  c a s e ,  t h e  t r a d e  and i n d u s t r i a l  

c l a s s i f i c a t i o n .  Thus t h e  d a t a  do n o t  show how many a u t o  mechanic 

t r a i n e e s  t h e r e  a r e ,  b u t  what p e r c e n t  of t h e  t r a d e  and i n d u s t r i a l  

s t u d e n t s  a r e  l e a r n i n g  t o  be a u t o  mechanics. 

While t h e  number of t r a d e  and i n d u s t r i a l  s t u d e n t s  i n  each 

l e v e l  i s  g iven,  it i s  n o t  p o s s i b l e  t o  be s u r e  how many automo- 

t i v e  s t u d e n t s  t h e r e  a r e  i n  each l e v e l ,  s i n c e  t h e r e  i s  no i n d i c a -  

t i o n  t h a t  t h e  d i s t r i b u t i o n  of automotive s t u d e n t s  i s  t h e  same a s  

t h e  d i s t r i b u t i o n  of t h e  t o t a l  t r a d e  and i n d u s t r i a l  popu la t ion .  

According t o  t h i s  r e f e r e n c e ,  t h e r e  a r e  1 ,269,051 s t u d e n t s  i n  

t r a d e  and i n d u s t r i a l  programs, and 7.7 p e r c e n t  of  t h e s e ,  o r  

98,377, a r e  i n  automotive mechanic t r a i n i n g  courses .  Using t h e  

d i s t r i b u t i o n  f i g u r e s  f o r  l e v e l  of educa t ion ,  25 .1  p e r c e n t  of t h e  

mechanic t r a i n e e s  (24,693) a r e  i n  secondary,  9.1 p e r c e n t  (8 ,952)  

a r e  i n  post-secondary,  63.3 p e r c e n t  (62,273) a r e  i n  a d u l t  educa- 

t i o n ,  and 2.4 p e r c e n t  (2,361) a r e  i n  s p e c i a l  needs. The f i g u r e  

f o r  enrol lment  a t  t h e  secondary l e v e l  i s  low accord ing  t o  i n f o r -  

mation de r ived  from o t h e r  sources .  

I n  S u b j e c t  Of fe r inqs  and Enrol lments  i n  P u b l i c  Secondary 

Schools [ 2 8 ] ,  d a t a  from a  survey of t h e  1960-61 schoo l  y e a r  a r e  

used. I n  t h i s  c a s e  t h e  number of schoo l s  o f f e r i n g  s p e c i f i c  sub- 

j e c t s  a r e  r e p o r t e d ,  a s  w e l l  a s  t h e  t o t a l  en ro l lmen ts  i n  t h o s e  

s u b j e c t s .  This  source  i n d i c a t e d  t h a t  a u t o  mechanics accounted 

f o r  16 p e r c e n t  of t h e  t r a d e  and i n d u s t r i a l  e n r o l l e e s .  Data a r e  

given f o r  both i n d u s t r i a l  a r t s  and v o c a t i o n a l  educa t ion  ( f o r  



grades  9-12) and a r e  l i s t e d  a s  fol lows:  

Power and Auto Mechanics ( I n d u s t r i a l  A r t s )  

Number of Schools  O f f e r i n g  779 

Enrol lments  

Half Year 
F u l l  Year 

Automotive Mechanics (Vocat ional )  

Number of Schools Of fe r ing  

Enrol lments  

Half Year 
F u l l  Year 

This  source  does n o t  i n d i c a t e  how many of t h e  s c h o o l s  o f f e r -  

i n g  an i n d u s t r i a l  a r t s  automotive course  a r e  t h e  same s c h o o l s  a s  

those  o f f e r i n g  v o c a t i o n a l  a u t o  mechanic courses .  Nor i s  t h e r e  

any i n d i c a t i o n  of how many of t h e  a u t o  mechanic s t u d e n t s  may have 

p rev ious ly  taken an i n d u s t r i a l  a r t s  a u t o  mechanic course .  The 

r e p o r t  shows t h a t  t h e r e  were 54,599 s t u d e n t s  e n r o l l e d  i n  voca- 

t i o n a l  a u t o  mechanic courses  and 54,286 s t u d e n t s  e n r o l l e d  i n  non- 

v o c a t i o n a l  automotive courses  d u r i n g  t h e  schoo l  y e a r  i n  which t h e  

survey was made. On t h i s  b a s i s ,  t h e  t o t a l  number of  in-school  

youths wi th  some pre-employment exposure t o  t h e  a u t o  mechanic 's  

t r a d e  was 108,845. These f i g u r e s  do n o t  i n c l u d e  t h e  11,196 

s t u d e n t s  e n r o l l e d  i n  a u t o  body mechanics courses .  

The U.S. O f f i c e  of Educat ion now r e q u i r e s  each s t a t e  t o  f i l e  

an annual  r e p o r t  of a l l  f e d e r a l l y  a s s i s t e d  p u b l i c  schoo l  voca- 

t i o n a l  programs. The d a t a  a r e  r e p o r t e d  i n  accordance w i t h  a  

numerical  system d e s c r i b e d  i n  Vocat ional  Educat ion and Occupa- 

t i o n s ,  1969 [691. This  system, which i d e n t i f i e s ,  d e f i n e s  and 

c l a s s i f i e s  v o c a t i o n a l  and t e c h n i c a l  i n s t r u c t i o n  programs, and 

l i n k s  them t o  a  wide range of occupa t ions ,  was developed through 

t h e  j o i n t  e f f o r t s  of t h e  Div i s ion  of Vocat ional  and Techn ica l  

Educat ion,  Bureau of Adul t ,  Vocat ional  and L i b r a r y  Programs, 

U.S. Off ice  of Educat ion ,  and t h e  Branch of Occupa t iona l  A n a l y s i s ,  



U.S. Training and Employment Service, Manpower Administration. 

The system is basically a cross reference of the training courses 

identified 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: 

01. 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 

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 



17.0302 Mechanics 620.281-014 Automobile Mechanic 
620.281-018 Automobile Tester 
620.381-014 ~uto.-Service Mechanic 
620.884-010 Auto.-Mechanic, Helper 

17.0303 Specialization, 620.281-034 Brake Man, Automobile 
Other 620.281-042 Carburetor Man 

620.281-062 Front-End Man 
620.281-098 Transmission Mechanic 
620.281-106 Tune-Up Man 
620,381-010 Auto.-Radiator Man 

(Etc. 9 additional titles) 

17.0399 Automotive Ser- No Specific DOT Classification 
vices, Other Listed 

The following data were taken from an unpublished summary of 

the FY 1968 enrollments [71] by Harold Duis a condensed version 

of which appears in Appendix C. 

Enrollments 
Post Adult Education Special 

Category Secondary Secondary Prep, Supp. heeds Total 

17.0300 16,251 452 920 1,550 827 20,000 

-'. 0301 9,716 3,682 1,486 2,901 736 18,521 

,0302 61,821 17,490 7,803 26,661 2,705 116,480 

17.0303 1,004 15 1 837 8,140 92 10,224 

17.0399 2,814 279 56 611 232 3,992 

The Duis report 1711 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 corn- 



p l e t i o n s  and 64.8 p e r c e n t  of t h e  pos t - secondary  comple t ions  

a r e  a v a i l a b l e  f o r  p lacement ;  t h e  remain ing  43 .1  p e r c e n t  and 

35.2 p e r c e n t  go i n t o  t h e  armed s e r v i c e ,  c o n t i n u e  f u l l - t i m e  s t u d y ,  

o r  a r e  n o t  a v a i l a b l e  f o r  o t h e r  r ea sons .  Although t h e s e  p e r c e n t -  

ages  a p p l y  t o  t h e  e n t i r e  c a t e g o r y  of  t r a d e  and i n d u s t r i a l ,  it i s  

assumed t h a t  s i m i l a r  f i g u r e s  would app ly  t o  t h e  au tomot ive  pro-  

grams. On t h a t  b a s i s ,  t h e  f o l l o w i n g  numbers of  1968 comple t ions  

may be  e x p e c t e d  t o  b e  employed f u l l  time i n  t h e  f i e l d  t r a i n e d  o r  

a  r e l a t e d  f i e l d :  

Secondary and P o s t -  E s t .  Employed i n  
Program Secondary Complet ions  F i e l d  T r a i n e d  

17.0300 S e r v i c e  3,947 

17.0301 Body and Fender 4,116 

17.0302 Mechanic 26,570 

17.0303 S p e c i a l i z a t i o n  5 42 

17.0399 Other  1 ,347  

According t o  t h e s e  d a t a ,  22 ,421  ( 3 6 . 2 % )  o f  t h e  secondary  s c h o o l  

s t u d e n t s  completed t r a i n i n g ,  and 4,103 ( 2 3 . 4 % )  of t h e  pos t - seconda ry  

s t u d e n t s  completed.  I t  i s  n o t  p o s s i b l e  t o  t e l l ,  however,  on t h e  

b a s i s  of a v a i l a b l e  i n f o r m a t i o n ,  how many new e n r o l l m e n t s  and how 

many d r o p o u t s  occu r  each  y e a r .  Thus,  i t  must b e  s t a t e d  t h a t  

61 ,821  e n r o l l m e n t s  a r e  r e q u i r e d  a n n u a l l y  t o  produce 22 ,421  seconda ry  

s c h o o l  comple t ions  a n n u a l l y ,  and t h a t  unknown p r o p o r t i o n s  of  t h e  

e n r o l l m e n t s  w i l l  b e  new s t u d e n t s ,  second  y e a r  s t u d e n t s ,  and t h i r d  

y e a r  s t u d e n t s .  The same assumpt ion  a p p l i e s  t o  t h e  17,490 p o s t -  

secondary  s t u d e n t s .  

Note t h a t  w h i l e  t h e s e  e n r o l l m e n t  f i g u r e s  a r e  i n  g e n e r a l  ag ree -  

ment w i t h  t h e  1960-61 d a t a  [ 2 8 ] ,  t h e y  a r e  s u b s t a n t i a l l y  d i f f e r e n t  

from t h o s e  r e p o r t e d  by t h e  Advisory C o u n c i l  [ 2 7 ] ,  e x c e p t  f o r  t h e  

s p e c i a l  needs  c a t e g o r y .  The 1968 d a t a  [71]  a l s o  p r o v i d e  a  b reak -  

down of t h e  a d u l t  e d u c a t i o n  programs,  showing t h a t  t h e  perponder-  



ance o f  t h e  a d u l t  t r a i n i n g  i s  i n  t h e  a r e a  of supplementa l  (up- 
g r a d i n g )  r a t h e r  than  p r e p a r a t o r y  (pre-employment) t r a i n i n g .  

The U.S. O f f i c e  of  Educa t ion  r e q u e s t e d  fol low-up d a t a  on 

s t u d e n t s  e n r o l l e d  i n  f i s c a l  1966, and t h e  r e s u l t i n g  sample con- 

s i s t e d  of 606,872 v o c a t i o n a l  and t e c h n i c a l  s t u d e n t s .  According 

t o  t h e  Advisory Counci l  [27 ] ,  23.5 p e r c e n t  (142,466) of  t h e s e  

were t r a d e  and i n d u s t r i a l  s t u d e n t s .  There  i s  no i n d i c a t i o n ,  

however, of  how many o r  what p e r c e n t a g e  of  t h e  t r a d e  and indus -  

t r i a l  sample were automotive mechanic t r a i n e e s ,  hence it i s  n o t  

p o s s i b l e  t o  t e l l  from t h e s e  d a t a  how many au tomot ive  s t u d e n t s  

completed t h e  program requ i r emen t s .  While t h e  Advisory Counci l  

shows t h a t  7 .7  p e r c e n t  of  t h e  t r a d e  and i n d u s t r i a l  e n r o l l m e n t s  

a r e  au tomot ive  mechanics,  it would be i n c o r r e c t  t o  assume t h a t  

7.7 p e r c e n t  o f  t h e  t r a d e  and i n d u s t r i a l  comple t e r s  (10,969.8)  

a r e  au tomot ive  mechanics.  

Kaufman [40] d i d  n o t  r e p o r t  comple t ion  r a t e s ,  b u t  showed 

e n r o l l m e n t s  f o r  t h e  c u r r e n t  y e a r ,  and g r a d u a t i o n s  f o r  t h e  p re -  

v i o u s  y e a r .  Although g r a d u a t i o n s  i n  e v e r y  c a s e  were lower t h a n  

t w e l f t h  grade  e n r o l l m e n t s ,  t h e r e  i s  no ev idence  t h a t  t h e  d i f f e r -  

ence i n d i c a t e d  a  f a i l u r e  t o  complete  t h e  program. Kaufman 

found,  however, t h a t  67.2 p e r c e n t  of  t h e  t r a d e  and i n d u s t r i a l  

g r a d u a t e s  were p l a c e d  i n  t h e  occupa t ion  f o r  which t h e y  were 

t r a i n e d  o r  i n  a  r e l a t e d  occupa t ion ;  14.2 p e r c e n t  were i n  t h e  

armed f o r c e s ;  7.6 p e r c e n t  were i n  u n r e l a t e d  o c c u p a t i o n s ;  and 

t h e  remain ing  11.9 p e r c e n t  were i n  h i g h e r  e d u c a t i o n ,  unemployed, 

o r  unaccounted f o r .  These p e r c e n t a g e s  a p p l y  t o  t h e  e n t i r e  

v o c a t i o n a l  c a t e g o r y  of  t r a d e  and i n d u s t r i a l ,  and it canno t  b e  

assumed t h a t  t h e  d i s t r i b u t i o n  w i l l  be  i d e n t i c a l  f o r  each  i n d i v -  

i d u a l  occupa t ion ,  such a s  au tomot ive  mechanics.  

The Follow-Up Study of 1963 Graduates  of  Trade  and Indus-  

t r i a l  Programs i n  P u b l i c  Voca t iona l  and T e c h n i c a l  High Schools  

[72]  p r e s e n t s  comple t ion  and p lacement  d a t a  on 1963 g r a d u a t e s  i n  

t h e  twelve  North A t l a n t i c  s t a t e s  and t h e  Dis t r ic t  o f  Columbia. 



Data f o r  a l l  of t h e  occupa t iona l  courses  t a u g h t  i n  t h e  region 

were c o l l e c t e d  and publ ished annual ly  f o r  a  number of yea r s  i n  

t h i s  l o n g i t u d i n a l  s tudy.  Following p u b l i c a t i o n  of t h e  1963 d a t a ,  

however, t h e  program was d i scon t inued ,  and no comparable s tudy  

has appeared s i n c e  then.  

Table 4 1  p r e s e n t s  t h e  d a t a  on f u l l - t i m e  and pa r t - t ime  a u t o  

mechanic s t u d e n t s  who graduated i n  1963 i n  t h e  North A t l a n t i c  

Region [72] .  While it i s  acknowledge ' t h a t  t h e s e  d a t a  a r e  o l d ,  

and consequent ly  of ques t ionab le  a p p l i c a b i l i t y ,  they  a r e  inc luded 

because they c o n s t i t u t e  a  s i z a b l e  body of placement informat ion  

concerning t h e  popula t ion  under s tudy.  Of t h e  f u l l - t i m e  s t u d e n t s ,  

72.8 p e r c e n t  were a v a i l a b l e  f o r  employment, and 67.6 pe rcen t  of 

t h a t  number were employed i n  t h e  t r a d e  o r  i n  a  r e l a t e d  occupa- 

t i o n .  Of t h e  co-op s t u d e n t s ,  79.0 p e r c e n t  were a v a i l a b l e  f o r  

employment, and 94.5 p e r c e n t  of t h a t  number were i n  t h e  t r a d e  o r  

a  r e l a t e d  occupat ion .  M i l i t a r y  s e r v i c e  and con t inu ing  educa t ion  

accounted f o r  t h e  m a j o r i t y  of t h o s e  who were n o t  a v a i l a b l e  f o r  

employment. Caution should be observed i n  e v a l u a t i n g  t h e  s i g -  

n i f i c a n c e  of employment i n  r e l a t e d  occupa t ions ;  t h e  r e l a t e d n e s s  

of an occupation i s  l o o s e l y  d e f i n e d  and i s  n o t  c o n t r o l l e d  by any 

s t andard ized  system of i d e n t i f i c a t i o n .  

While t h e  most e f f e c t i v e  management of t h e  t r a i n i n g  e s t a b -  

l i shment  depends i n  some degree upon t h e  a v a i l a b i l i t y  of c u r r e n t  

and accura te  completion and placement d a t a ,  a  d e a r t h  of such 

informat ion  e x i s t s  a t  t h i s  t i m e .  Data of t h i s  s o r t  a r e  u s u a l l y  

ob ta ined  through follow-up a c t i v i t y ,  and,  w h i l e  l o c a l  e f f o r t s  

a r e  r e l a t i v e l y  common, s t u d i e s  on a  l a r g e r  s c a l e  a r e  v i r t u a l l y  

non-exis tent .  The Advisory Council  r ecogn izes  t h i s :  "There i s  

a  g e n e r a l  l ack  of n a t i o n a l  d a t a  on placement and follow-up, and 

an absence of any system f o r  r e p o r t i n g  t h e s e  d a t a  i n  d e t a i l "  

[27] .  Consequently,  t h e  follow-up in fo rmat ion  p resen ted  i n  t h i s  

s tudy  must be i n t e r p r e t e d  w i t h  c a r e .  





T r a i n i n g  Courses:  Conten t  and Dura t ion .  Obvious ly ,  t h e r e  

a r e  many f a c t o r s  i nvo lved  i n  an e f f e c t i v e  t r a i n i n g  program. 

However, t h e  l i m i t a t i o n s  of t i m e  and fund ing  d i d  n o t  p e r m i t  t h e  

i n v e s t i g a t o r s  t o  examine them a l l .  Consequent ly ,  t h i s  s t u d y  

assumed t h a t  a  s a t i s f a c t o r y  e v a l u a t i o n  of v o c a t i o n a l  au tomot ive  

mechanic t r a i n i n g  c o u r s e s  can b e  made th rough  a  s y s t e m a t i c  com- 

p a r i s o n  of  t h e  s p e c i f i c  c o u r s e  c o n t e n t  and h o u r s  of i n s t r u c t i o n  

w i t h  t h o s e  of  a  t r a i n i n g  cou r se  of known h igh  q u a l i t y .  To t h a t  

end ,  i t  was n e c e s s a r y  t o  de t e rmine  t h e  r ange  of  c o u r s e  o f f e r -  

i n g s  and t o  i d e n t i f y  a  s u i t a b l e  s t a n d a r d  au tomot ive  mechanic 

t r a i n i n g  cou r se .  

I n  o r d e r  t o  e s t a b l i s h  t h e  range  of  c o u r s e  o f f e r i n g s ,  a u t o  

mechanic t r a i n i n g  c o u r s e  o u t l i n e s  were s o l i c i t e d  from h i g h  

s c h o o l s  i n  Michigan, I l l i n o i s ,  Pennsy lvan ia ,  C a l i f o r n i a ,  Ohio,  

New York, New J e r s e y  and Texas.  These s t a t e s  were s e l e c t e d  

because  t h e i r  combined motor v e h i c l e  p o p u l a t i o n  c o n s t i t u t e s  

approximate ly  h a l f  of  t h e  t o t a l  v e h i c l e  p o p u l a t i o n  of t h e  Uni ted  

S t a t e s ,  and ,  i n  a d d i t i o n ,  t h e y  i n c l u d e  a l l  t y p e s  of motor v e h i c l e  

s a f e t y  i n s p e c t i o n s  c u r r e n t l y  i n  u s e .  While app rox ima te ly  80 

c o u r s e  o u t l i n e s  were o b t a i n e d ,  o n l y  4 0  were u sed  i n  t h i s  s t u d y ;  

some were more n e a r l y  i n d u s t r i a l  a r t s  t h a n  v o c a t i o n a l ;  o t h e r s  

d i d  n o t  p r o v i d e  an adequa te  breakdown of  s u b j e c t  m a t t e r  o r  hour s  

of i n s t r u c t i o n ;  a  few were i n  a  fo rma t  t h a t  made comparison d i f -  

f i c u l t .  

The automotive mechanic t r a i n i n g  c o u r s e  o u t l i n e s  i d e n t i f i e d  

a s  s t a n d a r d  were s e l e c t e d  upon t h e  a d v i c e  of  many r e c o g n i z e d  

a u t h o r i t i e s  on t h e  s u b j e c t  of a u t o  mechanic t r a i n i n g .  Some of 

t h o s e  who c o n t r i b u t e d  g r e a t l y  i n  t h a t  e f f o r t  a r e  l i s t e d  below: 

Mary P. A l l en  D i r e c t o r  o f  P u b l i c  I n f o r m a t i o n ,  
American V o c a t i o n a l  A s s o c i a t i o n  

Wil l iam Berndt  S e n i o r  Program O f f i c e r ,  Cur r i cu lum 
and I n s t r u c t i o n a l  M a t e r i a l s ,  Div i -  
s i o n  of V o c a t i o n a l  and T e c h n i c a l  
E d u c a t i o n ,  U.S. O f f i c e  o f  Educa t ion  



R.A. Bollman Manager, Se rv ice  Tra in ing  Product  
S e r v i c e ,  Chrys ler  Motors Corpora t ion  

A.A. Hansen Consul tant ,  Trade and I n d u s t r i a l  
Educat ion,  Department of Educat ion,  
S t a t e  of Michigan 

R . J .  L iab le  Manager, Se rv ice  T r a i n i n g  Department, 
Wixom Assembly P l a n t ,  Ford Motor Company 

D r .  Robert C ,  Lusk D i r e c t o r ,  Educat ional  S e r v i c e s ,  
Automobile Manufacturers Assoc ia t ion  

Paul  E .  McDonald Na t iona l  Manager, General Motors 
Tra in ing  Centers ,  General Motors Corp. 

Ar thur  J. Oettmeier  Dean of Technica l  Educat ion,  
De l t a  Col lege ,  Bay C i t y ,  Michigan 

C a r l  H. Turnqu i s t  D i v i s i o n a l  D i r e c t o r ,  Vocat ional  Educat ion ,  
Department of Vocat ional  Educat ion ,  
D e t r o i t  P u b l i c  Schools  

M e 1  Turner  Curriculum D i r e c t o r ,  Automotive S e r v i c e s  
I n d u s t r y  Assoc ia t ion ,  Chicago, I l l i n o i s  

Ralph Wenrich P r o f e s s o r  of Vocat ional  and Technical  
Educat ion,  Univers i ty  of Michigan 

A s  p rev ious ly  i n d i c a t e d ,  t h e  course  o u t l i n e s  o b t a i n e d  from 

t h e  h igh schoo l s  v a r i e d  cons ide rab ly  i n  t h e  manner i n  which t h e  

informat ion  was p resen ted .  Thus, it was necessa ry  t o  a r r i v e  a t  

a  s t andard ized  format  f o r  c a t a l o g i n g  t h e  d i f f e r e n t  s u b j e c t  m a t t e r  

a r e a s  and f o r  r e c o r d i n g  t h e  hours of i n s t r u c t i o n  devoted t o  each. 

Consequently,  t h e  s u b j e c t  m a t t e r  was d iv ided  i n t o  t h e  n i n e  major 

subsystems of t h e  v e h i c l e  and t h r e e  c a t e g o r i e s  of misce l laneous  

i n s t r u c t i o n s .  Table 4 2  shows t h e  major s u b j e c t  m a t t e r  d i v i s i o n s  

and l i s t s  t h e  s p e c i f i c  i tems t h a t  may be found under each.  

The c o n t e n t s  and hours of each course  o u t l i n e  were then 

ass igned  t o  t h e  a p p r o p r i a t e  s e c t i o n .  This  made it p o s s i b l e  t o  

compare t h e  course  con ten t  and hours of i n s t r u c t i o n  of a l l  

course  o u t l i n e s  used. S ince  it was a l s o  p o s s i b l e  t o  d e t a i l  t h e  

s t a n d a r d  course  o u t l i n e s  i n  t h e  same manner, i t  was t h e n  a  

s imple m a t t e r  t o  compare each o u t l i n e  t o  t h e  s t a n d a r d .  Table 4 3  

l i s t s  a l l  of t h e  h igh  schoo l  course  o u t l i n e s  used and shows t h e  



1. Engines 

TABLE 4 2 .  SUBJECT MATTER DIVISIONS 
AND SPECIFIC ITEMS UNDER 
EACH 

~ e a d ,  c y l i n d e r  block 
Valves ,  va lve  mechanisms 
P i s t o n ,  connect ing rod assembly 
Crankshaf t  and bea r ings  
Lubr ica t ing  systems,  o i l  

pump and f i l t e r  
Cooling systems 
Exhaust sys  tems 
Crankcase v e n t i l a t i o n  systems 

2 .  Fuel  Systems 
Carbure tors  
Fuel  pumps 
I n t a k e  manifolds 

6 .  Drive Line 
U- j o i n t s  
P r o p e l l e r  s h a f t  

7 .  Transmission 
Conventional ( i n -  

c lud ing  c l u t c h e s )  
Overdrive 
Automatic 

8 .  D i f f e r e n t i a l  
Convent ia l  
Limited s l i p  

9 .  V e n t i l a t i o n  Svstem 

E l e c t r i c a l  
b a s i c  e l e c t r i c i t y  
Ba t t e ry  
Diagnosis of e l e c t r i c a l  

malfunct ions  
Windshield wiper and 

washer 
S e a t  and window c o n t r o l s  
S t a r t e r  system 
I g n i t i o n  system 
Charging system, A . C . , D . C .  
L igh t ing  and warning systems 
Accessor ies  and ins t ruments  

Heater  
A i r  Condi t ioner  

1 0 .  Body S e r v i c e  
Doors, hood and 

t runk  
Window mechanism 
Conver t ib le  t o p s  
Glass  and t r i m  

11. Tools  
Hand t o o l s  
Power t o o l s  
Arc welding 
Acetylene welding 

4 .  Suspension 
S t e e r i n g :  conven t iona l ,  

power 
Fron t  ( i n c l u d i n g  wheel 

al ignment)  
Rear 
Wheels and wheel ba lance  
Chass is  l u b r i c a t i o n  

5 .  Braking Systems 
c o n v e n t i o n a l  ( i n c l u d i n g  

12 .  Miscel laneous 
S a f e t y  
S t a t e  i n s p e c t i o n  

systems 
Shopwork 
O r i e n t a t i o n  
T e s t s ,  e t c .  

d i s c )  
Power ( i n c l u d i n g  d i s c )  



TABLE 4 3 .  H I G H  SCHOOL VOCATIONAL AUTOMOTIVE MECHANIC T R A I N I N G  COURSE 
O U T L I N E S :  S U B J E C T  MATTER AND HOURS O F  I N S T R U C T I O N  

S c h o o l  E n g i n e s  

1 1 8 0  

2' 2 0 5  

3  300 

4  4 0 5  

5' 1 3 5  

6  440 

7* 3 6 9  

8  8  1 

9  3 2 8  

10' 1 3 2 5  

11 242 

1 2  4 3 3  

1 3  280 

14' 1 8 0  

1 5  4 3 0  

1 6  3 6 0  

1 7  3 4  

1 8  5 0 0  

1 9  1 8 0  

2 0 *  6 0 0  

2 1 *  5 2 2  

22* 5 2 0  

2  3  1 3 0  

24' 2 3 0  

2  5  6 6  

26' 2 4 5  

2  7 1 7 0  

2 8  1 6 0  

2  9  40  

3  0  3 8 1  

31' 3 4 1  

3 2  450 

3  3  3 0 0  

3 4  5  9  

3 5  6  0  

36  6 7 4  

3  7 1 0 0  

3 8  2 7 0  

39 5 2 7  

40 3 1 5  

F u e l  
S y s t e m  

3 0  

1 0 0  

1 8 0  

1 0 5  

7  5  

1 0 0  

7  5  

4 8  

1 2 5  

5 8 3  

1 1 7  

234 

2 3 5  

1 8 0  

1 2 0  

1 2 0  

11 

1 2 0  

1 0 0  

6  0  

3  0  

1 2 4  

1 4 0  

24 

7  0  

30 

7 0  

20 

1 9  7  

3 3 5  

1 8 0  

6  0  

5  1 

1 2  

8  0  

5 0  

1 3 5  

6 7  

1 0 5  

E l e c -  
t r i c a l  
S y s t e m  

1 6 5  

3 4 5  

1 0 0  

2 1 0  

7  5  

2 2 5  

1 6 2  

3 6 0  

8 8 4  

2 6 3  

3 4 3  

3 5 5  

1 8 0  

3 4 0  

1 8 0  

1 9  

6 0 0  

1 8 0  

400 

1 3 7  

3 0  

1 7 3  

1 1 6  

9  0  

1 1 0  

4 0  

7  0  

2 5  

7 7  

3 5 0  

1 8 0  

1 8 0  

5 3  

24 

280 

5 0  

2 7 0  

270 

1 6 5  

S u s p e n -  
s i o n  
S y s t e m  

1 3 5  

1 6 5  

1 0 0  

7 5  

9  0  

2 4 0  

1 3 5  

4  3  

1 3 7  

3 2 5  

3 0 2  

1 6  8  

2 1 0  

3 0 0  

1 3 0  

1 8 0  

1 5  

2 3 0  

1 8 0  

1 0 0  

1 0 2  

4  0  

9  5  

9 6  

9 6  

1 0 0  

5  0  

5 6  

1 0  

1 3 8  

1 8 1  

3 6 0  

1 8 0  

6 6  

1 6  

1 7 5  

2 0  

2 4 7  

1 3 5  

6 0  

B r a k i n g  D r i v e  
S y s t e m  L i n e  

T r a n s -  
m i s s i o n s  

3 0  

1 9 0  

1 0 5  

1 2 0  

1 0 5  

1 0 0  

1 6 5  

300 

3 8 6  

6  0  

1 5 0  

1 5 0  

6 0  

1 5 0  

1 9  

3 0 0  

9 0  

200 

3  0  

1 1 5  

50 

1 2 0  

7  5  

400 

4n 

8  4  

3  0  

1 1 8  

3 9 1  

2 2 5  

1 2 0  

1 2  

2 1  

9  6  

60  

6 5  

1 5 7  

1 6 5  

D i f f e r -  
e n t i a l s  a n d  
R e a r  A x l e s  

V e n t i -  
l a t l o n  
S y s t e m  

11 

30 

1 2  

1 0  

7 4  

Body 
S e r v i c e s  

1 5  

4  0  

1 2  

2 7  

5  

6 0  

1 7  

1 2 0  

4  0  

1 4  

T o o l s  a n d  
W e l d i n g  

1 5  

1 5  

1 2 0  

1 3 5  

2 8 3  

5  0  

2 

1 2 0  

1 2 0  

6 0  

11 

3 0  

3  0  

1 5  

6 0  

5  

1 7  

2 3  

6  0  

40  

R e p o r t e d  
T o t a l  
C o u r s e  

M i s c .  H o u r s  

9 0  8 1 0  

1 0 5  1 2 5 8  

1 0 0  1 0 8 0  

6 0  1 0 8 0  

9 0  4 8 0  

1 5 0  1 6 2 0  

8 4  1 1 4 3  

5 4 3  

1 4 3 5  

1 1 0 0  8 0 0 0  

1 3 0  1 6 2 0  

1 4 6 0  

6 0  1 6 2 0  

9 0  1 0 8 0  

1 8 0  1 4 4 0  

2 4 0  1 5 3 0  

11 1 3 6  

3 0  2 0 0 0  

2 1 0  1 0 2 0  

3 0  1 6 2 0  

9 3  1 6 2 0  

2 0  1 1 2 5  

4 8  7 2 0  

4 3  1 0 0 1  

9 0  5 4 3  

20 1 3 4 0  

1 0  3G0 

6 5 4 0  

1 0  1 8 0  

1 5 4  1 1 9 1  

1 0  1 7 4 0  

1 6 2 0  

60 1 2 0 0  

1 0  2 9 5  

1 4  1 6 5  

1 5 9 5  

1 0  3 6 0  

2 2  1 1 2 4  

2 7  1 3 5 0  

60 1 0 5 0  

- - 

*The sum o f  t h e  d e t a l l  f o r  t h e s e  c o u r s e s  d o e s  n o t  e q u a l  t h e  r e p o r t e d  t o t a l  c o u r s e  h o u r s .  



breakdown of  s u b j e c t  m a t t e r  and hour s  of  i n s t r u c t i o n .  

because  of  d i f f e r e n c e s  i n  te rminology  and t h e  v a r i e t y  o f  

combina t ions  of i t ems  i n  a  s p e c i f i c  c o u r s e  u n i t ,  it was n o t  

a lways p o s s i b l e  t o  t e l l  t o  which subsystem an item be longed ,  

o r  t o  de t e rmine  p r e c i s e l y  how much i n s t r u c t i o n  t i m e  it m e r i t e d .  

For  example,  some o u t l i n e s  i n c l u d e d  t h e  w i n d s h i e l d  w ipe r  sys t em 

w i t h  t h e  e l e c t r i c a l ,  and some l i s t e d  it w i t h  body s e r v i c e s ;  

o t h e r s  i g n o r e d  it a l t o g e t h e r .  Some o u t l i n e s  a l l o t t e d  time t o  

t e s t i n g ,  i n d o c t r i n a t i o n ,  o r i e n t a t i o n ,  e t c . ,  and some d i d  n o t .  

I n  o t h e r  c a s e s  t h e r e  was a  d i s c r e p a n c y  between hour s  shown f o r  

t h e  p a r t s  and hour s  shown f o r  t h e  t o t a l .  

I n  any c a s e ,  i t  i s  concluded t h a t  t h e  breakdown, a s  g i v e n  

i n  Tab le  43, i s  s u f f i c i e n t l y  a c c u r a t e  f o r  t h e  purpose  i n t e n d e d ,  

i . e . ,  t o  see how t h e  cou r se  compares w i t h  t h e  s t a n d a r d .  I t  w i l l  

be  no ted  t h a t  v a r i a t i o n  i n  c o u r s e  o u t l i n e s  i s  g r e a t ,  bo th  a s  t o  

c o n t e n t  and l e n g t h .  Course l e n g t h  v a r i e s  from 136 h o u r s ,  w i t h  

v e r y  l i m i t e d  c o u r s e  c o n t e n t ,  t o  8 0 0 0  h o u r s ,  which,  a p p a r e n t l y ,  

i s  an a p p r e n t i c e s h i p  program conducted  i n  c o n j u n c t i o n  w i t h  t h e  

p u b l i c  s c h o o l .  I t  i s  found t h a t  many s c h o o l s  exceed  t h e  r e q u i r e -  

ments e s t a b l i s h e d  by t h e  s t a n d a r d ,  p a r t i c u l a r l y  i n  t h e  a r e a  of  

e n g i n e s ,  w h i l e  many f a l l  s h o r t  of t h e  s t a n d a r d ,  p a r t i c u l a r l y  i n  

t h e  a r e a  of  e l e c t r i c a l  sys tems .  

I n  s e l e c t i n g  a  s t a n d a r d ,  t h r e e  c o u r s e s  were chosen;  one was 

g e n e r a t e d  by t h e  Automobile Manufac tu re r s  A s s o c i a t i o n  i n  con- 

j u n c t i o n  w i t h  t h e  I n d u s t r y  P l a n n i n g  Counc i l  of t h e  American 

V o c a t i o n a l  A s s o c i a t i o n ;  two were produced under  t h e  a u s p i c e s  of 

t h e  U.S. Department of H e a l t h ,  Educa t ion  and Wel fa re .  Each of 

t h e s e  s t a n d a r d s  emphasizes  a  d i f f e r e n t  a s p e c t  of t h e  au tomot ive  

s e r v i c e  and r e p a i r  i n d u s t r y ,  Consequent ly  each  c o n c e n t r a t e s  on 

d i f f e r e n t  s u b j e c t  m a t t e r  a r e a s ,  w i t h  h o u r s  of  i n s t r u c t i o n  

a d j u s t e d  a c c o r d i n g l y .  

A p u b l i c a t i o n  of t h e  Automobile Manufac tu re r s  A s s o c i a t i o n  [73 ]  

i n c l u d e s  d e s c r i p t i o n s  and i l l u s t r a t i o n s  of  a p p r o p r i a t e  paperwork,  



shop l ay -ou t ,  t o o l  and equipment l i s t s ,  expendable supp ly  l i s t ,  

and e x t e n s i v e  informat ion  on t h e  f a c i l i t y  requi rements  f o r  a  
v a r i e t y  of schoo l  s i z e s .  I n  terms of course  c o n t e n t  and hours  

of i n s t r u c t i o n ,  t h e  Automobile Manufacturers A s s o c i a t i o n  t e n d s  

t o  minimize t h e  engine  and emphasize t h e  e l e c t r i c a l  and t h e  

t r ansmiss ion .  The recommended l e n g t h  of t h e i r  course  i s  1080 

hours ;  t h i s  i s  cons idered  t h e  minimum amount o f  t r a i n i n g  t h a t  

w i l l  permi t  t h e  g radua te  t o  e n t e r  t h e  f i e l d  a s  a  t r a i n e e  w i t h  a 

uniform degree  of competence i n  each of t h e  course  u n i t s .  Where 

i t  i s  necessary  t o  reduce t h e  l e n g t h  of t h e  course  i n  o r d e r  t o  

accomodate o t h e r  secondary c u r r i c u l a ,  it i s  recommended t h a t  

each u n i t  be reduced p r o p o r t i o n a t e l y ,  r a t h e r  than  by s h o r t e n -  

i n g  o r  e l i m i n a t i n g  one o r  more u n i t s .  The course  i s  r e s t r i c t e d  

t o  t h e  v e h i c l e  i t s e l f  and does n o t  provide  f o r  such m a t t e r s  a s  

housekeeping and customer r e l a t i o n s ,  a l though i t  recommends 

s p e c i f i c  academic courses  such a s  Eng l i sh ,  S o c i a l  S t u d i e s ,  

Sc ience ,  Mathematics, e t c .  The course  i s  in tended  t o  p rov ide  a  

comprehensive knowledge of automobiles  t o  t h e  i n d i v i d u a l  who 

p l a n s  t o  e n t e r  t h e  t r a d e  a s  a beginner  and become a f i r s t - c l a s s  

mechanic through cont inued exper ience  and t r a i n i n g .  

The second course  was developed by t h e  U.S. O f f i c e  of 

Education [74] .  Although it was in tended  p r i m a r i l y  f o r  use  by 

t h e  Manpower Development and T r a i n i n g  Program, it i s  w e l l  s u i t e d  

t o  secondary schoo l  u s e ,  w i t h  some adjus tment  of recommended 

times. The program was des igned t o  cover  a  p e r i o d  of 252 days  

and i n c l u d e s  1764 hours  of classroom i n s t r u c t i o n  and c l o s e l y  

superv i sed  shop p r a c t i c e .  Where t h e  course  i s  i n t e n d e d  f o r  

h igh  school  use ,  it w i l l  be necessa ry  t o  s t r e t c h  t h e  o v e r a l l  

t ime p e r i o d  t o  two y e a r s  minimum, s i n c e  t h e  c o u r s e  was o r i g i n a l l y  

planned t o  p rogress  a t  a  r a t e  of seven hours a  day,  f i v e  days  a  

week. This  program i s  more i n t e n s i v e  than  t h e  f i r s t ,  and it i s  

in tended t o  h e l p  t h e  t r a i n e e  develop and advance beyond t h e  



b a s i c  s k i l l  r equ i r emen t  f o r  job a p p l i c a t i o n .  Much of  t h e  r e l a t e d  

m a t e r i a l  i n c l u d e d  i n  t h e  o u t l i n e  has  been added s p e c i f i c a l l y  t o  

a s s i s t  t h e  t r a i n e e  t o  p r o g r e s s  beyond t h e  e n t r y - l e v e l  c l a s s i f i c a -  

t i o n .  

The t h i r d  c o u r s e  s e l e c t e d  a s  a  s t a n d a r d  was a l s o  deve loped  

by t h e  U.S. O f f i c e  of Educa t ion  [ 7 5 ] .  T h i s  g u i d e  was a l s o  

b a s i c a l l y  des igned  f o r  u se  i n  t h e  Manpower Development and Tra in -  

i n g  Program, I n  t h i s  c a s e ,  however, t h e  i n t e n d e d  r e c i p i e n t  i s  

n o t  e x p e c t e d  t o  g r a d u a t e  i n t o  a  p o s i t i o n  a s  a  f u l l y  q u a l i f i e d  

mechanic ,  b u t  i s  seen  a s  e n t e r i n g  t h e  i n d u s t r y  a s  a  competent  

g a s o l i n e  s e r v i c e  s t a t i o n  o p e r a t i v e  c a p a b l e  of  making minor r e p a i r s  

and a d j u s t m e n t s  t o  t h e  au tomobi le ,  The c o u r s e  i s  b a s i c a l l y  se t  

up t o  b e  execu ted  i n  t h r e e  12-week s e c t i o n s ,  r e q u i r i n g  seven  

hour s  a  day ,  f i v e  days  a  week f o r  a  t o t a l  of 36 weeks. T h i s  

c o u r s e ,  a s  might  be  s u s p e c t e d ,  d e v o t e s  r e l a t i v e l y  less time t o  

t h e  e n g i n e ,  t r a n s m i s s i o n ,  and e l e c t r i c a l  sys t em and c o n c e n t r a t e s  

more on f u e l  sys t ems ,  s u s p e n s i o n ,  and b r a k e s .  I n  a d d i t i o n ,  t h e  

r e l a t e d  i n s t r u c t i o n s  a r e  o r i e n t e d  more toward a p p e a r a n c e ,  house-  

keep ing ,  and customer r e l a t i o n s .  A s  w i t h  t h e  second  c o u r s e ,  it 

w i l l  be  n e c e s s a r y  t o  make a d j u s t m e n t s  t o  t h i s  one  i n  o r d e r  t o  

a c h i e v e  a  s a t i s f a c t o r y  f i t  w i t h  t h e  o t h e r  c u r r i c u l a r  r e q u i r e -  

ments of  a  h igh  schoo l .  

Table  4 4  p r e s e n t s  a l l  t h r e e  s t a n d a r d  c o u r s e s  i n  o u t l i n e  

form s o  t h a t  c o u r s e  c o n t e n t  and h o u r s  of  i n s t r u c t i o n  may b e  

compared d i r e c t l y .  I t  w i l l  be  n o t e d  t h a t  s i n c e  t h e  l a s t  two 

o u t l i n e s  a r e  b a s i c a l l y  MDTA c o u r s e s ,  a  good d e a l  more shop  and/ 

o r  l a b o r a t o r y  t i m e  i s  p lanned  i n t o  t h e  s c h e d u l e .  T h i s  r e f l e c t s  

t h e  seven hour  a  day b lock  t i m e  a r rangement  t h a t  i s  p o s s i b l e  

w i t h  MDTA, where o t h e r  c u r r i c u l a r  a c t i v i t i e s  need n o t  b e  con- 

s i d e r e d .  I n  any e v e n t ,  it i s  conc luded  t h a t  t h e s e  t h r e e  c o u r s e s  

p r o v i d e  s t a n d a r d s  t h a t  a r e  s u f f i c i e n t l y  f l e x i b l e  t o  accomodate 

t h e  job marke t  o r i e n t a t i o n  of t h e  m a j o r i t y  of  t h e  secondary  
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Engines 

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

Head, Cylinder Block 
Valves and Valve Mechanisms 
Pistons and Connecting Rod Assembly 
Crankshaft and Bearings 
Lubrication Systems, Oil Pump 

and Filter 
Cooling Systems 
Exhaust Systems 
Crankcase Ventilation Systems 
Principles of Engine Operation 
Proper Inspecting Procedures 
Mechanical Indications and Conditions 

Fuel Systems - 97 21/112 18/36/85 

Carburetors 
Fuel Pumps 
Intake Manifolds 
Fuel System Testing 
Operation of Component Parts 
Symptoms of Inefficient System 
Servicing Procedures 

Electrical Systems 

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 

'~otal; 2~aboratory and Shop; shop 

116 



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

Suspension System --.. 86 34/155 2 9 / 4 8 / 2 1 7  

steering--Conventional, Power 
Front Suspension 

(including wheel alignment) 
Rear 
Chassis Lubrication 
History and Evolution of 

Suspension Systems 
Maintenance of Suspension 

and Steering System 
Corrective Procedures for Suspension 

and Steefing System Troubles 
Diagnose Suspension System Problems 
Wheels and Tires (including 

wheel balance) 
Wheel Balance (does not include 

tire service) 

Braking Systems 

Conventional (including disc) x 
Power (including disc) x 
~volution of Brake Operating Systems x 
Braking Principles x 
Components of Brake Systems x 
The Hydraulic Brake (including 

components of brake system) 
Diagnose Brake Problems 
Service Brake System 
Minor Brake Adjustment Procedures 

Urive Line 

Universal Joints 
propeller Shaft 



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

Differential and Rear Axle - 
Description and Functions 

of Differential x 
Types of Differential 

(conventional, limited slip) x x 
Lubrication and Service of 

Differential x 
Description and Function of Rear Axle x 

Ventilation Systems 

Theory of Refrigeration Cycle x 
Types of Refrigerants x 
Components of an Air Conditioning 

System and Their Function x 
Principle of Heating System x 
Major Components of Heating System x 
Heater x 
Air Conditioner x 

Transmission 216 65/345 5/35/10 - 
Conventional (including clutches) x x 
Overdrive x 
Automatic x x 
Automatic Transmission Minor Service 

Body Services 

Door, Hood and Trunk x 
Window Mechanism x 
Convertible Tops x 
Glass and Trim x 
Automobile Cleaning Service 



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

Miscellaneous 

Orientation 
Tools and Equipment 
Tool Room Procedure 
Shop Orientation 
Parts Manual 
Appearance Housekeeping, and Safety 
Introduction to the Automobile 
Customer Relations 

Tune-up 

Fundamentals of the Internal 
Combustion Engine 

Review of Fuel System Principles 
Electrical System 
Principal Equipment Required 

for Tune-up 
The Testing Procedure 
Lubrication and Preventive 

Maintenance Procedure 

Total Course Length 

*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. 

X ~ n i t  included in course outline. 



schools .  I t  i s  n o t  in tended ,  o r  expected,  t h a t  a l l  s choo l s  

should hew t o  t h e  same l i n e ;  consequently,  a  range of s t a n d a r d s  

i s  provided,  

5.2.2. POST-SECONDARY VOCATIONAL T R A I N I N G  PROGRAMS. Pos t -  

secondary school  occupa t iona l  t r a i n i n g  programs may be d i r e c t e d  

a t  any one of t h r e e  l e v e l s  of s k i l l  t r a i n i n g :  job e n t r y ,  occu- 

p a t i o n a l l y  s k i l l e d ,  o r  semi-profess ional .  The f i r s t  i s  r e l a -  

t i v e l y  s h o r t  ( l e s s  than  a y e a r ) ,  does no t  r e q u i r e  h igh  school  

g radua t ion ,  and does n o t  genera te  c r e d i t  toward a degree .  The 

second may t ake  one o r  two yea rs  t o  complete,  might r e q u i r e  

high school  g radua t ion ,  and might genera te  c r e d i t  toward a 

degree.  The t h i r d  g e n e r a l l y  t a k e s  l e s s  than  t h r e e  y e a r s ,  u s u a l l y  

r e q u i r e s  a  h igh  school  diploma, and u s u a l l y  t e r m i n a t e s  i n  an 

a s s o c i a t e  degree;  those  who complete t h e  a s s o c i a t e  degree  f r e -  

quen t ly  cont inue  t h e i r  educat ion  and complete t h e  b a c h e l o r ' s  

degree. 

While t h e  f o u r  yea r  c o l l e g e s  may o f f e r  t r a i n i n g  i n  any of  

t h e s e  s k i l l  l e v e l s ,  they  tend t o  f a v o r  t h e  a s s o c i a t e  degree  

programs, which a r e  more compatible wi th  t h e i r  academic i n c l i n a -  

t i o n s .  The community c o l l e g e s  and jun io r  c o l l e g e s  show t h e i r  

l a r g e s t  enrol lment  i n  t h e  occupa t iona l ly  s k i l l e d  c a t e g o r y ,  b u t  

commonly supplement t h e s e  courses  wi th  advanced work l e a d i n g  t o  

an a s s o c i a t e  degree.  None of t h e  post-secondary s c h o o l s  a r e  

involved,  wholesa le ,  wi th  t h e  e n t r y - l e v e l  programs a t  t h i s  t ime.  

However, s i n c e  e n t r y - l e v e l  t r a i n i n g  seems t o  be most a p p r o p r i a t e  

t o  t h e  r o l e  of t h e  community c o l l e g e ,  i . e . ,  t o  s e r v e  t h a t  seg- 

ment of t h e  popula t ion  t h a t  i s  less academical ly  i n c l i n e d  b u t  no 

l e s s  deserving of t h e  oppor tun i ty  t o  l e a r n ,  i t  i s  probably  t h a t  

t h e  f u t u r e  w i l l  b r i n g  g r e a t l y  i n c r e a s e d  a c t i v i t y  i n  t h i s  a r e a .  

Job Market O r i e n t a t i o n .  Col leges  normally t r a i n  t o  a  

h igher  l e v e l  of s k i l l  and competency than do h igh s c h o o l s ,  and 

they f r e q u e n t l y  r e i n f o r c e  t h e  t r a i n i n g  wi th  c o l l e g e  l e v e l  academic 



s u b j e c t  m a t t e r ,  such a s  Eng l i sh  compos i t ion ,  mathematic  and 

s o c i a l  s t u d i e s .  Consequent ly ,  t h e  job market  toward which t h e  

pos t - secondary  schoo l s  a r e  o r i e n t e d  beg ins  a t  t h e  upper  edge 

of  o p e r a t i v e  competency, b u t  i s ,  i n  e f f e c t ,  aimed a t  t h e  lower 

edge of  t h e  management f u n c t i o n .  While t h e  o c c u p a t i o n a l l y  

s k i l l e d  cou r ses  produce knowledgeable and competent au tomot ive  

mechanics ,  t h e  consensus of o p i n i o n ,  among employers  a s  w e l l  a s  

e d u c a t o r s ,  i s  t h a t  c o l l e g e  cou r se  g r a d u a t e s  seldom p r a c t i c e  t h e  

mechan ic ' s  t r a d e  f o r  l ong ;  t h e y  a r e ,  i n  g e n e r a l ,  d e s t i n e d  t o  

move up q u i c k l y .  

The pos t - secondary  s c h o o l s  p r e p a r e  t h e  bu lk  of  t h e i r  a u t o  

mechanic cou r se  g r a d u a t e s  f o r  e i t h e r  of  two b a s i c  c a r e e r s :  t h e  

c e r t i f i e d  automotive mechanic and au tomot ive  shop management. 

Thus,  t h e  most l i k e l y  employer of  t h e  c o l l e g e  t r a i n e d  mechanic 

i s  t h e  new c a r  d e a l e r s h i p ,  f i r s t ,  because d e a l e r s h i p s  have h i s -  

t o r i c a l l y  p a i d  t h e  b e s t  wages and a r e  most l i k e l y  t o  make t h e  

b e s t  o f f e r  and second because t h e  o r g a n i z a t i o n a l  s t r u c t u r e  of 

t h e  d e a l e r s h i p  g a r a g e s ,  i n  g e n e r a l ,  p rov ides  t h e  m a j o r i t y  of  

lower l e v e l  management p o s i t i o n s  toward which t h e  c o l l e g e  a u t o -  

motive s t u d e n t  has  been d i r e c t e d .  Other  l a r g e  s c a l e  employers  

of  automotive mechanics ,  such a s  t r u c k  f l e e t  o p e r a t o r s  and a u t o -  

motive manufac tu re r s ,  c o n s t i t u t e  an i m p o r t a n t  p a r t  o f  t h e  job 

market f o r  bo th  t h e  o c c u p a t i o n a l l y  s k i l l e d  t r a i n e e  and t h e  semi- 

p r o f e s s i o n a l  t e c h n i c i a n  who h o l d s  t h e  a s s o c i a t e  d e g r e e .  

Labor Force Invo lved .  The s t u d e n t  who s e e k s  improved employ- 

ment o p p o r t u n i t y  th rough pos t - secondary  e d u c a t i o n  e n t e r s  t h e  

l a b o r  market  a t  a  more a c c e p t a b l e  age  and w i t h  g e n e r a l l y  b e t t e r  

t r a i n i n g  than  does t h e  secondary  s c h o o l  g r a d u a t e .  S i n c e  t h e  

s t u d e n t  i s  presumed t o  have v o l u n t a r i l y  i n v e s t e d  h i s  own t i m e  

and money i n  t h e  advanced o c c u p a t i o n a l  t r a i n i n g ,  it i s  assumed 

t h a t  t h e  m o t i v a t i o n  i s  s t r o n g e r ,  even though t h e  o c c u p a t i o n a l  

g o a l s  may be  no more c l e a r l y  d e f i n e d  t h a n  t h o s e  o f  t h e  h i g h  



school  s t u d e n t .  Although t h e s e  young men, by and l a r g e ,  must 
be c l a s s i f i e d  a s  inexper ienced,  employers u s u a l l y  a r e  w i l l i n g  

t o  waive t h e  exper ience  requirement  i n  view of t h e  s u p e r i o r  

t r a i n i n g  and i n c r e a s e d  matur i ty .  

~ l t h o u g h  t h e s e  a r e  t e c h n i c a l l y  e n t r y - l e v e l  peop le ,  and a s  

such c o n s t i t u t e  a p a r t  of  t h e  pre-employment l a b o r  f o r c e ,  t h e i r  
t r a i n i n g  and m a t u r i t y  permi t  them t o  compete s u c c e s s f u l l y  wi th  

t h e  exper ienced worker who has  n o t  enjoyed formal  o c c u p a t i o n a l  

t r a i n i n g ,  o r  wi th  t h e  h igh school  graduate  who h a s  had t r a i n i n g ,  

b u t  l a c k s  exper ience  and matur i ty .  Even though t h e s e  people a r e  

a unique group, be ing  q u a l i f i e d  b u t  inexper ienced,  they  do n o t  

g r e a t l y  a f f e c t  t h e  job market ,  s i n c e  they a r e  a  r e l a t i v e l y  smal l  

l a b o r  f o r c e .  The f i g u r e s  compiled by Duis [71] i n d i c a t e  t h a t  

whi le  c u r r e n t  en ro l lmen t  i s  about  17,500 p e r  y e a r ,  complet ions 

s t and  a t  s l i g h t l y  over  4000. Consequently,  t h e i r  impact on t h e  

job market i s  minimal. 

Sponsorship and F i n a n c i a l  Support.  The post-secondary 

schools  r e l y  b a s i c a l l y  on t h e  same sources  of s u p p o r t  a s  do t h e  

secondary; i . e . ,  l o c a l  p roper ty  t a x e s  and a p p r o p r i a t i o n s  by t h e  

s t a t e  l e g i s l a t u r e s .  I n s t i t u t i o n s  a r e  a l s o  e l i g i b l e  f o r  funds 

under a  v a r i e t y  of s t a t e  and f e d e r a l  a c t s ,  and,  i n  a d d i t i o n ,  

c o l l e g e s  a r e  f r e q u e n t l y  t h e  r e c i p i e n t s  of d o n a t i o n s ,  b e q u e s t s ,  

and g r a n t s  from i n d i v i d u a l s ,  b u s i n e s s e s ,  and founda t ions .  

I t  w i l l  be noted  from Table 4 0  t h a t  t h e  c o s t  p e r  p u p i l  f o r  

c o l l e g e  t r a i n i n g  i s  a lmost  t h r e e  t imes a s  g r e a t  ( 2 . 9 )  a s  t h e  

c o s t  per  p u p i l  a t  t h e  secondary l e v e l .  S ince  t h e r e  a r e  s l i g h t l y  

over  3.5 t imes a s  many h igh  school  a u t o  mechanic t r a i n e e s  a s  

t h e r e  a r e  c o l l e g e  l e v e l  t r a i n e e s ,  t h e  c o s t  of  t h e  secondary 

school  programs s t i l l  exceeds t h e  c o s t  of t h e  c o l l e g e  programs 

i n  terms of t a x  suppor t .  Most c o l l e g e s ,  however, whether two 

yea r  o r  f o u r  yea r  i n s t i t u t i o n s ,  r e q u i r e  payment of  t u i t i o n ,  

where t h e  high s c h o o l s ,  i n  g e n e r a l ,  do n o t .  Hence, t h e  t o t a l  
1 



c o s t  of t h e  c o l l e g e  l e v e l  programs q u i t e  l i k e l y  exceeds t h e  

t o t a l  c o s t  of t h e  secondary school  programs. 

Although no d a t a  were ga the red  on t h e  e a r n i n g s  of t h e  

c o l l e g e  l e v e l  a u t o  mechanic s t u d e n t s ,  it i s  assumed t h a t  a  sub- 

s t a n t i a l  p ropor t ion  of t h e s e  s t u d e n t s  a r e  employed d u r i n g  t h e  

p e r i o d  of  t h e i r  enrol lment .  The assumption i s  confirmed by 

M r .  Bruce Welch, D i r e c t o r  of t h e  Washtenaw Community Col lege  

Automotive Center ,  Ann Arbor,  Michigan, who i n d i c a t e d  i n  an  

i n t e r v i e w  [76] t h a t  t h e  m a j o r i t y  of t h e  a u t o  mechanic s t u d e n t s  

w i t h  whom he was a s s o c i a t e d  worked p a r t  t ime d u r i n g  t h e  semes te r  

and f u l l  t ime between s e s s i o n s .  F u r t h e r ,  employment was most 

o f t e n  a s  an automobile mechanic o r  i n  a  r e l a t e d  occupa t ion .  

Enrol lments  Completions and Job Placements .  The r e p o r t  of 

t h e  Advisory Council  on Voca t iona l  Educat ion [27]  i n d i c a t e s  t h a t  

t h e r e  were 14,855 e n r o l 1 m e n t s . h  pos t -secondary  l e v e l  automot ive  

mechanic t r a i n i n g  programs i n  1966 ( s e e  Table 4 0 ) .  The unpub- 

l i s h e d  work by Duis [ 7 ] ]  showed t h a t  i n  1968 t h e  t o t a l  e n r o l l -  

ment was 17,490 a u t o  mechanic s t u d e n t s  i n  t h e  c o l l e g e  programs. 

I n  view of t h e  i n c r e a s e d  commitment t o  s a t i s f y  t h e  job p repara -  

t o r y  needs of a l l  youth ,  i n c l u d i n g  t h e  non-col lege  bound and 

t h e  s o c i a l l y  and economical ly  d i sadvan taged ,  it i s  assumed t h a t  

en ro l lmen ts  i n  post-secondary automotive mechanic t r a i n i n g  pro-  

grams w i l l  con t inue  t o  i n c r e a s e .  

I t  must be po in ted  o u t ,  however, t h a t  c o l l e g e s ,  i n  g e n e r a l ,  

l o s e  a  h igh  pe rcen tage  of t h e i r  f i r s t  yea r  s t u d e n t s .  There i s  

no reason t o  b e l i e v e  t h a t  t h e  same c o n d i t i o n  w i l l  n o t  e x i s t  i n  

t h e  a r e a  of v o c a t i o n a l  t r a i n i n g .  The in fo rmat ion  compiled by 

Duis i n d i c a t e s  t h a t  l e s s  t h a n  a q u a r t e r  (23 .4%)  of t h e  p o s t -  

secondary schoo l  automotive s t u d e n t s  completed t h e i r  t r a i n i n g  

i n  1968. There i s  no way t o  t e l l  from e x i s t i n g  d a t a ,  however, 

how many of t h e  17,490 e n r o l l m e n t s  a c t u a l l y  dropped o u t  of t h e  

program, and how many were s imply  moving on t o  t h e  second y e a r  



of t r a i n i n g .  It  can be s a i d  t h a t ,  based on D u i s ' s  d a t a ,  it i s  

necessa ry  t o  p u t  i n  17,490 each yea r  t o  g e t  4103 o u t ;  b u t  t h a t  

t h e r e  i s  no way t o  t e l l  how many of t h e  17,490 a r e  new e n r o l l -  

ments,  and how many a r e  second semester ,  t h i r d  semester, e t c .  

There i s  a l s o  a  s e r i o u s  l a c k  of informat ion  on job p lace -  

ments f o r  t h e  c o l l e g e  t r a i n e d  automotive mechanic. Where com- 

prehens ive  d a t a  on placements  a r e  l a c k i n g  i n  t h e  a r e a  o f  t h e  

secondary s c h o o l s ,  i t  i s  v i r t u a l l y  non-ex i s t en t  a t  h i g h e r  l e v e l s  

of educa t ion .  S ta tements  made by t h e  major i ty  of employers and 

educa to r s  w i t h  whom t h e  q u e s t i o n  was d i s c u s s e d ,  however, i n d i -  

c a t e  c o l l e g e  automotive course  g radua tes  a r e  g r e a t l y  i n  demand, 

and t h e s e  young men seldom f i n d  it d i f f i c u l t  t o  s e c u r e  a  mechanic 

p o s i t i o n  i f  they  s o  d e s i r e .  

Tra in ing  Courses,  Content  and Durat ion.  A s  w i t h  t h e  h igh 

school  programs, t h e  post-secondary automotive mechanic t r a i n -  

i n g  courses  vary  cons ide rab ly  i n  both  d u r a t i o n  and c o u r s e  con- 

t e n t .  The d i f f e r e n c e s  i n  course  l e n g t h  a r e  n o t  a s  g r e a t  a s  i n  

t h e  h igh s c h o o l s ,  and t h e  d i f f e r e n c e s  i n  course  c o n t e n t  a r e  more 

i n  t h e  a r e a  of r e l a t e d  courses  than  i n  t h e  automotive work. 

Seventeen community c o l l e g e  course  o u t l i n e s  were examined 

i n  d e t a i l ,  and it was found t h a t  program l e n g t h  i n  t h i s  sample 

v a r i e d  from 684 t o  2080 hours .  Course c o n t e n t  depended p r i m a r i l y  

upon whether i t  was a  semi -p ro fess iona l  a s s o c i a t e  degree  program, 

an o c c u p a t i o n a l l y  s k i l l e d  c e r t i f i e d  mechanic program, o r  an 

e n t r y - l e v e l  automotive s e r v i c e  mechanic program. Genera l ly  

speaking,  t h e  a s s o c i a t e  degree programs i n c l u d e  t h e  g r e a t e s t  

amount of academic s u b j e c t  m a t t e r  and t h e  l e a s t  amount of  shop,  

o r  l a b o r a t o r y ,  work. Tab les  4 5 ,  4 6 ,  and 4 7  p r e s e n t  b r i e f  ou t -  

l i n e s  of t h e  t y p i c a l  c o l l e g e  programs. 

5 .2 .3 .  ADULT EDUCATION TRAINING PROGRAMS. While t h e  

a d u l t  educa t ion  appears  t o  be i n c r e a s i n g l y  p o p u l a r ,  t h e  bu lk  

of t h e  t r a i n i n g  today t h a t  i s  d i r e c t e d  toward t h e  out -of-school  
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Tahle  45, ASSOCIATE DEGREE COURSE I N  AUTOMOTIVE TECHNOLOGY 
(Lecture,  Labora tory ,  and Rela ted  I n s t r u c t i o n s ) *  

COURSE N W  H o h ~ s  p e r  Week Semester 
t e c t u r e  Labora tory  Hours 

F i r s t  Semester:  

Hand, Machine Too l s ,  Bench Work 0 6 96 
Engine S e r v i c e ,  I 1 6 112 
Power T r a i n  1 4 8 0 
E l e c t r i c a l  Systems, I 1 4 8 0 
E n g l i s h  (Ora l )  3 0 48 
Math (Algebra)  4 - 1 - 80 

10 21 
- 
496 

Second Semester:  

Engine S e r v i c e ,  I1 1 6 112 
Power T r a i n  1 6 112 
Braking Systems 1 5 9 6 
E l e c t r i c a l  Systems 1 3 6 4 
Math ( ~ r i g o n o m e t r y )  4 1 8 0 
Phys ica l  Educat ion 0 3 - 4 8 

-8 24 
- 
512 

Third  Semester:  

Suspension Systems 1 0 16 
Body and Chass i s  0 6 96 
Fuel  Systems 1 4 80 
I n t r o d u c t i o n  t o  Acetylene Welding 0 3 48 
~ n t r o d u c t i o n  t o  E l e c t r i c  Welding 0 3 48 
Eng l i sh  (Composition) 3 0 48 
Physics  (Mechanics) 4 0  64 
D r a f t i n g  (Mechanical) 1 3 6 4  
P h y s i c a l  Educat ion 0 3 - - 48 - 

10 22 512 
Fourth Semester:  

Diagnosis  and Tune-up 1 7 128 
Trouble Shooting 1 7 128 
E l e c t r i c a l  Systems,  I1 2 3 8 0 
Suspension Systems 0 3 4 8  
S o c i a l  S t u d i e s  (Economics) 3 0 4 8  
Physics  ( E l e c t r i c i t y  and ~ a ~ n e t i s m )  4 

7 

0 - 64 
. 11 20 496 

T o t a l  2016 

*source:  Automotive Department, The Wi l l i amspor t  Area Community 
c o l l e g e ,  Wi l l i amspor t ,  Pennsylvania .  
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Table  4 6 .  OCCUPATIONALLY SKILLED COURSE FOR CERTIFIED MECHANIC 
(Lecture ,  Laboratory ,  and Related I n s t r u c t i o n )  

COURSE NAME; 

F i r s t  Semester : 

Hours per  Week Semester 

Lecture  Laboratory  Hours 

Hand, Machine Tools ,  Bench Work 1 5 9 6  
Engine Se rv i ce  1 16.5 280 
Power T ra in  1 2 4 8  
E l e c t r i c a l  Systems, I 1 2 48 
S o c i a l  Studies--Economics 3 - 0 - 48 - 

7 25.5 520 
Second Semester: 

Engine Se rv i ce  
Power Tra in  
Braking Systems 
E l e c t r i c a l  Systems, I 

Thi rd  Semester: 

E l e c t r i c a l  Systems, I1 
Suspension Systems 
Body and Chass is  
I n t roduc t i on  t o  Acetylene Welding 
In t roduc t i on  t o  E l e c t r i c  Welding 

Four th  Semester: 

Diagnosis and Tune-u? 
Trouble Shooting 
E l e c t r i c a l  Systems, 111 
Fuel  Systems 

TOTAL 2080 

*Source: Automotive Department,  The Wil l iamspor t  Area Community 
Col lege ,  Wi l l i amspor t ,  Pennslyvania 



TABLE 47. ENTRY LEVEL COURSE FOR AUTOMOTIVE SERVICE MECHANIC 

( L e c t u r e  and L a b o r a t o r y )  * 

COURSE NAME 
Hours p e r  Week Semes te r  

L e c t u r e  Lab - Hours 

F i r s t  Semes te r :  

S e r v i c e  O r i e n t a t i o n  and Maintenance 

Second Semes te r :  

E l e c t r i c a l  and F u e l  System S e r v i c e  

T h i r d  Semes te r :  

Suspens ion  and Brake S e r v i c e  

TOTAL 

* ~ u t o m o t i v e  Department ,  D e l t a  C o l l e g e ,  
U n i v e r s i t y  C e n t e r ,  Michigan.  

a d u l t  p o p u l a t i o n  now comes under  t h e  a u s p i c e s  of  t h e  Manpower 

Development and T r a i n i n g  A c t ,  The re  a r e  d i s t i n c t i v e  d i f f e r e n c e s  

between t h e  two, however. The p r imary  one i s  t h a t  a d u l t  educa-  

t i o n  i s  b a s i c a l l y  a  n i g h t  s c h o o l  o p e r a t i o n  i n t e n d e d  t o  p e r m i t  

t h e  employed a d u l t  t o  c o n t i n u e  h i s  t r a i n i n g  or e d u c a t i o n ,  w h i l e  

MDTA t e n d s  toward t h e  f u l l - t i m e ,  s u b s i d i z e d  e n r o l l m e n t  o f  t h e  

unemployed, under-employed, o r  s o c i a l l y  d i s a d v a n t a g e d ,  o u t - o f -  

s c h o o l  a d u l t s .  

J o b  Market O r i e n t a t i o n ,  Most a d u l t s  e n r o l l e d  i n  n i g h t  

s c h o o l  programs r e c e i v e  t r a i n i n g  a p p r o p r i a t e  t o  t h e  o c c u p a t i o n  

i n  which t h e y  a r e  employed, s i n c e  a d u l t  e d u c a t i o n  i s  b a s i c a l l y  

an upgrad ing  o p e r a t i o n .  Many a d u l t s  d o  e x p l o i t  t h e  n i g h t  

s c h o o l  t r a i n i n g  a s  a  means of  a c c e s s  t o  a new o c c u p a t i o n ,  how- 



e v e r .  Consequently,  the  job market r e l a t e d  t o  t h i s  l e v e l  of 

t r a i n i n g  i s  d i f f i c u l t  t o  d e f i n e ,  s i n c e  i t  may simply invo lve  

moving up t h e  l adder  wi th  t h e  p r e s e n t  employer, o r  it may r e q u i r e  

moving t o  a  new employer i n  o r d e r  t o  e f f e c t  a job advancement. 

Note t h a t  t h e  common f a c t o r  t ends  t o  be job advancement, r a t h e r  

than  i n i t i a l  employment. 

Labor Force Involved. A s  p rev ious ly  mentioned, t h i s  l a b o r  

f o r c e  i s  fundamental ly an employed popula t ion .  Even where t h e  

t r a i n i n g  invo lves  an e n t i r e l y  new s k i l l ,  t h e  worker t ends  t o  

have had e x t e n s i v e  work exper ience ,  though perhaps i n  a  d i f f e r -  

e n t  occupat ion .  Consequently, i n  moving t o  a  new job, t h e  

worker i s  n o t  viewed a s  a  raw r e c r u i t ,  b u t  a s  an exper ienced 

worker wi th  l i m i t e d  s k i l l  i n  t h e  new occupation.  While t h i s  

cond i t ion  i s  no t  n e c e s s a r i l y  r e a s s u r i n g  t o  t h e  p o t e n t i a l  employer,  

t h e  s i t u a t i o n  f r e q u e n t l y  a r i s e s  i n  c i rcumstances  where t h e  

employer f e e l s  ob l iged  t o  employ t h e  t r a i n e e .  Thus t h i s  l a b o r  

f o r c e  i s  c h a r a c t e r i z e d  a s  e i t h e r  exper ienced and seek ing  t o  

improve employment s t a t u s  through supplemental  s k i l l  t r a i n i n g ,  

o r  a s  experienced and seeking t o  improve employment s t a t u s  

through a  newly acquired  occupa t iona l  s k i l l .  

sponsorship  and F i n a n c i a l  Support .  The a d u l t  educa t ion  

programs, i n  g e n e r a l ,  a r e  admin i s t e red  by t h e  board of educa- 

t i o n  a s  a  p a r t  of t h e  p u b l i c  school  system. Some s t a t e  and 

f e d e r a l  funds a r e  a v a i l a b l e  where t h e  t r a i n i n g  i s  f o r  c r e d i t  

toward high school  graduat ion  o r  f o r  b a s i c  a d u l t  educa t ion ,  

i . e . ,  r ead ing ,  s p e l l i n g ,  w r i t i n g ,  a r i t h m e t i c ,  e t c .  Where t h e  

t r a i n i n g  i s  f o r  job upgrading o r  pre-employment, t h e  programs 

a r e  u s u a l l y  s e l f - s u p p o r t i n g  through t u i t i o n  pa id  by t h e  s t u d e n t s .  

Where suppor t  comes from b u s i n e s s e s ,  o r  o t h e r  o r g a n i z a t i o n s ,  it 

i s  f r e q u e n t l y  i n  t h e  form of pre-paid  t u i t i o n  f o r  e l i g i b l e  par-  

t i c i p a n t s .  

S ince  many of t h e s e  s t u d e n t s  a r e  f u l l - t i m e  employees, and 



a r e  f r e q u e n t l y  s u p p o r t i n g  a  f a m i l y ,  t h e  o p p o r t u n i t y  t o  p a r t i c i -  

p a t e  i n  an a d u l t  e d u c a t i o n  program depends t o  a  g r e a t  e x t e n t  

upon t h e  d e t e r m i n a t i o n  o f  t h e  i n d i v i d u a l  t o  s e t  a s i d e  enough 

of  h i s  income t o  pay f o r  t h e  t r a i n i n g .  Al though i n  t h e  c a s e  

of  f a c t o r y  c l o s i n g s  o r  r e l o c a t i o n s  t h e  employer  sometimes pro-  

v i d e s  f i n a n c i a l  a s s i s t a n c e ,  it i s  u s u a l l y  up t o  t h e  i n d i v i d u a l  

t o  f u r n i s h  h i s  own s u p p o r t  o u t  of  h i s  e a r n i n g s .  

E n r o l l m e n t s ,  C o m ~ l e t i o n s  and Job  P lacements .  The 1968 
-- 

r e p o r t  o f  t h e  Advisory  Counc i l  on V o c a t i o n a l  Educa t ion  [27]  

i n d i c a t e s  t h a t  63 .3  p e r c e n t  (803 ,901)  of  t h e  p e r s o n s  e n r o l l e d  

i n  t r a d e  and i n d u s t r i a l  v o c a t i o n a l  programs a r e  i n  a d u l t  educa-  

t i o n  ( s e e  Table  3 9 ) .  I t  a l s o  shows t h a t  7 .7  p e r c e n t  (98 ,377)  

of  t h e s e  e n r o l l m e n t s  a r e  au tomot ive  mechanic s t u d e n t s ,  I t  d o e s  

n o t  i n d i c a t e ,  however,  t h a t  63.3 p e r c e n t  o f  t h e  98,377 a u t o  

mechanics a r e  i n  a d u l t  e d u c a t i o n .  I f  t h a t  a s sumpt ion  i s  made, 

t h e n  62,273 s t u d e n t s  a r e  e n r o l l e d  i n  n i g h t  s c h o o l  a u t o  mechanic  

c o u r s e s .  

Using t h e  unpub l i shed  d a t a  from Duis  [ 7 1 ] ,  t h e r e  were 

34,464 s t u d e n t s  e n r o l l e d  i n  a d u l t  e d u c a t i o n  a u t o  mechanic  

c o u r s e s  i n  1968. F u r t h e r ,  7 ,803  of  t h e s e  were i n  pre-employment 

t r a i n i n g ,  and 26 ,661  were i n  s u p p l e m e n t a l  t r a i n i n g  f o r  upgrad ing .  

S i n c e  t h e  Duis  f i g u r e s  a r e  f rom a  c o u n t  of  r e p o r t e d  e n r o l l m e n t s ,  

and t h e  Advisory  Counc i l  f i g u r e s  a r e  computed f rom a  s u r v e y  of  a  

sample p o p u l a t i o n ,  t h e  Duis  f i g u r e s  a p p e a r  t o  b e  t h e  most 

r e l i a b l e .  

A s  p r e v i o u s l y  s t a t e d ,  t h e r e  a r e  no  d a t a  i n d i c a t i n g  t h e  num- 

b e r  of  a d u l t  e d u c a t i o n  comple t ions .  S i n c e  t h e  m a j o r i t y  o f  a d u l t  

e d u c a t i o n  e n r o l l e e s  a r e  shown a s  s u p p l e m e n t a l ,  which i m p l i e s  

t h a t  t h e y  a r e  employed, a  t a l l y  of c o m p l e t i o n s  i s  p r o b a b l y  

unneces sa ry ;  t h e s e  peop le  a r e  a l r e a d y  a  p a r t  of  t h e  employed 

l a b o r  f o r c e ,  and t h e r e f o r e  do n o t  c o n t r i b u t e  t o  e n l a r g i n g  it. 



For  t h e  same r e a s o n ,  a  t a l l y  o f  t h e  p l acemen t s  f o r  t h e  supp le -  

m e n t a l  t r a i n e e s  i s  a l s o  n e e d l e s s .  

While t h e r e  i s  a  s u b s t a n t i a l  number o f  a d u l t s  e n r o l l e d  i n  

t h e  pre-employment au tomot ive  mechanic c o u r s e s ,  no d a t a  a r e  
, 

a v a i l a b l e  t h a t  i n d i c a t e  e i t h e r  t h e  comple t ions  o r  p l acemen t s  o f  
1 

t h i s  group.  These f i g u r e s  would b e  u s e f u l  t o  have ,  s i n c e  t h e  
1 

outcome of t h i s  k i n d  o f  t r a i n i n g  c o u l d  have c o n s i d e r a b l e  impor- 

t a n c e  i n  t h e  f u t u r e  management o f  t h e  a u t o  mechanic  l a b o r  f o r c e .  

T r a i n i n q  Courses:  Con ten t  and D u r a t i o n .  A d u l t  e d u c a t i o n  

n i g h t  s c h o o l  c o u r s e s  t e n d  t o  b e  r e l a t i v e l y  s h o r t ;  classes meet 

one n i g h t  a  week, a s  a  r u l e ,  f o r  a  t h r e e  o r  f o u r  month p e r i o d .  

Courses  g i v e n  f o r  h i g h  s c h o o l  g r a d u a t i o n  c r e d i t  t e n d  t o  be  l o n g e r  

t h a n  t h o s e  g iven  f o r  v o c a t i o n a l  t r a i n i n g .  

The Ann Arbor ,  Michigan s c h o o l  sys t em,  f o r  example ,  r e q u i r e s  

45 h o u r s  i n  c o u r s e s  g iven  f o r  c r e d i t  and 30 h o u r s  i n  o c c u p a t i o n a l  

t r a i n i n g  c o u r s e s :  t h r e e  h o u r s  p e r  n i g h t ,  one n i g h t  p e r  week, f o r  

15  weeks,  and t h r e e  h o u r s  p e r  n i g h t ,  one n i g h t  p e r  week, f o r  10 

weeks. I n  c o n t r a s t ,  most of  t h e  a d u l t  e d u c a t i o n  p r o v i d e d  by t h e  

D e t r o i t  p u b l i c  s c h o o l  sys t em i s  a d m i n i s t e r e d  under  t h e  MDTA p ro -  

gram. A d u l t  e d u c a t i o n  i n  D e t r o i t  i s  f o c u s e d  p r i m a r i l y  on t h e  

unemployed and  t h e  under-employed, and i s  conduc ted  as a  day  

s c h o o l  program u t i l i z i n g  b l o c k  t i m e  a d j u s t e d  t o  t h e  needs  o f  t h e  

i n d i v i d u a l  s t u d e n t s .  Some t r a d i t i o n a l  a d u l t  e d u c a t i o n  c o u r s e s  

i n  au tomot ive  mechanics  a r e  o f f e r e d ,  however,  i n  one o r  two o f  

t h e  D e t r o i t  t e c h n i c a l  h i g h  s c h o o l s ,  on a  "come a s  a v a i l a b l e "  

b a s i s .  These a r e  51  hour  c o u r s e s ,  a s  a  r u l e ,  i n  which t h e  s t u -  

d e n t  a t t e n d s  t h r e e  h o u r s  a  day ,  one day  a  week, f o r  s e v e n t e e n  

weeks. 

A d u l t  e d u c a t i o n  a u t o  mechanic  c o u r s e s  do  n o t  o r d i n a r i l y  

p r o v i d e  f o r  t h e  comprehensive s t u d y  o f  t h e  e n t i r e  v e h i c l e .  

These c o u r s e s  u s u a l l y  d e a l  w i t h  s p e c i f i c  components o r  s y s t e m s ,  

such  a s  e n g i n e s ,  b r a k e s ,  c a r b u r e t o r ,  and f r o n t - e n d ,  o r  e n g i n e  

tune-up and v o l t a g e  c o n t r o l .  I n  g e n e r a l ,  c o u r s e s  a r e  s e t  up on 
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a  u n i t  b a s i s ,  and t h e  c o n t e n t  w i l l  v a r y  a c c o r d i n g  t o  t h e  pur -  

pose o f  t h e  p a r t i c u l a r  o f f e r i n g .  Courses  a r e  o f f e r e d  predomi- 

n a n t l y  f o r  supp lemen ta l  t r a i n i n g ,  where job upgrad ing  i s  t h e  

o b j e c t i v e .  Consequent ly ,  t h e  t r a i n i n g  i s  l i k e l y  t o  b e  d i r e c t e d  

toward o c c u p a t i o n a l  s k i l l s  where improved competency, i . e . ,  o u t -  

p u t ,  i s  l i k e l y  t o  b e  rewarded by improved job s t a t u s ,  i . e . ,  wages. 

Another  way of e x p l a i n i n g  t h e  b r e v i t y  of t h e  a u t o  mechanic 

t r a i n i n g  cou r se  under  a d u l t  e d u c a t i o n  is  by comparing them w i t h  

t h e  s t a n d a r d  c o u r s e .  Using t h e  Automobile Manufac tu re r s  

A s s o c i a t i o n  s t a n d a r d  of 1080 h o u r s ,  it i s  seen  t h a t  a t  t h e  r a t e  

of  t h r e e  hour s  a  week it would t a k e  t h e  a d u l t  t r a i n e e  360 weeks 

o r  6.9 y e a r s  of con t inuous  a t t e n d a n c e  t o  f u l f i l l  t h e  minimum 

recommended by t h e  i n d u s t r y .  A s  a  m a t t e r  of p r a c t i c a l i t y ,  t h e r e -  

f o r e ,  a d u l t  e d u c a t i o n  v o c a t i o n a l  programs a r e  d e s i g n e d  t o  supp le -  

ment t h e  w o r k e r ' s  s k i l l  r a t h e r  t h a n  t o  p r o v i d e  him w i t h  a  new 

s k i l l  and p r e p a r e  him f o r  job e n t r y .  I n  view o f  t h e  above,  it 

i s  concluded t h a t  a  d e t a i l e d  e x p l a n a t i o n  o f  c o u r s e  c o n t e n t  and 

d u r a t i o n  would s e r v e  no  u s e f u l  pu rpose .  

5.2.4 .  MDTA INSTITUTIONAL TRAINING. No a t t e m p t  w i l l  b e  

made i n  t h i s  s t u d y  t o  t r a c e  t h e  e v o l u t i o n  and development  of  

f e d e r a l l y  funded t r a i n i n g  programs and t h e i r  a d m i n i s t r a t i o n .  

A comprehensive a c c o u n t  of  t h o s e  a c t i v i t i e s  was p u b l i s h e d  by t h e  

U.S. Department of Labor [ 7 7 ]  and s a y s ,  i n  e s s e n c e ,  t h a t  t h e  

Department of Labor and t h e  Department of H e a l t h ,  Educa t ion  and 

Welfare  s h a r e  t h e  r e s p o n s i b i l i t y  f o r  e x e c u t i n g  t h e  p r o v i s i o n s  

of t h e  Manpower Development and T r a i n i n g  Act .  The O f f i c e  of  

Manpower A d m i n i s t r a t i o n ,  under  t h e  Department of  Labor  i s  

charged  w i t h  t h e  r e s p o n s i b i l i t y  o f  i d e n t i f y i n g  o c c u p a t i o n s  i n  

which t r a i n i n g  shou ld  be  o f f e r e d ,  r e c r u i t i n g  t h e  t r a i n e e s ,  and 

h e l p i n g  t h e  t r a i n e e s  t o  f i n d  employment. The O f f i c e  of  E d u c a t i o n ,  

under  t h e  Department of  H e a l t h ,  Educa t ion  and W e l f a r e ,  i s  

r e s p o n s i b l e  f o r  t h e  i n s t i t u t i o n a l  t r a i n i n g  i t s e l f .  On-the-job 



t r a i n i n g  programs a r e  t h e  r e s p o n s i b i l i t y  of t h e  Department of 

Labor and w i l l  be d i scussed  i n  a  l a t e r  s e c t i o n  of t h i s  r e p o r t .  

The o b j e c t i v e  of t h e  MDTA, according t o  Educat ion and 

Tra in ing :  Learning f o r  J o b s [ 3 7 ] ,  i s  " t o  s o l v e  t h e  d u a l  problem 

of unmet s k i l l  requi rements  and p e r s i s t e n t  unemployment." Tra in-  

i n g  under t h i s  a c t  was aimed o r i g i n a l l y  a t  t h o s e  d i s p l a c e d  by 

t e c h n o l o g i c a l  change and r e l o c a t e d  i n d u s t r i e s .  I n  Manpower 

Research and Tra in ing :  A Report by t h e  S e c r e t a r y  of Labor [ 7 8 ] ,  

it was recognized t h a t  b a s i c  o r  remedia l  educa t ion  was a l s o  

v i t a l  t o  t h e  success  of t h e  program. S ince  i t s  i n c e p t i o n ,  MDTA 

emphasis has  s h i f t e d  toward t h e  d isadvantaged and t h e  hard-core 

unemployed; i t  was e v i d e n t  t h a t  t h o s e  who were unable  t o  r e a d ,  

w r i t e ,  o r  do s imple  a r i t h m e t i c  were unable t o  a s s i m i l a t e  and 

use t h e  v o c a t i o n a l  o r  p re -voca t iona l  t r a i n i n g .  

Job Market O r i e n t a t i o n .  A s  i n d i c a t e d  above, t h e  o r i g i n a l  

i n t e n t i o n  of t h e  MDTA was t o  a l l e v i a t e  t h e  t h r e a t  posed by t h e  

automation of c e r t a i n  k inds  of manufacturing and c l e r i c a l  t a s k s ,  

and t o  o f f s e t  t h e  e f f e c t s  of p l a n t  r e l o c a t i o n  on t h e  job market 

and l a b o r  supp ly ,  Thus t h e  i n i t i a l  e f f o r t  was c o n c e n t r a t e d  on 

personnel  who were exper ienced and u s u a l l y  s k i l l e d  i n  a t  l e a s t  

one occupa t iona l  a r e a .  The job market a v a i l a b l e  t o  t h e s e  people  

c o n s i s t e d  of an e x t e n s i v e  a r r a y  of employers who, i n  g e n e r a l ,  

were r e a d i l y  a b l e  t o  absorb t h e  r e t r a i n e d  workers  i n t o  t h e i r  

o r g a n i z a t i o n s .  

AS a t t e n t i o n  s h i f t e d  away from t h e  t r a n s i t o r y  problems of 

t h e  d i s p l a c e d  worker and began t o  focus  on t h e  needs of  t h e  

c h r o n i c a l l y  unemployed, t h e  n a t u r e  of e x p l o i t a b l e  jobs a l s o  

changed. Employers who were a b l e  t o  accommodate t h e  s k i l l e d  

o r  s e m i - s k i l l e d  r e t r a i n e d  workers ,  found d i f f i c u l t y  i n  p l a c i n g  

t h e  inexper ienced ,  poor ly  educa ted ,  and m a r g i n a l l y  t r a i n e d  people  

toward whom t h e  m a j o r i t y  of t h e  MDTA was b e i n g  d i r e c t e d .  



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 disadvantage, 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. 

Out-of-school youths, particularly the drop-outs, suffer from 

immaturity, and minority 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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2 1  y e a r s  o r  younger;  it was 5 1  p e r c e n t  w h i t e ,  and 45 p e r c e n t  

Negro; 59.7 p e r c e n t  had 11 y e a r s  o f  e d u c a t i o n  o r  less; 45 pe r -  

c e n t  had less t h a n  t h r e e  y e a r s  of  work e x p e r i e n c e ;  7 9 . 8  p e r c e n t  

were unemployed; and 82 p e r c e n t  had 52 weeks o r  less o f  work 

e x p e r i e n c e .  

Th i s  p o p u l a t i o n  i s  n o t  o n l y  l i m i t e d  i n  i t s  a c c e s s  t o  jobs  

because  of  i n a d e q u a t e  e d u c a t i o n  and t r a i n i n g ,  it i s  a l s o  l i m i t e d  

i n  i t s  a c c e s s  t o  t r a i n i n g ,  whether  fo rma l  o r  i n f o r m a l ,  by t h e  

l a c k  o f  e d u c a t i o n .  Thus,  a  predominant  c h a r a c t e r i s t i c  of  t h i s  

l a b o r  f o r c e ,  i n  i t s  u n t r a i n e d  s t a t e ,  i s  i t s  g e n e r a l  i n a b i l i t y  

t o  q u a l i f y  f o r  any b u t  t h e  l e a s t  r eward ing  and l e a s t  permanent 

p o s i t i o n s .  Consequent ly ,  t h i s  p o p u l a t i o n  e x p e r i e n c e s  g r e a t  d i f -  

d f i c u l t y  i n  a c q u i r i n g  t h e  deg ree  of  job s e c u r i t y  needed t o  p e r m i t  

t h e  non-system development of  a  s a l a b l e  s k i l l .  

Where adequa te  t r a i n i n g  i s  p r o v i d e d ,  however,  t h e  s i t u a t i o n  
I 

i s  d i f f e r e n t .  The MDTA e x p e r i e n c e  shows t h a t  t h o s e  who s a t i s -  
1 

J 
f a c t o r i l y  comple te  a p p r o p r i a t e  o c c u p a t i o n a l  t r a i n i n g  c o u r s e s  a r e  

I a b l e  t o  o b t a i n  s t a b l e  and s a t i s f y i n g  employment, and t h e  problem 

i s  n o t  a  m a t t e r  o f  placement  b u t  a  m a t t e r  of k e e p i n g  t h e  t r a i n e e  

i n  t h e  program l o n g  enough t o  comple te  t h e  c o u r s e .  

Sponso r sh ip  and F i n a n c i a l  Suppor t .  The Manpower Development 

and T r a i n i n g  Act  s u p p o r t s  o t h e r  f e d e r a l  a c t s  i n c l u d i n g  t h e  Area 

Redevelopment A c t ,  t h e  Manpower Development and T r a i n i n g  Ac t ,  

t h e  V o c a t i o n a l  Educa t ion  A c t  of  1963,  t h e  Economic O p p o r t u n i t i e s  

Ac t ,  and o t h e r s .  These funds  a r e  a d m i n i s t e r e d  by MDTA under  a  

number of d i f f e r e n t  t r a i n i n g  programs i n c l u d i n g  MDTA I n s t i t u t i o n a l  

T r a i n i n g ,  MDTA On-The-Job T r a i n i n g ,  MDTA Part-Time and Othe r  
1 

T r a i n i n g ,  Neighborhood Youth Corps,  C o n c e n t r a t e d  Employment Pro-  
1 

gram, Opera t ion  Mainstream, New C a r e e r s ,  S p e c i a l  Impac t ,  and 
1 

t h e  JOBS program. 

The Department of  Labor r e p o r t s  [ 7 9 ]  t h a t  t h e  f e d e r a l  

o b l i g a t i o n  f o r  t r a i n i n g  under  t h e  MDTA i n s t i t u t i o n a l  program 

was $216,586,000 f o r  f i s c a l  1968,  w h i l e  t h e  t o t a l  f o r  a l l  p ro-  
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grams was $2,823,019,000. The t o t a l  MDTA i n s t i t u t i o n a l  e n r o l l -  

ment o p p o r t u n i t i e s  a r e  shown a s  114,000 and a c t u a l  en ro l lmen t s  

a s  140,000.  Note t h a t  en ro l lmen t  o p p o r t u n i t i e s  a r e  simply 

t r a i n i n g  s t a t i o n s ,  and,  s i n c e  many cour ses  a r e  completed i n  

l e s s  t h a n  one y e a r ,  some t r a i n i n g  s t a t i o n s  w i l l  accommodate more 

than  one enro l lment  p e r  y e a r .  Consequently,  114,000 en ro l lmen t  

o p p o r t u n i t i e s  provided t r a i n i n g  f o r  140,000 e n r o l l e e s  i n  FY 1968. 

Using a c t u a l  e n r o l l m e n t s ,  t h e  c o s t  p e r  t r a i n e e  f o r  MDTA 

i n s t i t u t i o n a l  programs i s  $1,547.04. Note t h a t  t h i s  f i g u r e  may 

be  mis l ead ing ,  s i n c e  it i n c l u d e s  t r a i n e e s  c a r r i e d  ove r  from 

FY 1967, and many who w i l l  n o t  have completed u n t i l  FY 1969. 

S i m i l a r  f i g u r e s  may a l s o  be found i n  t h e  1969 r e p o r t  of  t h e  

S e c r e t a r y  of  Hea l th ,  Educat ion and Welfare [ 8 0 ] .  A l l  of t h e  

MDTA a u t o  mechanic t r a i n i n g  c o s t  d a t a  t h a t  appear  i n  t h e  annual  

r e p o r t s  of t h e  s e c r e t a r y  of Hea l th ,  Educat ion and Welfare  from 

1963 t o  1969 a r e  i nc luded  i n  Appendix B.  

Note t h a t  t h e  above f i g u r e s  do n o t  r e p r e s e n t  t o t a l  c o s t .  

Most of t h e  e a r l y  MDTA programs were c a r r i e d  o u t  i n  t h e  p u b l i c  

h igh  s c h o o l ,  and ,  consequen t ly ,  a  s u b s t a n t i a l  p o r t i o n  of t h e  

c o s t  was borne by t h e  community. Wi th  t h e  s h i f t  of  t r a i n i n g  

emphasis t o  t h e  MDTA S k i l l  C e n t e r s ,  which have been e s t a b l i s h e d  

i n  70 me t ropo l i t an  a r e a s  th roughout  t h e  c o u n t r y ,  t h e  s t a t e s  a r e  

now r e q u i r e d  t o  provide  1 0  p e r c e n t  of t h e  funds on a  c o s t - s h a r i n g  

b a s i s .  Table 48 i s  based on in fo rma t ion  o b t a i n e d  from t h e  

Div i s ion  of Manpower Development and T r a i n i n g ,  Department of 

Hea l th ,  Educat ion and Welfare  1811 and shows t h e  c o s t  of t r a i n -  

i n g  one automobile mechanic i n  an MDTA i n s t i t u t i o n a l  program i n  

Grand Rapids,  Michigan. While t h e s e  d a t a  a r e  n o t  c u r r e n t  and ,  

indeed ,  may n o t  be r e p r e s e n t a t i v e  of a  t y p i c a l  a u t o  mechanic 

t r a i n i n g  program, t h e y  a r e  i nc luded  i n  o r d e r  t o  p rov ide  a  g r o s s  

measurement of t h e  c o s t  of t r a i n i n g .  No a t t e m p t  i s  made t o  

compare t h i s  s p e c i f i c  program w i t h  o t h e r  s k i l l  t r a i n i n g  o r  o t h e r  

a u t o  mechanic programs. 



TABLE 48. PER PUPIL COST, MDTA INSTITUTIONAL AUTO 
MECHANIC PROGW, GRAND RAPIDS, MICHIGAN 
( 2 0  PUPILS, 40 HOURS PER WEEK, 26 WEEKS [81] 

Cost  of T r a i n i n g  

Cos t  of S u b s i s t e n c e  

T o t a l  Cost  

Number of T r a i n e e s  20 

Cost  o f  T ra in ing /Tra inee  

Cost  o f  Subs i s t ence /Tra inee  

T o t a l  Cos t /Tra inee  $ 3,143  

The d a t a  from S t a t i s t i c s  on Manpower [ 7 9 ]  i n d i c a t e  t h a t  

approximate ly  80 p e r c e n t  o f  t h e  MDTA i n s t i t u t i o n a l  t r a i n e e s  a r e  

unemployed, Thus,  it can be assumed t h a t  t h e  major  s o u r c e  of 

income f o r  t h e  m a j o r i t y  o f  t h e  MDTA e n r o l l e e s  i s  t h e  s u b s i s t e n c e  

payments p rov ided  under t h e  t r a i n i n g  program. S i n c e  most o f  t h e  

programs a r e  s e t  up on a  f u l l  day b a s i s ,  f i v e  d a y s  a week, it 

i s  expec t ed  t h a t  t h e  o p p o r t u n i t y  f o r  t h e s e  s t u d e n t s  t o  e a r n  

o t h e r  money i s  l i m i t e d .  

En ro l lmen t s ,  Completions and Job P lacements .  According t o  

t h e  Department o f  Labor [ 8 0 ] ,  a  t o t a l  o f  140,000 t r a i n e e s  were 

e n r o l l e d  i n  MDTA i n s t i t u t i o n a l  programs i n  f i s c a l  1968. Of t h i s  

number, 85,000 completed t h e  t r a i n i n g ,  and 75 p e r c e n t  o f  t h o s e  

(63,750)  were employed a t  t h e  t ime  of  t h e  l a s t  c o n t a c t .  The 

r e p o r t  shows t h a t  7 . 1  p e r c e n t  (9 ,940 )  o f  t h e  i n s t i t u t i o n a l  

e n r o l l m e n t s  were i n  a u t o  mechanic t r a i n i n g  programs ,  b u t  com- 

p l e t i o n  and placement  d a t a  a r e  n o t  g iven  f o r  s p e c i f i c  o c c u p a t i o n s .  

Using t h e  7 . 1  p e r c e n t  f i g u r e  f o r  e n r o l l m e n t s ,  however,  app rox i -  

mate ly  6 , 0 3 5  of t h e s e  were employed. 



Since  t h e  f i g u r e s  above a r e  de r ived  from a  popu la t ion  

p r e v i o u s l y  shown t o  be d i s t i n c t l y  d i f f e r e n t  from t h e  popu la t ion  

of automotive mechanics, it should n o t  be  assumed t h a t  t h e  same 

completion r a t e  a p p l i e s  e q u a l l y  t o  both.  I t  i s  a l s o  noted  t h a t  

t h e  r e p o r t  [ 8 0 ]  does no t  i n d i c a t e  whether t h e  employment i s  i n  

t h e  t r a d e  f o r  which t h e  t r a i n i n g  was g iven,  i n  a  r e l a t e d  t r a d e ,  

o r  i n  an u n r e l a t e d  t r a d e .  Consequently,  t h e s e  d a t a  a r e  accepted  

wi th  some r e s e r v a t i o n s .  

The r e p o r t  [ 8 0 ]  a l s o  i n d i c a t e s  t h a t  many of t h e  e n r o l l e e s  

accep t  employment be fo re  t h e  t r a i n i n g  i s  completed. Although 

t h e s e  i n d i v i d u a l s  do n o t  complete t h e  program, t h e y  canno t ,  

i n  a l l  f a i r n e s s ,  be c l a s s e d  a s  drop-outs  o r  f a i l u r e s .  I t  i s  

found, i n  most c a s e s ,  t h a t  t h e  t r a i n i n g  has  been c r i t i c a l  t o  

o b t a i n i n g  t h e  employment, These i n d i v i d u a l s  a r e  now r e p o r t e d ,  

t h e r e f o r e ,  a s  ' e a r l y  c o m p l e t e r s ' ,  and w i l l  be shown a s  such i n  

f u t u r e  s t a t i s t i c a l  summaries. 

T r a i n i n g  Courses: Content and Durat ion.  A s  p r e v i o u s l y  

mentioned, t h e  most d i s t i n c t i v e  c h a r a c t e r i s t i c  of  t h e  MDTA 

automotive mechanic t r a i n i n g  courses  i s  t h e  b lock t i m e  f e a t u r e .  

S ince  t h e s e  courses  a r e  b a s i c a l l y  in tended  f o r  out -of -school  

people who a r e  unemployed and whose primary need i s  t o  develop 

a  s a l a b l e  s k i l l ,  it i s  impor tant  t o  compress t h e  t r a i n i n g  a s  

much a s  i s  p r a c t i c a l  and t o  provide  a s  much s k i l l  p r a c t i c i n g  

time a s  i s  p o s s i b l e .  Consequently,  t h e  programs u s u a l l y  

r e q u i r e  f u l l - t i m e  a t t endance ,  i . e . ,  seven o r  e i g h t  hours  a  day,  

f i v e  days a  week. While adjus tments  a r e  made i n  o r d e r  t o  

accommodate t h e  needs of t h e  i n d i v i d u a l  s t u d e n t ,  t h e  courses  

g e n e r a l l y  a r e  planned around f u l l - t i m e  a t t e n d a n c e .  

Like o t h e r  automotive mechanic c o u r s e s  reviewed,  t h e  MDTA 

courses  a r e  prepared  according t o  t h e  needs of  a p a r t i c u l a r  

l o c a l i t y .  Thus, t h e r e  i s  c o n s i d e r a b l e  v a r i a t i o n  allowed w i t h i n  

t h e  g e n e r a l  o u t l i n e s  of approved course  c o n t e n t  and d u r a t i o n .  

Table 4 9  shows t h e  d i s t r i b u t i o n  of s u b j e c t  m a t t e r  and hours  of  
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twenty r e p r e s e n t a t i v e  MDTA course  o u t l i n e s  ob ta ined  from t h e  

D i v i s i o n  of Manpower Development and Tra in ing .  While t h e s e  

couse o u t l i n e s  a r e  a l l  i d e n t i f i e d  by t h e  o c c u p a t i o n a l  t i t l e  

"Automobile Mechanic", o r  "Automobile Mechanic - Ent ry" ,  many 

of them a r e  a l s o  i d e n t i f i e d  by t h e  former ly  used DOT Code f o r  

Automobile Mechanics, i . e . ,  5-81.010. The e n t r i e s  on t h e  t a b l e  

a r e  i d e n t i f i e d  accord ing ly .  

The i n d i v i d u a l  s u b j e c t  m a t t e r  a r e a s  a r e ,  f o r  a l l  p r a c t i c a l  

purposes ,  t h e  same a s  t h o s e  shown f o r  t h e  secondary school  

courses .  There a r e  two n o t a b l e  d i f f e r e n c e s :  t h e  d r i v e l i n e  com- 

ponents  ( p r o p e l l e r  s h a f t  and u n i v e r s a l s )  a r e  n o t  shown a s  a  

s e p a r a t e  ca tegory  of  s u b j e c t  m a t t e r ,  and i n  a  number of  c a s e s  

l a b o r a t o r y  o r  shop work appears  under t h e  heading of s e r v i c e .  

The s t a n d a r d  courses  f o r  t h e  MDTA automotive programs a r e  

t h o s e  shown a s  Course B and Course C i n  Table 4 4 .  The B c o u r s e  

[74] was developed by Maurice W. Roney, P r o f e s s o r  of I n d u s t r i a l  

Educat ion ,  Oklahoma S t a t e  U n i v e r s i t y ,  and i s  in tended  t o  t r a i n  

t h e  s t u d e n t  beyond t h e  e n t r y  l e v e l .  This  c o u r s e  w i l l  q u a l i f y  

t h e  t r a i n e e  t o  a c c e p t  a  p o s i t i o n  a s  an e n t r y  l e v e l  automot ive  

mechanic, and w i l l  p r e p a r e . h i m  t o  advance beyond t h a t  p o i n t .  

The C course  [75] ,  developed by Ar thur  J. Oet tmeier  whi le  he was 

t h e  Head of t h e  Automotive Department, F e r r i s  S t a t e  Co l lege ,  

Big Rapids,  Michigan, was des igned t o  a s s i s t  pe r sons  of  l i m i t e d  

exper ience  and a b i l i t y  i n  becoming s e l f - s u f f i c i e n t  g a s o l i n e  

s e r v i c e  s t a t i o n  a t t e n d a n t s  who a r e  capab le  and q u a l i f i e d  t o  

perform minor r e p a i r s  and ad jus tments  on motor v e h i c l e s .  

The U.S. O f f i c e  of Educat ion pub l i shed  Automotive Engine 

S p e c i a l i s t :  A sugges ted  Guide f o r  a T r a i n i n g  Course [82] .  T h i s  

course  was a l s o  developed by Oet tmeier  and i s  i n t e n d e d ,  a s  t h e  

t i t l e  s u g g e s t s ,  t o  t r a i n  engine  overhau l  mechanics i n  MDTA s k i l l  

c e n t e r s .  Table 50 p r e s e n t s  a  b r i e f  o u t l i n e  of t h e  eng ine  over-  

h a u l  course .  



TABLE 50. CRITERION COURSE FOR MDTA AUTO- 
MOTIVE ENGINE OVERHAUL MECHANIC t 8 2 1  

Number of Hours 

Enaine Orientation and Maintenance Classroom Laboratory 

2  0 
3 2 
3 2  
7 0 
2  1 
40 0 

Shop 

0 
4 
0 
0 
0 
0 

- 

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 



5.2 .5 .  COMMERCIAL TRADE SCHOOL TRAINING PROGRAMS. S i n c e  

many o f  t h e  v o c a t i o n a l  s c h o o l s  i n  t h e  p u b l i c  h i g h  s c h o o l  sys tem 

i n c o r p o r a t e  t h e  ph rase  ' t r a d e  s c h o o l '  i n  t h e i r  names, it i s  

n o t e d  t h a t  t h e  te rm 'commercial  t r a d e  s c h o o l '  i s  used  i n  t h i s  

s t u d y  t o  deno te  a s c h o o l  t h a t  i s  o p e r a t e d ,  u s u a l l y  f o r  p r o f i t ,  

by an i n s t i t i t i o n  o t h e r  t h a n  t h e  p u b l i c  s c h o o l  sys t em,  While 

many o f  t h e  commercial  t r a d e  s c h o o l s  a r e  i n d e e d  run  by s m a l l ,  

autonomous p r i v a t e  g roups ,  t h e r e  a r e  a l s o  o r g a n i z a t i o n s  t h a t  

o p e r a t e  on a n a t i o n a l  s c a l e .  The L inco ln  T e c h n i c a l  I n s t i t u t e ,  

l o c a t e d  i n  Newark, New J e r s e y ,  o p e r a t e s  b ranch  s c h o o l s  i n  

Washington,  P h i l a d e l p h i a ,  Ba l t imore  and I n d i a n a p o l i s ,  and 

f r a n c h i s e s  t h e  o p e r a t i o n  of  t r a d e  s c h o o l s  i n  Des Moine, Denver,  

D a l a s ,  and Phoenix.  

Commercial t r a d e  s c h o o l s  o f f e r  two k i n d s  of au tomot ive  

t r a i n i n g  c o u r s e s :  t h o s e  t h a t  e n t a i l  t h e  comprehensive s t u d y  

of t h e  e n t i r e  au tomobi le  ( o r  t r u c k )  , and t h o s e  t h a t  a r e  

a d d r e s s e d  t o  one sys tem o r  component of t h e  au tomob i l e ,  such  

a s  g a s o l i n e  e n g i n e  o r  d i e s e l  e n g i n e ,  f r o n t - e n d  a l i g n m e n t ,  

c o l l i s i o n  r e p a i r ,  au tomot ive  e l e c t r i c ,  w e l d i n g ,  p a i n t i n g ,  e t c .  

The m a j o r i t y  of t h e  t r a d e  s c h o o l  c o u r s e s  a p p e a r  t o  b e  d i r e c t e d  

toward t h e  s p e c i a l t i e s ,  a l t h o u g h  t h e  comprehensive programs a r e  

r e a d i l y  a v a i l a b l e .  

J o b  Market O r i e n t a t i o n .  These s c h o o l s  a r e  o r i e n t e d  toward 

a l l  o f  t h e  p l a c e s  i n  which t h e  f u l l  r ange  of  au tomot ive  main- 

t enance  and r e p a i r  work i s  done,  and ,  i n  a d d i t i o n ,  toward a l l  

of  t h e  s p e c i a l t y  shops  t h a t  c a t e r  t o  s p e c i f i c  k i n d s  of  mainten-  

ance and r e p a i r .  The commercial  t r a d e  s c h o o l s  e n j o y  a  un ique  

p o s i t i o n  i n  t h e  marke t ,  s i n c e  t h e i r  g r a d u a t e s  a r e  g e n e r a l l y  well- 

t r a i n e d  young men who a r e  h i g h l y  m o t i v a t e d  t o  succeed  i n  a  

p r e f e r r e d  o c c u p a t i o n .  Consequen t ly ,  e s t a b l i s h m e n t s  o f  a l l  k i n d s  

t h a t  employ au tomot ive  main tenance  and r e p a i r  p e r s o n n e l  f r e -  

q u e n t l y  s eek  o u t  t h e  commercial  t r a d e  s c h o o l s  when t h e r e  a r e  



mechanic  open ings  t o  b e  f i l l e d .  

Labor Fo rce  Invo lved .  The l a b o r  f o r c e  g e n e r a t e d  by  t h e  com- 

m e r c i a l  t r a d e  s c h o o l s  i s  composed l a r g e l y  of  young men r e c e n t l y  

g r a d u a t e d  from h i g h  s c h o o l .  While h i g h  s c h o o l  g r a d u a t i o n  i s  n o t  

n e c e s s a r i l y  a  p r e r e q u i s i t e  f o r  e n r o l l m e n t  i n  a  commercial  t r a d e  

s c h o o l ,  t h e  m a j o r i t y  of  e n r o l l e e s  a r e  a t  l e a s t  i n  t h a t  a g e  

b r a c k e t .  S i n c e  t h e s e  t r a i n e e s  a r e  peop le  who, i n  g e n e r a l ,  have  

e l e c t e d  t o  become a u t o  mechanics ,  t h e y  a r e  i n c l i n e d  t o  b e  

i n t e n s e l y  i n t e r e s t e d  i n  t h e  s u b j e c t  m a t t e r  and i n  m a s t e r i n g  t h e  

a t t e n d a n t  s k i l l s .  Consequen t ly ,  t h e y  a r e  i n c l i n e d  t o  b e  d e d i -  

c a t e d  t o  t h e  o c c u p a t i o n  and ,  under  good management, u s u a l l y  

become h i g h l y  competent  mechanics  i n  a  r e l a t i v e l y  s h o r t  t i m e .  

S p o n s o r s h i p  and F i n a n c i a l  Suppor t .  The commercial  t r a d e  

s c h o o l s ,  a s  t h e  name i m p l i e s ,  a r e  commercial  o p e r a t i o n s  i n  t h e  

b u s i n e s s  o f ,  i n  t h i s  c a s e ,  t r a i n i n g  au tomot ive  mechanics .  A s  

s u c h ,  t h e  s t u d e n t  i s  r e q u i r e d  t o  pay t u i t i o n ,  and t h e  t u i t i o n  

i s  t h e  pr imary  s o u r c e  of  o p e r a t i n g  funds  and p r o f i t s .  They 

depend g r e a t l y  upon a  good r e p u t a t i o n  i n  t h e  i n d u s t r y  f o r  t h e i r  

c o n t i n u e d  e x i s t e n c e ,  s i n c e  it i s  p r i m a r i l y  t h r o u g h  a  good repu-  

t a t i o n  t h a t  t h e y  a r e  a b l e  t o  a t t r a c t  new s t u d e n t s .  

O the r  s o u r c e s  of income f o r  t h e  s c h o o l s  i n c l u d e  t h e  sale 

of books ,  t o o l s  and s c h o o l  s u p p l i e s .  An a d d i t i o n a l ,  v e r y  impor- 

t a n t  s o u r c e  d e r i v e s  f rom t h e  r e p a i r  and ma in t enance  o f  " l i v e "  

motor v e h i c l e s ;  i n  o t h e r  words ,  t h e  s c h o o l s  a r e ,  i n  a  l i m i t e d  

way, i n  t h e  g a r a g e  b u s i n e s s .  

Fo l lowing  World War 11, many commercial  t r a d e  s c h o o l s  were 

approved by t h e  V e t e r a n s  A d m i n i s t r a t i o n  t o  g i v e  o c c u p a t i o n a l  

t r a i n i n g  under  t h e  p r o v i s i o n s  of  t h e  " G I  B i l l . "  S u b s e q u e n t l y ,  

v e t e r a n s  of  World War I1 and t h e  Korean c o n f l i c t  a c c o u n t e d  f o r  

a  s i g n i f i c a n t  p r o p o r t i o n  of t h e  commercial  t r a d e  s c h o o l  e n r o l l -  

ments ,  t h u s  t h e  f e d e r a l  government became a  p r imary  s o u r c e  of  

fund ing  f o r  t h e s e  s c h o o l s .  S i n c e  f e d e r a l l y  s u p p o r t e d  t r a i n i n g  



programs a r e  s t i l l  a v a i l a b l e  t o  r e t u r n i n g  servicemen,  t h e  gov- 

ernment c o n t i n u e s  t o  be an impor tant  source  of  revenue f o r  t h e  

commercial t r a d e  schoo l s .  

The commercial t r a d e  schoo l s  a r e  a l s o  e l i g i b l e  f o r  MDTA 

funds ,  when they  a r e  a b l e  t o  provide  s e r v i c e s  o r  equipment n o t  

a v a i l a b l e  i n  t h e  p u b l i c  i n s t i t u t i o n s ,  o r  when t h e y  can r e n d e r  

s p e c i a l  a s s i s t a n c e  t o  t h e  MDTA o b j e c t i v e s .  I n  1968, 30,000 

i n s t i t u t i o n a l  t r a i n e e s  were e n r o l l e d  i n  p r i v a t e  s c h o o l s  [ 8 0 ] .  

Note t h a t  t h i s  i n c l u d e s  t r a i n e e s  i n  a l l  occupa t ions ;  what pro- 

p o r t i o n  of  t h e s e  might be automotive mechanics,  i f  any,  i s  n o t  

e x p l a i n e d ,  

Although many of t h e  s t u d e n t s  a t t e n d i n g  t h e  commercial 

t r a d e  s c h o o l s  do work on a  pa r t - t ime  b a s i s  and i n  some c a s e s  

a r e  pa id  a  s t i p e n d  by t h e  schoo l  f o r  work on " l i v e "  v e h i c l e s ,  

they  o r d i n a r i l y  a t t e n d  on a  f u l l - t i m e ,  f o r t y  hour  a  week b a s i s .  

Consequently,  both  t h e  o p p o r t u n i t y  and t h e  d e s i r e  t o  seek e x t r a  

c u r r i c u l a r  employmen t a r e  reduced.  

Enro l lmen ts ,  Completions and Job Placements .  The review 

of t h e  l i t e r a t u r e  and s e a r c h  of t h e  pub l i shed  s t a t i s t i c a l  d a t a  

r e v e a l s  a lmost  n o t h i n g  about  e n r o l l m e n t s  and comple t ions  i n  

commercial t r a d e  schoo l s .  While about  twenty of  t h e  f i f t y  

s t a t e s  r e q u i r e  some form of l i c e n s i n g  of commercial t r a d e  s c h o o l s ,  

none of them a p p a r e n t l y  keep r e c o r d s  on e n r o l l m e n t s  o r  comple- 

t i o n s .  Michigan, f o r  example, l i c e n s e s  t r a d e  s c h o o l s ,  and keeps 

a  r ecord  of t h e  t r a i n i n g  Courses o f f e r e d  by e a c h ,  b u t  it does 

n o t  r e q u i r e  t h e  r e p o r t i n g  of e n r o l l m e n t s  i n  s p e c i f i c  o c c u p a t i o n a l  

course .  

The N a t i o n a l  A s s o c i a t i o n  of Trade and Techn ica l  Schoo l s ,  

which might be expec ted  t o  compile such d a t a ,  i s  p r i m a r i l y  an 

a c c r e d i t i n g  o r g a n i z a t i o n  and does n o t  g a t h e r  in fo rmat ion  of t h a t  

k ind .  The Veterans  A d m i n i s t r a t i o n ,  which f i n a n c e d  a  g r e a t  many 

t r a d e  and t e c h n i c a l  s t u d e n t s  under t h e  G I  b i l l  f o l l o w i n g  World 



War I1 and Korea,  has  e x t e n s i v e  in fo rmat ion  r e l a t i n g  t o  t h e s e  

programs, b u t  a p p a r e n t l y  d i d  n o t  i n c l u d e  such in fo rmat ion  i n  

i t s  computerized record  keeping system. 

B e d e l l  i n d i c a t e s  [ 2 6 ]  t h a t  16 p e r c e n t  of  t h e  a u t o  mechanics 

r e c e i v e d  t r a i n i n g  i n  s p e c i a l  s c h o o l s  and 4 . 4  p e r c e n t  r e c e i v e d  

t r a i n i n g  i n  t e c h n i c a l  i n s t i t u t e s .  But s i n c e  n e i t h e r  of t h e s e  

terms a r e  d e f i n e d ,  it cannot  be assumed t h a t  e i t h e r  o r  bo th  of  

them a r e  synonymous wi th  t h e  te rm t r a d e  schoo l .  I t  i s  p robab le ,  

however, t h a t  a t  l e a s t  a  p o r t i o n  of  t h o s e  e n r o l l m e n t s  a r e  accoun- 

t e d  f o r  by t r a d e  s c h o o l s ,  a l though  it i s  imposs ib le  t o  s a y  how 

many. B e d e l l ' s  r e p o r t  shows t h a t  9 .8  p e r c e n t  of  t h e  c ra f t smen ,  

formen, o p e r a t i v e s  and k indred  workers  r e c e i v e d  t r a i n i n g  i n  

t r a d e  o r  b u s i n e s s  schoo l .  T h i s  o c c u p a t i o n a l  group i n c l u d e s  a u t o  

mechanics,  b u t ,  a g a i n ,  t h e  s t a t e m e n t  i s  ve ry  g e n e r a l  and i s  n o t  

r e a d i l y  a p p l i c a b l e  t o  t h e  automotive mechanic. 

I The Snow s t u d y  [ l o ]  i n d i c a t e d  t h a t  a  ve ry  h igh  p e r c e n t  (33%)  

1 o f  t h e  mechanics had r e c e i v e d  commercial t r a d e  s c h o o l  t r a i n i n g .  

I However, Snow himsel f  concludes  t h a t  t h e  survey upon which h e  

I based t h e  f i g u r e s  was s u b j e c t  t o  b i a s  and m i s i n t e r p r e t a t i o n  by 

1 t h e  responden t s ;  t h u s ,  it appears  t h a t  t h e  i n f o r m a t i o n  i s  n o t  

r e l i a b l e .  

T r a i n i n g  Courses: Content  and Durat ion .  S i n c e  t r a d e  s c h o o l s  

a r e  b a s i c a l l y  prof i t -making i n s t i t u t i o n s ,  t h e  c o u r s e s  t h e y  gen- 
I 

e r a t e d  aim a t  maximum development o f  competency i n  minimum t i m e .  

Classroom work i s  t h e r e f o r e  minimized, and maximum a t t e n t i o n  i s  

devoted t o  p r a c t i c a l  t r a i n i n g  i n  t h e  shop. A s  p r e v i o u s l y  n o t e d ,  

much of t h e  work i s  performed on " l i v e "  v e h i c l e s .  Consequent ly ,  

t h e r e  i s  a g r e a t  d e a l  of s u p e r v i s i o n  and g e n e r a l l y  a  low p u p i l  

t o  i n s t r u c t o r  r a t i o .  

Trade schoo l  programs can be  c h a r a c t e r i z e d  a s  i n t e n s i f i e d ,  

s h o r t - t e r m  c o u r s e s  emphasizing t h e  p r a c t i c a l ,  "hands-on" t r a i n -  

i n g  t h a t  l e a d s  t o  r a p i d  development of  m a n i p u l a t i v e  s k i l l .  Many 

of t h e  c o u r s e s ,  such a s  f ron t -end  a l i g n m e n t ,  may b e  compressed 



t 

i n t o  two weeks, where previous  exper ience ,  o r  f a m i l i a r i t y  wi th  

t h e  s u b j e c t  m a t t e r ,  i s  a p r e r e q u i s i t e .  Courses in tended t o  

t r a i n  f u l l y  q u a l i f i e d  automobile mechanics may t a k e  from s i x  

months t o  one yea r .  

Because courses  vary  widely both  i n  c o n t e n t  and d u r a t i o n ,  

no a t t empt  i s  made t o  p r e s e n t  s p e c i f i c  course  o u t l i n e s .  A s  

p rev ious ly  mentioned, t h e  courses  devote t h e  l e a s t  p o s s i b l e  

a t t e n t i o n  t o  t h e  classroom work and bea r  down hard  on t h e  labora-  

t o r y  o r  shop work. 

5.3. THE WORK-ORIENTED SYSTEM 

The work-oriented system i s  t h e  aggrega te  of t r a i n i n g  e f f o r t s  

under t h e  d i r e c t i o n  and superv i s ion  of an employer. E l i g i b i l i t y  

i s  c o n t r o l l e d  by t h e  employer, and an employed s t a t u s  i s  u s u a l l y  

a p r e r e q u i s i t e  t o  p a r t i c i p a t i o n .  The b a s i c  purpose of  t h e  work- 

o r i e n t e d  system i s  t o  a s s u r e  t h e  economic h e a l t h  of  t h e  organiza-  

t i o n  through t h e  upgrading of employee competence. While a 
f 

modest amount of e n t r y - l e v e l  t r a i n i n g  i s  accomplished,  t h e  main 

t h r u s t  of t h i s  t r a i n i n g  i s  t o  improve t h e  performance of t h e  

e s t a b l i s h e d  employee. This  system i n c l u d e s  a p p r e n t i c e s h i p ,  MDTA 

on-the-job t r a i n i n g ,  manufacturers '  t r a i n i n g  and Armed Forces 

t r a i n i n g .  

5.3.1. THE APPRENTICESHIP TRAINING PROGRAM. T r a d i t i o n a l l y ,  

a formal ,  four-year  a p p r e n t i c e s h i p  program i s  recommended f o r  
,' 

e n t r y  i n t o  a s k i l l e d  t r a d e .  Lesh i n d i c a t e s  t h a t  141 appren t i ce -  

s h i p  i s  t h e  most f r e q u e n t l y  suggested " b e s t "  way t o  become an 

automobile mechanic. A t  t h e  same t ime,  however, he p o i n t s  o u t  
* 

t h a t  t h e r e  a r e  v a l i d  c r i t i c i s m s  of t h e  method; t h e  most obvious 

i s  t h e  d i f f i c u l t y  of r e c r u i t i n g  young people  i n t o  t h e  program. m 

Although t h e  u l t i m a t e  rewards a r e  h igh ,  t h e  s t a r t i n g  wage i s  

very  low, and youth i s  r e l u c t a n t  t o  spend s o  much t ime doing it 

t h e  hard  way, when o t h e r  avenues t o  r i c h  rewards a r e  c l o s e  a t  hand. 



J o b  Market O r i e n t a t i o n .  The job market  toward which 

a p p r e n t i c e s h i p  t r a i n i n g  i s  u l t i m a t e l y  d i r e c t e d  c o n s i s t s  o f  

journeyman p o s i t i o n s  w i t h  a l l  employers of h i g h l y  s k i l l e d  a u t o  

mechanics.  The employment of  a p p r e n t i c e s ,  however, i s  l i m i t e d  

t o  t h o s e  employers  who a r e  o p e r a t i n g  approved a p p r e n t i c e s h i p  

t r a i n i n g  programs. Thus, t h e  a p p r e n t i c e  h imse l f  f a c e s  an 

ex t r eme ly  l i m i t e d  job market .  Y e t ,  once he i s  i n d e n t u r e d  t o  

an employer,  t h e  a p p r e n t i c e  e n j o y s  what i s  e s s e n t i a l l y  a  cap- 

t i v e  marke t ,  s i n c e  t h e r e  must b e  an a s s u r a n c e  of  work on t h e  

p a r t  o f  t h e  employer ,  j u s t  a s  t h e r e  i s  an a s s u r a n c e  of  p e r f o r -  

mance on t h e  p a r t  of  t h e  a p p r e n t i c e .  

Although a p p r e n t i c e s h i p  programs a r e  found i n  a l l  segments  

of t h e  i n d u s t r y  where t h e  f u l l  r ange  of  au tomot ive  maintenance 

and r e p a i r  work i s  c a r r i e d  o u t ,  t h e y  occu r  most f r e q u e n t l y  i n  

t h e  l a r g e r  d e a l e r s h i p s  and independent  r e p a i r  shops .  Appren t i ce -  

s h i p  programs r e q u i r e  t h e  a p p r o v a l  o f  t h e  Bureau of  A p p r e n t i c e s h i p  

T r a i n i n g ,  i n  t h e  Department o f  Labor ,  a s  w e l l  a s  a p p r o v a l  by t h e  

c o n t r o l l i n g  s t a t e  a u t h o r i t y .  Consequent ly ,  a p p r e n t i c e s h i p  pro- 

grams a r e  found predominant ly  i n  b u s i n e s s e s  t h a t  a r e  well  e s t a b -  

l i s h e d  and economica l ly  h e a l t h y .  

Labor Force Invo lved .  S i n c e  t h e  a p p r e n t i c e s h i p  t r a i n i n g  

program i m p l i e s  a  long-term commitment t o  t h e  a p p r e n t i c e ,  (on 

t h e  p a r t  of t h e  employer)  t h e  employer i s  i n c l i n e d  t o  be  h i g h l y  

s e l e c t i v e  i n  choos ing  an a p p r e n t i c e .  The r e s u l t ,  by and l a r g e ,  

i s  t h a t  t h o s e  who a r e  i n d u s t r i o u s ,  r e l i a b l e  and mot iva t ed  a r e  

s e l e c t e d  f o r  t h e  program, and t h o s e  who a r e  l a c k i n g  i n  t h e  

d e s i r a b l e  c h a r a c t e r i s t i c s  a r e  n o t  s e l e c t e d .  I n  a d d i t i o n ,  s i n c e  

h igh  schoo l  g r a d u a t i o n  i s  a  common r e q u i r e m e n t ,  t h e  a p p r e n t i c e  

i s  l i k e l y  t o  be  b e t t e r  equ ipped ,  e d u c a t i o n a l l y ,  t h a n  many w i t h  

whom he competes f o r  jobs  and advancement (see   able 3 2 ) .  A 

l a r g e  s h a r e  of t h i s  l a b o r  f o r c e ,  l i k e  t h a t  t r a i n e d  i n  t h e  p o s t -  

secondary  s c h o o l s ,  becomes h i g h l y  s k i l l e d  c a r e e r  mechanics  and 



management l e v e l  people i n  t h e  i n d u s t r y .  

By d e f i n i t i o n ,  an a p p r e n t i c e  i s  one who i s  l e a r n i n g  by 

exper ience  under s k i l l e d  workers.  Consequently,  t h i s  i s  a  pop- 

u l a t i o n  of l e a r n e r s ,  and it i s  c h a r a c t e r i z e d  by a  c o n d i t i o n  o f  

f o r c e d  upgrading,  s i n c e  f a i l u r e  t o  p r o g r e s s  i s  grounds f o r  d i s -  

m i s s a l  from t h e  program. I n  o t h e r  words, t h i s  l a b o r  f o r c e  

i n c l u d e s  e v e r y t h i n g  from raw r e c r u i t s ,  a t  t h e  e n t r y  l e v e l ,  t o  

journeymen mechanics,  a t  t h e  completion l e v e l .  Thus t h e  work 

t h a t  a p p r e n t i c e s  a r e  q u a l i f i e d  t o  do i n c l u d e s  t h e  complete r ange  

from p r a c t i c a l l y  no th ing  t o  p r a c t i c a l l y  any th ing ,  and t h e y  a r e  

c l a s s i f i e d ,  s k i l l - w i s e ,  accord ing  t o  t h e  number of y e a r s  of t r a i n -  

i n g  completed. 

Sponsorship  and F i n a n c i a l  Support .  The automotive mechanic 

a p p r e n t i c e s h i p  programs a r e  sponsored by two t y p e s  of  o rgan iza -  

t i o n s ,  bo th  of which work i n  c l o s e  coopera t ion  w i t h  t h e  Bureau 

of Appren t i cesh ip  and T r a i n i n g ,  under t h e  Department of  Labor. 

One type  c o n s i s t s  of i n d u s t r y  a s s o c i a t i o n s ,  such a s  t h e  Inde- 

pendent  Garage Owners of America ( I G O A ) ,  t h e  N a t i o n a l  Automobile 

Dealers  A s s o c i a t i o n  ( N A D A ) ,  and t h e  Automotive Trade A s s o c i a t i o n  

Managers (ATAM). The o t h e r  t y p e  c o n s i s t s  of l a b o r  u n i o n s ,  such 

a s  t h e  I n t e r n a t i o n a l  A s s o c i a t i o n  of  Mach in i s t s  (IAM) , t h e  

American Federa t ion  of Labor (AFL), and t h e  Congress of I n d u s t r i a l  

Organiza t ion  ( C I O )  . 
The i n i t i a l  f u n c t i o n  of t h e  sponsor ing  o r g a n i z a t i o n  i s  t o  

de termine  what body of  knowledge and what a r r a y  of s k i l l s  a r e  

r e q u i r e d  by t h e  journeymen i n  t h e i r  occupa t ion .  Having e s t a b -  

l i s h e d  what t h e s e  needs a r e  ( f o r  t h e  a p p l i c a b l e  t r a d e s ) ,  a  pro- 

gram of  t r a i n i n g  must then  be dev i sed  t o  a s s u r e  t h a t  no c r i t i c a l  

a r e a  of  s k i l l  o r  knowledge i s  over looked.  Then, having developed 

t h e  p o l i c i e s  and methodology t o  p r o p e r l y  gu ide  t h e  program, t h e  

sponsor  must o b t a i n  t h e  approva l  of  t h e  Bureau of  A p p r e n t i c e s h i p  

and Tra in ing  b e f o r e  a c t u a l  a p p r e n t i c e s h i p  t r a i n i n g  can commence. 



The subsequent  f u n c t i o n s  of t h e  sponsor a r e  t o  a s s i s t  and 

a d v i s e  i t s  members i n  s e t t i n g  up t r a i n i n g  programs and t o  review 

and up-date t h e  t r a i n i n g  programs s o  t h a t  they  c o n t i n u o u s l y  

r e f l e c t  t h e  c u r r e n t  needs of t h e  i n d u s t r y  and t h e  community. 

The Bureau of Appren t i cesh ip  and T r a i n i n g ,  however, i s  

c h i e f l y  r e s p o n s i b l e  f o r  o p e r a t i o n  of t h e  a p p r e n t i c e s h i p  system 

i n  t h e  United S t a t e s .  Consequently,  a l l  a p p r e n t i c e s h i p  programs, 

i n  p r a c t i c e ,  a r e  developed i n  c l o s e  coopera t ion  w i t h  t h e  Bureau, 

The U . S .  Department of Labor p rov ides  b a s i c  gu ides  f o r  a p p r e n t i c e -  

s h i p  t r a i n i n g  [83,  8 4 1  which s p e l l  o u t  t h e  l e g a l  r equ i rements  

t h a t  must be met by any o r g a n i z a t i o n  t h a t  wishes  t o  p a r t i c i p a t e  

i n  a  r e g i s t e r e d  a p p r e n t i c e s h i p  t r a i n i n g  program. 

The f i n a n c i a l  s u p p o r t  of a p p r e n t i c e s h i p  t r a i n i n g  i s  borne 

p r i m a r i l y  by t h e  employer.  While t h e  sponsor ing  o r g a n i z a t i o n  

i n c u r s  a  c o n s i d e r a b l e  amount of expense i n  s e t t i n g  up and admin- 

i s t e r i n g  an a p p r e n t i c e s h i p  t r a i n i n g  program, t h e  funds  come from 

membership f e e s  and assessments  l e v i e d  a g a i n s t  t h e  members of 

t h e  a s s o c i a t i o n .  The members, i n  t h i s  c a s e ,  a r e  e i t h e r  employers 

o r  union members; both  c o n t r i b u t e ,  one way o r  a n o t h e r ,  t o  t h e  

funding of t h e  program. 

The a p p r e n t i c e ,  h i m s e l f ,  i s  p a i d  by t h e  employer under  t h e  

terms of a  w r i t t e n  c o n t r a c t  which both  must s i g n .  The wage f o r  

a  beginning a p p r e n t i c e  i s  u s u a l l y  about  h a l f  t h e  union s c a l e ,  o r  

t h e  going wage, of t h e  journeyman mechanic. While t h e  pay s c a l e  

of t h e  a p p r e n t i c e  i s  s e t  by t h e  o f f i c i a l  a p p r e n t i c e s h i p  s t a n d a r d s  

of t h e  s p e c i f i c  o r g a n i z a t i o n ,  t h e  employer may exceed t h e  s c a l e  

i f ,  i n  h i s  o p i n i o n ,  h i g h e r  pay i s  war ran ted .  Tab le  51  i s  a  

r ecap  of t h e  1966 IGOA a p p r e n t i c e s h i p  pay s c a l e .  

Enrol lments ,  Completions and Job Placements .  B e d e l l  shows 

[ 2 6 ]  t h a t  a s  of A p r i l  1963 1,785,000 a u t o  mechanic t r a i n i n g  pro-  

grams had been t aken .  Of t h i s  number, 6 .3  p e r c e n t ,  o r  112,455 

were a p p r e n t i c e s h i p s .  That  s t u d y ,  however, does n o t  i n d i c a t e  

148 
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TABLE 51. APPmNTICE EARNINGS 1861 

Pe rcen tage  of J o u r -  
Appren t i ce  Wage Schedule  ( 1 , 0 0 0  h o u r s )  neyman S c a l e  

F i r s t  6 months 55 

Second 6 months 60 

Th i rd  6 months 

Four th  6 months 7 0 

F i f t h  6 months 

S i x t h  6 months 

Seventh 6 months 

E igh th  6 months 90 

Average p e r c e n t a g e  

how many of t h o s e  112,455 were employed a s  mechanics a t  t h a t  

t ime .  

The 1963 Manpower Repor t  of  t h e  P r e s i d e n t  1851 p r e p a r e d  

by t h e  U.S. Department of  Labor ,  r e c o r d s  t h a t  t h e r e  were 3 ,723  

r e g i s t e r e d  a u t o  mechanic a p p r e n t i c e s  i n  1950 and 1 , 7 7 1  i n  1960 ,  

a d r o p  of  52.4 p e r c e n t .  T h i s  r e p o r t  a l s o  shows t h a t  t h e  popu- 

l a t i o n  of au tomot ive  mechanics i n c r e a s e d  from 654,350 t o  

682,103, up 4.2 p e r c e n t ,  a t  t h e  same time. 

The 1965 Manpower Repor t  of  t h e  P r e s i d e n t  1871, which a l s o  

c o n t a i n s  t h e  S e c r e t a r y  of  L a b o r ' s  r e p o r t ,  i s  based  on 1963 d a t a ,  

and shows t h a t  t h e r e  were 3,455 a c t i v e  r e g i s t e r e d  au tomot ive  

mechanic a p p r e n t i c e s  a t  t h e  end o f  1963. F i g u r e s  based  on a s  

y e t  unpubl i shed  1968 d a t a  were o b t a i n e d  from P a u l  H. Vandiver  

[ 8 8 ] .  These d a t a  show t h a t  t h e r e  were 7 , 6 1 1  a c t i v e  a u t o  mechanic 

a p p r e n t i c e s  a t  t h e  end of  1968. Tab le  52 i s  i n c l u d e d  t o  show 

t h e  growth of  t h e  a p p r e n t i c e s h i p  form of  o c c u p a t i o n a l  t r a i n i n g .  



TABLE 52. GROWTH OF REGISTERED 
APPRENTICESHIP TRAINING* 

Ac t ive :  A c t i v e  : 
S t a r t  o f  New End of 

Occupa t ion  Year Year S t a r t s  Completed C a n c e l l e d  Year 

A l l  T rades  1963 158,887 57,204 26,029 26,744 163,318 

A l l  T rades  1967 207,511 97,896 37,299 47,957 220,151 

Meta l  Work 1963 23,538 9,019 3,799 3 ,927  24 ,831  

Meta l  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 d a t a  from r e f e r e n c e  87 
1967 d a t a  f rom r e f e r e n c e  77 
1968 d a t a  from r e f e r e n c e  88 

I t  can be  i n f e r r e d  from Tab le  52 t h a t ,  a l t h o u g h  t h e r e  i s  a  

con t inuous  i n c r e a s e  i n  a p p r e n t i c e s h i p  t r a i n i n g ,  t h e  s y s t e m  does  

n o t  c o n t r i b u t e  s i g n i f i c a n t l y  t o  t h e  growth o f  t h e  t o t a l  mechanic 

p o p u l a t i o n .  Many of  t h o s e  who e n t e r  t h e  program a r e  a l r e a d y  a  

p a r t  of t h i s  p o p u l a t i o n ,  and many of  t h o s e  who f a i l  t o  comple te  

t r a i n i n g  remain i n  t h e  t r a d e .  Thus,  w h i l e  comple t i on  may be  a  

problem, placement  i s  n o t ,  s i n c e  t h e  a p p r e n t i c e  i s  a l r e a d y  employed 

i n  t h e  i n d u s t r y ,  

T r a i n i n g  Courses:  Con ten t  and Dura t ion .  The a p p r e n t i c e s h i p  

t r a i n i n g  c o u r s e s ,  a s  p r e v i o u s l y  i n d i c a t e d ,  a r e  g e n e r a t e d  by t h e  

s p o n s o r i n g  o r g a n i z a t i o n  w i t h  t h e  a p p r o v a l  o f  t h e  Bureau o f  

~ p p r e n t i c e s h i p  and T r a i n i n g .  S i n c e  t h e s e  o r g a n i z a t i o n s  r e p r e -  

s e n t  a  v a r i e t y  of b u s i n e s s e s ,  e a c h  of  which r e q u i r e s  a  un ique  

combina t ion  of au tomot ive  main tenance  and r e p a i r  a c t i v i t i e s ,  

each  deve lops  a  un ique  t r a i n i n g  program. Consequen t ly ,  e a c h  

program u t i l i z e s  a d i s t i n c t i v e  body of knowledge and a r r a y  of 



m a n i p u l a t i v e  s k i l l s ;  e n g i n e  r e b u i l d e r s  and body r e b u i l d e r s  

work on t h e  same au tomob i l e ,  b u t  t h e y  speak  a  d i f f e r e n t  l ang -  

uage.  T h i s  e x p l a i n s  why t h e r e  i s  n o t  a s i n g l e  au tomot ive  

a p p r e n t i c e s h i p  program approved by t h e  Bureau of  A p p r e n t i c e s h i p  

and T r a i n i n g ,  b u t  many. 

Four d i f f e r e n t  a p p r e n t i c e s h i p  s t a n d a r d s  a r e  p r e s e n t e d  i n  

t h i s  s t u d y ,  p r o v i d i n g  a  r e p r e s e n t a t i v e  sample of  d e a l e r s h i p  and  

i n d e p e n d e n t  shops  a s  wel l  a s  of  management and union  v i e w p o i n t s .  

The Independen t  Garage Owners of  America ,  i n  c o n j u n c t i o n  

w i t h  t h e  Bureau of  A p p r e n t i c e s h i p  and T r a i n i n g ,  p u b l i s h e d  a  

s t a n d a r d  e n t i t l e d  A p p r e n t i c e s h i p  and T r a i n i n g  S t a n d a r d s  f o r  

Automobile Mechanic,  Body Repairman and  P a i n t e r  [ 8 6 ] .  The 1966 

e d i t i o n  c o n t a i n s  t h e  s t a n d a r d s  f o r  t h r e e  c a t e g o r i e s  o f  appren-  

t ices :  (1) automot ive  mechanic ( au tomot ive  r e p a i r  shop)  ; 

( 2 )  body and f e n d e r  mechanic;  and ( 3 )  au tomot ive  p a i n t e r .  The 

pamphlet  e x p l a i n s  i n  d e t a i l  t h e  r e q u i r e m e n t s  and r e s p o n s i b i l i -  
P 

I t i e s  of  a l l  p a r t i e s ,  and  p r o v i d e s  an o u t l i n e  of  t h e  recommended 

I work e x p e r i e n c e  s c h e d u l e s ,  pay s c h e d u l e s ,  r a t i o  of  a p p r e n t i c e  

I t o  journeyman mechanic ,  r e l a t e d  i n s t r u c t i o n ,  h o u r s  of  employment, 

! etc .  The c o n t e n t  and d u r a t i o n  o f  t h e  au tomot ive  mechanic  work 

I e x p e r i e n c e  s c h e d u l e s  a r e  shown i n  T a b l e  53  i n  b r i e f  o u t l i n e  form. 

I The s t a n d a r d s  p u b l i s h e d  by t h e  N a t i o n a l  Automobile  D e a l e r s  
I A s s o c i a t i o n  and t h e  Automotive Trade  A s s o c i a t i o n  Managers [89]  

c o n t a i n  b a s i c  i n f o r m a t i o n  and g i v e  t h e  s p e c i f i c  c o n t e n t  and 

f u r a t i o n  of  a p p r e n t i c e s h i p  c o u r s e s  i n  (1) a u t o  mechanic  ( p a s s e n -  

g e r ) ;  ( 2 )  heavy-duty t r u c k  mechanic  ( t r u c k  r e p a i r  o v e r  10 ,000  l b s . ,  
I 

G.V.W.)  ; ( 3 )  body r e p a i r  mechanic;  and ( 4 )  body p a i n t e r  mechanic .  

The c o n t e n t  and d u r a t i o n  f o r  t h e  a u t o m o t i v e  mechanic  e x p e r i e n c e  

r e q u i r e m e n t s  l i s t e d  i n  t h i s  s t a n d a r d  a r e  a l s o  g i v e n  i n  Tab le  53.  

S i m i l a r  i n f o r m a t i o n  from t h e  I n t e r n a t i o n a l  A s s o c i a t i o n  o f  

M a c h i n i s t s  1901 i s  i n c l u d e d  i n  T a b l e  53.  T h i s  s t a n d a r d ,  w h i l e  

i t  l i s t s  p e r t i n e n t  c o u r s e  c o n t e n t  and h o u r s  i n f o r m a t i o n ,  i s  aimed 

p r i m a r i l y  a t  c l a r i f y i n g  t h e  c o n t r a c t u a l  s t a t u s  o f  t h e  a p p r e n t i c e -  



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

Introduction and Orientation 
Lubrication 
New Car preparation 
Shop Routine 

Brakes 
Adjust 
Reline 
Hydraulic System 
Power Brakes 
Air and Vacuum Brakes 
Disc 
Cooling 
Turning Brake Drum 

Chassis 
Frames 
Steering Units 
Front Systems 
Shock Absorbers 
Springs 
Shackles 
Wheel Alignment 
"A" Frames 

Clutch and Transmission 
Clutches 
Transmissions: 

Standard 
Automatic 

Overdrives 
Shift Controls 
Power Takeoff 

Rear Axle 
~ifferential 
Universal Joints 
Drive Lines 
Rear Axle 

Engines 
Valves 
Timing Gear and Chains 
Pistons and Rings 
Crankshaft and Bearings 
Cylinder Reconditioning 
Cooling System 
Connecting Rods 
Camshafts 



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

Electric System 
Wire System 
Light System 
Generator 
Regulator 
Motors: 

Starting 
Windshield Wiper 

Instruments and Gauges 
Ignition 
Battery 
Transmission Controls 
Radio 
Fuses 
Solenoids 
Alternators 

Motor Analyzing 
Carburetors 
Fuel Systems 
Distributors 
Trouble Shooting 
Fuel Injectors 
Tune-up 
Spark Plugs 

Miscellaneous 
Exhaust System 
Welding 
Auxiliary Devices 
Shop Operations 
Service Selling 
Supervision 
Review 

Air Conditioning x 

Light Truck Repair x 

Body Adjustments x 
Body Maintenance x* x x* 

Total Hours 

*Covered in different unit or unit with different name. 
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s h i p  program ( i n  terms of l a b o r  c o n t r a c t ) .  I t  i n c l u d e s :  (1) 

mach in i s t ;  ( 2 )  t o o l  and d i e  maker; ( 3 )  mach in i s t  ( r a i l r o a d  d i e s e l  

power) ; ( 4 )  automotive mechanic ( g e n e r a l  shop r e p a i r )  ; (5 )  auto-  

motive mechanic (machine shop) ; (6) automotive mechanic (body and 

f e n d e r )  ; ( 7 )  a i r  t r a n s p o r t  mechanic; and ( 8 )  e l e c t r o n i c  t e c h n i -  

c i a n s .  Only t h e  exper ience  c o n t e n t  and hours f o r  t h e  automot ive  

mechanic ( g e n e r a l  r e p a i r  shop) a r e  inc luded  i n  Table 53. 

The f o u r t h  s t a n d a r d ,  pub l i shed  by t h e  G r e a t e r  S t .  Louis  

Automotive A s s o c i a t i o n s ,  I n c .  1911 inc ludes :  (1) automobi le  

mechanics; ( 2 )  body r e p a i r  mechanics; and ( 3 )  automotive p a i n t e r s .  

A s  w i t h  t h e  o t h e r s ,  only  t h e  e x p e r i e n c e  schedu le  of t h e  automo- 

b i l e  mechanic i s  shown i n  Table 53. 

A minimum amount of r e l a t e d  i n s t r u c t i o n ,  u s u a l l y  1 4 4  hours ,  

i s  a l s o  r e q u i r e d  each y e a r  d u r i n g  t h e  term of  t h e  a p p r e n t i c e s h i p .  

Re la ted  i n s t r u c t i o n  i s  u s u a l l y  d e f i n e d  a s  c lassroom i n s t r u c t i o n ,  

and/or t h e  s t u d y  of books, manuals,  o r  o t h e r  p repared  i n s t r u c -  

t i o n a l  m a t e r i a l s .  Although it may be s e l f - t a u g h t ,  e i t h e r  on o r  

o f f  t h e  employer ' s  premises ,  it i s  f r e q u e n t l y  provided f o r  by 

s p e c i a l  arrangement w i t h  t h e  l o c a l  p u b l i c  schoo l s .  The s u b j e c t  

m a t t e r  may i n c l u d e  mathematics ,  b l u e p r i n t  r e a d i n g ,  s a f e t y  o r  any 

t h e o r y  r e l a t e d  t o  t h e  t r a d e .  The c lassroom i n s t r u c t i o n  may a l s o  

i n c l u d e  t o p i c s  such a s  foremanship,  customer r e l a t i o n s  and work- 

shop management. Courses conducted by product  schoo l s ,  such a s  

manufacturers '  t r a i n i n g  c l a s s e s ,  a r e ,  i n  some c a s e s ,  c r e d i t e d  

a g a i n s t  t h e  1 4 4  hour requi rement .  

5 .3 .2 .  MDTA ON-THE-JOB TRAINING PROGRAMS. I n  a d d i t i o n  t o  

formal  o c c u p a t i o n a l  t r a i n i n g  i n  t h e  s c h o o l s ,  t h e  MDTA a u t h o r i z e s  

t h e  sha red-cos t  t r a i n i n g  of  i n d i v i d u a l s  who would n o t  o t h e r w i s e  

be  q u a l i f i e d  f o r  employment. I n  t h i s  a r rangement ,  t h e  MDTA com- 

p e n s a t e s  t h e  employer f o r  h i r i n g  and t r a i n i n g  t h e  i n e x p e r i e n c e d  

o r  u n q u a l i f i e d .  The system i s  r e l a t i v e l y  s imple ;  t h e  employer 

p rov ides  a  job, a p p r o p r i a t e  and s y s t e m a t i c  i n s t r u c t i o n  and a  



p o r t i o n  of  t h e  t r a i n e e ' s  pay. The MDTA s e l e c t s  t h o s e  who a r e  

t o  be  t r a i n e d ,  approves and mon i to r s  t h e  s p e c i f i c  programs and 

r e imburses  t h e  employer f o r  c o s t s  i n  e x c e s s  of  normal t r a i n i n g  

a c t i v i t i e s  and t h e  b a l a n c e  of  t h e  t r a i n e e ' s  pay. 

Job  Market O r i e n t a t i o n .  While companies o f  any s i z e  a r e  

e l i g i b l e  t o  c o n t r a c t  w i t h  t h e  government t o  p a r t i c i p a t e  i n  an 

on- the- job  ( O J T )  program, e x p e r i e n c e  i n d i c a t e s  t h a t  OJT i s  

most f r e q u e n t l y  sough t  by t h e  l a r g e r  employers  and unions .  Con- 

s e q u e n t l y ,  t h e  job market  toward which O J T  i s  d i r e c t e d  c o n s i s t s  

main ly  of  e n t r y - l e v e l  p o s i t i o n s  w i t h  l a r g e  f i r m s  l o c a t e d  i n  t h e  

m e t r o p o l i t a n  a r e a s .  

I n  terms of t h e  au tomot ive  s e r v i c e  and r e p a i r  i n d u s t r y ,  

t h e  c o n t r o l l i n g  f a c t o r  i s  t h e  r e l a t i v e  s u c c e s s  and s t a b i l i t y  of  

t h e  employing f i r m ,  r a t h e r  t h a n  t h e  k i n d s  of  s p e c i f i c  occupa- 

t i o n a l  s k i l l s  i nvo lved .  The p a r t i c i p a t i n g  employer may be  a 

d e a l e r s h i p  g a r a g e ,  an independen t  g a r a g e ,  a  p a r t s  s u p p l i e r ,  

e n g i n e  r e b u i l d e r ,  o r  any of  a  dozen s p e c i a l i z e d  b u s i n e s s e s .  

The common denomina tor ,  o c c u p a t i o n a l l y ,  i s  t h a t  t h e  jobs  a r e  a t  

t h e  lower end  of  t h e  spec t rum from t h e  s t a n d p o i n t  of s k i l l ,  pay ,  

and p r e s t i g e .  

Labor Force  Invo lved .  A t  t h e  b e g i n n i n g  o f  t h e  MDTA, 

emphasis  was p l a c e d  on r e t r a i n i n g  workers  d i s p l a c e d  by au to -  

mat ion and p l a n t  r e l o c a t i o n .  I n  1966,  however,  t h e  program was 

f o r m a l l y  r e d i r e c t e d  t o  accommodate more a d e q u a t e l y  t h e  d i s -  

advantaged and t h e  ha rd -co re  unemployed. I t  was dec ided  t h a n  

t h a t  65 p e r c e n t  of t h e  t o t a l  MDTA e f f o r t  would be  d i r e c t e d  t o  

t r a i n i n g  t h e  d i sadvan taged  and t h a t  35 p e r c e n t  would b e  devoted  

t o  meet ing  t h e  need f o r  t r a i n e d  p e r s o n n e l  i n  o c c u p a t i o n s  w i t h  

s k i l l  s h o r t a g e s .  A d i s a d v a n t a g e d  pe r son  was d e f i n e d ,  f o r  man- 

power program purposes ,  a s  one hav ing  two o r  more of t h e  fo l low-  

i n g  c h a r a c t e r i s t i c s :  non-white ,  w i t h  less t h a n  1 2  g r a d e s  of 

e d u c a t i o n ,  unemployed a t  l e a s t  15 weeks,  unde r  2 2  y e a r s  of a g e ,  





L 

f o r  t h e  d isadvantaged and c h r o n i c a l l y  unemployed. By working 

through b i g  o r g a n i z a t i o n s ,  t h e  need t o  develop i n d i v i d u a l  con- 

t r a c t s  w i t h  a  mul t i tude  of smal l  b u s i n e s s  p l a c e s  i s  e l i m i n a t e d ,  

which reduces  t h e  c o s t  and i n c r e a s e s  t h e  e f f i c i e n c y  of t h e  MDTA 

OJT t r a i n i n g  program. 

The improvement i n  e f f i c i e n c y  i s  most r e a d i l y  seen  i n  t h e  

p e r  p u p i l  t r a i n i n g  c o s t .  The 1969 Manpower Report of t h e  P r e s i d e n t  

[77] r e p o r t s  t h a t  t h e  average  c o s t  t o  t h e  government of MDTA O J T  

i s  approximate ly  $650 pe r  t r a i n e e ;  t h i s  i s  more than $900 below 

t h e  average  f o r  t h e  i n s t i t u t i o n a l  program, Although t h e r e  was a  

moderate d rop  i n  funds o b l i g a t e d  f o r  a l l  MDTA t r a i n i n g  p r o j e c t s ,  

i n s t i t u t i o n a l  and OJT (from $347 m i l l i o n  i n  1967 t o  $332 m i l l i o n  

i n  1 9 6 8 ) ,  it was p o s s i b l e  t o  ma in ta in  t h e  number of  en ro l lmen ts  

because of t h e  g r e a t e r  emphasis on t h e  lower c o s t  OJT  programs. 

Although c o s t  f i g u r e s  f o r  t h e  s p e c i f i c  occupa t ions  a r e  n o t  

r e p o r t e d ,  Educat ion and Tra in ing :  A Chance t o  Advance [80] 

i n d i c a t e s  t h a t  $89,837,000 i n  f e d e r a l  funds was o b l i g a t e d  f o r  

O J T  i n  1968. S ince  t h e  r e p o r t  a l s o  i n d i c a t e s  t h a t  t h r e e  p e r c e n t  

of t h e  enro l lmen ts  were motor v e h i c l e  mechanics and repai rmen,  

t h e  c o s t  t o  t h e  f e d e r a l  government f o r  OJT a u t o  mechanic t r a i n -  

i n g  can be e s t i m a t e d  a t  t h r e e  p e r c e n t  of $89,837,000 o r  about  

$2,695,000, This  produces a  p e r  t r a i n e e  c o s t  of about  $718 f o r  

a u t o  mechanics,  which should  n o t  be taken a s  an a c c u r a t e  e s t i m a t e ,  

s i n c e  it i s  based on in fo rmat ion  of a  v e r y  g e n e r a l  n a t u r e .  

S ince  t h e  O J T  t r a i n e e s  a r e  employees of t h e  c o n t r a c t o r  

conduct ing  t h e  t r a i n i n g ,  t h e  income of t h e  t r a i n e e  i s  determined 

by t h e  l o c a l  wage s c a l e .  And s i n c e  t h e  t r a i n i n g  o p p o r t u n i t i e s  

a r e  g e n e r a l l y  i n  t h e  e n t r y - l e v e l  c a t e g o r y ,  t h e  wages p a i d  t o  O J T  

t r a i n e e s  a r e  l i k e l y  t o  be nea r  t h e  bot tom of t h e  wage s c a l e .  

Although no s p e c i f i c  in fo rmat ion  i s  given i n  e i t h e r  t h e  Department 

of Labor r e p o r t  f o r  1969 [77] o r  t h e  Department of  H e a l t h ,  

Educat ion and Welfare r e p o r t  f o r  1969 [80] on t h e  wages of pe r -  

sons i n  t r a i n i n g ,  it i s  assumed t h a t  t h e  h o u r l y  pay r a t e  would 
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f a l l  between $1.25 and $3.00 pe r  hour ,  which a r e  t h e  ext remes  

of t h e  p o s t - t r a i n i n g  wages r e p o r t e d  i n  Education and T r a i n i n g  

Enrol lments ,  Completions and Job Placements.  The d a t a  on 

enro l lmen ts ,  r e p o r t e d  i n   ducati ion and Tra in ing  [80] show t h a t  

t h r e e  p e r c e n t  of t h e  O J T  en ro l lmen ts  were motor v e h i c l e  mechanics 

and repairmen. S ince  t o t a l  O J T  en ro l lmen ts  f o r  f i s c a l  1968 were 

125,000,enrol lments  i n  automotive mechanic t r a i n i n g  programs a r e  

computed a t  3,750. This  source  a l s o  i n d i c a t e s  t h a t  t h e r e  were 

60,000 OJT complet ions i n  f i s c a l  1968. I f  t h e  p r o p o r t i o n  of 

a u t o  mechanics i s  t h e  same f o r  t h i s  popu la t ion  a s  f o r  t h e  e n r o l l -  

ment popu la t ion ,  then  1800 a u t o  mechanics completed t h e i r  t r a i n -  

i n g  i n  f i s c a l  1968. F u r t h e r ,  t h e  r e p o r t  shows t h a t  85 p e r c e n t ,  

o r  51,000 of t h e  completers  had been employed a t  some t i m e  d u r i n g  

t h e  f i r s t  year  a f t e r  t r a i n i n g .  On t h i s  b a s i s ,  85 p e r c e n t  o r  

1530 of t h e  1800 a u t o  mechanic comple ters  found employment fo l low-  

i n g  t h e  t r a i n i n g  exper ience .  

The 1969 Manpower Report of t h e  P r e s i d e n t  [ 77 ]  shows t h a t  

90  p e r c e n t  (49,050) of t h e  OJT t r a i n e e s  who completed i n  1967 

were employed a t  t ime of l a s t  c o n t a c t .  A f u r t h e r  a n a l y s i s  shows 

t h a t  85.5 p e r c e n t  were i n  t r a i n i n g  r e l a t e d  jobs ,  5 .3  p e r c e n t  were 

i n  o t h e r  jobs and 9.2 p e r c e n t  were n o t  employed. S ince  i n s u f -  

f i c i e n t  t ime had e l a p s e d  ( a t  t h e  time of t h e  1969 r e p o r t ,  a  

s i m i l a r  a n a l y s i s  had n o t  been done on t h e  1968 d a t a .  The 1968 

d a t a  shows t h a t  51,000 O J T  t r a i n e e s  had completed t r a i n i n g ,  

however; i f  t h e  1967 pe rcen tages  a r e  a p p l i e d  t o  t h a t  number, 

then  43,605 a r e  i n  t r a i n i n g  r e l a t e d  jobs ,  2703 a r e  i n  o t h e r  jobs 

and 4692 a r e  unemployed. I f  t h e  t h r e e  p e r c e n t  automotive 

mechanic enrol lment  f i g u r e  i s  a p p l i e d  t o  t h e s e  numbers, then  
i 
1 1308 t r a i n e e s  a r e  i n  a u t o  mechanic r e l a t e d  jobs ,  82 a r e  i n  o t h e r  

I 
q jobs,  and 1 4 1  a r e  n o t  employed. 

1 The 1969 r e p o r t  of  t h e  S e c r e t a r y  of  Hea l th ,  Educat ion and 



of  t h e  MDTA program. Main, however, conc ludes ,  on t h e  b a s i s  

of  a  n a t i o n a l  p r o b a b i l i t y  sample,  t h a t  MDTA t r a i n i n g  h a s  v e r y  

l i t t l e  e f f e c t  on wage r a t e s  b u t  h a s  a  f a v o r a b l e  i n f l u e n c e  on 

employment r a t e s  [ 3 8 ] ,  

T r a i n i n g  Courses:  Conten t  and Dura t ion .  On-the-job t r a i n -  

i n g ,  a s  t h e  name i m p l i e s ,  co r r e sponds  more n e a r l y  t o  t h e  exper -  

i e n c e  r e l a t e d  t r a i n i n g  of t h e  a p p r e n t i c e s h i p  t h a n  t o  t h e  k i n d  

of  t r a i n i n g  found i n  t h e  i n s t i t u t i o n a l i z e d  sys tem.  I n  many 

c a s e s ,  OJT t r a i n i n g  i s  coupled  t o  c lass room work where r emed ia l  

r e a d i n g ,  a r i t h m e t i c  and o t h e r  b a s i c  e d u c a t i o n  s u b j e c t s  a r e  

r e q u i r e d ,  I n  1968, 219,000 t r a i n i n g  o p p o r t u n i t i e s  were a u t h o r -  

i z e d ,  114,000 i n  i n s t i t u t i o n a l  t r a i n i n g  and 105,000 i n  OJT [80] .  

J u s t  o v e r  40 p e r c e n t  of t h e  OJT openings  ( app rox ima te ly  42,000) 

were f o r  coupled  t r a i n i n g .  I t  i s  n o t  known what p r o p o r t i o n ,  i f  

any,  of  t h i s  number a r e  i n  a u t o  mechanic t r a i n i n g  programs. 

I n  any c a s e ,  t h e  OJT  a u t o  mechanic t r a i n i n g  programs a r e ,  

of  n e c e s s i t y ,  ve ry  f l e x i b l e .  Th i s  means t h a t  t h e  work-experience 

schedu le  i s  s u b j e c t  t o  t h e  demands of  t h e  b u s i n e s s  t h a t  i s  con- 

d u c t i n g  t h e  t r a i n i n g ;  s u b j e c t  m a t t e r  ( e x p e r i e n c e )  i s  p rov ided  

a c c o r d i n g  t o  t h e  k i n d  and amount of  work t h a t  i s  i n  p r o g r e s s  

a t  any g iven  time. While t h e r e  i s  a  c o n t r a c t u a l  o b l i g a t i o n  t o  

cove r  t h e  b a s i c s  o u t l i n e d  i n  t h e  agreement ,  t h e r e  i s  a l s o  recog-  

n i t i o n  t h a t  make-up of  t h e  work l o a d  w i l l  d e t e rmine  t h e  p r a c t i c a l  

e x t e n t  t o  which a  s u b j e c t  can be covered .  Consequent ly ,  a t  l e a s t  

s o  f a r  a s  t h e  a u t o  mechanic program i s  conce rned ,  t h e  OJT exper -  

i e n c e  schedu le  i s  t e n t a t i v e  a t  b e s t .  

The O J T  e x p e r i e n c e  s c h e d u l e s ,  a s  a  r u l e ,  a r e  n o t  des igned  

t o  produce a  f u l l y  q u a l i f i e d  mechanic ,  p r o f i c i e n t  i n  a l l  a s p e c t s  

of au tomot ive  work. Ra the r ,  t h e s e  programs t e n d  t o  s i n g l e  o u t  

a  s p e c i f i c  sys tem on t h e  v e h i c l e ,  such a s  b r a k e s ,  o r  a s p e c i f i c  

k i n d  of  s k i l l ,  such a s  f r o n t - e n d  a l ignmen t .  The i n t e n t  o f  t h e  

program i s  t o  g i v e  t h e  t r a i n e e  an o p p o r t u n i t y  t o  deve lop  a  



s p e c i f i c  s k i l l  t o  t h e  p o i n t  where it i s ,  i n  f a c t ,  a  s a l a b l e  one. 

S ince  t h e  OJT program i s  based on t h e  p r i n c i p l e  of l e a r n i n g  

by do ing ,  i t  i s  e s s e n t i a l  t o  p u t  t h e  t r a i n e e  i n  a  s i t u a t i o n  i n  

which he i s  performing t h e  d e s i r e d  o p e r a t i o n s  under t h e  c l o s e  

s u p e r v i s i o n  of  an exper ienced worker.  Consequently,  a  "buddyw 

system approach i s  f r e q u e n t l y  used.  I n  o t h e r  words, w h i l e  t h e r e  

i s  a  t e n t a t i v e  l i s t  of o p e r a t i o n s  t h a t  t h e  t r a i n e e  i s  expected  

t o  l e a r n ,  t h e  t r a i n e e  i s  f r e q u e n t l y  p a i r e d  wi th  an exper ienced  

person who t e a c h e s  t h e  t r a i n e e  a s  they  work t o g e t h e r  on t h e  t a s k  

t o  which t h e y  have been ass igned .  

Because of  t h e  i r r e g u l a r  n a t u r e  of t h e  t r a i n i n g  e v e n t s  t h a t  

occur  i n  t h e  normal course  of automot ive  s e r v i c e  and r e p a i r ,  no  

d e t a i l e d  a n a l y s i s ,  o r  course  c o n t e n t  type  p r e s e n t a t i o n  of OJT 

programs, w i l l  be a t tempted i n  t h i s  s tudy .  

5 .3 .3 .  THE MANUFACTURERS ' TRAINING PROGRAMS. The primary 

purpose of a  m a n u f a c t u r e r ' s  p roduc t  s e r v i c e  t r a i n i n g  program i s  

t o  i n f l u e n c e  t h e  p o t e n t i a l  customer t o  purchase  t h e  m a n u f a c t u r e r ' s  

product .  I n  t h e  c a s e  of  t h e  automobi le ,  p roduc t  r e p u t a t i o n  i s  

g r e a t l y  a f f e c t e d  by t h e  speed,  q u a l i t y  and c o s t  of t h e  s e r v i c e  

and r e p a i r  work a v a i l a b l e  a t  a  g iven  d e a l e r s h i p  garage .  Thus, 

it i s  ext remely  impor tan t  t o  t h e  manufactures  t o  a s s u r e  t h a t  t h e  

mechanics employed by t h e  d e a l e r s h i p  a r e  competent and a r e  pro- 

f i c i e n t  i n  t h e  s e r v i c e  and r e p a i r  of t h e  m a n u f a c t u r e r ' s  p roduc t .  

Product  f a m i l i a r i z a t i o n  and sys tem s p e c i a l i z a t i o n ,  t h e r e f o r e ,  

a r e  t h e  primary o b j e c t i v e s  of t h e  m a n u f a c t u r e r ' s  t r a i n i n g  pro-  

gram. Recent developments i n  u n d e r s t a n d i n g  t h e  u n d e r l y i n g  s o c i a l  

and economic r e l a t i o n s h i p s  i n  t h e  American f r e e  e n t e r p r i s e  sys -  

tem, however, have b rough t  about  a s h i f t  of emphasis i n  t h e  

manufac tu re r s '  programs. A s  a  r e s u l t ,  t r a i n i n g  i s  no l o n g e r  

o f f e r e d  e x c l u s i v e l y  t o  d e a l e r s h i p  p e r s o n n e l ,  and it i s  no l o n g e r  

l i m i t e d  s t r i c t l y  t o  p roduc t  changes and s p e c i a l i z e d  maintenance 

problems such a s  hydramat ic  t r a n s m i s s i o n s  o r  Delcot ron e l e c t r i c a l  



systems.  I t  i s  no longer  e x c l u s i v e l y  an updat ing  o p e r a t i o n ,  b u t  

i n c l u d e s  t r a i n i n g  i n  t h e  b a s i c s  and fundamentals of automotive 

s e r v i c e ,  maintenance and r e p a i r .  

Job Market O r i e n t a t i o n .  Manufacturer ' s  t r a i n i n g  i s  o r i e n t e d  

toward a  c a p t i v e  job market. Access t o  t h e  t r a i n i n g  has  t r a d i -  

t i o n a l l y  been through t h e  d e a l e r s h i p  o r g a n i z a t i o n ;  on ly  mechanics 

who were employed by a  d e a l e r  were e l i g i b l e  t o  r e c e i v e  t h e  t r a i n -  

ing .  Recent ly ,  however, t h e  t r a i n i n g  has been made a v a i l a b l e  t o  

mechanics who a r e  n o t  on t h e  d e a l e r s h i p  p a y r o l l  and t o  inexper-  

i enced  and un t ra ined  persons from e n t i r e l y  o u t s i d e  t h e  corpora-  

t i o n  s t r u c t u r e  and t h e  d e a l e r s h i p  o r g a n i z a t i o n .  T r a i n i n g  o f f e r e d  

t o  men r e t u r n i n g  t o  c i v i l i a n  l i f e  from t h e  m i l i t a r y  i s  one 

example; and t h e  r e c r u i t m e n t  and t r a i n i n g  of t h e  d isadvantaged i s  

a n o t h e r .  

I n  any c a s e ,  t h e  manufacturer  i s  a b l e  t o  o f f e r  e x t e n s i v e  

t r a i n i n g  programs because t h e r e  i s  reasonab le  a ssurance  t h a t  t h e  

b e n e f i t s  of t h e  t r a i n i n g  w i l l  a c c r u e ,  p r i m a r i l y ,  t o  t h e  spon- 

s o r i n g  manufacturer .  The t r a i n e e s ,  f o r  t h e  most p a r t ,  come from 

t h e  job market they  a r e  expected  t o  s e r v e ,  and r e t u r n  t o  it when 

t h e  t r a i n i n g  i s  completed. 

There a r e  some d i f f i c u l t i e s  i n  t h e  system, however, s i n c e  

t h e r e  i s  no b u i l t - i n  a s surance  t h a t  t h e  t r a i n e e  w i l l  remain i n  

t h e  employment of t h e  sponsor ing  d e a l e r .  D e a l e r s ,  t h e r e f o r e ,  

a r e  i n c l i n e d  t o  s e l e c t  f o r  t r a i n i n g  only  t h o s e  mechanics who a r e  

expected  t o  remain l o y a l ;  d e a l e r s  a r e  unders tandab ly  r e l u c t a n t  

t o  i n v e s t  t ime and money i n  an employee who i s  l i k e l y  t o  swi tch  

employers a t  a  l a t e r  d a t e .  

There i s  a  very r e a l  element  of r i s k  i n  t h e  t r a i n i n g  

inves tment ,  from t h e  d e a l e r s '  s t a n d p o i n t ,  whi le  t h e  r i s k  t o  t h e  

manufacturer  i s  n e g l i g i b l e .  Th i s  i s  because  unique a p p l i c a t i o n s  

of t h e  laws of phys ics  and t h e  p r i n c i p l e s  of mechanics g r a v i t a t e  

toward each m a n u f a c t u r e r ' s  p roduc t  l i n e .  The r e s u l t  i s  t h a t  



t h e r e  a r e  Ford mechanics,  Chevro le t  mechanics,  Plymouth mechanics,  

e t c . ;  n o t  because  a  Ford mechanic i s  unable o r  does n o t  know how 

t o  work on a  Chevro le t ,  b u t  because he i s  accustomed t o  F o r d ' s  

unique a p p l i c a t i o n  of t h e  p r i n c i p l e s  and p r e f e r s  t o  work w i t h  

them. 

Consequently,  when t h e  Ford mechanic moves t o  a  new employer,  

he i s  most l i k e l y  t o  t a k e  h i s  Ford exper ience  and Ford t r a i n i n g  

t o  ano the r  Ford d e a l e r .  Thus, whi le  t h e  sponsor ing  d e a l e r  has  

l o s t  h i s  t r a i n i n g  inves tment ,  t h e  sponsor ing  manufacturer  h a s  

n o t ;  and no amount of argument can convince t h e  l o s e r  t h a t  t h e  

inves tment  comes back t o  him i n  t h e  form of a  newly h i r e d  mechanic 

from some o t h e r  Ford d e a l e r s h i p .  The r e s u l t  i s  a  c o n s t a n t  con- 

t e n t i o n  i n  which t h e  manufacturer  u rges  more and more t r a i n i n g  

upon a  d e a l e r  who f e e l s  ve ry  s t r o n g l y  t h a t  he i s  damned i f  he 

does and damned i f  he d o e s n ' t .  Th i s  i s  an u n d e r l y i n g ,  f r e q u e n t l y  

recognized,  cause  of f r i c t i o n  between d e a l e r  and manufac tu re r .  

Labor Force Involved.  The l a b o r  f o r c e  can be  c h a r a c t e r i z e d  

a s  one t h a t  i s  c h i e f l y  concerned w i t h  upgrading.  The p a r t i c i -  

p a n t s ,  i n  g e n e r a l ,  a r e  exper ienced  mechanics who have a l r e a d y  

achieved a  l e v e l  of  competence and s t a b i l i t y  t h a t ,  i n  t h e  o p i n i o n  

of t h e  employer,  w a r r a n t s  an a d d i t i o n a l  inves tment  i n  t r a i n i n g .  

Where t h e  p a r t i c i p a n t  i s  n o t  a  p r e v i o u s l y  q u a l i f i e d  mechanic,  

t h e  employer must have conf idence  t h a t  t h e  t r a i n e e  p o s s e s s e s  t h e  

menta l ,  s o c i a l  and p h y s i c a l  t r a i t s  t h a t  i n d i c a t e  a  r e a s o n a b l e  

degree  of success  i n  l e a r n i n g  t h e  automotive mechanic ' s  t r a d e .  

S ince  t h i s  i s  b a s i c a l l y  an employed l a b o r  f o r c e ,  t h e  ob jec -  

t i v e  it seeks  f o r  i t s e l f  i s  n o t  t o  g a i n  e n t r y  t o  t h e  t r a d e ,  b u t  

t o  s e c u r e  a  more d e s i r a b l e  job ,  i . e . ,  b e t t e r  pay. T h i s  f u n c t i o n  

i s  c l e a r l y  recognized by t h e  m a j o r i t y  o f  t h e  men i n  t h e  t r a d e ,  

hence ,  t h e  compet i t ion  f o r  assignment  t o  a  t r a i n i n g  c o u r s e  o r  

s e s s i o n  i s  u s u a l l y  keen. T h i s  a l lows  t h e  employer t o  d i r e c t  

t r a i n i n g  i n t o  t h o s e  channe l s  from which h i s  b u s i n e s s  d e r i v e s  t h e  



g r e a t e s t  b e n e f i t .  While i t  i s  t o  t h e  e m p l o y e r ' s  advantage  t o  

p r o v i d e  t r a i n i n g  f o r  a l l  of h i s  mechanics ,  i t  i s  seldom p o s s i b l e  

t o  a l l o w  more t h a n  a  h a n d f u l  o f  h i s  men t o  p a r t i c i p a t e  i n  t r a i n -  

i n g  a t  t h e  same time; t h e  n a t u r e  of  t h e  b u s i n e s s  demands t h a t  a  

h i g h  p r o p o r t i o n  of t h e  s k i l l e d  mechanics  be on t h e  f l o o r  a t  a l l  

times. 

Consequen t ly ,  t h e  men who a r e  s e l e c t e d  f o r  t r a i n i n g  a r e  

l i k e l y  t o  be  t h o s e  who can a s s i m i l a t e  t h e  new i n f o r m a t i o n  and 

p u t  it t o  u s e  most q u i c k l y  and e f f e c t i v e l y .  Thus,  t h e  b e s t  

mechanics  t e n d  t o  g e t  t h e  most t r a i n i n g ,  w h i l e  t h e  l e s s  s k i l l -  

f u l ,  who most  need t h e  t r a i n i n g ,  g e t  t h e  l e a s t .  While s k i l l  and 

knowledge a r e  w ide ly  d i s t r i b u t e d  b e c a u s e  of  t h e  s i z e  o f  t h e  p ro -  

gram, t h e  r e a l  e f f e c t  of  t h e  m a n u f a c t u r e r ' s  t r a i n i n g  i s  t o  con- 

c e n t r a t e  t h e  s k i l l  r a t h e r  t h a n  t o  s p r e a d  it. 

Note t h a t  w h i l e  t h e s e  programs may s i g n i f i c a n t l y  improve 

t h e  q u a l i t y  o f  t h e  au tomot ive  s e r v i c e  and r e p a i r  work performed * 

i n  t h e  d e a l e r s h i p  g a r a g e s ,  t h e y  do n o t  m a t e r i a l l y  i n c r e a s e  t h e  

s i z e  of t h e  d e a l e r s h i p  mechanic  p o p u l a t i o n .  Thus,  even though 

t h e y  a r e  h i g h l y  b e n e f i c i a l ,  t h e y  a r e  n o t  p a r t i c u l a r l y  i m p o r t a n t  

from t h e  s t a n d p o i n t  o f  overcoming t h e  presumed s h o r t a g e  o f  

mechanics .  

S p o n s o r s h i p  and F i n a n c i a l  Suppor t .  The manufac tu re r  and 

t h e  d e a l e r  s h a r e  r e s p o n s i b i l i t y  f o r  t h e  s p o n s o r s h i p  and f i n a n -  

c i a l  s u p p o r t  of  t h e  t r a i n i n g  programs.  I n  g e n e r a l ,  t h e  manufac- 

t u r e r  d e v e l o p s  and p r e s e n t s  t h e  t r a i n i n g ,  and t h e  d e a l e r  a r r a n g e s  

f o r  t h e  mechanics  t o  a t t e n d  t h e  t r a i n i n g  s e s s i o n s .  While t h e  

m a n u f a c t u r e r  b e a r s  t h e  c o s t  o f  d e v e l o p i n g  t h e  t r a i n i n g  m a t e r i a l s ,  

t h e  d e a l e r  i s  sometimes r e q u i r e d  t o  p u r c h a s e  p r i n t e d  c o u r s e  

m a t e r i a l s  and o t h e r  t e a c h i n g  a i d s  s u c h  a s  f i l m  s t r i p s  and r e c o r d -  

i n g s .  The c o s t  o f  t r a v e l  and p e r  d iem i s  b o r n  by e i t h e r  t h e  

v d e a l e r  o r  t h e  m a n u f a c t u r e r ,  depend ing  upon whe the r  t h e  t e a c h e r  

goes  t o  t h e  s t u d e n t  o r  t h e  s t u d e n t  g o e s  t o  t h e  t e a c h e r .  



Two systems of t r a i n i n g  a r e  i n  g e n e r a l  use ;  i n  one ,  t h e  

t r a i n i n g  i s  conducted i n  a  c e n t r a l  l o c a t i o n ;  i n  t h e  o t h e r ,  t h e  

t r a i n i n g  i s  conducted on t h e  premises  of t h e  i n d i v i d u a l  d e a l e r -  

s h i p s .  I n  e i t h e r  c a s e ,  t h e  mechanic i s  t empora r i ly  removed 

from t h e  work f o r c e  a t  t h e  d e a l e r ' s  expense,  and t h e  i n s t r u c -  

t o r  conducts  t h e  t r a i n i n g  a t  t h e  m a n u f a c t u r e r ' s  expense.  

The two systems u s u a l l y  o p e r a t e  concur ren t ly .  An i n s t r u c -  

t o r  may be conduct ing  a  b rake  ad jus tment ,  o r  f ron t -end  a l i g n -  

ment s e s s i o n  on t h e  garage f l o o r ,  w h i l e ,  a t  t h e  same t ime ,  a  

mechanic may be  o f f  t o  t h e  c e n t r a l  t r a i n i n g  c e n t e r  t o  l e a r n  

about  t r a n s m i s s i o n  overhau l  o r  emiss ion  c o n t r o l  ad jus tments .  

I n  o t h e r  words, t h e  n a t u r e  of t h e  component o r  sys tem and t h e  

t a s k  t o  be mastered determine  how and where t h e  i n s t r u c t i o n  i s  

t o  be given.  Some t a s k s  a r e  b e t t e r  i l l u s t r a t e d  on t h e  garage  

f l o o r ,  and some a r e  more e f f e c t i v e l y  handled i n  t h e  c lassroom 

o r  i n  t h e  l a b o r a t o r y .  

From t h e  m a n u f a c t u r e r ' s  s t a n d p o i n t ,  every  t roublesome 

a s p e c t  of t h e  v e h i c l e  must r e c e i v e  a t t e n t i o n  accord ing  t o  some 

system of  p r i o r i t i e s ,  and every  mechanic i n  t h e  work f o r c e  must 

be updated a s  o f t e n  a s  n e c e s s a r y ,  and a s  q u i c k l y  a s  p o s s i b l e .  

From t h e  d e a l e r ' s  s t a n d p o i n t ,  t h e  weaknesses of h i s  work f o r c e  

must be  overcome accord ing  t o  some system of p r i o r i t i e s ,  b u t  

t h e  t r a i n i n g  cannot  be al lowed t o  i n t e r f a c e  wi th  t h e  o p e r a t i o n  

of t h e  b u s i n e s s  t o  t h e  e x t e n t  t h a t  it c r e a t e s  a  jam on t h e  g a r -  

age f l o o r  and causes  customer r e l a t i o n s  t o  d e t e r i o r a t e .  

Consequently,  a d i f f i c u l t  schedu l ing  problem a r i s e s  i n  which 

t h e  manufacturer  and t h e  d e a l e r  a r e  b a s i c a l l y  a t  odds w i t h  each 

o t h e r ,  even though t h e i r  u l t i m a t e  o b j e c t i v e s  of  improved cus-  

tomer s e r v i c e  i s  t h e  same. Thus, t r a i n i n g  s e s s i o n s  h e l d  on t h e  

d e a l e r ' s  premises t e n d  t o  be  s h o r t  and a r e  f r e q u e n t l y  s t a g g e r e d  

s o  t h a t  a l l  of t h o s e  who need t h e  t r a i n i n g  may a t t e n d  w i t h o u t  

having t o  completely s h u t  down t h e  o p e r a t i o n  o f  t h e  garage .  Where 

training i s  h e l d  i n  a d i s t a n t  c e n t e r ,  t h e  d e a l e r  must c o o r d i n a t e  



t h e  planned work load wi th  t h e  t r a i n i n g  d a t e s  s o  t h a t  a f f e c -  

t e d  p e r s o n n e l  a r e  f r e e  t o  p a r t i c i p a t e  wi thou t  c r e a t i n g  a  cus- 

tomer problem through over-schedul ing  of work. 

Enro l lmen ts ,  Completions and Job Placements.  S ince  t h e  

manufac tu re r s '  t r a i n i n g  programs c o n s i s t  p r i m a r i l y  of numerous 

s h o r t  c o u r s e s ,  each aimed a t  a  d i s c r e t e  problem, it i s  d i f f i -  

c u l t  t o  assemble meaningful en ro l lmen t  and complet ion d a t a .  I n  

a d d i t i o n ,  s i n c e  t h e  t r a i n i n g  i s  predominantly employee o r i e n t e d ,  

job placement d a t a  i s  i r r e l e v a n t .  A s  p r e v i o u s l y  po in ted  o u t ,  

t h e  manufac tu re r s '  t r a i n i n g  programs b a s i c a l l y  do n o t  add t o  t h e  

work f o r c e ,  b u t  simply improve what a l r e a d y  e x i s t s .  Consequently,  

e n r o l l m e n t ,  completion and job placement d a t a  a p p l i c a b l e  t o  t h e  

manufac tu re r s '  t r a i n i n g  programs have n o t  been g a t h e r e d ,  

T r a i n i n g  Courses: Content  and Dura t ion .  The m a j o r i t y  of 

t h e  a u t o  mechanic t r a i n i n g  t h a t  i s  provided by t h e  manufacturer  

, .  i s  d i r e c t e d  toward t h e  day-to-day automobile  maintenance problems 

t h a t  occur  i n  t h e  d e a l e r s h i p  ga rages .  These a r e  u s u a l l y  s h o r t  

courses  t h a t  va ry  from two o r  t h r e e  hours  t o  two o r  t h r e e  days .  

Comprehensive courses  i n  t h e  fundamentals  and t h e o r y  of auto-  

motive mechanics a r e  a l s o  o f f e r e d .  These c o u r s e s  may t a k e  from 

s e v e r a l  weeks t o  s e v e r a l  months, I n  a d d i t i o n ,  c o u r s e s  i n  h i g h e r  

educa t ion  a r e  a v a i l a b l e  t o  mechanics who can q u a l i f y  academical ly .  

Programs on t h e  h i g h e r  l e v e l ,  such a s  t h o s e  o f f e r e d  by t h e  

General  Motors Techn ica l  I n s t i t u t e ,  l e a d  t o  a  d e g r e e ,  o r  asso-  

c i a t e  degree ,  and o r d i n a r i l y  t a k e  two t o  f o u r  y e a r s .  S ince  t h e y  

a r e  n o t  r e a l l y  a p p l i c a b l e  t o  t h e  mechanic t r a i n i n g  e f f o r t ,  how- 

e v e r ,  they  w i l l  n o t  be cons ide red  i n  t h i s  r e p o r t .  

The comprehensive courses  and s p e c i a l i t i e s  such a s  au to -  

ma t i c  t r a n s m i s s i o n  overhaul  a r e  o r d i n a r i l y  conducted i n  t h e  

m a n u f a c t u r e r ' s  own t r a i n i n g  f a c i l i t i e s  where s p e c i a l i z e d  t each-  

i n g  a i d s  a r e  a v a i l a b l e .  Equipment l i k e  h y d r a u l i c  f low benches ,  

cut-away e n g i n e s ,  and f r o n t  suspens ion  mock-ups a r e  ve ry  h e l p f u l ,  
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b u t  a r e  t o t a l l y  i m p r a c t i c a l  t o  c a r t  about  from d e a l e r  t o  d e a l e r .  

Hence, t h e r e  i s  a  need f o r  a  t r a i n i n g  f a c i l i t y  i n  which l e c t u r e ,  

demonstrat ion and l a b o r a t o r y  (shop) exper ience  can be provided 

for  t h e  t r a i n e e .  

An example of a  manufac tu re r ' s  a u t o  mechanic t r a i n i n g  pro- 

gram i s  given i n  o u t l i n e  form i n  Table 54. While t h i s  p a r t i c u -  

l a r  example i s  from t h e  Chrys ler  Motors Corporat ion Automotive 

Technician Tra in ing  Program [ 9 2 ] ,  t h e  o t h e r  manufacturers  have 

approximately e q u i v a l e n t  courses .  Note t h a t  whi le  t h e  course  

c o n t e n t  i s  about  t h e  same a s  t h a t  found i n  t h e  average  h igh 

schoo l ,  post-secondary o r  MDTA program, t h e  d u r a t i o n  i s  much 

s h o r t e r .  The manufac tu re r ' s  t r a i n i n g  achieves  a  degree  of  con- 

c e n t r a t i o n  and i n t e n s i t y  t h a t  would be unreasonable i n  any o t h e r  

s e t t i n g ,  e x c e p t ,  perhaps ,  i n  t h e  m i l i t a r y .  

The s h o r t  t r a i n i n g  courses ,  u s u a l l y  in tended f o r  use  i n  

t h e  d e a l e r s h i p ,  a r e  f r e q u e n t l y  s o  designed t h a t  each t r a i n i n g  

s e s s i o n  becomes an increment i n  a  l a r g e r  course .  Thus a  10-hour 

brake overhaul  course  may be made up of 5 two-hour s e s s i o n s ,  

each one of which i s  s e l f  con ta ined ,  and may be used e n t i r e l y  

independently t o  provide  t r a i n i n g  on a s p e c i f i c  i tem. I n  an 

imaginary exampl.e, t h e  u n i t s  might be:  (1) master  c y l i n d e r ,  

( 2 )  wheel c y l i n d e r s ,  (3 )  b rake  shoes and expanders ,  ( 4 )  b rake  

drums and (5)  brake adjus tments .  Each one covers  a  s p e c i f i c  

problem a r e a ,  b u t  t o g e t h e r  they  c o n s t i t u t e  a  coheren t  s t u d y  

course f o r  t h e  whole brake system. Table  55 shows some examples 

of t h i s  type  of course  [ 9 3 ] .  

5.3.4. THE ARMED FORCES AUTO MECHANIC T R A I N I N G  PROGRAMS. 

If t h e  m i l i t a r y  i s  t o  o p e r a t e  e f f e c t i v e l y ,  every i n d i v i d u a l  i n  

i t  must be prepared t o  p roper ly  execu te  every  t a s k  t h a t  f a l l s  

w i t h i n  t h e  scope of h i s  r e s p o n s i b i l i t y .  R e s p o n s i b i l i t y  i s  c a r e -  

f u l l y  i d e n t i f i e d ,  t h e r e f o r e ,  and t h e  i n d i v i d u a l  i s  g iven  appro- 

p r i a t e  t r a i n i n g  t o  a s s u r e  t h a t  he  i s ,  i n  f a c t ,  competent t o  





TABLE 5 5 .  EXAMPLES OF MANUFACTURERS ' 
SHORT T R A I N I N G  COURSES 193 1 

Course Course  
Hours C o s t  ($) Course T i t l e  

Car  Vacuum H y d r a u l i c  Brakes  

P r i n c i p l e s  o f  Opera t ion  
Diagnos i s  
Overhaul  and Major R e p a i r  

G a s o l i n e  Engines  

P r i n c i p l e s  o f  O p e r a t i o n  
D i a g n o s i s ,  Adjus tments  and 
D e s c r i p t i o n ,  O p e r a t i o n  and 
D e s c r i p t i o n ,  O p e r a t i o n  and 
D e s c r i p t i o n ,  O p e r a t i o n  and 
D e s c r i p t i o n ,  O p e r a t i o n  and 
D e s c r i p t i o n ,  O p e r a t i o n  and 
~ e s c r i p t i o n ,  O p e r a t i o n  and 
Overhaul  and Major R e p a i r s  

6 
L i g h t  Repa i r  4 
Overhaul  4 
Overhaul  4 
Overhaul  4 
Overhaul  4 
Overhaul  4 
Overhaul  4 

4 

Body 

Water and Dust  Leaks Diagnos i s  and R e p a i r  
G l a s s  Replacement 
P a i n t  and Body E s t i m a t i n g  
S h e e t  Me ta l  R e p a i r  
P a i n t  Repa i r  
C o n v e r t i b l e  Top Adjustment  and L i g h t  R e p a i r  
V iny l  Roof R e p a i r  and Replacement 
C o l o r  Matching M e t a l l i c  P a i n t s  

A l l  P o s s i b l e  Car  Courses  

A l l  P o s s i b l e  Truck Courses  

A l l  P o s s i b l e  Courses  



per form t h e  a s s i g n e d  d u t y ,  The r e s u l t  i s  a c l e a r l y  d e f i n e d  

d i v i s i o n  of  l a b o r  and r e s p o n s i b i l i t y  t h a t  h a s  no  r e a l  c o u n t e r -  

p a r t  i n  c i v i l i a n  l i f e ,  s i n c e  r e s p o n s i b i l i t y  i n  t h e  m i l i t a r y  

a l s o  c a r r i e s  w i t h  it a  c l e a r l y  d e f i n e d  and e n f o r c e a b l e  a u t h o r i t y .  

I n  te rms  of motor v e h i c l e  main tenance ,  t h e  m i l i t a r y  d i v i -  

s i o n  of  l a b o r  means t h a t  t a s k s  a r e  a s s i g n e d  t o  a  l e v e l  of  respon-  

s i b i l i t y  a c c o r d i n g  t o  t h e  f r equency  w i t h  which t h e  t a s k  o c c u r s ,  

t h e  knowledge and s k i l l  r e q u i r e d  t o  do t h e  t a s k ,  and t h e  com- 

p a t a b i l i t y  of  a s s o c i a t e d  t a s k s  and r e s p o n s i b i l i t i e s .  Thus a  

g r e a t  many men a r e  t r a i n e d  t o  e x e c u t e  t h e  r o u t i n e ,  s imp le  t a s k s ,  

w h i l e  p r o p o r t i o n a t e l y  fewer  and fewer  a r e  t r a i n e d  t o  do t h e  

less f r e q u e n t  and more complex t a s k s .  The h i e r a r c h y  o f  t a s k s  

conforms t o  t h e  h i e r a r c h y  of  r e s p o n s i b i l i t y  and a u t h o r i t y .  

J o b  Market O r i e n t a t i o n .  The p e r s o n n e l  r equ i r emen t  of a  

m i l i t a r y  u n i t  i s  d e f i n e d  i n  a  t a b l e  of  o r g a n i z a t i o n ,  and t h e  

job marke t  f o r  a  g iven  o c c u p a t i o n a l  s k i l l  i s  s a t i s f i e d  by s imp ly  

s e l e c t i n g  and t r a i n i n g  enough men t o  f i l l  t h e  s l o t s .  I t  terms 

of  au tomot ive  main tenance ,  t h e  g r e a t e s t  need  f o r  p e r s o n n e l  i s  

a t  t h e  lower  s k i l l  l e v e l ,  where t h e  bu lk  of  t h e  au tomot ive  ser- 

v i c e  and r e p a i r  work l i e s .  Thus, t h e  m a j o r i t y  o f  t h e  m i l i t a r y  

t r a i n i n g  i s  d i r e c t e d  toward t h a t  l e v e l ,  and t h e  c i v i l i a n  job 

market  which co r r e sponds  most c l o s e l y  t o  t h i s  i s  t h e  g a s o l i n e  

s e r v i c e  s t a t i o n  o r  t h e  r o u t i n e  s e r v i c e  depa r tmen t  of  t h e  ga rage .  

Labor Force  Invo lved .  T h i s  s t u d y  does  n o t  a t t e m p t  a 

d e t a i l e d  a n a l y s i s  of t h e  c h a r a c t e r i s t i c s  o f  t h e  l a b o r  f o r c e  a r i s -  

i n g  from t h e  m i l i t a r y  au tomot ive  t r a i n i n g  programs.  I t  i s  

assumed t o  be  a  r e l a t i v e l y  young p o p u l a t i o n ,  and s c o r e s  ach ieved  

on g e n e r a l  a p t i t u d e  and i n t e l l i g e n c e  t e s t s  i n f l u e n c e  s e l e c t i o n  

f o r  t r a i n i n g .  I t  i s  c o n s i d e r e d  an e n t r y - l e v e l  p o p u l a t i o n  i n  

terms of  mechanic s k i l l ,  s i n c e  i t  a p p e a r s  t h a t  m i l i t a r y  exper -  

i e n c e  i s  c h i e f l y  concerned  w i t h  au tomot ive  s e r v i c i n g  and minor 

r e p a i r ,  
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programs a r e  e n t i r e l y  under t h e  c o n t r o l  of t h e  armed s e r v i c e s ,  

no d i s c u s s i o n  of sponsorsh ip  o r  f i n a n c i a l  s u p p o r t  seems t o  be  

needed. Likewise,  no e f f o r t  was made t o  de termine  t h e  c o s t  of 

automotive mechanic t r a i n i n g  i n  t h e  m i l i t a r y  s e r v i c e s .  

Enrol lments ,  Completions and Job Placements.  The Bede l l  

s t u d y  [261 shows t h a t  a s  of  A p r i l  1963 21.6 p e r c e n t  of  t h e  

employed a u t o  mechanics had rece ived  a u t o  mechanic t r a i n i n g  i n  

t h e  armed s e r v i c e s  p r i o r  t o  t h e  s tudy.  There i s  no i n d i c a t i o n ,  

however, of what p r o p o r t i o n  of t h a t  t r a i n i n g  d e r i v e d  from t h e  

World War I1 e r a ,  o r  of how many t r a i n e d  mechanics a r e  produced 

annua l ly  by t h e  armed s e r v i c e s .  I n  view of t h e  u n p r e d i c t a b l e  

n a t u r e  of t h e  m i l i t a r y  a s  a  source  of  supply ,  t h e  21.6 p e r c e n t  

f i g u r e  must be used wi th  c a u t i o n  when a s s e s s i n g  t h e  impact  of 

t h i s  source  on t h e  automotive s e r v i c e  and r e p a i r  i n d u s t r y .  

Unpublished s t a t i s t i c s  compiled by t h e  Department of Defense 

[94] show t h a t  i n  f i s c a l  yea r  1968 t h e r e  were 32,862 men who 

completed t r a i n i n g  i n  occupa t ions  l i s t e d  under Department of  

Defense group 61, which i n c l u d e s  automotive ( g e n e r a l ) ,  t r a c k  

v e h i c l e s ,  and c o n s t r u c t i o n  equipment.  Th i s  c l a s s i f i c a t i o n  

i n c l u d e s  a l l  f o u r  branches  of t h e  s e r v i c e .  

When t h i s  t o t a l  i s  broken down accord ing  t o  l e n g t h  of 

course  completed,  however, t h e  e f f e c t  of t h e  m i l i t a r y  t r a i n i n g  

on t h e  automotive s e r v i c e  and r e p a i r  i n d u s t r y  i s  seen  i n  a  d i f -  

f e r e n t  p e r s p e c t i v e .  Of t h e  32,862 comple t ions ,  24,575 invo lved  

courses  of e i g h t  weeks d u r a t i o n  o r  l e s s ;  8,107 were from c o u r s e s  

of 9 t o  1 4  weeks; and 180 completed c o u r s e s  of  21  t o  29 weeks. 

I t  i s  assumed, t h e r e f o r e ,  t h a t  t h e  m a j o r i t y  of  t h e  t r a i n i n g  was 

i n  t h e  a r e a  of s e r v i c e  work and minor r e p a i r ,  and t h a t  r e l a t i v e l y  

few h i g h l y  q u a l i f i e d  mechanics e n t e r  t h e  c i v i l i a n  l a b o r  f o r c e  

from t h a t  source .  

T r a i n i n q  Courses: Content  and Durat ion .  S i n c e  m i l i t a r y  

automotive t r a i n i n g  i s  c o n c e n t r a t e d  i n  s h o r t  c o u r s e s  t h a t  a r e  

l a r g e l y  s e r v i c e  o r i e n t e d ,  no a t t e m p t  w i l l  be  made i n  t h i s  s t u d y  

t o  d e t a i l  and a n a l y z e  t h e  c o u r s e  c o n t e n t  and hours  of d u r a t i o n .  
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6 .  ANALYSIS AND EVALUATION OF THE FINDINGS 
. 

The i n t e n t i o n  of t h i s  s t u d y  is t o  determine whether  cu r -  

r e n t  automot ive  mechanic t r a i n i n g  programs p rov ide  adequate  
I - 

exposure  t o  t h e  e s s e n t i a l  knowledge and s k i l l s  r e q u i r e d  t o  

p r o p e r l y  s e r v i c e ,  mainta in  and r e p a i r  motor v e h i c l e s .  Having 

ga the red  a  q u a n t i t y  of  in fo rmat ion ,  t h e  fo l lowing  a n a l y s i s  and 

e v a l u a t i o n  w i l l  e l i m i n a t e  from f u r t h e r  c o n s i d e r a t i o n  t h e  i r rele-  

v a n t  and t h e  n o n - e s s e n t i a l  and w i l l  pe rmi t  t h e  s e l e c t i o n  of  t h e  

t a s k s ,  e s t a b l i s h m e n t s ,  l a b o r  f o r c e  and t r a i n i n g  programs t h a t  

c o n s t i t u t e  t h e  core  of t h e  automotive mechanic t r a i n i n g  e f f o r t .  

6 . 1  THE REPAIR PROBLEM AND THE REPAIR TASKS 

Aside from t h e  c o n s t a n t l y  i n c r e a s i n g  s i z e  of  t h e  v e h i c l e  

p o p u l a t i o n ,  t h e  c rux  of t h e  r e p a i r  problem r e v o l v e s  around t h e  

normal wear and degrada t ion  of t h e  v e h i c l e .  V a s t l y  improved com- 

ponent l i f e  and r e l i a b i l i t y  have been achieved through advanced 

eng inee r ing  and manufacturing t echn iques .  Yet p a r t s  c o n t i n u e  t o  

d e t e r i o r a t e  and wear o u t .  Although components e x h i b i t  g r e a t e r  

d u r a b i l i t y ,  component l i f e  i s  c o n t r o l l e d  more by h o u r s  of  u s e  o r  

miles of s e r v i c e  t h a n  by c a l e n d a r  age. Improved highways, h i g h e r  

average  d r i v i n g  speeds  and i n c r e a s e d  usage of t h e  v e h i c l e  com- 

p r e s s  t h e  l i f e  of  t h e  component i n t o  a  s h o r t e r  t i m e  span ,  t h u s  

o f f - s e t t i n g ,  t o  a  g r e a t  e x t e n t ,  t h e  g a i n s  i n  component d u r a b i l i t y  
I and r e l i a b i l i t y .  

I n  reviewing t h e  s e r v i c e ,  maintenance and r e p a i r  of motor 

v e h i c l e s ,  it i s  found t h a t  an a lmost  e n d l e s s  combinat ion of d i s -  

c r e t e  t a s k s  i s  invo lved .  There fo re ,  t h e  v e h i c l e  i s  d i v i d e d  

i n t o  i t s  component sys tems,  and t h e  d i s c r e t e  t a s k s  a r e  grouped 

under t h e s e  headings f o r  t h e  s a k e  of u n i f o r m i t y ,  convenience ,  

and p r a c t i c a l i t y .  Table  1 , 2 ,  and 3 p r o v i d e  a  comprehensive l i s t i n g  

of t a s k s ,  and Table  8 p rov ides  an o u t l i n e  of  the major  t a s k  

groups. 
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I t  i s  n o t e d  t h a t  the body of s e r v i c e ,  maintenance and re- 

p a i r  t a s k s  changes a s  i n n o v a t i o n s  appear  and a s  p r e v i o u s l y  i n t r o -  

, duced items d i s a p p e a r .  Innova t ions  i n  g e n e r a l ,  however,  a r e  

s imply new a p p l i c a t i o n s  of o l d  p r i n c i p l e s .  Consequent ly  , t h e  

upda t ing  of  t h e  mechanic i s  more a m a t t e r  of f a m i l i a r i z a t i o n  

r a t h e r  t h a n  of  new l e a r n i n g .  While t h e r e  i s  a  c o n s t a n t l y  s h i f t -  

i n g  body of  knowledge, t h e  fundamentals  w i t h  which t h e  mechanic 

works do n o t  change. I f  t h i s  were n o t  s o ,  it i s  d o u b t f u l  t h a t  

any mechanic could  keep pace w i t h  t h e  c o n s t a n t  change i n  t h e  d e t a i l  

of t h e  au tomobi le .  

6.2 REPAIR TASKS AND ESTABLISHMENTS 

Thi s  s t u d y  assumes t h a t  t h e r e  a r e  a  f i n i t e  number of t a s k s  

t h a t  a r e  performed i n  t h e  s e r v i c e ,  maintenance and r e p a i r  of  motor 

v e h i c l e s .  I t  a l s o  assumes t h a t  eve ry  e s t a b l i s h m e n t  l i m i t s  i t s  

a c t i v i t i e s  t o  a  s p e c i f i c  a s so r tmen t  of  t a s k s ,  and t h a t  it d e f i n e s  

i t s  o p e r a t i o n  a s  g e n e r a l  o r  s p e c i a l  acco rd ing  t o  t h e  s cope  of 

t h e  work it i s  w i l l i n g  t o  perform.  The s t u d y  f u r t h e r  assumes t h a t  

t h e r e  i s  an i d e n t i f i a b l e  c o r e  of  t a s k s  t h a t  c o n s t i t u t e  t h e  occupa- 

t i o n  of au tomot ive  mechanic ,  and t h a t  an e s t a b l i s h m e n t  does  n o t  

r e q u i r e  t h e  s e r v i c e s  o f  an au tomot ive  mechanic u n l e s s  t h e  major- 

i t y  of t h o s e  t a s k s  a r e  i n c l u d e d  i n  t h e  scope  of  i t s  work. 

By o b s e r v i n g  t h e  t a s k s  per formed,  it i s  p o s s i b l e  t o  de t e rmine  

which e s t a b l i s h m e n t s  need an au tomot ive  mechanic and t h e r e b y  t o  

i d e n t i f y  t h o s e  e s t a b l i s h m e n t s  t h a t  e x e r t  a  s i g n i f i c a n t  i n f l u e n c e  on 

t h e  c h a r a c t e r  of t h e  fo rma l  au tomot ive  mechanic t r a i n i n g  programs.  

I n  t h i s  way, s e v e r a l  k i n d s  of au tomot ive  s e r v i c e  and r e p a i r  e s t a b -  

l i shmen t s  can be  e l i m i n a t e d  from f u r t h e r  c o n s i d e r a t i o n  i n  t h i s  

s tudy  because t h e y  r e q u i r e  on ly  l i m i t e d  a p p l i c a t i o n  of  a  mechanic ' s  

o c c u p a t i o n a l  s k i l l ,  o r  because  t h e y  d e a l  w i t h  a  l e v e l  of  s e r v i c e  

t h a t  does  n o t  r e q u i r e  t h e  mechanic l e v e l  o f  s k i l l .  

Table  55 l i s t s  t h e  v a r i o u s  t y p e s  of  s e r v i c e  and r e p a i r  e s t a b -  

l i shmen t s  and show t h e  b a s i c  c a t e g o r i e s  of  t a s k s  w i t h  which e a c h  





i s  concerned. It can b e  seen  from t h i s  t a b l e  t h a t  some e s t a b l i s h -  

ments perform t h e  m a j o r i t y  of t a s k s  and o t h e r s  do n o t .  The spec-  

i a l t y  shops ,  t h e  r e b u i l d e r s ,  and t h e  d i a g n o s t i c  c e n t e r s  d o  n o t ;  

consequent ly ,  t h e y  a r e  e l i m i n a t e d  from f u r t h e r  c o n s i d e r a t i o n  

i n  t h i s  s tudy .  

The h igh  volume shops ,  t h e  t i r e ,  b a t t e r y ,  and accessory  

shops ,  and t h e  self-employed mechanic a r e  a l l  q u a l i f i e d  t o  p a r t i -  

c i p a t e  i n  t h e  f u l l  range of  s e r v i c e  and r e p a i r  t a s k s ,  b u t  they  do 

n o t  o r d i n a r i l y  do s o .  Most of t h e s e  e s t a b l i s h m e n t s  perform on ly  

t h o s e  t a s k s  t h a t  produce a  h igh  r a t e  of r e t u r n  on a  minimum i n v e s t -  

ment i n  t i m e ,  expendable m a t e r i a l s ,  equipment,  and f a c i l i t i e s .  

I n  a d d i t i o n ,  t h e s e  o p e r a t i o n s  account  f o r  a  r e l a t i v e l y  s m a l l  s h a r e  

of t h e  t o t a l  automotive s e r v i c e  and r e p a i r  t r a d e  (see Tab le  1 0 ) .  

Consequently,  they  a r e  e l i m i n a t e d  from f u r t h e r  s tudy .  

The f l e e t  o p e r a t o r s  a r e  a l s o  e l i m i n a t e d .  While t h e y  g e n e r a l l y  

perform t h e  f u l l  range  of mechanic t a s k s ,  t h e y  employ a  r e l a t i v e l y  

s m a l l  p ropor t ion  of t h e  t o t a l  automotive mechanic p o p u l a t i o n .  I n  

a d d i t i o n ,  where t r u c k s  and buses  a r e  invo lved ,  t h e  t a s k s  r e q u i r e  

a  d i f f e r e n t  body of knowledge, a d i f f e r e n t  a r r a y  o f  s k i l l s ,  and 

they  a r e  embedded i n  a  d i f f e r e n t  p h y s i c a l  environment .  

Having e l i m i n a t e d  t h e  s p e c i a l i t y  s h o p s ,  r e b u i l d e r s ,  d i a g n o s t i c  

c e n t e r s ,  h igh  volume shops ,  TBA shops ,  t h e  self-employed and t h e  

f l e e t  o p e r a t o r s ,  t h r e e  major groups of g e n e r a l  s e r v i c e  and r e p a i r  

e s t a b l i s h m e n t s  remain. They a r e  t h e  d e a l e r s h i p  g a r a g e s ,  t h e  

independent  r e p a i r  shops and t h e  g a s o l i n e  s e r v i c e  s t a t i o n s .  They 

a r e  t h e  three major employers of  automotive mechanics,  as shown 

i n  Table 23. 

Table 11 i n d i c a t e s  t h a t  t h e s e  t h r e e  groups a r e  e v e n l y  matched 

i n  t h e  scope of work performed,  a l though  t h e r e  a r e  d i f f e r e n c e s  

i n  t h e  e x t e n t  t o  which t a s k s  a r e  pursued.  The g a s o l i n e  s e r v i c e  

s t a t i o n s ,  a s  might be e x p e c t e d ,  predominate i n  a r e a s  such  a s  l u b r i -  

c a t i o n  and minor maintenance,  w h i l e  t h e  independent  shops  do t h e  

l a r g e s t  s h a r e  of in-house major overhau l  work such a s  e n g i n e  re- 
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b u i l d i n g ,  c y l i n d e r  b o r i n g ,  and va lve  overhaul .  The d e a l e r s h i p  

garages  a p p a r e n t l y  exceed t h e  o t h e r s  on ly  i n  t h e  h i g h l y  product -  

o r i e n t e d  t a s k s  such a s  au tomat ic  t r a n s m i s s i o n  overhau l .  

These t h r e e  groups a r e  evenly  matched i n  terms of s e r v i c e ,  

maintenance and r e p a i r  equipment on hand. Table  12 a l s o  i n d i c a t e s  

t h a t  t h e s e  t h r e e  k inds  of  e s t a b l i s h m e n t s  perform about  t h e  same 

range  of t a s k s ,  a l though t h e r e  i s  somewhat g r e a t e r  emphasis on 

s e r v i c i n g  equipment,  such a s  a i r  compressors ,  h o i s t s ,  b a t t e r y  

c h a r g e r s ,  e t c . ,  i n  t h e  s e r v i c e  s t a t i o n s .  

Although t h e  d e a l e r s h i p s ,  independents ,  and g a s o l i n e  s e r v i c e  

s t a t i o n s  p a r t i c i p a t e  more o r  less e q u a l l y ,  i n  terms of t h e  scope 

of t h e  t a s k s  performed, each had a r e l a t i v e l y  e x c l u s i v e  c l i e n t e l e  

u n t i l  very r e c e n t l y .  New c a r  work, r e g a r d l e s s  of  c a u s e ,  was 

a l l o t e d  t o  t h e  d e a l e r s h i p  ga rage ,  under t h e  t r a d i t i o n a l  p a t t e r n  

of  d i s t r i b u t i o n .  Cars more t h a n  two o r  t h r e e  y e a r s  o l d ,  and t h e  

preponderance of major overhau l  work, w e n t t o  t h e  independents .  

The g a s o l i n e  s e r v i c e  s t a t i o n s  performed most of t h e  s e r v i c e  work, 

p a r t i c u l a r l y  on t h e  o l d e r  c a r s ,  and took up t h e  s l a c k  i n  t h e  main- 

tenance  and r e p a i r  work, p a r t i c u l a r l y  t h e  minor maintenance.  

This  p a t t e r n  h a s  changed, however, under t h e  p r e s s u r e  of an 

expanding v e h i c l e  popu la t ion .  Warranty work, once t h e  e x c l u s i v e  

domain of t h e  d e a l e r s h i p ,  i s  b e i n g  fo rced  i n t o  t h e  independent  

r e p a i r  shops and t h e  g a s o l i n e  s e r v i c e  s t a t i o n s  because of t h e  

extended coverage and t h e  i n c r e a s e d  volume of  c a r s .  Genera l  

d i s s a t i s f a c t i o n  wi th  t h e  customary channels  of s e r v i c e  and r e p a i r  

haveinduced t h e  motoring p u b l i c  t o  s e e k  r e l i e f  e l sewhere .  The 

r e s u l t  i s  a more even d i s t r i b u t i o n  of t h e  work a s  w e l l  a s  a  more 

even d i s t r i b u t i o n  of t h e  t a s k s .  

The r e s u l t  of t h e s e  changes i s  a l s o  r e f l e c t e d  i n  t h e  c h a r a c t e r -  

i s t ics  of t h e  pe r sonne l  employed by t h e s e  e s t a b l i s h m e n t s .  While 

d i f f e r e n c e s  i n  t o t a l  pe r sonne l  requi rement  have n o t  changed,  t h e  

d i s t r i b u t i o n  of mechanics i s  t i e d  t o  t h e  d i s t r i b u t i o n  of t h e  work, 



and,  consequent ly ,  t h e r e  i s  an i n c r e a s e d  demand and g r e a t e r  

compet i t ion  f o r  s k i l l e d  mechanics. 

The average hour ly  wage of t h e  automotive mechanic remains 

low, however, i n  comparison t o  o t h e r  s k i l l e d  t r a d e s  (see Table  1 6 ) .  

Among a l l  of t h e  b u s i n e s s e s  t h a t  employ automotive mechanics,  t h o s e  

i n  t h e  r e t a i l  t r a d e  pay t h e  lowes t .  The average hour ly  r a t e  f o r  

a u t o  mechanics engaged i n  t h e  r e t a i l  t r a d e  was $3 .21 i n  t h e  metro- 

p o l i t a n  a r e a s  i n  1968, and it v a r i e d  from $2.86 i n  t h e  s o u t h  t o  

$ 3 . 6 7  i n  t h e  west ( s e e  Table 1 7 )  . Wages a l s o  vary g r e a t l y  accord-  

i n g  t o  t h e  s i z e  of t h e  e s t a b l i s h m e n t  and t h e  l e g a l  form of i t s  

o r g a n i z a t i o n .  Tables :& and 1 9  i l l u s t r a t e  t h a t  t h e  l a r g e r  shops 

and t h e  c o r p o r a t i o n s  pay b e t t e r  wages, i n  g e n e r a l ,  t h a n  do t h e  smal l  

p l a c e s  and i n d i v i d u a l  p r o p r i e t o r s h i p s ;  t h e  d e a l e r s h i p s ,  i n  g e n e r a l ,  

pay b e t t e r  than  t h e  irldependent r e p a i r  shops. 

Working c o n d i t i o n s ,  a l s o  depend somewhat upon t h e  s i z e  and 

o r g a n i z a t i o n a l  form of t h e  e s t a b l i s h m e n t .  The d i s t r i b u t i o n  of 

e s t a b l i s h m e n t s ,  according t o  s a l e s  s i z e  and form of ownership ,  i n -  

d i c a t e s  t h a t  most shops a r e  s m a l l  ones ( s e e  Table 1 3 ) .  This  s tudy  

assumes t h a t  smal l  shops t end  t o  be l e s s  d e s i r a b l e  p l a c e s  i n  which 

t o  work because of t h e  economic i n a b i l i t y  of t h e  management to 

provide  a  d e s i r a b l e  working environment.  

Xhi le  t h e  c r i t e r i a  f o r  e n t r y - l e v e l  employment a s  an automotive 

mechanic probably a l s o  vary between t h e  d e a l e r s h i p ,  t h e  indepen- 

den t  r e p a i r  shop and t h e  g a s o l i n e  s e r v i c e  s t a t i o n ,  t h e  e x i s t i n g  

d a t a  do n o t  r e l a t e  t o  t h i s  p o i n t .  Thus assumptions concerning 

t h e  r e l a t i o n s h i p s  between e n t r y  l e v e l  employment and t y p e  of e s t a b -  

l i shment  must be  t e n t s t i v e  . 
The review of t h e  l i t e r a t u r e  i n d i c a t e s  t h a t  t h e  pr imary  

c r i t e r i o n  f o r  e n t r y  j n t o  t h e  a u t o  mechanic ' s  occupa t ion  i s  p rev ious  

work exper ience .  Yet it i s  noted t h a t  t h e  automotive mechanic 

popu la t ion  i s  s i g n i f i c a n t l y  younger than  o t h e r  s i m i l a r l y  s k i l l e d  

popu la t ions  and, f o r  t h a t  m a t t e r ,  t h e  t o t a l  employed male l a b o r  

f o r c e  (see Table 30 and F i g u r e  2 ) .  While t h i s  seems t o  imply a  



c o n f l i c t  of f a c t s ,  an e x p l a n a t i o n  may be  found i n  some of  t h e  o t h e r  

c h a r a c t e r i s t i c s  of t h e  p o p u l a t i o n .  

According t o  Tab le  3 2 ,  o v e r  70 p e r c e n t  of t h e  a u t o  mechanics 

f a i l e d  t o  complete  h i g h  s c h o o l .  Thus it i s  reasoned  t h a t  many 

young men g a i n  e n t r y  i n t o  t h e  t r a d e  th rough  work e x p e r i e n c e  i n  a  

r e l a t e d  occupa t ion  i n  which n e i t h e r  youth  no r  l a c k  of  e x p e r i e n c e  

a r e  a  d e t e r r e n t  t o  employment. Occupat ions  such  a s  g a s o l i n e  s t a t i o n  

a t t e n d a n t  o r  c a s u a l  l a b o r e r  i n  an au tomot ive  r e p a i r  shop  o r  g a r a g e  

a r e  examples of  such jobs  t h a t  a r e  r e a d i l y  a v a i l a b l e  t o  t h e  h i g h  

s c h o o l  d rop -ou t .  

S i n c e  i t  i s  p o s s i b l e ,  even w i t h o u t  fo rma l  t r a i n i n g ,  t o  m a s t e r  

t h e  a u t o  mechan ic ' s  t r a d e  w i t h i n  two o r  t h r e e  y e a r s ,  it i s  p o s s i b l e ,  

p a r t i c u l a r l y  where t h e r e  i s  c l o s e  o c c u p a t i o n a l  a s s o c i a t i o n ,  t o  

q u a l i f y  f o r  an e n t r y - l e v e l  mechan ic ' s  job i n  a  r e l a t i v e l y  s h o r t  

t ime .  Thus it i s  n o t  s u r p r i s i n g  t o  f i n d  a  h i g h  p e r c e n t a g e  of  

young men i n  t h e  t r a d e .  Th i s  assumpt ion  i s  s u p p o r t e d  by T a b l e  35 ,  

which shows t h a t  61.9 p e r c e n t  o f  a l l  au tomot ive  mechanics l e a r n e d  

t h e i r  t r a d e  th rough  c a s u a l  methods,  i . e . ,  w i t h o u t  b e n e f i t  o f  

fo rma l  t r a i n i n g .  

The f o r e g o i n g  s u g g e s t s  t h a t ,  i n  t h e  c a s e  of  t h e  au tomot ive  

mechanic ,  t h e r e  i s  a  d i f f e r e n c e  between "market  demand" and " f e l t  

need" .  There  i s  a  v e r y  l a r g e  marke t  f o r  au tomot ive  mechanics  a n d ,  

s i n c e  t h e  demand c o n t i n u o u s l y  exceeds  t h e  s u p p l y ,  a  r e a l  s h o r t a g e  ,* 

e x i s t s .  The rev iew of  t h e  l i t e r a t u r e  r e v e a l s ,  however,  t h a t  t h e  

need i s  a c t u a l l y  f o r  h i g h l y  s k i l l e d  mechanics .  Consequen t ly ,  w h i l e  

t h e  demand i s  g r e a t ,  it i s  a  s p e c i f i c  o n e ,  and t h e r e  i s  a l m o s t  no 

demand a t  a l l  f o r  t h e  i n e x p e r i e n c e d  g r a d u a t e s  of  t h e  h i g h  s c h o o l  

a u t o  mechanic v o c a t i o n a l  t r a i n i n g  programs.  

The f i n d i n g s  i n d i c a t e  t h a t  abou t  41,000 men a r e  needed annual11 

t o  o f f s e t  normal  a t t r i t i o n  a n d  t o  expand t h e  a u t o  mechanic popu- 

l a t i o n  t o  t h e  p r o j e c t e d  1975 f i g u r e .  The f i n d i n g s  a l s o  s u g g e s t  

t h a t  e x i s t i n g  a u t o  mechanic t r a i n i n g  programs shou ld  b e  a b l e  t o  

s a t i s f y  t h i s  need .  The e s t i m a t e d  a n n u a l  e n r o l l m e n t s  of a l l  a u t o  
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mechanic  t r a i n i n g  programs combined i s  a b o u t  136,600 ( e x c l u d i n g  

m i l i t a r y ,  m a n u f a c t u r e r s ,  and commercial  t r a d e  s c h o o l s ) ,  which 

s h o u l d  produce  an a n n u a l  o u t p u t  of a b o u t  98,000 t r a i n e e s  when 

a p p r o p r i a t e  a l l o w a n c e s  a r e  made f o r  programs r e q u i r i n g  more t h a n  

one y e a r  t o  comple t e .  On t h i s  b a s i s ,  more men r e c e i v e  t r a i n i n g  

t h a n  a r e  needed  by t h e  i n d u s t r y .  

Table  4 1  shows t h a t  a b o u t  72 p e r c e n t  of  t h e  h i g h  s c h o o l  a u t o  

- mechanic  c o u r s e  c o m p l e t e r s  a r e  a v a i l a b l e  f o r  employment and t h a t  

a b o u t  68 p e r c e n t  o f  t h a t  number a r e  employed i n  t h e  t r a d e  o r  i n  

r e l a t e d  o c c u p a t i o n s .  I f  t h e s e  p e r c e n t a g e s  a r e  a p p l i e d  t o  t h e  t o t a l  

number o f  c o m p l e t e r s  r e p o r t e d  i n  t h e  f i n d i n g s  ( 2 7 , 2 7 8 ) ,  i t  i s  

found t h a t  19 ,640  a r e  a v a i l a b l e  f o r  employment, and 13 ,355  a r e  

employed i n  t h e  t r a d e  o r  a  r e l a t e d  o c c u p a t i o n .  Duis  shows [71] 

t h a t  t o t a l  c o m p l e t i o n s  f o r  s econda ry  and pos t - seconda ry  a t u o  mech- 

a n i c s  (Code 17.0302)  a r e  26,570,  of  which 19 ,688  ( 7 4 . 0 % )  are 

e s t i m a t e d  t o  be  p l a c e d  i n  t h e  t r a d e  o r  a  r e l a t e d  f i e l d .  

The comple t ion  and p lacement  s t a t i s t i c s  s u g g e s t  t h a t  a b o u t  60 

o u t  of  100 c o m p l e t e r s  a r e  a v a i l a b l e  f o r  employment, and t h a t  a b o u t  

45 of  t h o s e  ( 7 5 % )  f i n d  employment i n  t h e  f i e l d  f o r  which t h e y  were 

t r a i n e d .  I t  i s  n o t e d  t h a t  it i s  t h e r e f o r e  n e c e s s a r y  t o  t r a i n  

100,000 mechanics  a n n u a l l y  i n  o r d e r  t o  add  45,000 t r a i n e d  mech- 

a n i c s  t o  t h e  l a b o r  f o r c e  e a c h  y e a r ,  which i s  b a r e l y  enough t o  meet 

t h e  c u r r e n t  needs  o f  t h e  a u t o m o t i v e  s e r v i c e  and r e p a i r  i n d u s t r y .  

Thus it a p p e a r s  t h a t  e i t h e r  t h e  sys t em o f  s e l e c t i o n  f o r  v o c a t i o n a l  

t r a i n i n g  i s  n o t  p r o p e r l y  g e a r e d  t o  t h e  r e a l  wor ld  needs  o f  t h e  

s t u d e n t  and t h e  employer ,  o r  t h e  s t u d e n t  i s  i n a d e q u a t e l y  p r e p a r e d  

t o  d e c i d e  upon a  c a r e e r  when t h e  v o c a t i o n a l  t r a i n i n g  c h o i c e  i s  made. 

I n  e i t h e r  c a s e ,  t h e  r e s u l t  i s  an  i n e f f i c i e n t  way o f  p r o d u c i n g  

t r a i n e d  p e r s o n n e l  f o r  t h e  i n d u s t r y .  

The meaning of t h e  terms " i n  t h e  t r a d e "  and " r e l a t e d  occupa-  

t i o n s f l a r e  vague a t  b e s t  and s h o u l d  n o t  b e  i n t e r p r e t e d  t o  mean t h a t  

t h e  g r a d u a t e  i s  h i r e d  a s  a  mechanic .  The m a j o r i t y  of  g a r a g e  men 

w i t h  whom t h i s  problem was d i s c u s s e d  i n d i c a t e d  t h a t  y o u t h s  who a r e  



newly g radua ted  from h i g h  s c h o o l  a u t o  mechanic v o c a t i o n a l  t r a i n -  

i n g  courses  a r e  t o o  immature and t o o  inexper i enced  t o  be  h i r e d  

a s  a u t o  mechanics.  They a r e ,  i n  g e n e r a l ,  used i n  t h e  same k i n d s  

of p o s i t i o n s  o f f e r e d  t o  t h e  u n t r a i n e d  h igh  schoo l  d ropou t ,  i . e . ,  

g r e a s e r s ,  h e l p e r s ,  handymen, e t c .  This  may e x p l a i n  why s o  many 

of t h o s e  who t a k e  t h e  t r a i n i n g  f a i l  t o  pursue  t h e  t r a d e .  

6 . 3  LABOR FORCE I N  RELATION TO TASKS AND ESTABLISHMENTS 

I t  i s  found t h a t  t h e r e  a r e  a  number of  c a t e g o r i e s  of workers  

w i t h i n  t h e  i n d u s t r y  who do n o t  u s e ,  and do n o t  need ,  t h e  f u l l  

range of knowledge and s k i l l s  r e q u i r e d  of t h e  mechanic. Body 

repa i rmen,  f o r  example, must a c q u i r e  a  h i g h l y  r e f i n e d  s k i l l  i n  

their l i n e  of work, b u t  they  a r e ,  c a t e g o r i c a l l y ,  neve r  invo lved  

i n  t h e  o t h e r  a s p e c t s  of automotive s e r v i c e  and r e p a i r .  Conse- 

q u e n t l y ,  t hey  can be  e l i m i n a t e d  from f u r t h e r  c o n s i d e r a t i o n  f o r  t h e  

purpose of t h i s  s tudy .  Engine r e b u i l d e r s ,  u p h o l s t e r e r s ,  p a i n t e r s ,  

g l a z e r s ,  d i a g n o s t i c i a n s ,  f ron t -end  men, b r a k e  bonder s ,  and many 

o t h e r s  who perform a  l i m i t e d  range  of t a s k s  a r e  l i k e w i s e  e l i m i n a t e d .  

I n  o t h e r  words,  t h i s  s t u d y  i s  concerned w i t h  t h e  a l l - a r o u n d  

mechanics,  t h e  men who a r e  a b l e  t o  perform more o r  l e s s  t h e  complete  

range of t a s k s  invo lved  i n  t h e  s e r v i c e ,  maintenance and r e p a i r  

of motor v e h i c l e s ,  and who s t a f f  t h e  e s t a b l i s h m e n t s  t h a t  o f f e r  

more o r  l e s s  t h e  complete  range  of s e r v i c e s .  Th i s  r e l a t i o n s h i p  

of men t o  e s t a b l i s h m e n t s  i s  shown i n  Table  5 7 ,  i n  which t h e  c a p a b i l -  

i t y  l e v e l  of t h e  mechanic i s  r e l a t e d  t o  t h e  scope  of  s e r v i c e  i n  

terms of e s t a b l i s h m e n t  t y p e .  

The Dic t iona ry  of Occupat ional  T i t l e s  [ 8 ]  d e s c r i b e s  t h e  

mechanic bo th  a s  automobile  mechanic and a s  au tomobi le  s e r v i c e  

mechanic. These d e s c r i p t i o n s  a r e  ve ry  n e a r l y  t h e  same; somewhat more 

weight  i s  g iven  t o  m a c h i n i s t  s k i l l s  i n  t h e  f i r s t ,  and t o  au tomobi le  

s e r v i c i n g  s k i l l s  i n  t h e  second.  

An automotive mechanic i s  i d e n t i f i e d  i n  t h i s  s t u d y  a s  an 

i n d i v i d u a l  who i s  a b l e  t o  s a t i s f a c t o r i l y  per form t h e  m a j o r i t y  





of t h e  s e r v i c e ,  maintenance and r e p a i r  t a s k s  r e q u i r e d  f o r  t h e  

c o n t i n u i n g  o p e r a t i o n  of a  motor v e h i c l e .  The automot ive  mechanic 

i s  n o t  on ly  p r o f i c i e n t  a t  removing and r e p l a c i n g  p a r t s ,  which 

c o n s t i t u t e s  t h e  bulk  of h i s  work, b u t  he  i s  a b l e  t o  i d e n t i f y  f a u l t s  

and ma l func t ions ,  i n t e r p r e t  symptoms, de termine  t h e  a p p r o p r i a t e  

c o r r e c t i v e  a c t i o n  and perform t h e  necessa ry  work i n  such  a  manner 

t h a t  i t  i s  t e c h n i c a l l y  and economical ly a c c e p t a b l e  t o  t h e  customer 

and f i n a n c i a l l y  p r o f i t a b l e  t o  h i m s e l f .  While t h e  mechanic i s  n o t  

expec ted  t o  be  p r o f i c i e n t  i n  t h e  execu t ion  of eve ry  t a s k  t h a t  a r i s e s  

i n  t h e  cour se  of automotive s e r v i c e ,  maintenance and r e p a i r ,  

it i s  assumed t h a t  he  i s  knowledgeable enough t o  r e c o g n i z e  h i s  

p e r s o n a l  l i m i t a t i o n s  and t o  seek  a s s i s t a n c e  when n e c e s s a r y .  

This  i n d i v i d u a l  i s  a b l e  t o  perform a  wide range  of t a s k s  w i t h  

competence and consequen t ly ,  i s  most f r e q u e n t l y  employed by t h o s e  

e s t a b l i s h m e n t s  t h a t  o f f e r  a  wide range  of s e r v i c e ,  i . e . ,  t h e  

d e a l e r s h i p  ga rages ,  t h e  independent  r e p a i r  shops ,  and t h e  g a s o l i n e  

s e r v i c e  s t a t i o n s  i n  which more t h a n  s p e c i a l i z e d  o r  s imple  automotive 

s e r v i c i n g  i s  o f f e r e d .  

The f i n d i n g s  i n d i c a t e  t h a t  about  1 . 5  m i l l i o n  men a r e  engaged 

i n  t h e  s e r v i c e  and r e p a i r  of motor v e h i c l e s .  About one h a l f  of 

t h i s  number (770,000)  a r e  c l a s s i f i e d  a s  mechanics,  accord ing  t o  t h e  

Bureau of Labor S t a t i s t i c s ,  and t h e  remainder  a r e  s e r v i c e  s t a t i o n  

a t t e n d a n t s ,  l ube  men, c a r  washers ,  e t c .  About two t h i r d s  of t h e  

mechanics a r e  employed by t h e  d e a l e r s h i p  g a r a g e s ,  t h e  independent  

r e p a i r  shops ,  and t h e  s e r v i c e  s t a t i o n s .  

P r e s e n t  i n d i c a t i o n s  a r e  t h a t  t h e  maintenance technology o f  

t h e  automobile  w i l l  change and t h e  s k i l l s  needed t o  compete suc-  

c e s s f u l l y  i n  theQau tomot ive  s e r v i c e  and r e p a i r  i n d u s t r y  w i l l  

a l s o  change. The n a t u r e  of t h e  t r a i n i n g  w i l l  g r a d u a l l y  accomodate 

t h e  new product  and new t r a d e  c h a r a c t e r i s t i c s .  The CAMPS f o r e c a s t  

i n d i c a t e s  t h a t  t h e  s h o r t a g e  of a u t o  mechanics w i l l  c o n t i n u e  i n t o  

t h e  f o r e s e e a b l e  f u t u r e ,  and t h a t  o t h e r  o c c u p a t i o n s  a r e  l i k e l y  

t o  c r e a t e  an i n c r e a s i n g  d r a i n  on t h e  p o p u l a t i o n  t h a t  h a s  h i s t o r -  



i c a l l y  been t h e  s o u r c e  of t h e  rank and f i l e  a u t o  mechanic. Ample 

manpower w i l l  b e  a v a i l a b l e  i n  s p i t e  of  t h e  i n c r e a s i n g  demand, 

however, b u t  t h e  new mechanics may come from a  d i f f e r e n t  segment 

of t h e  p o p u l a t i o n .  

The p r e s e n t  p r a c t i c e  of  depending upon p rev ious  work exper-  

i e n c e  a s  t h e  pr imary  c r i t e r i o n  f o r  employment, even f o r  t h e  e n t r y -  

l e v e l  mechanic, may a l s o  change. Note t h a t  t h e  low average  number 

of  y e a r s  of s c h o o l  completed and t h e  h igh  pe rcen tage  o f  a u t o  

mechanics w i t h  no formal  mechanic t r a i n i n g  seem t o  i n d i c a t e  a  

h igh  i n c i d e n c e  of schoo l  drop-outs  i n  t h e  t r a d e .  Th i s  be ing  t h e  

c a s e  , some q u e s t i o n  i s  r a i s e d  concerning t h e  p r a c t i c a l i t y  of  con- 

c e n t r a t i n g  t h e  v o c a t i o n a l  t r a i n i n g  i n  t h e  l a s t  two y e a r s  (11th  

and 1 2 t h  g r a d e s )  of  h igh  s c h o o l ,  s i n c e  many of  t h o s e  who become 

a u t o  mechanics have a l r e a d y  dropped o u t .  Consequent ly ,  t h e r e  

i s  reason  t o  b e l i e v e  t h a t  t h e  u t i l i z a t i o n  of  a  s o c i o ~ o g i c a l l y  

and e d u c a t i o n a l l y  depressed  sub-popula t ion  could  become a  d e c i s i v e  

f a c t o r  i n  meeting t h e  s k i l l  s h o r t a g e  o f  t h e  a u t o  r e p a i r  i n d u s t r y  

i n  t h e  f u t u r e ,  g iven a p p r o p r i a t e  changes i n  t h e  p r e s e n t  t r a i n i n g  

and employment phi losophy.  

6 . 4  TRAINING SYSTEMS VERSUS TASKS, ESTABLISHMENTS, AND LABOR FORCE 

The purpose of  t h i s  s t u d y ,  a s  p r e v i o u s l y  s t a t e d ,  i s  t o  d i s -  

cover  whether c u r r e n t  t r a i n i n g  programs adequa te ly  p r e p a r e  t h e  

automotive mechanic t o  p r o p e r l y  s e r v i c e ,  ma in ta in  and r e p a i r  t h e  

motor v e h i c l e .  S ince  t h e  emphasis i s  on p r e p a r a t i o n ,  t h e  s t u d y  i s  

n e c e s s a r i l y  focused on pre-employment t r a i n i n g ,  even though a l l  

a s p e c t s  of  t h e  t r a i n i n g  systems a r e  i n c l u d e d .  The s t u d y  i s  based 

on an i n i t i a l  assumption t h a t  a l l  t r a i n i n g  sys tems do n o t  produce 

e q u a l l y  competent mechanics who a r e  p repared  t o  p a r t i c i p a t e  i n  

a l l  phases of t h e  automotive s e r v i c e  and r e p a i r  a c t i v i t y .  

The assumption is  a l s o  made t h a t  some t r a i n i n g  programs more 

adequa te ly  s e r v e  t h e  i n d u s t r y ,  i n  terms of pre-employment t r a i n -  

i n g ,  than  do o t h e r s .  Consequently,  on ly  t h o s e  t h a t  produce grad-  



u a t e s  w i t h  maximum u t i l i t y  t o  t h e  i n d u s t r y  w i l l  be  s e l e c t e d  f o r  

f u r t h e r  c o n s i d e r a t i o n .  Table 58 shows t h e  scope of t h e  e n t r y -  

l e v e l  s k i l l s  and t h e  t r a i n i n g  systems t h a t  produce t h e  g r e a t e s t  

range  of  e n t r y - l e v e l  people .  

The non-system, a l though  it produces t h e  g r e a t e s t  number of 

mechanics,  can only  produce t h e  minimum amount of a l l -purpose  

s k i l l  o r  s p e c i a l  purpose s k i l l  a t  t h e  e n t r y  l e v e l .  S ince  t h e  non- 

sys tem always r e l a t e s  t o  t h e  p r e v i o u s l y  u n t r a i n e d ,  i t  must a l -  

ways s t a r t  w i t h  those  who have a  minumum of a l l -purpose  c a p a b i l -  

i t y .  Thus, t h e  non-system i s  e l i m i n a t e d  from f u r t h e r  cons ide r -  

a t i o n .  

The secondary schoo l  v o c a t i o n a l  programs produce a  very  wide 

range of bo th  a l l -purpose  and s p e c i a l  purpose c a p a b i l i t y .  Some 

s t u d e n t s  a r e  h i g h l y  t r a i n e d ,  h i g h l y  competent mechanics upon grad- 

u a t i o n ,  and many of t h e  more s k i l l f u l  have acqu i red  a  g r e a t  d e a l  

of s p e c i a l i z e d  c a p a b i l i t y  i n  t h e  p r o c e s s .  Consequently,  t h e  

h i g h  school  v o c a t i o n a l  programs produce a  r e l a t i v e l y  complete 

range  of c a p a b i l i t y ,  from t h o s e  who a r e  e n t i r e l y  unable  t o  q u a l i f y  

f o r  employment t o  t h o s e  who a r e  sought  a f t e r  by t h e  l o c a l  e s t a b l i s h -  

ments. There fo re ,  t h i s  t r a i n i n g  system w i l l  be  r e t a i n e d  f o r  f u r t h e r  

c o n s i d e r a t i o n .  

Post-secondary s c h o o l s ,  i n  g e n e r a l ,  produce a  r e l a t i v e l y  h i g h l y  

s k i l l e d  group who a r e  n o t  o r d i n a r i l y  r e q u i r e d  t o  compete f o r  j o b s ;  

t h o s e  who s u c c e s s f u l l y  complete t h e  course  a r e  q u i c k l y  absorbed 

i n t o  t h e  i n d u s t r y ,  f r e q u e n t l y  i n  b e t t e r  than  e n t r y - l e v e l  jobs .  

S ince  r e l a t i v e l y  few a r e  t r a i n e d  t h i s  way, t h e s e  t r a i n i n g  programs 

a r e  n o t  cons idered  a  m a j o r  s o u r c e  of e n t r y - l e v e l  p e r s o n n e l .  

The a d u l t  e d u c a t i o n  programs a r e  predominantly up-grading 

o p e r a t i o n s ,  and, a s  s u c h ,  t h e y  do n o t  c o n s t i t u t e  an impor tan t  

source  of e n t r y - l e v e l  peop le .  While many of t h e  a d u l t  e d u c a t i o n  

programs a r e  of t h e  pre-emplayment k i n d ,  t h e s e  peop le  t e n d  t o  have 

had previous  work e x p e r i e n c e ;  hence even where t h e y  a r e  b reak ing  

i n t o  t h e  a u t o  mechanic t r a d e ,  t h e y  do n o t  compete f o r  t h e s e  p o s i t i o n s  
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TABLE 58 .  THE RANGE OF ENTRY-LEVEL SKILLS PRODUCED 
BY Tm VARIOUS TRAINING SYSTEMS 

Type of  
T r a i n i n g  
Svstem 

Kinds of En t ry  Level S k i l l s  Produced 

ALL-PURPOSE SKILL SPECIAL PURPOSE SKILL 
~ - 

Maximum Nominal Minimum Maximum Nominal Minimum 

Non-System X X 

Secondary X 
Voca t iona l  

Pos t -  
secondary  

-- 
Adul t  X X X 
Educa t ion  

MDTA X 
I n s t i t u t i o n a l  

Commercial X 
Trade School  

MDTA 
O J T  

Manufac turers  X X 

Armed Forces  X X 
---.- 



on t h e  same l e v e l  w i t h  t h e  newly t r a i n e d ,  inexper ienced worker.  

T h e r e f o r e ,  t h e s e  programs a r e  a l s o  e l i m i n a t e d  from f u r t h e r  cons id -  

e r a t i o n .  

While t h e  MDTA i n s t i t u t i o n a l  programs a r e  b a s i c a l l y  i n t e n d e d  a s  

e n t r y - l e v e l  t r a i n i n g ,  t h e  course  o u t l i n e s  f r e q u e n t l y  i n c l u d e  r e -  

l a t e d  m a t e r i a l s  t h a t  a r e  added s p e c i f i c a l l y  f o r  t h e  purpose o f  a s s i s t -  
/ 

i n g  t h e  t r a i n e e  t o  p r o g r e s s  beyond t h e  e n t r y - l e v e l  c l a s s i f i c a t i o n .  

I n  p r a c t i c e ,  however, many of t h e  comple ters  a r e  a b l e  t o  ach ieve  

on ly  minimum q u a l i f i c a t i o n  f o r  e n t r y - l e v e l  employment, a l though  

o t h e r s  move r e a d i l y  i n t o  a  mechanic ' s  job. Although t h i s  t r a i n -  

i n g  sys tem i s  an impor tan t  source  of  e n t r y - l e v e l  peop le ,  it pro-  

duces a  r e l a t i v e l y  smal l  number of comple ters  compared t o  t h e  

p u b l i c  h i g h  school  v o c a t i o n a l  programs. For t h i s  r eason ,  t h e  

program i s  n o t  r e t a i n e d  f o r  f u r t h e r  c o n s i d e r a t i o n  even though i t  

produces t h e  complete range of a l l - p u r p o s e  and s p e c i a l  purpose 

c a p a b i l i t y .  

The commercial t r a d e  s c h o o l s  and t h e  a p p r e n t i c e s h i p  programs 

do n o t ,  i n  g e n e r a l ,  produce e n t r y - l e v e l  people .  The t r a d e  s c h o o l  

comple ter  i s  a  r e l a t i v e l y  competent o p e r a t o r  by t h e  t i m e  t h e  

t r a i n i n g  i s  completed. This  i s  due p a r t l y  t o  t h e  s e l e c t i o n  pro-  

c e s s  t h a t  b r i n g s  h i g h l y  mot iva ted  s t u d e n t s  t o  t h e  schoo l  o r  t h e  

program and p a r t l y  t o  t h e  i n t e n s i t y  of t h e  t r a i n i n g  r e c e i v e d .  

I n  e i t h e r  c a s e ,  t r a d e  schoo l  comple ters  and a p p r e n t i c e s  a r e  n o t  

t y p i c a l l y  e n t r y - l e v e l  workers .  T h e r e f o r e ,  t h e s e  t r a i n i n g  systems 

w i l l  n o t  be  inc luded  f o r  f u r t h e r  c o n s i d e r a t i o n .  

The MDTA on-the-job programs a r e  work o r i e n t e d ,  a s  t h e  name 

i m p l i e s ,  and,  i n  g e n e r a l ,  t h e y  d e a l  w i t h  e n t r y - l e v e l  mechanic s k i l l s .  

They do n o t  o r d i n a r i l y  p rov ide  f o r  t h e  comprehensive and d e t a i l e d  

s t u d y  of t h e  mechanic t r a d e ,  however,  b u t  t e n d  t o  d e a l  w i t h  impor- 

t a n t  fragments  of t h e  occupa t ion  i t e m  by i t e m .  Thus, w h i l e  they  

s e r v e  a  very  impor tan t  f u n c t i o n  i n  p r o v i d i n g  t h e  i n d i v i d u a l  w i t h  

a s a l a b l e  s k i l l ,  t hey  do n o t  produce a u t o  mechanics,  p e r  s e ,  and 

a r e  t h e r e f o r e  e l i m i n a t e d  from f u r t h e r  c o n s i d e r a t i o n .  
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The manufac tu re r s '  t r a i n i n g  courses  a r e  n o t  i n t e n d e d  a s  em- 

ployment p r e p a r a t i o n  sys tems;  t h e  primary o b j e c t i v e  of t h e s e  

programs i s  f a m i l i a r i z a t i o n  and competency improvement. S i n c e  

they  a r e  n o t  an  impor tan t  s o u r c e  of e n t r y - l e v e l  mechanics,  t h e y  

a r e  n o t  cons ide red  f u r t h e r .  

The Armed Forces t r a i n i n g  i s  h i g h l y  s p e c i a l i z e d  s i n c e  i t s  

purpose  i s  t o  main ta in  a  s p e c i f i e d  complement of workers  who a r e  

competent i n  s p e c i f i c  a r e a s  of  automotive s e r v i c e ,  maintenance 

o r  r e p a i r .  These programs do n o t  t r a i n  e n t r y - l e v e l  peop le  b u t  

r a t h e r  people  who a r e  a b l e  t o  f u n c t i o n  completely i n  t h e i r  a s s i g n e d  

du ty  o r  p a r t i c u l a r  job. Th i s  s o u r c e  i s  a l s o  e l i m i n a t e d  from 

f u r t h e r  c o n s i d e r a t i o n .  

I t  i s  concluded t h a t  two automotive mechanic t r a i n i n g  

systems a r e  a b l e  t o  supply  more o r  less t h e  t o t a l  r ange  of e n t r y -  

l e v e l  a l l -purpose  and s p e c i a l  purpose  pe r sonne l .  These a r e  t h e  

h igh  schoo l  automotive mechanic v o c a t i o n a l  t r a i n i n g  programs and 

t h e  MDTA i n s t i t u t i o n a l  automotive mechanic t r a i n i n g  programs. Both 

of t h e s e  systems come under t h e  a u s p i c e s  of t h e  U.S. Department 

of H e a l t h ,  Educat ion and Welfare ,  and t h e  U.S. O f f i c e  of Educat ion .  

Both a r e  a v a i l a b l e ,  i n  g e n e r a l ,  t o  t h o s e  who wish t o  q u a l i f y  a s  

e n t r y - l e v e l  a u t o  mechanics.  

I t  i s  f u r t h e r  concluded,  however, t h a t  t h e  h igh  s c h o o l  

v o c a t i o n a l  t r a i n i n g  programs a r e  t h e  more i m p o r t a n t ,  s i n c e  t h e  

number of en ro l lmen ts  i n  t h e  h igh  s c h o o l  a u t o  mechanic c o u r s e s  

(61,821) f a r  exceeds t h e  e n r o l l m e n t s  i n  t h e  MDTA i n s t i t u t i o n a l  

courses  ( 9 , 9 4 0 ) .  Consequently,  on ly  t h e  secondary s c h o o l  automot ive  

mechanic v o c a t i o n a l  t r a i n i n g  programs a r e  r e t a i n e d  f o r  f u r t h e r  

c o n s i d e r a t i o n .  

6 .5  THE APPLICABILITY OF THE STANDARD T R A I N I N G  COURSE GUIDES 

The t a s k s  t h a t  c o n s t i t u t e  t h e  work of t h e  automot ive  mechanic 

a r e  i d e n t i f i e d  i n  Table  56.  It i s  found t h a t  t h e  t o t a l  range  o f  



t h e s e  t a s k s  i s  performed i n  t h e  d e a l e r s h i p  g a r a g e s ,  t h e  indepen- 

d e n t  r e p a i r  shops and t h e  g a s o l i n e  s e r v i c e  s t a t i o n s .  I t  i s  a l s o  

found t h a t  t h e  t r a i n e e  popu la t ion  ( l a b o r  f o r c e )  t o  which t h e  bu lk  

of pre-employment a u t o  mechanic t r a i n i n g  i s  d i r e c t e d  c o n s i s t s  of 

t h e  s t u d e n t s  e n r o l l e d  i n  t h e  p u b l i c  h igh  s c h o o l  automotive mech- 

a n i c  v o c a t i o n a l  t r a i n i n g  programs. Consequently,  t h e  e v a l u a t i o n  

of t h e  c u r r e n t  t r a i n i n g  p r a c t i c e s  d e r i v e s  p r i m a r i l y  from t h e  p u b l i c  

h igh  s c h o o l  v o c a t i o n a l  t r a i n i n g  system. 

It  was found t h a t  w h i l e  t h e  c o u r s e  o u t l i n e s  used by t h e  i n -  

d i v i d u a l  schoo l s  vary widely i n  c o n t e n t  and d u r a t i o n ,  t h e  gu ides  

t h a t  were s e l e c t e d  a s  s t a n d a r d s  w i t h  n a t i o n a l  a p p l i c a b i l i t y  ade- 

q u a t e l y  cover  t h e  s k i l l s  needed and a r e  c u r r e n t .  I t  i s  seen  from 

Table 4 4  t h a t  t h e  course  c o n t e n t  o f f e r e d  i n  t h e  t h r e e  c r i t e r i o n  

courses  adequa te ly  encompasses t h e  t a s k s  l i s t e d  i n  t h e  f l a t  r a t e  

manual (Table 1) and t h e  m a n u f a c t u r e r ' s  manual (Talbe 3)  . They 

a r e  a l s o  compatible  w i t h  t h e  range  of r e p a i r  t a s k s  shown i n  Table  

4 and t h e  s a f e t y - r e l a t e d  i tems l i s t e d  i n  Table  7 .  I n  a d d i t i o n ,  

t h e s e  course  guides  i n c l u d e  t h e  r e p a i r ,  maintenance and s e r v i c e  

t a s k  c a t e g o r i e s  l i s t e d  i n  Table 8 .  



CONCLUSIONS 

An e v a l u a t i o n  of  t h e  c u r r e n t  au tomot ive  mechanic t r a i n i n g  

programs was .performed by i d e n t i f y i n g :  (1) t h e  t a s k s  a s s o c i a t e d  

w i t h  t h e  s e r v i c e ,  maintenance and r e p a i r  of  motor v e h i c l e s ;  

( 2 )  t h e  e s t a b l i s h m e n t s  t h a t  compr ise  t h e  job marke t  i n  which t h e  

b u l k  of t h i s  work i s  done;  ( 3 )  t h e  l a b o r  f o r c e  t h a t  s u p p l i e s  t h e  

l a r g e s t  p r o p o r t i o n  of t h e  f o r m a l l y  t r a i n e d  e n t r y - l e v e l  person-  

n e l ;  and ( 4 )  t h e  t r a i n i n g  program most l i k e l y  t o  s a t i s f y  t h e  

o v e r a l l  needs  of t h e  i n d u s t r y  f o r  t r a i n e d  e n t r y - l e v e l  au to -  

mot ive  mechanics .  The e f f i c a c y  of t h e  c u r r e n t  t r a i n i n g  pro-  

grams was de te rmined  by s e l e c t i n g  a s u i t a b l e  c r i t e r i o n  c o u r s e  

g u i d e  and comparing t h e  t a s k s  and s k i l l s  i m p l i c i t  i n  it w i t h  

t h e  t a s k s  and s k i l l s  found i n  t h e  i n d u s t r y .  The f o l l o w i n g  con- 

c l u s i o n s  r e s u l t  from t h i s  a n a l y s i s :  

(1) While au tomot ive  s e r v i c e  and r e p a i r  t a s k s  a r e  per formed 

by a number of k i n d s  of  b u s i n e s s e s ,  it i s  t h e  d e a l e r s h i p  g a r a g e s ,  

t h e  i ndependen t  r e p a i r  shops  and t h e  g a s o l i n e  s e r v i c e  s t a t i o n s  

t h a t  do t h e  bu lk  of  t h i s  work and employ t h e  b u l k  o f  t h e  a u t o -  

mot ive  mechanics .  

( 2 )  Out-of-school  y o u t h s ,  b o t h  g r a d u a t e s  and d r o p - o u t s ,  

c o n s t i t u t e  t h e  p r imary  l a b o r  s u p p l y  o f  e n t r y - l e v e l  au tomot ive  

s e r v i c e  and r e p a i r  p e r s o n n e l .  

( 3 )  Although t h e  m a j o r i t y  o f  employed au tomot ive  mechan- 

i c s  have n o t  e x p e r i e n c e d  pre-employment a u t o  mechanic  t r a i n i n g ,  

t h e  h i g h  s c h o o l  v o c a t i o n a l  t r a i n i n g  programs a r e  t h e  ma jo r  s o u r c e  

of fo rma l  pre-employment t r a i n i n g  f o r  au tomot ive  s e r v i c e  and re- 

p a i r  p e r s o n n e l ,  i n c l u d i n g  mechanics .  

( 4 )  The c o u r s e  g u i d e s  t h a t  were deve loped  by t h e  AMA and 

t h e  U.S.  O f f i c e  of Educa t ion  and were  s e l e c t e d  by t h i s  s t u d y  a s  

c r i t e r i o n  c o u r s e s  f o r  a u t o  mechanic  t r a i n i n g  have  n a t i o n a l  a p p l i c a -  

b i l i t y ,  a r e  c u r r e n t ,  c o m p l e t e ,  and s a t i s f a c t o r y .  

( 5 )  The c r i t e r i o n  c o u r s e  g u i d e s  s h o u l d  b e  rev iewed p e r i o d -  

i c a l l y  and up-dated a s  n e c e s s a r y  t o  accomodate changes  i n  t h e  so -  

c i a l ,  t e c h n i c a l ,  and l e g a l  env i ronmen t .  



(61 A bona f i d e  s h o r t a g e  of automotive mechanics e x i s t s ,  

b u t  it is t h e  h i g h l y  s k i l l e d ,  expe r i enced  mechanics who a r e  i n  

demand; t h e  demand f o r  t h e  i nexpe r i enced  g r a d u a t e s  of t h e  h igh  

s c h o o l  a u t o  mechanic v o c a t i o n a l  t r a i n i n g  programs i s  r e l a t i v e l y  

l i g h t .  

(7 )  The o u t p u t  of t h e  e x i s t i n g  h igh  s c h o o l  a u t o  mechanic 

v o c a t i o n a l  t r a i n i n g  programs exceeds t h e  market  demand f o r  t h e  

g r a d u a t e s  of t h o s e  programs. 

( 8 )  The p r e s e n t  system of s e l e c t i o n  f o r  v o c a t i o n a l  t r a i n i n g  

i n  t h e  h igh  s c h o o l  i s  i n a p p r o p r i a t e  and l e a d s  t o  t h e  i n e f f i c i e n t  

u s e  of  t h e  t r a i n i n g  c a p a b i l i t y  s i n c e  less t h a n  one h a l f  of  t h e  

t r a i n e e s  a r e  employed e i t h e r  i n  t h e  t r a d e  f o r  which t h e y  were 

t r a i n e d  o r  i n  a  r e l a t e d  occupa t ion  upon comple t ion  of t h e  t r a i n -  

i n g .  

8 .  RECOINMENDATIONS FOR FURTHER RESEARCH 

Although t h i s  s t u d y  shows t h a t  t h e  s e l e c t e d  a u t o  mechanic 

t r a i n i n g  c o u r s e  gu ides  a r e  s a t i . s f a c t o r y ,  i t  does n o t  i n d i c a t e  

which i s  t h e  most a p p r o p r i a t e  sys tem f o r  t r a i n i n g  au tomot ive  

mechanics.  S i n c e  t h e  a v a i l a b l e  d a t a  do n o t  p r o v i d e  s u f f i c i e n t  

i n f o r m a t i o n  upon which t o  b a s e  such  an e v a l u a t i o n ,  it i s  recom- 

mended t h a t  a  s t u d y  be made which w i l l  i n c l u d e  t h e  f o l l o w i n g :  

(1) An e x t e n s i v e  su rvey  of t h e  au tomot ive  s e r v i c e ,  mainten- 

ance  and r e p a i r  i n d u s t r y  t h a t  w i l l :  

( a )  Reveal t h e  e d u c a t i o n ,  o c c u p a t i o n a l  t r a i n i n g  and 

p rev ious  work e x p e r i e n c e  o f  t h e  employed e n t r y -  

l e v e l  au tomot ive  mechanics ,  s e r v i c e  p e r s o n n e l ,  

and repa i rmen.  

(b)  I d e n t i f y  t h e  c r i t e r i a  f o r  employment a s  e n t r y -  

l e v e l  au tomot ive  mechanic ,  s e r v i c e  worker and 

repa i rmen.  

( c )  Descr ibe  t h e  r a t i o n a l e  upon which t h e  above c r i -  

t e r i a  a r e  based .  



(2 )  An e x t e n s i v e  survey of t h e  e n t r y - l e v e l  employees 

i n  o t h e r  k inds  of b u s i n e s s e s  t h a t  w i l l :  

( a )  Reveal t h e  e d u c a t i o n ,  o c c u p a t i o n a l  t r a i n i n g  and 

p rev ious  work exper ience  of  t h e  e n t r y - l e v e l  

employee. 

( b )  Show how t h e y  ob ta ined  t h e  p r e s e n t  j o b ,  and why 

they  e l e c t e d  t h a t  p a r t i c u l a r  occupa t ion .  

( c )  I n d i c a t e  whether they  would o r  would n o t  a c c e p t  

employement a s  an automotive mechanic and why. 

(3)  A c o s t / e f f e c t i v e n e s s  e v a l u a t i o n  of  a l l  e x i s t i n g  au to -  

motive mechanic p re -occupa t iona l  t r a i n i n g  systems i n  

o r d e r  t o  de termine:  

( a )  Which system c o n s t i t u t e s  t h e  most e f f i c i e n t  p re -  

employment t r a i n i n g  o f  automotive mechanics.  

(b) Whether an optimum c o s t  p e r  t r a i n e e  can b e  

i d e n t i f i e d  f o r  t h e  pre-employment t r a i n i n g  of 

automotive mechanics.  

Based on t h e  above, it may t h e n  b e  p o s s i b l e  t o  c o n s t r u c t  

a  training-employment system t h a t  w i l l :  (1) prov ide  a  r e a l -  

i s t i c  l e v e l  of a u t o  mechanic pre-employment t r a i n i n g ;  ( 2 )  

produce an adequate  supply  of  t r a i n e d  e n t r y - l e v e l  automo- 

t i v e  s e r v i c e  and r e p a i r  p e r s o n n e l ;  and ( 3 )  g i v e  r e a s o n a b l e  a s -  

surance  t o  t h e  e n r o l l e e  t h a t  a  c o m p e t i t i v e  wage and a  cha l -  

l eng ing  c a r e e r  a r e  a v a i l a b l e  a t  t h e  e n t r y - l e v e l  i n  t h e  auto-  

motive s e r v i c e  and r e p a i r  i n d u s t r y .  

I t  i s  a l s o  recommended t h a t  fol low-up s t u d i e s  b e  broad- 

ened t o  i n c l u d e  t h e  h igh  s c h o o l  drop-out .  I n  view of t h e  

very poor h igh  schoo l  a t t e n d a n c e  r e c o r d  of  t h e  e x i s t i n g  pop- 

u l a t i o n  of a u t o  mechanics,  and t h e  l a r g e  p e r c e n t a g e  of a u t o  

mechanics who d i d  n o t  have formal  pre-employment t r a i n i n g ,  

it i s  perhaps more impor tan t  t o  s t u d y  t h e  drop-out  t h a n  t h e  

g radua te .  I t  i s  a l s o  i m p o r t a n t ,  i n  r e g a r d  t o  fol low-up s t u d i e s  



t o  d e f i n e  t h e  terms " i n  t h e  t r a d e "  and " r e l a t e d  o c c u p a t i o n s " ,  

t o  name t h e  r e l a t e d  o c c u p a t i o n s ,  and t o  show how many of t h e  

fol lowed s t u d e n t s  a r e  employed i n  each.  

I t  i s  a l s o  recommended t h a t  e n r o l l m e n t ,  complet ion and 

placement d a t a  be compiled f o r  t h e  automotive mechanic t r a i n i n g  

programs conducted i n  t h e  post-secondary s c h o o l s ,  t h e  commercial 

t r a d e  schoo l s  and t h e  a d u l t  educa t ion  programs. The c u r r e n t  

l a c k  of in fo rmat ion  about  t h e s e  t r a i n i n g  i n s t i t u t i o n s  makes it 

d i f f i c u l t  t o  p r o p e r l y  e v a l u a t e  t h e  t o t a l  t r a i n i n g  system. 

It i s  a l s o  recommended t h a t  a  s t u d y  be made of t h e  i n f l u e n c e  

of motor v e h i c l e  codes and s a f e t y  r e g u l a t i o n s  on t h e  t r a i n i n g  and 

competency of automotive mechanics.  Along t h e  same l i n e s ,  t h e  

requi rement  of a  PMVI-oriented s e r v i c e  and r e p a i r  i n d u s t r y  

should  be  examined t o  de termine  how w e l l  c u r r e n t  employment and 

t r a i n i n g  p r a c t i c e s  s a t i s f y  t h i s  need. The r a p i d l y  developing 

d i a g n o s t i c  technology and t h e  expanding "remove and r e p l a c e "  

maintenance t echn ique  should  be  inc luded  i n  t h e  i n v e s t i g a t i o n .  

F i n a l l y ,  it i s  recommended t h a t  cont inuous  e v a l u a t i o n  of 

automotive mechanic t r a i n i n g  and employment p r a c t i c e s  be conducted.  

The emerging rea l ignment  of s o c i a l ,  p o l i t i c a l ,  economic and t ech-  

n i c a l  f o r c e s  w i l l  r e s u l t  i n  a  new popu la t ion  of automotive s e r -  

v i c e  and r e p a i r  pe r sonne l  and w i l l  produce a  new environment f n  

which t o  worlr. Thus, i n  o r d e r  t o  avoid  s h o r t a g e s  of adequa te ly  

t r a i n e d  autortotive mechanics,  s i g n i f i c a n t  changes shou ld  be an- 

t i c i p a t e d  s o  t h a t  a p p r o p r i a t e  ad jus tments  t o  t h e  t ra in ing-em- 

ployment system can be i n i t i a t e d  b e f o r e  t h e  need reaches  c r i -  

t i c a l  p r o p o r t i o n s .  I n  view of t h e  p r e c e d i n g ,  t h e  c r i t e r i o n  

course  guides  shou ld  be p e r i o d i c a l l y  reviewed and a d j u s t e d  ac- 

co rd ing ly .  I n  r e g a r d  t o  e x i s t i n g  c o n d i t i o n s ,  it i s  recognized 

t h a t  many of t h e  p r e s e n t  h igh  schoo l  v o c a t i o n a l  t r a i n i n g  programs ' 

should  be improved. It i s  p a r t i c u l a r l y  noted  t h a t  where it i s  

necessa ry  t o  r e s t r i c t  course  l e n g t h  it i s  d e s i r e a b l e  t o  reduck 

p r o p o r t i o n a t e l y  each  u n i t  of t h e  course  r a t h e r  t h a n  t o  e l i m i n a t e  



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 t h e  d a t a  p rov ided  by t h e  Bureau o f  t h e  Census on t h e  

age d i s t r i b u t i o n  of au tomot ive  mechanics  ( s e e  Tab le  3 0 ) ,  it 

was n o t  r e a d i l y  a p p a r e n t  t h a t  t h e  d i f f e r e n c e  i n  t h e  median age  

of  au tomot ive  mechanics  and t h e  median age  o f  t h e  o t h e r  s e l e c -  

t e d  s k i l l e d  t r a d e s  and t h e  t o t a l  male l a b o r  f o r c e  was indeed  

s t a t i s t i c a l l y  s i g n i f i c a n t ,  i . e . ,  n o t  due t o  chance .  I t  was 

d e c i d e d  t o  t e s t  f o r  t h i s  s i g n i f i c a n c e  by a  method d e s c r i b e d  by 

McNemar [ 6  71 . 
The c e n s u s  d a t a  appea red  i n  a  form e s s e n t i a l l y  s i m i l a r  t o  

t h a t  of  T a b l e  30 e x c e p t  t h a t  numbers were g i v e n  i n s t e a d  o f  pe r -  

c e n t a g e s .  The p e r c e n t a g e s  were c a l c u l a t e d  and t h e  m i d p o i n t  o f  

each  age  i n t e r v a l  was de t e rmined  by add ing  t h e  b e g i n n i n g  age  

of  t h e  i n t e r v a l  t o  t h e  t e r m i n a l  age  of  t h e  i n t e r v a l  and d i v i d -  

i n g  by two. Thus t h e  midpo in t  o f  t h e  f i r s t  v e r t i c a l  column of 

Table  3 0 ,  which c o r r e s p o n d s  t o  t h e  age  i n t e r v a l  of  1 4  t o  19 

y e a r s  would b e  

14 .0  t 19.0 

o r  16 .5 .  
2 

An " a r b i t r a r y  o r i g i n " ,  d e f i n e d  a s  t h e  m i d p o i n t  o f  t h e  age  

i n t e r v a l  c o n t a i n i n g  t h e  l a r g e s t  number of  p e o p l e ,  was chosen 

f o r  each  o c c u p a t i o n  a s  w e l l  a s  f o r  t h e  t o t a l  male  l a b o r  f o r c e .  

For example,  t h e  a r b i t r a r y  o r i g i n  f o r  a u t o m o t i v e  mechanic  occu-  

p a t i o n  i s  39.5 o r  t h e  midpo in t  o f  t h e  35 t o  4 4  y e a r s  i n t e r v a l .  

A d i f f e r e n c e  s c o r e ,  d l  was d e r i v e d  by s u b t r a c t i n g  t h e  m i d p o i n t s  

of  t h e  v a r i o u s  age i n t e r v a l s  from t h e  a r b i t r a r y  o r i g i n .  The 

p e r c e n t  i n  each  age i n t e r v a l  was g iven  t h e  d e s i g n a t i o n  f .  Then 

f d  and f d 2  were c a l c u l a t e d  f o r  e a c h  i n t e r v a l .  The sum of  

f  (Cf )  , f d  (Cfd)  , and f d 2  ( z f d 2 )  was found f o r  e a c h  o c c u p a t i o n  and 

f o r  t h e  t o t a l  male l a b o r  f o r c e  and was u s e d  t o  c a l c u l a t e  t h e  



s t a n d a r d  d e v i a t i o n ,  S f  w i t h  t h e  formula 

f o r  each  o c c u p a t i o n .  The formula  

was t h e n  used t o  f i n d  t h e  s t a n d a r d  e r r o r  of t h e  median,  Smdn. 

N was d e f i n e d  a s  5 p e r c e n t  of  t h e  t o t a l  number of  peop le  i n  t h e  

o c c u p a t i o n  s i n c e  t h e  d a t a  was based  on a  5 p e r c e n t  sample ,  

To t e s t  s i g n i f i c a n c e  of  d i f f e r e n c e  between any two median 

a g e s ,  t h e  formula  

- 
'mdn mdn 

1 2 

was used.  Smdn -mdn o r  t h e  s t a n d a r d  e r r o r  of  t h e  d i f f e r e n c e  
1 2 

was d e f i n e d  a s  

- 
'mdn 1 mdn 2 =dszmdn 

1 
+ "mdn 

2 

The r e s p e c t i v e  medians o f  t h e  v a r i o u s  o c c u p a t i o n s  were d e f i n e d  

a s  mdn and mdn . A Z-score of 2 3 . 9 2  was o b t a i n e d  f o r  t h e  com- 
1 2 

p a r i s o n  of t h e  median a g e s  o f  au tomot ive  mechanics  and t h e  t o t a l  

male l a b o r  f o r c e .  

Th i s  comparison was made f i r s t  s i n c e  t h e  d i f f e r e n c e  between 

t h e  median age  of au tomot ive  mechanics  and t h e  median age  of  

t h e  t o t a l  male l a b o r  f o r c e  was t h e  s m a l l e s t  o f  a l l  t h e  occupa-  

t i o n s  examined, s o  i f  t h i s  d i f f e r e n c e  was h i g h l y  s i g n i f i c a n t ,  

t h e n  a l l  t h e  o t h e r  d i f f e r e n c e s  would a l s o  be  h i g h l y  s i g n i f i c a n t .  

The Z-score of  t h e  d i f f e r e n c e  was t h e n  c o n v e r t e d  i n t o  a  



s i g n i f i c a n c e  of  d i f f e r e n c e  us ing  a  t a b l e  provided by McNemar. 

This  i n d i c a t e d  t h a t  t h e  d i f f e r e n c e  was s i g n i f i c a n t  f a r  beyond 

the 0.01 l e v e l .  

S ince  t h e s e  o p e r a t i o n s  a r e  q u i t e  l e n g t h y  and t i m e  consum- 

i n g ,  i t  was dec ided  t o  use  t h e  computer f a c i l i t i e s  o f  The 

U n i v e r s i t y  of Michigan. The U n i v e r s i t y ' s  IBM 360/67 computer 

was used t o  c a r r y  o u t  s i m i l a r  computat ions f o r  mean number of  

hours  worked p e r  week (Table 2 9 ) .  

A program was dev i sed  u s i n g  P i t  I n t e r p r e t i v e  Language PIL) .  

This  language has  t h e  advantage of g i v i n g  t h e  u s e r  a conversa-  

t i o n a l  l i n k  wi th  t h e  computer, t h u s  e n a b l i n g  him t o  f o l l o w  and 

d i r e c t  t h e  computat ions s t e p  by s t e p .  However, PIL does  n o t  

p rov ide  f o r  s t o r i n g  t h e  program f o r  f u t u r e  use .  Thus, t h e  com- 

p u t e r  " f o r g e t s "  t h e  program, d a t a  and r e s u l t s  once e x e c u t i o n  of  

t h e  program is te rmina ted .  The program may be  summarized a s  

fo l lows:  

1.1 For I = 1 t o  7:  D o P a r t  2  

2.05 Demand SF ( I )  , SFD ( I ) ,  SFD2 ( I )  , N ( I )  , M ( 1 )  

2 . 1  Se$ SD(1) - SQRT of ( S F D ~  ( I ) / s F ( I ) - ( s F D ( I ) / S F ( I )  **2) 

2 . 2  S e t  SM(I)=*SD(I)/SQRT of ( N ( 1 )  ) 

3 . 1  For L = 1 t o  6; Do P a r t  4 

4 . 1  S e t  X ( L ) = S Q R T  of ( ( S M ( L )  * * ~ ) + ( s M ( L + ~ )  **2) ) 

4 . 2  S e t  Z ( L )  = I M ( ~ )  - M ( ~ + L )  I / x ( L )  
4 . 3  Type X ( L ) ,  Z ( L ) :  Do P a r t  1 

S t e p  1.1 d e f i n e s  t h e  s u b s c r i p t  I .  Th i s  s u b s c r i p t  i s  used t o  

i d e n t i f y  t h e  d a t a  from each of  t h e  seven p o p u l a t i o n s  (occupa- 

t i o n s )  t h a t  were used i n  t h e  comparison. S t e p  2 . 2 ' s  f u n c t i o n  

i s  p r i m a r i l y  one of convenience f o r  t h e  u s e r .  The computer w i l l  

a t  t h i s  p o i n t  a sk  f o r  the  v a l u e s  of SF (1 -7 )  , SFD (1-7,  e t c .  These 

v a l u e s  correspond t o  t h e  CS, CFD, e t c . ,  of t h e  o r i g i n a l  formula .  

S t e p s  2 . 1  and 2 . 2  g i v e  t h e  formula f o r  t h e  s t a n d a r d  d e v i a t i o n  

and t h e  s t a n d a r d  e r r o r  of t h e  mean r e s p e c t i v e l y .  The omission 



o f  a  f a c t o r  of 1 .253 a t  s t e p  2.2 should  be no ted .  T h i s  changes 

t h e  fo rmula  from one t h a t  de t e rmines  t h e  s t a n d a r d  e r r o r  of t h e  

median t o  t h e  s t a n d a r d  e r r o r  of t h e  mean. S t e p  3 . 1  d e f i n e s  t h e  

new s u b s c r i p t  L .  Th i s  i d e n t i f i e s  t h e  comparison t h a t  i s  b e i n g  

performed.  S ince  au tomot ive  mechanics were compared t o  f i v e  

o t h e r  o c c u p a t i o n s  a s  well a s  t o  t h e  t o t a l  male l a b o r  f o r c e ,  

t h e r e  a r e  s i x  p o s s i b l e  comparisons i n  a l l .  S t e p s  4 . 1  and 4.2 

g i v e  t h e  formulae  n e c e s s a r y  f o r  t h e  comparison,  and s t e p  4 .3  

a s k s  t h a t  t h e  r e s u l t s  be typed  o u t .  The l a s t  l i n e  g i v e s  t h e  

computer t h e  command t o  c a r r y  o u t  t h e  c a l c u l a t i o n s .  

The same t y p e  of c a l c u l a t i o n s  were c a r r i e d  o u t  f o r  t h e  d a t a  

which appea r s  i n  condensed form i n  Table  32. I n  a d d i t i o n ,  a  

second t e s t  d e r i v e d  from McNemar was made t o  check f o r  s i g -  

n i f i c a n t  d i f f e r e n c e s  i n  t h e  p r o p o r t i o n s  of  e a c h  p o p u l a t i o n  

comple t ing  t h e  v a r i o u s  g rade  l e v e l s .  F i r s t ,  t h e  o v e r a l l  p ro-  

p o r t i o n ,  p,, was de t e rmined  u s i n g  t h e  formula 

N i s  a g a i n  d e f i n e d  a s  f i v e  p e r c e n t  of  t h e  peop le  i n  an occupa- 

t i o n  w i t h  s u b s c r i p t s  b e i n g  used f o r  r e f e r e n c e  pu rposes .  The 

p r o p o r t i o n  of t h e  f i r s t  occupa t ion  ( e x p r e s s e d  a s  a  dec ima l  

f r a c t i o n )  i s  d e f i n e d  a s  p  . So i f  au tomot ive  mechanics  w i t h  
1 

less t h a n  e i g h t  y e a r s  of  e l emen ta ry  s c h o o l  a r e  compared t o  

t o o l  and d i e  makers w i t h  less t h a n  e i g h t  y e a r s  of e l e m e n t a r y  

s c h o o l ,  p  would e q u a l  0 .199,  N would e q u a l  35,141,  p  would 
1 1 2 

e q u a l  3 . 0 8 2 ,  and N would e q u a l  9 ,245 .  The s t a n d a r d  e r r o r  of 
2 - 

t h e  d i f f e r e n c e  between two p r o p o r t i o n s  (SD ) was t h e n  found 
p (i)  

by u s i n g  t h e  formula  



where qc e q u a l  1-p . The 2-score was then  c a l c u l a t e d  w i t h  t h e  
C 

formula 

This  2-score was t h e n  conver ted  i n t o  a s i g n i f i c a n c e  f i g u r e  

aga in  u s i n g  a  t a b l e  provided by McNemar. 

Because of t h e  numerous c a l c u l a t i o n s  t o  be performed,  t h e  

p r e v i o u s l y  d e s c r i b e d  computing f a c i l i t i e s  were used.  The pro- 

gram, u s i n g  P I L ,  i s  summarized a s  fo l lows:  

1.1 For i = 2 t o  7 :  Do P a r t  2 
1 

2.05 Demand p ( i )  

2 . 1  S e t  p = ( p ( t )  * N + p ( i )  * N ( i ) ) / N l  t N ( i l ) -  
1 1 

2.2 S e t q = l -  
1 

2 . 3  S e t s = S Q R T o f  ( p  * q *  ( 1 / N  t l / N ( i ) ) )  
1 1 

2 . 4  S e t  z = I p ( l )  - p(i)  11s. 
2 .5  Type q ,  s t  2. 

Using t h e s e  Z-scores,  s i g n i f i c a n c e  f i g u r e s  c o u l d  t h e n  be  d e t e r -  

mined u s i n g  t h e  t a b l e  provided by McNemar. 

The same t e s t  was a p p l i e d  t o  t h e  d a t a  p r e s e n t e d  i n  Table 

31. 



APPENDIX B :  COST OF AUTOMOTIVE MECHANIC TRAINING PRO- 
GRAMS UNDER THE MANPOWER DEVELOPMENT AND TRAINING ACT 

The fo l lowing  d a t a  a r e  from t h e  annual  r e p o r t s  on t h e  MDTA 

by t h e  S e c r e t a r y  of  H e a l t h ,  Educa t ion  and Welfare  t o  t h e  Congress .  

They were e x t r a c t e d  from t h e  r e p o r t s  of 1963 through 1969 by 

S a f e t y  Techn ica l  Manpower D i v i s i o n ,  O f f i c e  o f  S a f e t y  Manpower 

Development. 

AUTO MECHANIC TRAINING : REFERENCE 

Manpower Development and T r a i n i n g  A c t  
Repor t  of t h e  S e c r e t a r y  of H e a l t h ,  Educa t ion  and Welfare  t o  t h e  
Congress 

1. /OE-80027 2/28/63 
T r a i n i n g  A c t i v i t i e s  Under t h e  Manpower Development 
and  raini in^ Act 

2 .  FS 1.2:ED8/OE-87030 4 / 1 / 6 4  
Educa t ion  and T r a i n i n g :  Key t o  Development of 
Human Resources 

3. FS 1.26:965/ 4/1/65 
Educat ion  and T r a i n i n g :  The Br idge  Between Man 
and H i s  Work 

4 .  FS 1.26:966/ 3/31/66 
Educat ion  and T r a i n i n g :  P a s s p o r t  t o  Oppor tun i ty  

5. FS 5.287:87020/0E-87020 1 9  67 
Educat ion  and T r a i n i n g :  Expanding t h e  Choices  

6 .  FS 5 .287:87020-68 /0E-87020-68  A p r i l  1968 
Educat ion  and T r a i n i n g :  Lea rn ing  f o r  Jobs  

7 .  FS 5 .287:87020-69 /0E-87020-69  A p r i l  1969 
Educat ion  and T r a i n i n g :  A Chance To Advance 



Auto Mechanics 

(1) No r e f e r e n c e s  

( 2 )  P8 1963 Motor v e h i c l e  mechanic 4,487 t o t a l  

A s  of August 30 ,  1963 

Length of a u t o  mechanic courses :  

4,486 male 
1 female 

S h o r t e s t  c o u r s e  16 weeks 480 hours  
Longest course  52 weeks 2,080 hours  
Most f r e q u e n t  l e n g t h  52 weeks 1,440 hours  
Average l e n g t h  45 weeks 1,382 hours  
Number of p r o j e c t s  sampled - 128 

Budgeted Cost  FY 1964 

Number of  t r a i n e e s  2 ,101  
Opera t ing  c o s t s  $1,573,580 
C a p i t a l  o u t l a y  606,951 

T o t a l  2,180,531 

C a p i t a l  o u t l a y  a s  pe rcen tage  of t o t a l  c o s t s  - 28 

Average c o s t  p e r  t r a i n e e  based on: 
o p e r a t i n g  c o s t s  - $ 749 
t o t a l  c o s t s  - 1,038 

Cumulative J u l y  1, 1962 t o  September 30 ,  1963 

Automatic t r a n s m i s s i o n  repairman 

Automobile mechanic 
a p p r e n t i c e  
a u t o  t r a n s m i s s i o n  
a u t o  s e r v i c e  

Automobile mechanic 
p r e a p p r e n t i c e  
s e r v i c e  s t a t i o n  
t r a n s m i s s i o n  
t r u c k  
tuneup 
tuneup s p e c i a l i s t  
wheel a l ignment  and r e p a i r  
m e t a l  

P r o j e c t s  T r a i n e e s  

Automobile s e r v i c e  s t a t i o n  a t t e n d a n t  
mechanic 6 197 
t e c h n i c i a n  3 96 

Automotive a i r  c o n d i t i o n i n g  
i n s t a l l a t i o n  and repairman 

Automotive mechanic 

2 0 0  



4 

( 3 )  P15 Numbers of  T r a i n e e s ,  Oc tober  3 1 ,  1964 ,  Cumula t ive  
Automobile mechanic 9 ,167  
Automobile  s e r v i c e  s t a t i o n  a t t e n d a n t  2,939 

P26 Budgeted and F i n a l  C o s t s  1962-64 
Based on Sample of  700 Completed P r o j e c t s  

Auto Mechanics - Average Length of  Course - 20 weeks 

Budgeted F i n a l  C o s t s  

Number of  t r a i n e e s  1 , 6 1 3  1 , 7 1 6  
T o t a l  c o s t s  $1 ,788 ,348  $1 ,487 ,496  
Cos t  p e r  t r a i n e e  1 , 1 0 9  8 6 7 

( 4 )  P11 Automobile  Mechanic - D i s t r i b u t i o n  o f  C o s t s  

Number of  t r a i n e e s  1963 $2,807 
19 6 4 3 ,062 
19 65 3 ,735  

Average c o s t  p e r  t r a i n e e  1963 $1 ,208  
1964 1 , 3 2 6  
1965 1 , 1 1 7  

P e r c e n t  i n s t r u c t i o n a l  
s e r v i c e s  1963 5 1  

1964 56 
r 1965 6 0 

P e r c e n t  f i x e d  changes  19 63 7 
19 6 4 8 

L 

19 65 9 

P e r c e n t  ma in tenance  and 
r e p a i r  1963 2 

19 64 2 
19 65 1 

P e r c e n t  equipment  19 63 3 2 
1964 2 6 
19 65 2 2 

P e r c e n t  o t h e r  c o s t s  1963 8 
19 64 7 
19 6 5 8 

5 

P e r c e n t  l o c a l  s u p e r v i s i o n  1963 8 
19 64 8 
19 65 10  

R a t e  of Employment of  P e r s o n s  Comple t ing  Course  , 
Auto Mechanic 

Number of  c o m p l e t i o n s  i n  t h e  l a b o r  f o r c e  1 , 4 5 0  
P e r c e n t  o f  c o m p l e t i o n s  employed 88.3 

male 88.3 w h i t e  90.0 
Female 50.0 ( ? )  nonwhi te  78.5 

201  



( 5 )  P62 Average Cos t  p e r  T r a i n e e  
19 63 $1 ,208  
19 64 1 ,326  
19 65 1 , 1 1 7  
19 66 1 , 1 1 4  

NOTE: Occupa t iona l  d a t a  grouped - a u t o  mechanic i n c l u d e d  i n  
" s k i l l e d  o c c u p a t i o n s . "  

( 6 )  P18 C h a r t  V 

Machine t r a d e s  - 21% of  e n r o l l m e n t  
Auto mechanics and repa i rmen 30% o f  t h i s  

P  55 Tab le  3  D i s t r i b u t i o n  o f  Ea rn ings  - A l l  T r a i n i n g  
Cumulat ive  Through Janua ry  1967 

Rate  P r e  - P o s t  

$ .50 - $1.49 55% 33% 
1 .50  - 1.99  22 30 
2.00 and o v e r  2 2  32 

P56 Approved Cos t  - Auto Mechanic 

P9 5 N a t i o n a l  C o n t r a c t s  - Auto Mechanics 
C a p i t a l  Car D i s t r i b u t o r s ,  I n c . ,  Lanham, Maryland 

60 t r a i n e e s  

Impor t  Motors ,  Ch icago ,  I l l i n o i s  
60 t r a i n e e s  

( 7 )  P83 Tab le  C1 D i s t r i b u t i o n  of En ro l lmen t  FY 67 and 68 

I n s t i t u t i o n a l  

Machine t r a d e s  

i n c l u d i n g  
Motor V e h i c l e  Mechanics and 

r e p a i r  1967 6.2% 
19 68 7 . 1  



On-the-Job 

Machine t r a d e s  

i n c l u d i n g  
Motor Vehicle  Mechanics and 

r e p a i r  

NOTE: Occupational  d a t a  grouped - a u t o  mechanic inc luded  i n  
"machine t r a d e s . "  



APPENDIX C :  UNPUBLISHED ENROLLMENT STATISTICS [71] 

Es t ima te  of Number of Program Completions Employed 

Data complied i n  t h e  O f f i c e  from FY 1968 S t a t e  Annual Re-  

p o r t s  i n d i c a t e  t h e  complet ions of v a r i o u s  secondary and 

pos tsecondary  i n s t r u c t i o n a l  programs. Completions f o r  

a d u l t  programs a r e  n o t  recorded s i n c e  t h e s e  pe r sons  a r e  

a l r e a d y  i n  t h e  l a b o r  f o r c e .  Follow-up d a t a  on comple t ions  

i s  c o l l e c t e d  b u t  i s  aggregated  by t h e  S t a t e s  i n  broad 

c a t e g o r i e s  such a s  t e c h n i c a l  educa t ion  and t r a d e s  and i n -  

dus  t r y .  

For a l l  t r a d e  and i n d u s t r i a l  programs t h e  p e r c e n t  p lace -  

ment i n  t h e  f i e l d  t r a i n e d  o r  a  r e l a t e d  f i e l d ,  of t h o s e  

a v a i l a b l e  f o r  placement ,  i s  74.1 p e r c e n t  wi th  6 9 . 2  p e r c e n t  

and 88.0 p e r c e n t  f o r  secondary and pos tsecondary  respec-  

t i v e l y .  Data i n d i c a t e s  t h a t  56.9 p e r c e n t  of t h e  second- 

a r y  program complet ions and 64.8 p e r c e n t  of pos tsecondary  

complet ions a r e  a v a i l a b l e  f o r  placement wi th  t h e  remaining 

43.1 p e r c e n t  and 35.2  p e r c e n t  r e s p e c t i v e l y  going i n t o  t h e  

Armed S e r v i c e s ,  c o n t i n u i n g  f u l l - t i m e  s t u d y ,  o r  f o r  o t h e r  

reasons  n o t  a v a i l a b l e .  S ince  t h e s e  pe rcen tages  app ly  t o  

t h e  e n t i r e  ca tegory  of t r a d e s  and i n d u s t r y ,  it can be assumed 

t h a t  s i m i l a r  f i g u r e s  would apply  t o  automotive programs. 

There fo re ,  by i n s t r u c t i o n a l  programs, t h e  fo l lowing  numbers 

of 1968 complet ions may be expected  t o  be employed f u l l - t i m e  

i n  t h e  f i e l d  t r a i n e d  o r  a  r e l a t e d  f i e l d .  



Prosram 
Sec & Psec Est. Employed in 
Completions Field Trained 

17.0300 Automotive Industries 3,947 2,925 

17.0301 Body and Fender 4,116 3,050 

17.0302 Automotive Mechanics 26,570 19,688 

17.0303 Specialization 542 402 

17.0399 Other Automotive 1,347 998 

2. Enrollment by Lenqth of Class 

Based on a limited survey of States to determine length of 

automotive programs, the following estimated enrollments 

were made for FY 1968: 

Program Length Secondary Programs Postsecondary Programs 
Number Number 

1 hour period 

2 hour period 

3 hour period 

4 hour period 
or more 

TOTAL 



3 .  ~ x p e n d i t u r e s  P e r  Enrol lment  

S u f f i c i e n t  d a t a  on e x p e n d i t u r e s  f o r  v o c a t i o n a l  programs a r e  

n o t  r e p o r t e d  by t h e  S t a t e s  t o  p rov ide  a c c u r a t e  u n i t - c o s t  

d a t a .  Only d i r e c t  e x p e n d i t u r e s  f o r  i n s t r u c t i o n  and a n c i l l a r y  

s e r v i c e s  which a r e  s u p p o r t a b l e  under  t h e  S t a t e  p l a n  f o r  vo- 

c a t i o n a l  e d u c a t i o n  a r e  provided and n o t  d a t a  f o r  such o b j e c t s  

a s  c a p i t a l  o u t l a y ,  maintenance,  and a d m i n i s t r a t i v e  overhead 

e x p e n d i t u r e s ,  

Data from S t a t e  r e p o r t s  f o r  f i s c a l  y e a r  1968 i n d i c a t e  a  

t o t a l  e x p e n d i t u r e  f o r  t r a d e  and i n d u s t r i a l  e d u c a t i o n  of 

$268,407,000 which when a l l o t t e d  uni formly t o  t h e  t o t a l  

en ro l lmen t  of 1,628,542 g i v e s  a  p e r  c a p i t a  e x p e n d i t u r e  of 

$164.81. There i s ,  however, c o n s i d e r a b l e  v a r i a t i o n  i n  

what c o n s t i t u t e s  an enro l lmen t .  T h e r e f o r e ,  a  more accur-  

a t e  f i g u r e  may be  d e r i v e d  by r e l a t i n g  e x p e n d i t u r e s  and en- 

r o l l m e n t s  by l e v e l  of t r a i n i n g .  I t  may be assumed t h a t  auto-  

motive t r a i n i n g  i s  t y p i c a l  of t h e  average  program i n  t r a d e s  

and i n d u s t r y  a s  t o  l e n g t h  of t i m e ,  c l a s s  s i z e ,  and s a l a r y  

p a i d  f o r  i n s t r u c t i o n  which c o n s t i t u t e  t h e  major e x p e n d i t u r e s ,  

Divid ing t h e  i n s t r u c t i o n a l  e x p e n d i t u r e s  a t t r i b u t a b l e  t o  a  

g iven l e v e l  by t h e  enro l lmen t  a t  t h a t  l e v e l  g i v e s  a  p e r  

s t u d e n t  e x p e n d i t u r e  a s  fo l lows :  

D i r e c t  Annual 

Expendi ture  p e r  secondary s t u d e n t  

Expendi ture  p e r  pos tsecondary  s t u d e n t  

Expendi ture  p e r  a d u l t  e n r o l l e e  

A s  i n d i c a t e d  above, t h i s  e x p e n d i t u r e  i s  u n d e r s t a t e d  because 



of the State plan limitations. According to cost studies re- 

viewed, such expenditures may generally be considered as 70 

percent of the total costs. Expanding the figures by an ad- 

ditional 30 percent for school overhead costs such as cap- 

ital outlay, administration, and building maintenance re- 

sults in the following: 

Additional 
30% Overhead Two Year 

Expenditure per secondary student $397.12 $ 794.24 

Expenditure per postsecondary student 567.98 1,135.96 

Expenditure per adult enrollee 41.09 

These figures are intended only to provide a gross measure- 

ment. The two-year expenditure is given since the majority 

of trade and industrial programs require two years for com- 

pletion and would therefore be the vocational expenditure for 

training a person for the occupation. 

Another aspect of vocational training which must be considered 

is that this training is only a part of the person's total 

educational curriculum. Generally the vocational education 

component which is reflected in the figures above accounts 

for one half or a lesser portion of the student's total time 

in school. 



TOTAL 

Secondary 

Post- 
secondary 

Adult 

Preparatory 

Supplemental 

Special N e e d s  

Completions 

Secondary 

Post- 
secondary 

ENROLLmNTS AND COMPLETIONS IN AUTOMOTIVE 
RELATED COURSES, FISCAL YEAR: 1968 

Automotive Body & Special- Other 
Industries Fender Mechanics ization Automotive 

(17.0300) (17.0301) (17.0302) (17.0303) (17.0399) 
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