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PREFACE

This study was authorized by the Office of Research and Development, Manpower
Administration, United States Department of Labor, in the spring of 1971, and
work was started on May 1, 1971. The purpose of the research was to study the
contribution of related classroom instruction in apprenticeship, and to make
recommendations for the improvement of such instruction, where it was deemed
necessary. An important objective was to research the effects of classroom in-
struction on the training of the craftsmen in the trades under study.

While we recognized that the role of related instruction could vary by
geographic area, industry and trade, we limited our study, because of financial
reasons to three trades in the Boston srea. Our original selection of trades
was made after a number of conferences with the staff of the Office of Reseaxrch
znd Development, and because of the importance of the construction industry to
apprenticeship, two trades were selected from that industry and a third from a
non—-construction trade. Despite considerable efforts to obtain the cooperation
of the unions involved in the trades originally selected, we failed to gain the
support of one union. We were then obliged to drop that trade from our study
and to select another. The three trades finally selected were machinist,
electrician and operating engineer.

The basic information for the study was obtained through personal inter-~
views with apprentices, journeymen, apprentice coordinators, instructors,
educators, government administrators, as well as representative employers
and union officials for each craft. Additional informatioi. was gathered by
mail guestionnaire from journeymen in the three tradcs.

The focus of this research on the related instruction component of apprenticeship
was a result of a number of discussions with Dr. Howard Rosan, Director of
Research and Development, Manpower Administration, and Mr. William Paschell
of Dr. Nosen's staff. They participated in the original design of the study
and offered significant suggestions in developing the methodology that was
finally used. Their aid and encouragement were important to our final completion
of this research. When Mr. Paschell left the Manpower Adriinistration in the
summer of 1973, he was replaced by Mr. Lafayette Grisbv, who offered considerable
comments and suggestions on the first draft of this report. To these persons,
and others in the Office of Research and Development, we give our thanks.

At each of the various steps of our research we had the assistance of
"many persons. To all we owe our gratitude. Invaluable help was rendered
by the apprentices and journeymen who responded to our questionnaires and to
the unions, companies, and educational institutions responsible for their
training. Special mention must be given to the following individuals and
organizations:

Construction

Hoisting and Portable Engineers, Local 4, International Union of Operating
Engineers-~Joint Apprentice and Training Committee. Boston, Massachusetts:
Joseph S. Grande, Apprentice Coordinator
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Joint Apprentice and Training Committee--Electrical Industry, Boston,
Massachusetts: Robert R. Regan, Director of Training, and
James L. McCoy, former Assistant Director

Local 4 and Branches, International Union of Operating Engineers,
Boston, Massachusetts: Waltexr J. Ryan, Business Manager

Associated Builders and Contractors, Yankee Chapter, Waltham, Massachusetts: .

Charles B. Lavin, Jr., Executive Director

Associated Genaral Contractors of Massachusetts, Newton, Massachusetts:
William D. Kane, Manpower Specialist

Builders' Association of Greater Boston, Boston, Massachusetts:
Iouis Chaitman, Executive Vice President

Electrical Contractors' Association of Greater Boston, Inc., Boston,
Massachusetts: Dana H. Malins, Manager

Corcoran Constructicn Corporation, Miltnn, Massachusetts:
John M. Corcoran, President :

M. B. Foster Electric Company, Kkoston, Massachusetts:
James R. Curley, Manpower Coordinator, and Joseph T. Norton, Manager,

Construction Division

Wallace and Lee, Inc.: Norwood, Massachusetts:
Joseph T. King, Executive Vice President

Walsh Electric Company, Stoughton, Masséchusetts:
John R. Walsh, Owner-

Harvard Zlectric Company, Boston, Massachusetts:
Harvey L. Freedman, President

Interstate Electric Services Corporation, Burlington, Massachusetts:
Joseph E. Trodella, Vice President

Munufacturing

Avco Missile Systems Division, Avco Corporation, Wilmington, Massachusetts:
V. S. Belpedio, Manager, Manufacturing Department, W. E. Christie, Chief,
Fabrication Section, and A. P. Cameron, Personnel Representative

Barco Engineering Company, Malden, Mascachusetts:
Waliter Stevenson, General Manager

: it

Boston Edison Company, Boston Electrical Operation Department, Boston,
Massachusetts: Vaughn C. Zulakan, Assistant Chief, Electrical
Operations

O
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Boston Naval Shipyard, Charlestown, Massachusetts:
Santo J. Passalacqua, Employee Development Specialist, A. J. Mullin,
Head, Training Department, both of the Employee Development Division,
and D. C. Healy, Director of Industrial Relations

Dyko Tool and Die Company, Watertown, Massachusetts:
Alexander Dyko, Owner

Foxboro Company, Foxboro, Massachusetts: .
Ralph M. Whinple, General Foreman, Tool Maintenance and Tool Storage
Department

General Electric Corporation, Lynn, Massachusetts:
Gilbert K. Richter, Manager, Personnel Practices, and Robert F. Spousta,
Manager, Apprentice Training

Gillette Company, Safety Razor Divisioil, Boston, Massachusetts:
Philip J. DeConinck, Group Manager, Equipment Manufacturing Group,
Raymond E. Townsend, Manager, Apprenticeship Training of the same
Group, and Joseph C. Pedula, former Manager, Wage and Salary

Hansen Engineering Company, Lynn, Massachusetts:
H. Harold Hansen, President

Hawkes Grinding Tool Company, Boston, Massachusetts:
Earl R. Lane, President :

J. W. Moore Machine Company, Everett, Massachusetts:
Robert H. Moore, Jr., President, and Salvatore F. Sirino, Assistant
Superintendent

Nettco Corporation, Everett, Massachusetts:
Charles O'Connell, former Purchasing Agen*, and John Lennon, President

Northeast Manufacturing Company, Stoneham, Massachusetts:
Harvey J. Lobdell, President

Northeastern Tool Company, West Haverhill, Massachusetts:
Richard A. Breault, President

Polaroid Corporation, Cambridge, Massachusetts:
Raymond G. Ferriss, Manager, Training and Education Department,
Robert B. Hickey, Training and Education Specialist, David S. Walsh,
Training Consultant, both of the Training and Education Department,
Frederick A. Moseley, Skilled Trades Supervisor, Cambridge, and
Robert C. Peterson, Skilled Trades Supervisor, Norwood

Palmer Manufacturing Corporation, Malden, Massachusetts:
Anthony A. Fiore, Treasurer
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Western EFlectric Company, North Andover, Massachusetts: :
Thomas J. Luby, Jr., Department Chief, Tool Construction, Maintenance
and Inspection, and Frederic L. Bume, Section Chief, Tool Maker Train-
ing, Department of Tool Construction, Maintenance and Inspection. '

Government

Boston Publi:s Schools, Boston, Massachusetts:
Hebert C. Hambelton, Associate Superintendent, Ambrose Alphonse, Director,
Apprenticeship and Incéustrial Training, and Jeffrey J. Keating, former
Director, Vocational Education and Industrial Arts

Bureau of Apprenticeship and Training, Boston Regional Office:
James J. Haggerty, Director, Frederick R. Smith, Assis*ant Director,

Dominic Sangiovanni, Federal Field Representative, and John V. Chatlik,
State Supervisor

Massachusetts Division of Apprenticeship Training, Boston, Massachusetts:
John J. McDonough, Director

Massachusetts Department of Education, Division of Occupational Education,
Boston, Massachusetts: Alfred ¥. Hoyle, Senior Supervisor, Apprentice-
ship Training

Without the exceptionally capable and unflagging efforts of Sharon E Keith,
Research Associate, and Daniel C. Calore, Research Assistant, the project could
not have been completed. ‘Ms. Keith,and later Mr. Calore, were responsible for
day-to-day operations and contributed to data manipulation and analysis.  Both
were sources of excellent ideas and suggestions. To both <f them we are indebted,
as we also are to Ms. Domenica E. Mayberry and Ms. Rosalie N. Parechanian,. who
labored a:siduously and ably over the typing and pgoof-reading cf the manuscript.

Finally, our thanks to those individuals and organizations who preferred to
remain anonymous, but whose help was as valuable as that of those cited above.

Steven M, Swanson
Jrwin L. Herrnstadt
Morris A. Horowitz

Decenber 1973
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KEY FINDINGS

1. The two main training components of apprenticeship, on-the-job training
and related instruction, are separate entities. Although ideally they should
be integrated both in timing and substantive content, individuals have had the
on-the~job training component and not the related .instructioin, and still
served an apprenticeship of fixed lengch. Moreover, some persons attended
related instruction classes, typically at night, either in private or puwblic
trade (or technical) schools, independently of apprenticeship.

2. The primary goal of related instruction in the three trades studied is Lo
provide the skills and technical knowledge needed to make an all round craftsman.
An all round craftsman is one whose breadth and flexibility ensures steady
work and imparts the capacityto successfully handle unusual situations and use
new technologies.

3. Related instruction also has other goals, whose importance will vary by
trade. These goals are:

== to provide the background for promotion

-- to substitute for on-the-job training which cannot be given at
work .

-- to insure acceptance by fellow journeymen as a competent
craftsman

-- to instill identification with the trade

-- to instill personal self confidence in the individual's skill

-- to review material of prior school work '

-- to prepare in advance for on-the-job training

4. In the electrical trade, these secondary goals were to substitute for
training not possible on the job, to identify with the trade, t:o be accepted
by fellow craftsmen, to instill self confidence, and to provide the background
for prcuwotion. In the operating engineers, the goals were a substitute for
on-the-job training and advance preparation for work tasks, especially those
of the oiler. Among machinists, the secondary goals were advance preparation,
self confidence, promotability and review of previous education.

5. The major Jdeterminants of the goals of related instruction are the
structure and content of the work process in the trade, and the presence of a
union. '

6. Some journeymen in each trade did not have formal related instruction or
did not have courses in the context of apprenticeship. Yet they had acquired
the skills to work in their trades. Nearly all apprentices and journeymen
agreed that related instruction in apprenticeship was valuable.

7. Whether trade skills and knowledge were acguired through related instruction
or through other means seems to have made no difference in the journeymen's
performance, as measured by amount of employment for construction or by
supervisors' ratings in machining.

8. With the exception of the electrical trade, grades or performance in related
instruction did not influence hours worked, which was used as a proxy for
on-the-~job performance. 1In addition, among the operating engineers, journeymen's
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evaluations of apprentice performance at work was unrelated to the apprentice's
record in related instruction.

9. Again, except for the electricians, the time needed to become a journeyman
was not affected by whether a craftsman had had related instruction.

10. The largest share of the cost of related instruction is borne by apprentices
in the form of time spent in class and on homework.

11. The higher the probability of recapturing the costs of training, the mc.e
likely a firm will be to invest in trainiug. If related instruction provides

general skills which are valuable to a wide range of employers, a firm will be
reluctant to invest in such training.

12. Although attempited, coordination between related instruction and on-the-job
training was not achievable in the construction trades, but was achieved in the

machinist's trade. Coordination is achievable only in trades where the work mix
is varied and the flow predictable, and those responsible for training can make

work assignments.

13. Programs gave little credit towards related instruction for previous educa-
tion or work experience that was closely related to the trade. While a large
percentage of electrical and machinist apprentices had related courses or work
experience before entering apprenticeship, few received any credit towards
related instruction.

14. The quality of rela*ed instruction courses offered by JATC programs and
by large corporations rate the highest. In the unorganized sector of construc-
tion and in smaller machine shops, attendance at related instruction is
voluntary and what little progression there is from course to course is a
personal decision. The inadequate curricula offered by the public schools
account for the poor record@ among unorganized contractors and small machine
shops.

15. In all three trades, informal source~ of information about apprenticeship

and the occupation were more important than formal sources. High'school
counselor's and the state employment service played a minor role.
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CHAPTER 1
INTRODUCTION AND METHODOLOGY

A hallmark of apprenticeship training in the United States is related
instrction in which apprentices attend formal classes for a specified number
of hours each year of their apprenticeship. Some or all of the class hours
are on unpaid time outside regular working hours and may be provided, as
well as conducted, by employers, employer associations, joint labor-management
committees, trade unions, and local public school systems. Classes. can be in
the form of lectures in a traditional classroom or practical work in a shop.

The provision of "education" for apprentices can be traced back to
Colonial America and to England before that. Masters were responsible_for
the general education of their apprentices, who typically were minors.
Evidently the goal was imparting enough basic literacy and arithmetic to meet
the demands of the particular craft. Unlike this earlier prescription, related
instruction today does not provide general education but subjects directly
tied to the technical or vocational aspects of the apprentice's trade. None-
theless, much of related instruction can be interpreted as general education
in the fundamentals of the trade itself; moreover, as later discussion will
show, part probably includes some general education in the original meaning of
the term.

Despite its association in this country with apprenticeship, velated
instruction is not unigque to apprenticeship or to the United States. Formal
classroom presentation of material of direct relevance to the trade being
taught also appears to be an integral part of nearly all vocational training
and education in the United States, Western .Jurope (and no doubt Eastern-as
well) and in much of Latin America. Its almost universal use would seem to
document the significance of related instruction to all kinds of vocaLlonal
training programs.

Again, despite the undeniably close association of related instruction with
apprenticeship, remarkably there has been no systematic examination of their
interrelation. In particular the exact nature and role of related instruction
has not been subject to vigorous investigation. What little information exists
has been the byproduct of research into other aspacts of training or into trade
union policy, impressionistic in nature, and limited to a féw geographic areas
and industries (almost entirely construction). These very sparse observations
have cast doubt on the quality of related instruction, that'is, on its implemen-
tation.2 There have been ‘disquieting accounts of apprentice reluctance to
attend classes because of ineffectual teaching, the repetition of previously
‘acquired material, and the irrelevancy of substantive content. However, there
has been no evidence to deny the value of properly executed related instruction
or even its necessity.

1. See Seybolt, Robert Frances, Apprenticeship &ad Apprenticeship
Education in Colonial New England and New York, Arno Press and The New
York Times, New York, 1969.

2. Strauss, George, "Related Instruction: Basic Problems and Issues,”
Research in Apprenticeship Training, The Unlver51ty of Wisconsin Center
for Stud-es in Vocational and Technlcal Educatlon, 1967.
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In fact, related instruction can have both advantages and disadvantages
for apprentices. The question then iS: Which set predominates? Do the
benefits outweigh the costs?

Apprenticechip and Relatad Instruction Defined

Apprenticeship usually is defined as a program of fixed duration combining
systematic on-the—-job training with coordinated related classroom instruction.
A formal indenture is signed by the employer and the apprentice. There .also
are pericdic wage increases at specified times that gradually reduce the
difference between the apprentice rate and the journeyman's.

The two main training components of apprenticeship, on-the-job training
and related instruction, are separate entities. Although ideally they should
be integrated both in timing and substantive content, it is possible for an
individual to have had the on-the~job training component and not the related
instruction, and still to hawve served an apprenticeship of fixed length. It
is also possible to have had similar on-the-job training cutside of ‘apprenti.ce-
ship with or without related classroom inStruction. Moreover, some persons
attend related instruction classes, typically at night, either in private or
public trade (or technical) schools, independently of apprenticeship. Thus,
the on-the-job portion of apprenticeship can be taken without related instruc-
tion, just as related instruction classes can be taken without the on—the-job
training of apprenticeship.

Statistical techniques permit the analysis of the role of on-the-job
training apart from related instruction and vice versa, because men can have
either one or the other, or both.

It might be argued that the on-the-job training of apprenticeship is
unique because it is reinforced by allegedly coordinated related instruction,
and that on-the-job training without such coordinated related instruction,
but nonetheless with related classes, is not the same. Our findings are that
such coordination need not or (in construction especially) cannot occur, and
in practice often has not occurred. Because we can-distinguish between related
instruction and on-the-job training, we can test the 1mpact of each separately,
as we have done in this study.

Our tests compared men Who had on-the-job training in apprenticeship with
what was planned as coordinated related instruction, men who had on~the-job
training outside of a formally designated apprenticeship who took related
courses on their own, men who had no formal on-the-job training but attended
appropriate classes of their own choosing, and finally men who had formal
on-the-job training but no classwork. Except for apprentice electricians,
the tests showed no significant difference in the job performance, as measured
by weeks worked in the case of construction workers, or elaborate foreman
ratings in the machinist trade. '

The Pros and Cons of Related Instruction

The superiority attributed to apprenticeship, compared to other forms of
training, in part flows from its_related-instruction component. The relative
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advantages of apprentlceshlp to hoth the employee and employer are more skill,
breadth, mobility, and promotability. ‘he implication is that the differences
are substantial ones. Advantages accrue to the individual worker in the form
of higher wages, steadier employment., and more advancement, and to thoe employer
and society in the form of either c¢reater productivity, better quality, or both.
Further, apprenticeship furnishes the employer a pool of future supervisors,
technicians and other management personnel.

A simple rationale for related instruction is that it enables the
apprentice to absorb more readily and to better retain what he has been taught
at work, because it (1) provides the "theory" that "explains” trade technology
and work practices, and (2) introduces the apprentice in advance to the eguip-
ment, tools, materials and methods he will encounter at work. KXnowing the
reasons for, and acquiring early familiarity with, trade techniques is assumed
to reduce waste of materials, damage to equipment, and injury to the person,
and to economize on the valuable time (and patience) of supervisors and
journeymen. An added premium perhaps is that the better prepared the apprentice,
the easier, and thus the more enjoyable (or less tedious), the task of the
teacher (journeyman) whe then ought to be that much more willing to train (aside
from any personal reservations about adding to the number of potential compet-
itors for scarcn job opportunities). These arguments also lead to the conclusion
that there ought to be a close corresponderce between related instruction
material and job assignments, both in terms of relevancy and timing.

2 slightly more complex rationale for related instruction would add that
the material it imparts serves as a stock of human capital that will help the
apprentice and later the journeyman deal with unforeseen but inevitable:
complications, solve unusual problems, and be able to learn to use new
techniques. '

The reason for teaching "theory" in the classroom rather than on the thop
floor is that explainiag a complex.matter is best (more effectively and moxe '
rapidly) done in a setting that permits a systematic, orderly presentation by -
someone skilled-in teaching, and that it is less expensive to do this at one
time for a larger number of apprentices.

In adcition to the costs of providing related instruction, even wien well
implemented, it can have potential drawbacks. It can repell individuals with
inadequate scholastic skills or a distaste for school and classroom learning,
either causing them to drop out or not to apply initially. It can lengthen
the duration of apprenticeship on the groundévthat a necessary increase in the
hours of related instruction requires increasing the apprenticeship term,
presumably becausz of a limit on the number of hours of related instruction
possible in a given school year. On the other hand, it can be argued that
related instruction actually shortens training time (if not the formal
apprenticeship term) by enhancing the capablllty of the apprentice to. absorb
and retain what he learns at work. ’

Objéctives of the Study

The purpose of our study is to examine onr a pilot basis the nature of
related instruction znd its contribution to apprenticeship training in three

Q
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trades, two in construction and one in manufacturing. The two construction
crafts are electrician and operating engineer; the manufacturing craft is all
round machinist. Justification for this research is the few substantiated
facts about the function of a key componant of apprenticeship programs in o
Urited States. ’ '

* The choice of trades was dictated by the desire to be as diverse as
possible despite the ability to study only a few crafts. Our criteria were:
(1) more than one industry, (2) crafts differing in the nature and level of
skill, and (3) strategic crafts for which apprenticeship was an important
source of craftsmen. L’ mitation to three trades in the Boston area thus was a
compromise between the alnility to generalize and the expense of intensive.
field research. It is hoped, however, that our conclusions will be appropriate
for other areas and trades. o

Principal Hypothesis

Our guiding hypothesis is that related instruction has multiple roles
which vary by trade and vary with the particular goals of different sponsors.
Different trades have different task assignments executed under different
technical constraints. Program objectives also can be multiple, either
because a given program can have more than one goal, or because different
programs are sponsored by different trades, industries, and/or employers
motivated by different purposes and to differing degrees.

These multiple goals can include the need: (1) to refresh basic
communication and calculating skills in order to improve the capacity to
absorb training, (2) to provide theoretical or basic concepts so that the
apprentice and later the journeyman can solve unpredictable problems, adjust
to unusual conditions and tc absorb new techniques, (3) to acquaint apprentices
in advance with the fundamentals of a process or equipment, for the sake of
more efficient learning,'safety, or both, and (4) to substitute instruction
in the classroom for instruction on thz job becauw'e of economic or technical
limitations inherent in the work process, such as a limited variety of assign-
ments.

The increase in the amount of "free" public education undoubtedly is one
reason why related instruction does not have to concentrate on general education,.
that is, on the fundamentals of reading, writing and arithmetic. However, there
has been no comparable increase in the amount of "free" vocational or technical
education. The reasons possibly are the priorities of an educational philosophy
not especially sympathetic to vocational objectives, and the undesirability of
making, or the inabilityto make, a permanent occupational choice at an early
age.

The concentration on technical and hence more specialized subject matter
has been accompanied by pressures to substitute instruction in the classroom
for instruction on the job. In some instances these skills cannot be taught
on the job. Two of these pressures are the cost advantages of task or work
specialization and the comparatively high hourly cost of journeymen, and with
them; apprentices. These motives for shifting what is taught on the job back
to the classroom are reinforced by the lower per unit cost of classroom
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instruction. The increase in the expense and difficulty of training on the
job and the comparatively lower unit cost of classroom instruction also
encourage individual employers to shift the burden of training to the trade,
industry or trainee. Individual employers try to avoid training costs when
training teaches core material that is transferable to other firms.

In summary, the amount and nature of related instruction thus can be
explained by the relative scarcity of alternative means for the individual to
acquire the same knowledge and the expense of on-the-job training. The diverse
objectives of related instruction also help explain the inclination of
individual employers and industries and/or trades to meet their peculiar nceds

by developing their own differentiated program. In addition the:se differentialed
programs aid employers in recapturing training costs by making employees less.
mobile. -

Ancillary Issues

Although the chief issue, then, is the contribution of related instruction
to apprenticeship training, there are many subsidiary issues which other
individuals have raised. Some of these issues have already been mentioned. A
more specific list follows* '

(1) The currency and relevancy of course content (recognizing
the diversity of goals).

(2) The integration of related instruction with traininy on the
job.

(3) The repetition of earlier school work and work experience.

(4) Granting credit for prior courses and work.

(5) Related instruction as one reason for dropping out from
apprenticeship or not applying for it (particularly in the case

of the disadvantaged and mincrities).

(6) The source, selection and effectiveness of related instruction
teachers. : ‘

(7) The relationship between the scheduling of related instruction,
teaching effectiveness and learning ability.

(8) Uniformity in the minimum number of hours of required related
instruction, irrespective of trade.

(9) Related instruction as a factor in the duration of apprenticeship.
(10)- The appropriate allocation of the costs of related instruction.

(11) Alternate payment mechanisms to increase the number and variety
: of related instruction sSuppliers.
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The above include administrative, pedagogical, and economic matters.
The strictly pedagogical are left to others to evaluate. Our research touches
on many of the above, more in Some cases than others, of course. Not all thiese
topics are crucial or equally 1mportant but each adds to a deeper understanding
of the practice and performance of related instruction.

A Human Capital Explanation for Related Instruction

A current interpretation in the economic literature is that, from the
point of view of the individual employer, training is an investment. The
argument is that his return is higher the longer the trainee remains with
him, the lower the employer's outlays on training, the quicker the trainee
becomes self supporting, and the more steadily he improves his productivity.

An apprentice is likely to stay with his employer longer the better the
pay and the employment conditions, and the lower his ability to change jobs
without suffering a loss. The employer's direct (or out-of-pocket) training
expenses will depend on the wage he pays his apprentice and his staff involved .
in training, and the time they must devote to it. How quickly a new employee
becomes productive is related to the number and frequency of the tasks he can
learn rapidly and can perform steadily.

.One way of both maximizing the trainee's productivity and immobility is to
teach him only tasks unique (or relatively unique) to the company and to have
him specialize in them. The limits facing the employer are the nature of the
production process, and the willingness and ability of the apprentice to change
jobs. All things equal, however, the employer will be unlikely to provide
general education or general training, that is, training that is transferable
to other employers and that increases the potential mobility of the apprentice.
The individual employer would thus prefer to produce more narrowly trained
journeymen than all round journeyman.

The employer can reduce the burden of his training costs by passing all
or part of them or to others. These others include society, other firms in the
industry or trade, customers, suppliers, and individual workers. -Society may
provide:"free" training in public schools, while the individual worker may
attend private trade or technical schools. Any general education or general .
training needed by trainees can be presented in related instruction classes
either conducted "free" by the public school system or conducted by the trade.
The latter then assumes some portion of the costs of the individual firm by
spreading them over all firms in the trade, particularly those who would do no
training on their own. Related training allows the firm's own journeymen and
supervisors to devote less time to trainees. If the firm sells in a product
market in which sales are not highly responsive to reasonable price increases,
training costs can be shifted forward that much more easily without a serious
loss of volume. More on this later.

In an organized trade, where wages and other employment conditions are
the same for all employers, the ability to minimize training expenses by paying
lower wages to trainees is circumscribed.l In addition, a union is likely to
resist task specialization. When- apprentlces become journeymen and earn the
journeyman's scale, it is to the union's and the industry's interest, if not

Ro—

1. However firms can differ in their efficiency and hence in their unit
[:R\!:osts. The firm also can 9ain an advantage by hiring and retalnlng only the
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that of any one employer, to have craftsmen able to do as wide a variety of
skilled tasks as possible.

Accordingly, the union is a pressure and mechanism for shifting training
costs from the individual employer to the entire trade. The uniform union
wage scale also reduces the risk of losing trained men to other employers
in the trade or industry. The incentive for a firm to shift the cost of
training is greater in industries with unstable product demand or with a
casual or seasonal demand for labor. The latter means that men may work for
many employers.

In contrast, an unorganized industry or branch of an industry has no
ready mechanism by which to transfer training costs, barring the existence of
an employers' association with strong powers to raise dues. The inclination

of the employer will be to provide only specialized training and work assignments

or to shift costs of general training to the individual worker either as lower
wages or self-financed classroom instruction. The employer's interest in
avoiding training costs is high when he is unlikely to retain an employee for
a long period of time, and when considerable general training must be provided.
Construction contractors face both conditions. Interestingly, the longer the
apprenticeship term and the qulcker the apprentice can perform journeymen
tasks, the more the employer gains, since apprentice wages are below those of
journeymen. It may be noted that a journeyman may. regularly perform relative-
ly simple tasks that can be quickly learned by an apprentice. -A -third or
fourth year apprentice is likely to be able to do a large variety of journey-
man's work.

The three trades studied were in industries or sectors of industries
with much different market structures. As already noted, a firm's. training
" costs can be passed forward by incorporating them in its product price, given
a conducive market structure. The firms in our study sold in product markets
with varying degrees of price competition. In construction in the Boston area,
a.large number of subcontractors bid against each other for contracts from a
much smaller number of general contractors, a few of whom dominated the market.

Machinist apprentices, on the other hand, worked in firms in different
industries with much different market structures. At one extreme were the
job shops, which were in much the same relationship to. their customers as
the subcontractors in construction. At the other extreme was the captive
shop of a large manufacturer without direct market competition for its product.
- Occupying positions in between were captive shops in three corporations with
plants both here and abroad.

In addition to variations in product market structure, firms in the study
faced different cyclical and seasonal patterns. Both were more serious in
construction, where seasonal swings were especially severe for subcontractor:
that hired hoisting engineers. In addition, the latter were hara hit by 2
state-imposed moratorium on major highway construction in the Boston area.
Cyclical movements also existed for the machining job shops, and during our
study some were experiencing an upsurge in business and an increasingly
critical shortage of skilled labor. One manufacturer had a diversified
product line that mitigated its cyclical and seasonal patterns. Two other
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firms had relatively stable markets.

Company interest in training and in related instruction was influenced
by these product market differences. The more protected the firm's market.,
the more inclined it was to concentrate on training and to provide its own
related instruction. Similarly, firms with expanding markets also showed a
revived interest in training, typically by expanding existing programs. Some
of the latter also made their related instruction more specialized in order to
reduce the risk of losing trained journeymen to other employers.

To generalize, individual employers will be less willing to train and
hence to offer related instruction themselves: (1) the more general, that is,
the more valuable, the skills being taught to other employers; (2) the greater
the possibility of relatively cheaper alternatives (such as vaﬁiring an
experienced worker); (3) the more costly the training process itself; and
(4) the lower the probability of recapturing such costs. The last factor is
related to the first because it influences interemployer mobility of workers.

Legislative Inducements for Related Instruction

State and federal legislation penalize construction contractors if they
do not incorporate related instruction in apprenticeship programs. The
federal Davis-Bacon Act and the comparable state laws permit contractors on
public works projécts to pay -apprentices less than the “prevailing"™ journeyman
rate for the trade in the area, only if they are in "approved" or “"registered"
programs. Approval or registration (the terms are used interchangeably by
the Massachusetts Division of Apprenticeship Training) requires among other
things that apprentices attend a minimum of 150 hours of related instruction
during each year of apprenticeship. ‘

Another inducement for registration is veteran training allowances.
Eligibility for these benefits requires that the trainee be in an officially
“certified program. In the apprenticeable trades, the state Division of
Apprenticeship Training is the approving agency. Approval requires that
apprenticeship programs include related instruction. ‘

In construction, unlike manufacturing, firms have both reasons for
registering programs. In the unorganized sector of construction, however,
the typical practice apparently is to ragister programs only when bidding
for public works contracts and to include in such programs only those
apprentices who would be working on these projects. -Registration was not
maintained if the contract is lost, or after completion of a contract. The
federal law applies to public works projects let by the federal government,
and the state law to those let by state and local governments. Trainees and
advanced trainees enrolled under the Boston Area Construction Plaii, a
"hometown” effort to employ minorities in the construction industry, -also
can be paid less than the journeyman scale.

Required Hours of Related Instruction

National apprenticeship standards require a minimum of 144 hours of
supplemental class work during each year of a registered apprenticeship.
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Massachusetts, however, in 1941, legislated approximately 150 hours, a
requirement that is administered reasonably to accommodate the legitimatce

needs of the parties. For example, one of the specialty trades in construc-
tion in the state requires 182 hours and was well above that a few years ago.
This flexibility allows related instruction hours to vary somewhat independently
of the length of apprenticeship. .

The local Operating Engineers we have studied requlre 144 hours, with
more hours in the first term of each school year than the second. ' The local
Electricians program studied contains a different number of hours each year,
with only one year, the last, as low .as 144.

The precise figure of 144 hours can be found ir the 1917 Smith-Hughes
Act, which, of course, deals with vocational education rather than appréntice—
ship as such. That legislation authorized Federal reimbursements to the states
for vocational courses offered at least 144 hours in a year. The George-Dean
amendments to Smith~Hughes later permitted reimbursement for shorter courses,
but the Federal Bureau of Apprenticeship and Training adopted the original
Smith~Hughes figure, largely because it was compatible with a 36-week school
term, the most common in the country.l It was realized that apprentices
would be attending class during the school year; 36 weeks multiplied by the
customary four hours a week cf class for apprentices ‘came to 144.

The Organized and Unorganized Sectors of Comnstruction

The organized contractors specialized in the construction of industrial
plants, utility stations, high rise office buildings and apartment houses,
and highways and bridges; the unorganized, in low rise multiple family housing
and -commercial buildings, although some also built industrial plants. Heavy
construction, within the city of Boston and in immediately adjacent communities,
particularly if publicly financed, belongs to the organized sector. The
further the distance from Boston, the more likely constructio: is unorganized,
particularly if privately financed and low rise.

In the organized sector, unions influenced access to the trade and
industry and helped allocate apprentices and journeyman among firms. The IBEW,
which had negotiated a hiring hall in 1963, played a greater role in the
allocation of both apprentices and journeymen than the IUOE, which had no
formal placement procedure. JATC's existed only in the union sector of
construction. In the Boston area there was no comparable institution fer

.admitting apprentices or allocating. them in the nonunion sector. Although

there are associations of unorganized contractors, they do not function in this
capacity.

1. Letter from Hugh C. Murphy, Admlnlstrator Bureau of Apprentlceshlp

. and Tralnlng, May 25, 1973.
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A crucial difference between these two sectors, then, was the way in
which apprentices were recruited and the way they and journeymen were placed.
In addition to administering the related instruction component of the
apprenticeship program, the JATC coordinator in the electrical trade was
responsible for placing apprentices. The coordinator for the hoisting
engineers did not formally have this role; instead the local business
manager informally helped apprentices find jobs. In both unions, of course,
admission to apprenticeship was limited to certain times in the year and
followed formal admission procedures, including the preliminary testing
followed by interviews with three-member teams designated by the appropriate
JATCs. :

In the electrical trade, the coordinator's goal in placing apprentices
was to maximize the continuity of employment, and given that goal, to provide
work assignments that were as diverse as possible. Continuity of employment
usually resulted in apprentices remaining with one employer for long periods
of time. 1In making placements, the coordinator considered such factors as
gaps in apprentices' work experiences, the variety of tasks on projects, their
duration, the attitude towards training of different contractors, the length
of time between jobs, and personal idiosvncrasies of the people involved. In
practice, the nature of existing employment opportunities was a serious °
obstacle, but within that limit, the coordinator pursued the two goals noted
above. The informal placement efforts of the IUOE took into account similar
factors and other ones as well. Hoisting engineer apprentices thus were
more likely than the electrical apprentices to rely on informal sources,
although the latter now included the unofficial help of the business manager,
as well as that of the apprentlce coordinator.

In the unorganized sector there is nc institution to help place
apprentices. It was the responsibility of the apprentice to seek out jobs
"and maximize the amount and variety of his assignments when laid off.
However, there was a tendency for apprentices to remain with the same
contractor as long as work was available. The apprentice's sources of
~information were the traditional ones in manual-worker labor markets: friends
and relatives, and his own personal employment eXperiences. Here informal
job sources predominated, including direct application. Aall things equal,
the nonunion apprentice probably was less able than his union counterpart
to maximize hours of work and variety of assignments. The consequences for
training of this less structured labor market can be hypothesized but not
easily guantified. The limited evidence we have, namely the nours worked
reported by journeymen with different training backgrounds, suggests that
the effects might be small.. . ' _ )

'Methodologg

For regression analysis, it is desirable to have a sample large enough to
have a small "t" statistic, which is the coefficient of an independent (or
predicting) variable divided by its standard error. The "t" statistic provides
a test of significance for deciding whether the coefficient, and hence the
variable, is significantly different from zero. Sample sizes of 60 to 70
are sufficient to have a reasonably small "t" statistic. Larger samples
reduce the latter only sllghtly. In regression analysis, the absolute size
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of the sample, not the proportion of the population sampled, is the critical
factor.l This, of course, assumes a random sample.

Journeymen machinists and apprentice machinists included in the study
were randomly selected from 18 establishments in the Greater Boston area
employing a total of 140 apprentices and approximately '1l,200 machinists.
A number of employers had long histories of well regarded training in the
apprenticeable trades. Only two of the 18 sampled employers had unions, and
neither had the equivalent of the JATC in construction. The unions were
industrial in structure and did not participate in the administration of
apprenticeship. Fifteen of the 18 employers were drawn randomly from 38 listed
by the state Division of Apprentice Training as having apprentices in
registered machinist programs as of mid-1971. (When contacted, one was found
to have no apprentices.) The remaining three firms of the 18 were randomly
drawn from metal working and metal fabricating establishments listed in the
Massachusetts Industrial Directory 1971° that had been identified by apprentice-
ship officials and others familiar with training in the area as having either
formal but unregistered training programs for machinists or a reputation for -
effective training.. Companies with unregistered programs were deliberately
included in order to compare their programs with the registered ones of the
remainder of the sample. (Again, when contacted, one was found to have no
machinists in training.)

Although the intent was to distribute questionnaires to machinists in the
same employing units from which we drew the apprentices, two of the sampled
firms had no machinist apprentices or trainees. In addition, one firm felt
it could not permit interviews or the distribution of questionnaires because
of ensuing litigation and because of imminent collective bargaining negotiations.
Another firm with both journeymen and apprentices allowed us to distribute only
questionnaires to both groups but not to interview apprentices. Long standing
corporate policy prohibited outside contacts with employees while working or the
divulging of their addresses and phone numbers. Permitting the distributien of

1. For example, the "t" statistic at the .95 confidence leveél for samples
of different absolute sizes are:

Sample Size "t" statistic Change in
' "t-statistic"
2 ' 2.920 -
10 1.812 .108
20 1.725 } .087
30 . 1.697 .028
40 . 1.684 .013
60 1.e71 013
120 1.658 .013
o« 1.645 013

2. Commonwealth of Massachusetts, Department of Commerce and Development,
Boston, Mass., 1971.




12

questionnaires was a radical departure from past practice. Both these firms
made available detailed data about their training programs, their apprentices,
and the current positions with the firm of their former apprentices.

en of the employing units were job shops ranging in size Lrom fower
than five employees to nearly 70. One of the ten also produced specialivoed
industrial equipment. Twenty~five of the apprentice interviews and 15 of
the journeymen questionnaires came from these job shops. All but one of
the remaining eight units were captive shops of major corporations employing
well ovexr 1,000 workers each. Thirty-eight of the apprentice interviews and
92 of the journeyman questionnaires came from the captive shops. A variety
of metal using and metal fabricating industries was represented: aircraft
engines and parts; ship building and repairing; measuring, analyzing and
controlling instruments; electrical machinery; cutlery; “ﬁmmunlcatlon ‘equipment;
and photographic, medical and optical goods.

In all, then, interviews were conducted with 63 machinist apprentices
working in 14 units employing 140 apprentices, and 107 journeyman question- -
naires were returned from 18 units employing about 1,200 machinists.
‘Questionnaires also were distributed to journeymen machinists in two more
employing units that had no apprentices or trainees, and ma11 questlonnalres
to both journeymen and apprentlces in another unit.

The 107 returns represented 20.0 percent of those distributed. The
questionnaires were distributed to 7.0 percent of the journeymen machinists
in the Boston SMSA. The U.S. Census of Population reports that 7,568
machinists lived there in 1970. Not all may have worked in the area,
however, nor is it known how many could be legitimately considered all
round craftsmen.

Fifty-three of the 63 apprentices were in registered programs. The 53
represented over 10 percent of the registered machinist apprentices in the
entire state, which had only 454 at the end of June 1971. i

The machinist data were supplemented by information about related courses
taken by 331 tool and die makers employed in metal working or metal fabri-

- cating firms in the Boston area in 1966. The men had been interviewed for a
study of how tool and die makers were tralned.2 Of particular value were two
performance (or skill) ratings given for each man by his immediate supervisor
or foreman. One was a measure of the man's overall performance; the other, of
the range or breadth of work he could do. 1In addition to these measures,
detailed information had been gathered about each man's training path, education,
years in trainihg, and the number of years before he had been classified or
paid as a tool or die maker, and before he considered himself a competent, all
round craftsman. '

1. U.S. Bureau of the Census, Census of Population: 1970, Detailed
Characteristics, Final Report PC(1)-D23, Massachusetts, U.S. Government
Printing Office, Washington, D.C., 1972. Tables 170 and 171.

‘

2. M.A. Horowitz and I.L. Herrnstadt, A Study of the Training of Tool
[: T(: nd Diemakers, Northeastern University, Boston, Mass., 1969.
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Nearly all the tool and die makers originally had been trained as machinists
and had worked as such before becoming tool makers, die makers, or tool and die
makers. - Machinists and tool and/or die makers are closely related crafls. ‘They
operate the same metal working machines and devote a major part of their working
time machining metal parts to close tolerances. The major difference belween
the two crafts is that the tool and die maker machines parts for a tool or a
die, and often will be responsible for its assembly and proper functioning. In
contrast, the machinist makes parts that enter into a wide range of metal
products, and he usually is not responsible for assembly.

The electrician apprentices and the hoisting engineer apprentices were
chosen from members nf two local trade unions in the Boston area. In each case
the population of apprentices was stratified to obtain an equal percentage of
the participants from each year Qf‘apprenticeship. A random stratified sample
of 73 IBEW apprentices thus was drawn from the apprentices indentured to the
electricians JATC; a random stratified sample of 74 apprentices was drawn from
the apprentices indentured to the operating engineers JATC.

The 73 apprentice electricians constituted 16.4 percent of their group;
the apprentice hoisting engineers, 53.6 percent. Most of the apprentice
engineers he:e in their third or fourth years. No new apprentices had been
admitted into the program in 1971-72 or 1972-73, because a drop in job
opportunities had left a high proportion of journeymen idle and had severely
curtailed training opportunities. The second year apprentices were individuals who

either had returned after entering military service at the end of their first .. . . ..

year, or were repeating their second year because of injury or illness, or

poor grades or attendance in related instruction. In contrast, the electricians
had not experienced the same lack of work, although by 1973 a drop in conbtruc—
tion activity by union contractors was beginning to hurc them also.

The following table gives the distribution of the apprentices populatlons '
and - samples by year of- apprentlceshlp. - ‘

. . 2 2 2 2 3 ' 2. . o 3 S
|apprenticeship ~ Electrician Apprentices Hoisting Endineer Apprentice
Year Total | . Number Percent of| Total Number - .{Percent of
Class |Interviewed| Class | Class |Interviewed| Class
1st 116 17 14.6 0 0 --

2nd 120 20 16.7 12 9 75.0

3rd 133 20 15.0 64 | 32 50.0

- 4th , 76 { 16 21.1 62 ' 33 .1 51.6

TOTAL | 445 73 16.4 138 74 53.6

The IBEW local deals with approximately 125 employers, and its apprentices
constituted nearly all the registered electrical apprentices in construction
in the area. According to the records of the DAT there were only 62 additional
apprentices employed by 14 Boston area contractors in registered programs
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. 1
independent of the JATC.

Questionnaires were mailed to 870 journeymen electricians drawn rvandomly
from those with addresses in the Boston area in the 1972 List of Licensed
Electricians issued by the Massachusetts State Examiners of Electricians.

Since union affiliation of electricians on the List is not given, it was -
impossible to stratify the sample on this basis. A total of 196, or '
24 percent of the 800 deliverable questionnaires were returned.

The original intent had been to mail the questionnaires to journeymen .
in the same IBEW local to which the apprentices belonged However, the union
officers, newly elected in 1972, felt it would v1olate the ‘union constltutlon
to divulge the name and addresses of the. nenbershlp to nonmenbers. One Xxeason
for the refusal to release the list was the. irritation of the rank and flle
over unsolicited mail recelved by them, which they consldered an 1nvas1on of
privacy. In addition, the local was still smarting over what it felt was ‘a
misuse of background information disclosed in confidence. to a local Journallst.
The local's sensitivity led us not to enquire about union membershlp in the
electr1C1an s mail questlonnalre.

A ‘total of 752 mail questionnaires, amounting to 20.7 percent of the ’
journeymen population, were sent to two different groups of journeymen '
hoisting engineers in the IUOE local associated with the engineers JATC.

A sample of 584 journeymen who had not been apprentlced was drawn randomly .
‘from the 2,500 members of the local. The other group consisted of all -

- 168 journeymen trained as apprentices since the program began in 1963. The
return rates from the non-apprenticed engineers and the apprentlced ones -

. were about the same: 23.1 percent for the first, and 22.6 percent for the
second. In all, 173 questlonnalres, or 23.0 percent of those mailed, answered.
The nearly identical returns from the two groups suggests comparable attltudes

- towards the study and perhaps towards tra1n1ng as well.

The number of ]ourneymen electrlclans and the nurber ‘of journeymen
engineers in the sample who returned questionnaires represented about 8.0
‘percent and 7.0 percent, respeCtlvely, of those reported by the 1970 U.S.
Census of Population as res1d1ng in the Boston area and employed in .construc-
tion.3 Since only employed workers are included, the figures mlght ‘understate
the actual numbers in each trade. The difference probably is small for
electrlclans, for whom job opportunltles in constructlon were plentlful at
the time but may not be for the hoisting engineers for whom work in constructlon
‘already was slack. :

1. There also were>82 with three large industrial establishments,
2. Seventy of the 870 were returned as undeliverable.“‘.

' 3. U.S. Bureau of the Census, Census of Population: 1970, Detailed
' Characteristics, op cit., Tableg 170, 171 and 180. There were 2,399
electricians; 429 cranemen, derrickmen and hoistmen; and 1,369 excavatlng,
gradlng and road: ‘machine operators, excluding bulldozer operators, employed
" in. constructlon in 1970. Ancther 397 bulldozer Operators also are listed but

Q ot dJ.strJ.buted by 1ndustry
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In summary it should be noted that our analysis and conclusions are
based upon personal interviews with a random sample of apprentices and with
apprentice coordinators and instructors. ‘The data gathered from the mail
guestionnaires sent to journeymen were used to substantiate the conclusions
drawn from the personal interviews. It should be noted that the guestion
of randomness only arises with respect to the construction trades. There
were over 300 personal interviews with journeymen machinists. In addition
we attempted to check the randomness of the respondents in the construction
mail questionnaire by comparing their characteristics with the characteristics
of apprentices. (See Appendix for the characteristics of the two groups.)

Data and Information Sources

The study relied on a variety of information and data sources. These
included personal interviews, mail questionnaires, company personnel records,
company training records, and the records of Joint Apprenticesuip and Training
Committees (JATC's). Background data on wages, employment, hours worked, and
the market structures of the industries or trades studied came from vubl ished
and unpublished material of municipal, state and federal governments, &> well
as the data banks of the National Bureau of Economic Research, and the Wew |
England Economic Project. :

Detailed, semi-structured personal interviews were conducted with the
following groups: representative samples of active apprentices during 1971
and 1972 in each of the three trades; local and international officers and
staff of the International Brotherhood of Electrical Workers (IBLW), the
International Union of Operating Engineers (IUOE)} and the International
Association of Machinists (IAM);l line and staff officials, including training
directors, of the firms employing machinist apprentices; a selective list
of general ‘contractors and subcontractors including both union and non-union;
directors and other representatives of employex associations in the three
trades: JATC coordinators and members; state education officials and city
school administrators; administrators of private technical schools; teachers
of related instruction classes; and finally, representatives of the federal
Bureau of Apprenticeship and Training (BAT) and of its state counterpart,
the Division of Apprentice Training (DAT), part of the Massachusatts Depavtment
of Labor and Industries. It should be noted that the BAT and the DAT share
responsibilities for different apprenticeable trades and areas to avoid
duplication of effort. Schematically, the interviews can be classified as
follows:

1. Supply side of the labor market
a. Workers

(1) Active apprentices in the machinist, electrical and
operating? éngineering trades . '

.

1. Officers of unions other than these three. also were contactéd,
although their programs were not systematically studied.

Q 2. The terms oOperating eng1neers and hoisting engineers are used

nonmously.
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(2) Journeymen machinists, electricians and operating
engineers

(3) Apprentice drop-outs from the same trades
b. Trade unions

(1) Business agents (or managerss) of local 1BEW and
IUOE local unions in Boston area

(2) National staff of the IAM, IBEW and IUOE
c. Training organizations
(1) Schools
(a) Vocational education officials of the state
school systems and of local schools

conducting related instruction classes

(b) Administrators of private trade/technical
schools

(c) Related instruction teachers

(2) (a) JATC coordinators, staff and member:s of the
electrical and the operating enginecers trades

H
{p) National training directors of the IAM, IBEW,
and IUOE

2. Demand side of the labor market
a. Individual employers
(1) Personnel officers, training directors, selected
supervisors of firms and establishments employing

machinist apprentices

"(2) Proprietors and managers of selected general contractors
' and specialty trade contractors, union and nonunion

b. Officers of employer associations

(1) General contractors and specialty contractors, union
and nonunion construction

(2) Metal machining

1. These could be classified on the supply side as well.
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The interviews with the contractors and their associations were semi-
structured and sought two kinds of information. The first dealt with the
structure and the economics of the industry or a specific sector, such as
general contracting, commercial and low rise residential construction. The
second dealt specifically with the. skills expected of electriciauns and
operating engineers, training policies, training practices, labor recruit-
ment and retention. Unorganized contractors were specifically sought out
to see what difference the absence of a union meant for training and recruit-
ing.

Nature of Information Sought

From educators, coordinators, and training directors, we sought informa-
tion about their role in the administration and financing of related instruc-~
‘tion. Of particular -interest was the extent to which they influenced _
curricula, course content, choice of instructors, and teaching methods, as-
well as their ability to keep up with advances in the trade and in teaching.

From the apprentice interviews we obtained information about their
education, reasons for choosing their trade, and their training experiences
at work and in related instruction. We also obtained information about the
coordination of related instruction and on-the-job training, the repetition
in related instruction of prior courses, and their evaluation of related
irstruction. :

From the journeymen We obtained information and their education, training
and related instruction, and their evaluations of the latter. The mail
questionnaires, of course, afforded no opportunity to explore motives and
subjective evaluations. ‘

The cellection of information from journeymen proved vexing.. First, we
had the difficult task of severely limiting our questions in oxrder to
minimize the risk 'of not having the questionnaires returned. Still, about
one fifth of all those mailed or distributed were returned usable, a return
rate well within the range of most mail questionnaires. Second, our follow-
up efforts were blocked by our desire to maintain the anonymity of the
respondents, hoping that anonymity also would encourage returns. Thixd,
our plans had called for obtaining names and addresses of journeymen from
‘the two unions in the construction industry.. One-of the unions, however,
felt unable to furnish mailing lists because of sensitive internal consider-
ations. Although we substituted the public List of Licensed Electricians,
our initial meiling could not distinguish between union and nonunion members,
or construction and maintenance electricians. Moreover, addresses on the
list were not always current. Fourth, since the machinists had to be located
by first selecting a company, we hoped to have Supervisors distribute them.
‘However, two employers would not allow us to contact or send questionnaires
. to their employees. Where supervisors distributed questionnaires to journey-
~men, there was reluctance in some job shops to irritate the men by reminding
them to return overdue questionnaires.

Finally and probably most important, we had to contend at best with

S
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impatience and at the worst with an unanticipated amount of distrust and
hostility towards requests for personal information. There are a number of
possible explanations for these negative attitudes: frequent official and
prival.e requests for data about union or company activities, a deluge of
unsolicitated "junk mail," the "invasion of privacy" represented by divulging
names and addresses of members or employees to outsiders, the failure of
researchers and other information seekers to send their findings to those
who had cooperated in producing them, and the underlying suspicion that any
information provided could be used for private gain or as a wWeapon against
the contributors. As already noted, at least one of the unions had felt
victimized by the misuse of information given in privacy. The building trades

~in particular were wary of this possibility.

Q

In the background thers were such forewarnings as the public clamor
about some of the questions being asked in the 1970 U.S. Census, and where
the trade unions were concerned, such irritants as the open hostility of
some groups towards "high union wages” or "restrictions on entry." Locally,
charges of racial discrimination in membership practices had been made by
official bodies, state officials, and certain minority spokesmen, despite
the existence of an active "hometown" plan to recruit and train minorities for
skilled construction jobs. Simmering beneath the surface were persistent
suggestions of nepotism in the admission policies of certain unions. These
factors aroused mlsglv;ngs about the eventual use of information glven in good
faith.

Nonetheless, with only one or two exceptions, all the union officexs,
training directors, company officials, and association executives were
cooperative and candid. The apprentice coordinators could not have been more
helpful. ) ' '

The two JATC's and the two firms that would not allow their employees
to be contacted made available detailed data that could be used to rigorously
test major hypotheses about related instruction or apprenticeship.

Data from the JATC's included the related instruction grédes for each
apprentice, his attendance, and the number of hours worked. The hourly
data from the electrician's JATC covered a twelve-month period in 1971 and
1972. The grades were ‘the overall averages for each semester. The
electrician's data also included for each apprentice the number of hours spent
during the year on particular tasks and the number of employers for whom he
worked. The hoisting engineer's hourly data covered five months, beginning
with October 1971. Here the grades were those for each course, for conduct and
for effort. There also was a grade for on—-the-job performance given by the '
journeymen with whom the apprentice worked.

The two firms provided us with demographic characteristics of their
machinist apprentices, their educations, grades in related instruction, and
course attendance. One of the two also made avaiiable the current p051ulon
with the company of apprentice graduates of the last five years.

Questionnaires to Apprentice Drop-outs

The least. successful of our efforts was the attempt to contact apprentices

RIC
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who had prematurely left the apprenticeship programs included in our study.
Names and mailing addresses were obtained from records of the state DAT, and
from one JATC. It was decided not to go further back in time than five years.
The original mailing went to 302 former apprentices who had not completed
registered electrician, hoisting engineer, or machinist programs since 1966.
Only 231 of the 302 had addresses to which mail could be delivered. The
return rate from the 231 was just 10.4 percent. Eleven former machinict
apprentices and 13 former electrician apprentices responded; none of the
hoisting engineers did.l

The principal reasons for contacting apprentice drop-outs was to learn
if their aborted training had nonetheless proven valuable in terms of their
later labor market experiences, and whether related instruction had contributed
to their failure to finish training. One hypothesis is that apprentices drop -
out when the labor market is tight because they then can command journeyman's
pay. Another is that related instruction discourages otherwise capable people
with inadequate education or with a dislike of formal schooling. Not all was
lost, however. One of the questions asked the sample of apprentices was
whether they knew of any apprentice contemporaries who had left the program
because of an inability to cope with related course work. .

Organization of the Study

The next chapter introduces labor market information for each trade,
cont.asting the casual occupational or horizontal labor market in construction
with the vertical employer or =stablishment oriented labor market in metal
working. Included are employment trends in the 1ndustr1es or industrial
sectors employing the three skills, and where poss1ble, wages and earnings.
Except for the decennial census, there are no continuing employment or earnings
sexies for any of these critical trades.

The next three chapters describe and analyze related 1nstruct10n in each
trade in turn. Chapter 3 treats the operating engineering trade; Chapter 4,
the electrical; and Chapter 5, the machinist. Each of these chapters contains
three distinct sections. The first describes the nature of related instruction
in the trade; the second discusses the major flndlngs of the apprentice interviews;
and the last uses multiple regression techniques  to test the effect of related
instruction on apprentice performance. In the two building trades,  the-
measure of performance used is hours of work, on the realistic assumption
that contractors will tend to retain longer only their more capable men. In
the machinist trade, in a much differently structured ‘labor market, the same
measure has less validity, and is buttressed by the ratlngs collected in an
earlier: study of the tra1n1ng of tool and die makers.

Chapter & compares the role of related instruction in each trade. This
chapter also compares and analyzes the findings from the written questionnaires
distributed to journeymen and discusses the costsof related instruction. The

1. We did not attempt to draw any inferences based upon the drop-out .
questlonnai*e. :
Q
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final chapter of the study presents our major conclusions and Lhe policy
recommendations they support.

o
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CHAPTER 2
STRUCTURF OF THE INDUSTRIES

This’ chaptexr describes the nature of construction and metal working
industries in the Boston Area and explains the reasons for the individual
analy3sis of each trade. The first part of the chapter discusses these reasons,
while the rest of the chapter provides background 1nformatlon about the trades
and industries.

Rationale for Separate Treatment of the Three Trades

The three trades selected for analysis in this study differ substantially
in terms of both labor and ‘product markets, and the nature of the work. The
greatest differences are between the labor and product markets of manufacturing
industries (which employ the machinists) and of the construction industry
(vhich employs the electricians and the operating engineers).

While there are differences in the ope<ration of labor markets amcag the
various manufacturing industries, these differences are minor comparsd with
the differences between manufacturing and construction. In most manufacturing
industries firms are free to hire any job applicant and they then can decide
whether or not he is to be trained for a specific job. Upgrading of workers is
a relatively common phenomenon and an internal labor market, operating within
the plant, governs the pricing and allocation of labor. An employee hired by
a manufacturing firm generally works in a specific work site and knows what
his specific work assignment is, and what his prospects are for regular,
steady employment. Thus, a machine operator may be hired to operate a lathe,
and then trained through upgrading to be a machinist; 'or a machinist may be
hired and trained to be a toolmaker or diemaker. In cither case, the employee
knows where he is to work, what hlS job is and whether ho has a regular job

with the enployer.

The operation of the labor market in the organized sector of the con-
struction industry is generally dependent upon the forces of an individual
craft union and a contracting firm that may be dealing only with the craft
-union. An employee is likely to find out about an employment opportunity
through his union, and the union business agent may actually refer a
specific union member to the job. This tie between union and contractor
need not be very close, and craftsmen may locate their own jobs, as they do
in the unorganized sectcr. Unlike the situation in manufacturxing, where an
employee is attached to an employer, in construction a worker is attached to
the industry, but not necessarily to a single employer. The attachment of
the worker to the firm in manufacturing is reinforced by recall rights. When
employed by a construction contractor, the worker 'is aware that the duration
of his employment (and therefore his attachment to the’ firm) “¢an dépend upon.
the need for his craft at the construction site. When the specific work is
done, the worker's job may be over. If the coniractor has other work it is
possible he may employ the worker -at the other job, site; if no. other .work. is
avallable the worker may have to seek work elsewhere.

While a manufacturing firm may engage in any number of types of training
of its employees (or perhaps none at all), the contractor in the construction
-industry is generally limited to the ch01ce ‘of no training ‘or apprentlcebhlp
training. The decision as to nunber of apprentices” and their selection is '
»hegotlated by the union and the employer assoc1atlon. Whether an. 1nd1v1dual
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firm takes any apprentices is decided by the firm, subject to union pressure.
The individual employer desires more journeymen in the trade, but is reluctant
to bear the costs of training.

There are labor market differences between different crafts in tho
construction industry.l Electricians require a different kind of training
than the operating engineers; the former require more nonmanual skills such
as electrical theory, mathematics and blueprint reading. Also, while the
electrician may specialize, it is not too common for him to do so; the training
of electrician is sufficiently broad to cover most aspects of the craft. 'The
work of the operating engineer is such that many do specialize, and the training
can be designed to turn out journeymen who are capablie of performing limited
work of the craft. Thus, an operating engineer may specialize in blade equip-
ment and would not be qualified to operate a crane. The reverse may also be
true.

The products of the three trades under consideration are sufficiently
different to underline the need to treat each of the trades separately.
The machinists normally work in manufacturing industries whose final product
is a physical commodity that is either sold to other firms or used internally
by the firm that produced the product. The electrician in the constructjom
industry sells a service, i.e., the installation of wiring and electrical
equiprent in a structure. Thus, the electrician performs a direct service for
the structure that is being built. The operating engineer, on the other hand,
is frequently. performing an indirect service for the construction of a
structure. The work performed by operating engineers in building construction
generally is a service to other crafts, that is, holsting equipment or material
needed by werkers in other crafts who are performing a direct service in the
construction. The pace of work is therefore dependent upon the work performance
and needs of other crafts. In highway construction, operating enginecrs are
the major craft on the project. -

Just as the difference in product and labor market differentiate the basic
aspects of the three trades under consideration, these differences also have an
impact on their apprenticeship programs. While apprenticeship normally serves
the same function, i.e., the training of a craftsmen, there are differences
among programs for different crafts. At a minimum all apprentice programs
‘are geared to imparting the broedly defined sekills of a craft. However, an
apprenticeship program may alsc cffer training in supervisory skills and in
skills that are needed by an independent contractor. While such skills may
not be part of the trade, they do make upward mobility considerably easier.

An apprenticeship program may also serve an important socializing purpose,

1. Strauss points out that within construction itself there are differences
between crafts in the degree to which an employer is willing to retain a
craftsman on a permanent basis. This leads to different attitudes in the
willingness to train. See George Strauss, "Apprenticeship: An Evaluation .
of the Need," Essays on Apprenticeship, Norman F. Duffy, ed. (Center for Studies

in Vecational and Technical Education, ‘University of Wisconsin, 1967)pp. 12-14.
2
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which serves the very important function of having the graduate apprentice
accepted as an equal by his peer group.
)

The administration and structure of the training may also vary among
programs. The variance may include such factors as formality, the logical
progression of assignments, the ability to ceordinate on-the-job training
and related instruction, and emphasis on practical experience as distinct
from didactic materials. Within this framework the role of related instruc-
tion may differ substantially from one apprentlce program to another.

The role of related 1nstruct10n in the apprentlceshlp of machinists is
fairly clear, largely because the programs are sponsored by individual
companies. Where a company offers the related instruction aspect of its
apprenticeship program, it can tailor -the class work to its own specific
needs. Leadership qualities may be taught, as well as the formal classroom
needs of learning the trade. Greater coordination can also be 6btained
between classroom instruction and on-the-job training because of the closer
control the firm has over both parts of the apprenticeship program.

The related instruction part of the electrician apprenticeshlp program- also
contains aspects of leadership and supervisory training. .Here, however, the -
apprentices are also exposed to materials that are needed to become an »
independent contractor. Since electricians are licensed by the state, safety
rules and regulations.(the electrical code), are also taught in the classroom.
While some coordination between related instruction and on-the-job training
is possible, not too much actually. occurs. The training on the job is
determined by the nature of the work at the construction site,. and the se-
quential order of training from the least difficult to the most difficult may
not be possible. '

The classroom aspect of the apprenticeship for operating engineers
(especially for hoisting and digging equipment) differs significantly from
that of other apprenticeship programs. There is very little of the duties
and functions of an operating engineer that can be taught in a classroom.
However, some of the knowledge learned in the classroom also is needed as a
journeyman, e.g., in supervising his own apprentices. The training for
operating engineer is basically experience on the machinery tg be used.
Apprentices functior on the job as oilers in the Boston area.
they perform rocutine preventative maintenance, simple ‘'repairs, and act as
signalman. Classroom instruction is geared in part to teach these skills, but
clearly, after the first year the overall intent is on training journeymen
operators. This dichotomy between classroom objectives and the work performed
on the job by the apprentice distinguishes this trade from the other two.

Examining these three trades from the view of the labor market, the

- product market, their apprentice programs and the role of related instruction,

their differences become clear. Apprenticeship programs and the related

1. In some jurisdictions, third and fourth year apprentlces actually
operate blade equlpment by themselves.

In this capacity
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_instruction that go with them are not a homogeneous product. The variations
"are substantial, and any in-depth analysis of related instruction requires
.that each trade be handled separately.

'Nature of Employment in the Industries

All types of worker training, .including apprenticeship, occur within
the milieu of the labor market. In order to have a better understanding
of specific apprenticeship programs, it is necessary to have some data on
employment and earnings in the industries and the occupations with which
we are concerned. Employment data by occupation is not generally ‘available
but changes can be estimated, based upon some 1ndustry data.

Vhile employment in the service sector of Massachusetts‘and in Boston
has continued to rise, the manufacturing Sector has declined in both
relative and absolute terms over the past decade. Manufacturing employ-
ment in the state was 698,000 in 1960, but by 1971 the figure was 604,000,
a decline of over 13 percent. The drop was not steady from year to year.
From 1960 through 1964 the figures declined; then increases ~occurred
in the next three years recouping the total previous loss. (Employment in
1967 exceeded that of 1960 by close to 2,000 workers). The employment drop
from 1967 to 1971 was very sharp.

Construction in Massachusetts has continued to grow over the decade.
From about 78,000 construction employees in 1960 the industry expanded
fairly regularly to reach 100,300 in 1971, an increase of 28.3 percent.

Employment in the Boston SMSA represents well over one-third the tolal
employment in the state, and over 50 percent of construction employment in
the state. Because of the industrial structure of the Boston SMSA, manufacturing

_ employment in the.area showed a larger decline than in the state. The cyclical

pattern was the same for the Boston area, with manufacturing empioyment at -
303,800 in 1960; 275,500 in 1964; 305,000 in 1969; and 259,400 in 1971. The
decline over the decade was 14.6 percent for Boston SMSA, compared to
12.5 percent for the rest of the state.

Construction employment in the Boston SMSA rose during the past decade by
16 percent, less than 28.3 percent for the state as a whole, and considerably
less than the 46.2 percent for construction employment in the rest of the
state, excluding the Boston SMSA.- In the Boston area, constructlon employment{'
was 46,800 in 1960, and it rose rather steadily to a peak of 57, 000 in 1969. -
In 1970 and 1971 employment fell, dropping to 54,400 in'the'latter year. ’

. Average annual employment by construction trade is not avallable.
‘YHOWever, as an indication of the significance of the trades, employment by
relevant industry grouping is presented. Tt may be noted that these industry
employment figures include not only the craftsmen but also all other’ employees
in the industry. Table 1 shows for the Boston SMSA and for Massachusetts

‘average annual employment from 1960 ‘through 1971 “for' contract: constructlon,
electrical contractors (SIC code 173) and for contractors employlng operatlng

. engineers (SIC codes 161. ‘and- 179) . Employment in-the electr1ca1 contractlng

o, -industxry rose steadlly over the past decade in the. Boston . SMSA, increasing
. “from 3,200 in 1960 to over 5, 000 in 1971, a jump of about 60 percent. Employ-

’ ~'m€nt by electrlcal contractors 1n the state also rose S1gn1f1cantly over the
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decade, with a rise in excess of 60 percent. Contractors employing operating
engineers showed a substantial employment drop in 1961, but ever since then
employment has been climbing rather steadily. In the Boston SMSA the rise
since 1961 was about 18 percent; in the state as a whole the rise: was -about
36 percent double that of the Boston area. -

craftsmen in Massachusetts, 1968-1975 have been made by the Massachusetts
Division of Employment Security.; The following shows the relevant information: S

hstlmaces‘ofaenployment and manpower requirements for construction

Y i
SN

TABLE 1

' AVERAGE ANNUAL EMPLOYMENT IN CONTRACT CONSTRUCTION,
MASSACHUSETTS AND BOSTON SMSA, 1960 - 1970

-|Construc~-|Contractors |ating Engineers|Construc-Contractors |ating Engineers

BOSTON . . © MASSACHUSETTS
S N Contractors - L o Contractors
Contract |(Electrical. |Employing Oper-|Contract [Electrical |Employing Oper-

tion | - SIC 173 |SIC 161 and 179{ tion | SIC 173 |SIC 161 and 179|

1960 46,760 3,200 9,415 78183 5,677 . 14,025
1961 45,541 = 3,458 8,351 77,658 5,798 . 13,806
1962 47,233 ‘3,611 8,361 79,700 6,205 - 13,711
1963 48,350 3,479 8,609 81,416 6,045 14,283
1964 50,316 3,657 8,741 6,900 = 6,318 15,470
1965 50,533 3,961 8,502 87,616 6,761 15,623
1966 50,258 4,133 . . 8,817 88,583 7,230 15,992
1967 50,275 4,174 8,744 88,850 7,523 16,212
1968 53,083 4,335 9,232 93,600 7,898 17,219
1969 57,033 4,822 . 9,738 99,608 8,748 - 17,839
1970 * 56,458 5,171, 9,877 100,050 9,279 . 18,888
1971 54,400 5,496 9,950 100,300 9,755 19,179

Source: Massachusetts Division of Employment Security

1. Massachusetts'D1v1sion of Employment'Security, Occupational Research

Department Construction Industry in Massachusetts, Empl_gnent and Unemploy-

ment.»

August - 1971, p- 5.
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_ While employment of all construction crafismen is expected Lo rise by
about 7.8 percent froix 1508 to 1975, the number of new people needed for
growth, and deaths and retirements amounta to about 23 percent. The expectoed
needs due to growth (9 ‘percent) and the total needs (22 percent) for ex-
cavating, grading machine operators are quite similar to those of the toLal
craftsmen group. Electricians, on the other hand, are expected to grow at

. a much slower rate. Employment of electricians is expected to rise by only
2.1 percent over the seven-year period, 1968-1975; and the total job openings
for this craft are expected to rise by only 13 percent. (See Table 2.)

TABLE 2

FORECAST OF MANPOWER REQUIREMENTS IN CONSTRUCTION
FOR MASSACHUSETTS, BETWEEN 1968 AND 1975

Employment Job Openings 1968 - 1975

Trade Due Due to
: Differ- to Deaths-ke-
1968 1975 ence Total Growth tirements |

All Construction Craftsmen 79,095 85,326 6,231 17,800 6,231 11,569
Electricians 11,886 12,136: 250 1,580 250 1,330

Excavating, Grading
Machine Operators 4,393 4,805 414 969 413 556

Annual employment data in the third trade under study, machinist, are -not
readily available for Massachusetts or for the Boston area. As an indication
of employment trend, employment in industries that employ large numbers of
machinists are presented in Table 3. It should be noted that in most companies
in such industries, machinists represent a small percentage of total employ—
ment. Total employment of the five industries selected in the Boston SMSA
showed a decline of 6.4 percent from 1960 to 1971, although there is.consider-
able differences among the industries. Fabricated metals and electrical
machinery showed substantial employment declines’ (10 percent and 26 percent
respectively) over the eleven year period. While employment in transportation
equipment fluctuated widely over the decade, it ended up at mors or less the
same level as in 1960. Machlnery (except electrical) and instruments both
showed substantial employment increases, with employment in the former rising
by about 15 percent, and in the latter by about 32 percent.

While employment in the machinist trade undoubtedly shows a cyclical
movement, Seasonal variations are not serious in those industries that
commonly employ. machinists. In construction, hdwever, the weather and the
elements do have an effect upon the sqale of operation, especially in those

>
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’ ‘ - TABLP 3.
EMPLOYMENT IN INDUSTRIES EMPLOYING LARGE NUMBLRS OP MACHTNISTS,

BOSTON,. SMSA,

(in thousands)

1960- 1971

Emgloyment ‘and Earnings, 1939- 1971.

Fabricated Machinery " |Electrical fransportation S
Metals (Except Electrical)Machinery Equipment Instruments o
sIC-34 SIC-35 SIC-36 SIC-37 SIC-38  |Total

1960 i5.5 28.2 61.9 18.4 14.5 139, 5
1961 16.7- 28.2 59.7 21.9 135 7 14005
1962 17.3 28.7 57.7 1.7 14.7  136.3
1963~ 16.6 29.9 51.6 - '15.8 16.2  130.1
1964 16.5 3L.3 | 46.2 14.6 15,8f"'124,4
1965  17.0 33.2 . 47.9 18.8 16}3 133.2
1966  18.0 ~ 35.8 54.2 21.5 17.8  147.3
1967  18.1 35.5 57.4 23.8 19,0 153.8
1968 17.1 34.3 57.5 21.9 218.5 . 149.3
1969 16.8 34.3 55.5 21.2 9.7 147.5
1970 15.9 34.6 51.3 20.2 19.8  141.8
1971 14.9 32.3 45.8 18.5 19.1  130.6
Source: - ﬁ S. Department of Labor, Bureau of Labor Statlstlcs,
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“

areas where winter weather is severe. The New England. climate does have a
significant impact upon construction during the winter months, and as a

result the industry shows a marked seasonal pattern. DImployment in contract
construction, as well as electrical contractors (SIC 173) and contractors
employing operating engineers (SIC 161 and 179) shows a high during the summer
months and a low during the winter months.

An examination of the monthly cmployment ftigures for contraecl con-
struction, electricians (SIC 173) and operating engineers (SiC 16l and
179)l shows that the amplitude of the seasonality has been declining over
the past decade. The percentage variation from peak to trough and from
trough to peak has gradually declined from 1960 to 1971, indicating a
lessening of the seasonal factor. To some degree this may be the result of
technological changes that make it possible to engage in more construction
activity during the winter months. The greatest degree of seasonality was
shown by the operating engineers where employment varied from trough to peak
by more than 50 percent in the early years of the decade and by slightly
less than 50 percent in 1970. The electricians showed considerably less
seasonality, with employment varying from trough to peak by about 15 to 20
percent in the early 1960's and only 1l percent in 1970. The figures cited
above are for the Boston SMSA. 1In almost all cases the seasonality for the
construction industry for the state as a whole was greater than for Boston
SMSA. IR

Indusiry Structure

The general building construction industry- (SIC 151) in the Boston HMSA
has been growing during the past few years, even though the number of firm:
in the industry has dropped slightly. In the two-year period, September 1968
to September 1970 the number of firms declined from 1,75% to 1,649, a drop
of about 6 percent, while employment and the total wage bill increased -
substantially. As shown on Table 4, the general building construction
industry is highly concentrated. In September 1968 the ten largest firms
represented 0.6 percent of all firms in the industry in the Boston SMSA,
but employment of these big ten represented 24.5 percent oftotal employment
and their quarterly wages represented 28.7 percent of the industry's quarterly
wages. These ter firms employed an average of 513 workers, with an average
nquarterly wage bill of $1,285,400; the remaining firms in the industry employed
an average of 9 workers with an average quarterly wage bill of $18,000.

By September 1970 the numrber of firms in the industry declined by 107,
while the 10 largest firms grew even larger than they were in 1968. Employ-
ment in the 10 largest firms represented 31 percent of total industry employ-
ment, and the quarterly wage bill of these 10 firms represented 35 percent of
guarterly wages of the whole industry. These large firms employed an average
of 709 workers, with an average quarterly wage bill of $2,087,200, while the
remaining firms in the industry employed an average of 9.6 workers, with an
average guarterly wage bill of $23,000.

1. Raw data obtained from Massachusetts Division of Employment Security.
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TABLE 4

EMPLOYMENT AND WAGES OF TEN LARGEST FIRMS AND ALL
FIRMS IN GENERAL BUILDING CONSTRUCTION IN TIE RBOSTON
SMSA, 1968 AND 1970

September 1968 . SepLemb(:_r_ 1")79__‘_“
Ten Total Percent |Ten Total Percent
|largest |Firms of ten |Largest |Firms Jof ten -
Firms in | in Largest {Firms in | in Largest |
Boston Boston {Firms to[Boston Boston |Firms to|
SMSA SMSA Total SMSA SMSA Total
Total of Units 10 1,756 0.6 10 . 1,649 0.6
Total Employment - 5,131 20,893 24.5 7,090 22,784 31.1
Quarterly Total Wages $12,854 44,777 28.7 20,872 59,448 35.1
(000)
Quarterly Taxable '
Wages (000) - . $ 3,974 18,668  21.3 ° ‘5,430 20,820 26.1

Source: Computed from dala of the Mat.bachusotL Division of
Employment Security.
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It may be noted that the data cited above and on Table 4 were for the

' month of September, not a peak month for construction activity but also not

a very slow month. Normally construction hits a low in the winter months of
January, February, or March, when activity could decline by as much as
50 percent. During such slow months some small firms may have no work at all,
while the others may show a decline in- employment to below an average of

. nine workers.

According to Dunn and Bradstreet information for Massachusetts, there
wexe 8,441 firms in the construction industry, of which 2,188 were general
building contractors, 1,544 were plumbing, heating and air conditioning
contractors, 866 were electrical contractors, 581 wer painting, paperhanging
and decorating contractors, and 538 were excavating and foundation work
contractors. Information on size of firm was available for 7000 companies,
and of these 76 percent had under 10 employees; 13 percent had between 10
and 19 employees and 8 percent had between 20 and 49 employees. A distri-
bution of the firms by volume of sales shows that slightly more ‘than 50
percent had sales of under $100,000; 6 percent had :sales..of between:one
million and 10 million dollars, and only 0.3 percent hed over 10 mllllon
dollars. : ,

Wages and Earnings

Earnings data by occupation are not readily available, but numerous
clues can be put together to approximate the relative levels of occupational
earnings, if not the absolute levels. It is conventional:wisdom that’ con-
struction workers: receive very high wages, compared to workers in other indus-
tries. Because of seasonality, however, average annual earnings of workers
in the construction industry are not substantially dlfferent than’ the earnlngs
in many other industries. . . R W

An examination of Table 5 shows that in 1969 the average annual earnlngs
in industries such as machinery, except electrical, and transportation “equip-
ment exceeded those in contract construction by substantial amounts.  Other
metal working industries showed lower earnings, but the differences were not
large. From 1960 to 1970 earnings in contract construction rose much more _
rapidly than in other industries, and the level in 1970 exceeded the earnings
in all the metal working industries. Aagain the differences were not .
overwhelming. ’ ’

It should be noted that because of the seasonality in the construction
industry the construction worker is probably earning a higher annual income
while working fewer days during the year. It is not possible to determine
what other earnings opportunities seasonally unemployed construction workers
do have. Undoubtedly some may have opportunities to engage in part-time
economic activity, while others may not. The amount of o6ther -income earned
is not possible to determine. '

The metal worklng 1ndustr1es cited on Table 5 are those 1ndustr1es
which employ large numbers of machinists. In the manufacturing sector
of the economy these industries are relatively hlgh-paylng, nlthough there

s con51derable variation among them.

Aruntoxt provided by Eic: .
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TABLE 5

AVERAGE ANNUAL EARNINGS IN SELECTED INDUSTRIES,
BOSTON SMSA, 1960 and 1970

Average »
. Annual Earnings .

INDUSTRY , ~ Percent

1960 1970 Change
Contract Construction (SIC 15-17) -:$5,814 " '$10,542 81.3
Fabricated Metal Industries (sIC 34) 5,445 8,754 60.8
Machinery,-excapf Electrical (SIC 35) ' 6,034~ 9,936‘ 64.7
Electrical Machinery (SIC 36) , 5,366 9,165 70.8
TransportatiOnﬂEquipment (sic 37) © 6,890 . 9,773}*l 41.8
Instruments (SIC.38) 5,700 10,013 5.7
All Manufacturing (SIC 19-39) ' 5,289 8,673 64.0

Source: Massachusetts Division of Employment Security,
Employment and Wages in Massachusetts, 1958-70. °
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The specific earnings of craftsmen depend upon the wage rate for the
craft. In the construction industry, the union wage scale sets the rate for
all craftsmen employed by a union contractor. The craft union negotiates
a wage contract with the association of contractors in the geographical
jurisdiction of the union, and a wage rate is established for all union work
in the area. This is the situation for both the electricians and the
cperating engineers, although in the case of the latter different rates are
set for different types of equipment. ' '

In the case of the machinists, who are normally employed by firms in
manufacturing industries, there iS no single union wage schedule, nor for
that matter, is there a single craft union that represents all machinists.
In small machine job shops, if the machinists happen to be organlzed the
union is likely to be the International Association of Machinists; in the
New England area most such job shops are unorganized, and all of Lhe shops
we interviewed in the boston area were not unionized. In the larger metal
fabricating firms that are organized, the machinists are generally part of the
production workers kargaining unit, and are likely to be organized by an
industrial union, such as the International Union of Electrical Workers, the
-United Electrical Workers, or the United Automobile Workers. In such cases
the wage level of the firm may vary within an industry and among industries,
depending upon factors unique to the particular industry and union. For these
reasons ithere is not likely to be a uniform wage schedule for machinists in
an area.

In the Boston area the union wage scale for construction electricians
was $3.90 per hour in 1960; by mid-1972 the rate had increased to $8.50,
a rise of close to 120 percent. Fringe benefits for the electricians have
also risen, and it is estimated that the current cost of fringes per
" employee per hour is approximately $1.50.

The operating engineers have a schedule of rates, with wages varying
by type and size of machinery operated. The standard rate normally quoted
is the Group I rate covering heavy equipment. In the Boston area the :
Group I rate rose from $3.95 in 1960 to $9.31 in 1972, a rise of 136 percent-
the lowest standard rate Group IV (operators of pumps, compressor and
welding machines) rose from $3.50 in 1960 to $7.67 in 1972, an increase of
approximately 120 percent. Just as the electricians, the operating -
engineers have also had gains in fringe benefits and it has been estimated Ly
that these benefits would increase the workers' benefits by $1.50 per -hour.

Thus, in the Boston area, an electrician or an operating engineer who
obtains employment with a unionized contractor knows what his wage rate will
be. The union wage schedule is recognized by all organized employers. For
the machinist there is no such uniform wage. Firms employing large numbers
of machinists are not necessarily in the same industry, and their wage
structures may differ substantially. ' The machinist wage rate is normally part
of the firm's wage structure, and the. difference from flrm to firm may be
great. Some firms are organlzed and others are not, "but the- level is
determined by more than unionization.

According to a 197255réé'wégé survey in Boston by the U.S.=Bﬁreau

ERIC

A 11701 Provided by ERIC
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of Labor Statistics, the mean hourly earnings of maintenance machinists

were $4.73, with a range from a low of $3.00 to a high of over $6.00 per

hour. 1In our sample we found firms paying machinists as high as §%5.00 per
_hour, while other firms were paying as high as $7.00 per hnur. Many of these

firms maintained wage ranges for machinists, with some journeymen being hired -

in at rates as low as'$3.50 per hour.

On the whole, in job shops, even when unorganized, machinists were
earning about $1.00 per hour more than in the larger captive shops. This
differential may be explained, at least in part, by the fact that few of
the small job shops had much of a fringe benefit plan, and the higher wage
rate was to offset the fringe benefits offered by the larger companles.

o~

‘SklllS and Training Required

In almost all apprenticeship programs the emphasis is on the training
of an all-round craftsman who can handle, with little or no additional
training, any and all aspects of the trade. While a journeyman working
at this trade is likely to have a job where considerable specialization
occurs, broad knowledge of his craft gives him considerxable mobility, both
laterally and upward. Thus, from the view of the worker himself and of the
industry in which an apprentice is being trained, the broad training offered
by apprenticeship has great benefits.l

1l. Electrician

A complete description of the work that can be required of an electrician
covers duties and functions of the craftsman working in any industry. Such
functions clearly include many which are rarely if ever called for in the
construction industry. The following is the Dictionary of Occupational Titles
job description of electrician (any ind.) 824.281:2

Plans layout and installs and repairs wiring,
electrical fixtures, apparatus, and control
equipment: Plans new or modified installa-
tions to minimize waste of materials, provide
access for future maintenance, and avoid unsightly,
hazardous, and unreliable wiring, consistent
with specifications and local electrical code.
Prepares sketches showing location of all wiring
and equipment or follows diagrams or blueprints
prepared by others, insuring that concealed
wiring is installed before completion of future
walls, ceilings, and flooring. Measures, cuts,

1. Apprenticeship usually includes both OJT and related instruction.
The purpose of this study is to examine the independent contribution of
related instruction.

2. U.S. Department of Labor, Manpower Administration, chtlonary;of
Oc upational Titles, 1965, Vol. 1.
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bends, threads, assembles,.and installs electrical .
conduit, using such tools as hacksaw, pipe threader,

and conduit bender. Pulls wiring through conduit,
assisted by ELECTRICIAN HELPER. Splices wires

by stripping insulation from terminal leads with knife
" or pliers, twisting or solderlng wires together, and
applying tape or terminal caps. Connects wiring to
lighting fixtures and power equipment using handtools.
Installs control and distribution apparatus,. such

as switches, relays, and circuitbreaker panels,

fastening them in place with screws or bolts, using
drills, masonry chisels, hammer, .anchor bolts, and
‘wrench. Connects power cables to equipment, such

as electric range or motor, and installs grounding
. leads. Tests continuity of circuit to insure .

electrical compatibility and safety of all

components, using standard instruments, such as

ohmmeter, battery, and buzzer and oscilloscope. '

Observes functioning of instalied equipment or system

to detect hazards and need for adjustments, relocation,

or replacement. May repair faulty equipment or -

systems (ELECTRICAL REPAIRMAN). May be required to

hold license. May cut and weld steel structural Lk
members, using flame-cutting and welding equipment. = . .

The duties and responsibilities of an electrician placed this" craft .in

the category of highly skilled, with special requirements'for manual dexter—
ity, blueprint reading and knowledge of electrical theory and- circuitry.
While much of the skill must be acquired: on the job, there is considerable
theory and didactic materials that are better taught in the classroom. ]
‘Inasmuch as an electrician in construction .may often work. in- 1solat1on from
other electricians he must be able to handle most types of electrlcal work
and problems that arise, and must have ‘full. knowledge of bu11d1ng codes and
safety regulations. - : : : ‘ -

Over a number of years the types of . electrlcal WOrk an electrlclan mayg.
encounter in constructlon are: numerous, but on any slpgle project the workvﬂ
may be rather narrow and repetltlve.f An apprentlce electrlclan generally ¥
receives his on-the—Job training- by worklng -along’ s1de a Journeyman,nand
the apprentice's training is limited by the work ass1gned to the- journeyman
‘on that job. If the work is repetitive, and the skills requlred are narrow,
the apprentice S.training during the time on that job. is narrow. BecausevL
~the kind of work available is limited at any one time, the training .of
apprentlces may also be 11m1ted.‘ Over a period of. time an apprentlce may
have a number of job . asslgnments, and therefore is 11ke1y to ‘be exposed to. a,
,varlety of types of work. His experience will then be qulte varled, but- ‘

‘haphazard, at best. . Hopefully over the four-year .period of an. apprentlceshlp ,'fﬁ~7

_the apprentlce is exposed to, work that covers : .the basics of the. trade, but it .
is very unllkely that the sequence of work aSslgnments w1ll be in" any- loglcal
order of simplest to most difficult work tasks.
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2. Operating Engineer

A journeyman operating engineer must be adroit in the operation of a
wide range of machines that may be used in all types of construction. The
equipment will differ according to the work to be performed, but the equipment
may also differ because of the age of the machine and its maintenance, or
because of different equipment manufacturers. BecauSevof'the_hature of the-
work, especially in-the use of large heavy equipment, safety is a crucial
factor. Operatlng engineers are responsible for the maintenance -and adjust-
ment of thelr equlpment, and are expected to do mlnor repairs on machlnes.

The International Union of Operatlng Englneers deflnes the trade as
'follOWS 1

Operating engineers are required to. operate,

maintain and repair a large variety of types .

of powerdriven machinery 1nclud1ng power

shovels, cranes, derricks, hoists, pile drivers,’
 bull-dozers truck-excavators, tractors,

scrapers,. graders, concrete mixers, paving

machines, pumps and compressors.

In the Boston area the work: of the operating englneer or. h01st1ng englneer o
is described in, detall in ‘the .Dictionary of Occupational Titles. The jeb.
descriptlon of hoistlng englneer (any ind. ) 92l 883 is as follows -

;;f'”“0perates compressed ‘air, dleSel, electrlc,'“

' gasolifne, or steam drum’ hoists to. control’
movement of cableways, cages, derricksy
draglines, loaders, rail cars, or skips to
move men ‘and Mmaterials for constructlon,

. logging, mining, sawmill, and‘other industrial
' operations: - Starts hoist engirie and moves
hand and foot levers to wind or unwind cable
on drum. ..Moves brake level and throttle to
-stop, start, and regulate speed of drum in °
response to hand, bell, telephone, loudspeaker,‘
or whistle ‘signals’ or by observ1ng dial indicator
"or marks on cable. May fire boiler on steam
- hoist. May operate heist with more than one
drum. May repair, maintain, and adjust equipment.

There is tremendous variation in the size, complexity, and skill required
on the various types of equipment. Some of the equipment is relatively simple’
and requires only one man to operate. The high-rise equipment, such as .crares,
- derricks and hoists, are: two~men machines, requiring a journeyman to operate
the machlne and an apprentice (oiler) to perform routine daily machine lubrica-
tion as well as act as safety and signal man to. the operator of the machine.

It is only on these latter machines that apprentices are- employed. '

1. Apprentlceshlp Standard° for Internatlonal Union of Operatlng

[:R\!:,ﬁglneers, Local 4 I. U 0. E., p. i.
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The on-the-job training of the operating engineer apprentice is relative~
ly unique in that the primary role of the apprentice is to lubricate and
maintain the machine rather than learn to operate the machine, which is the
journeyman's principal- function. The journeyman and the apprentices have
different job descriptions and responsibilities, and the work the -apprentice
does on the job is distinct from the type of work he will be required to
perform as a journeyman. Whatever experlence the apprentice may acunrL on
the machines is the result of a personal relationship with the journeyman,
who may permit the apprentice to operate the machine durlng lunch hour and other
odd times.

3. Machinist

A machinist is a highly skilled shop worker who is employed in a wide
range of industries. While many machinists are employed in independent machine-
shops, many others work in the machine shop of industrial plants, as
auxiliary to the production linhe. Unlike a construction trade where the
industry sets the general standards of the craft, machinists have varying skill
requirements and perform different assignments, dependlng upon the firm or
industrxy in which they are employed.

The following is a general description, from the Dictionary of Occupation-
al Titles, of machinist (machine shop) I, 600.280:

Sets up and operates machine tools, and fits and
assembles parts to make or repair metal parts,
' mechanisms, tools, or machines, applying knowledge
of mechanics, shop mathematics, metal properties,
and layout machining procedures: Studies specifica~- .
tions, such as blueprint, sketch, or description
of part to be replaced, and plans sequence of
operations. Measures, marks and scribes dimensions
and reference points to lay out stock for machining
(LAY-OUT MAN). Sets up and operates lathe,; milling
machine, shaper, or grinder to machine parts to
specifications, and verifies conformance of part of
specifications, using measuring instruments (TOOL- _
MACHINE SET-UP OPERATOR). Positions and secures parts
" on surface plate or worktable with such devices as
vises, V-blocks, and angle plates, and uses handtools,
such as files, scrapers, and wrenches, to fit and
" assemble parts to assemblies or mechanisms. Ver;fles‘
dimensions and alinement witn measuring instruments,
such as micrometers, height gages, and gage blocks.
May operate mechanism or machine, observe operation,
or test it with inspection equipment to diagnose
malfunction of machine or to test repaired machine.
May develop specifications from general description
and draw or sketch product to be made. May be
required to have experience with particular
products, machines, or function as construction or
repair; and be designated accordingly.




- The type of on-the-job training that a machinist apprentice receives
‘varies considerably depending on the work being done by the employing firms,
and whether the fixm runs its apprenticeship jointly with a union. Depend-
ing upon the long-run interests of the firm the apprentice may be given intensive
and broad experiences, or he may be narrowly trained to meet a single need of
the employing firm. In a 1arger company an apprentice may be carefully
selected, and then exposed to a rather formal training ‘program where the
apprentice is assigned to work with a specific journeyman. Beginning with
simple tasks assigned by the journeyman,’ the apprentice progresses to more -
s0ph1st1cated tasks as his prof1c1ency 1ncreases.“* . o

In another type of s;tuatlon, whether in a large or. small firm,. the
employer's needs are’ ‘very narrow, and the’ apprentlce s experiences. are also Very
narrow; he could be assigned to cGertain simple types of- production. work and -
never be exposed to some cf the more complex aspects of the trade. When only
such simple type of work is avallable in. the shop, there is no opportunlty for
the apprentice to obtaln experlence in other’ types of work., Only if such an
‘apprentice is prepared to Shlft to'a number of flrms w111 he get a w1der i
range of experlence.'” ‘ : : , . :




CHAPTER 3
RELATED INSTRUCTICY IN THE OPERATING ENGINEERS TRADE

Definition of the Trade

"Operatlng engineers are required to operate, maintain and repair a large
variety of types: of power-driven machinery: 1nclud1ng poWer ‘shovels,. cranes,
derricks, hoists, plle drivers, bulldozers, truck-excavators, tractors,
scrapers, graders, concrete mixers, paving machines, pumps and compressors."l

Versatility in the variety of equipmént a journeyman is qualified to
operate increases the journeyman's chances for steady employment.

The journeyman operator is found on all construction projects large
enough to require power excavation, hoisting or pumping equipment.

Evolution of Training

The apprentice program in Boston began in 1963 through the local efforts
of the International Union of Operating Engineers in conjunction with Boston
area contractors, and led to the establishments of the Joint Apprenticeship
and Training Committee for operating engineers. Before 1963, training had
occurred mostly on the job. The trainee served for three years as an oiler
under the supervision of a journeyman. This form of training existed only in
the hoisting equipment classification and on certain other machines which
required two men; there was no formal training, and still is none, for
scraping and paving equipment because these machines require only one man.

The oiler classification served two functions. One was to lubricate and
perform routine maintenance on the equipment and to act as a signalman; the
other was to learn to operate the machine.

While the oiler classifi¢ation carried out its first function, it failed
as a source of future operators. O0ilers were remaining oilers much-longer
than three years before tranferring to the operator classification; moreover, .
some oilers never intended to transfer but remain "professional" oilers.

The oiler classification thus was not providing skilled operators. Just.
as important, oilers were occupying positions needed for trainees who did
want to become operators.

In addition, operators were too busy to train -on the job, and oilers
often did not receive enough operating experience to develop the skills re-
quired. It was hoped that a formal training position would: correct this.
With the substitution of the apprentice for the oiler at the entry-level the
latzer classification is now closed to new entrants and will eventually be
depleted by attrition. Newly hired workers now enter as apprentlces.‘

-

1. I.U.0.E., Local 4, Apprenticeship Standards for International
Union of Operating Engineers, p. 1.

EKC
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Entrance Qualifications for ' TUOE Apprenticeship

The apprentice appilcants must meet five requirements. He must be between
18 and 25 years of age;” physically capable of performing work in the trade;
and have a high school education or its equivalent. The latter requirement
may be met by a GED or nineyears of schooling and military service. 1In
addition, the applicant must pass an aptitude test and be a Un1ted States .
citizen or have filed for citizenship.

Once the above basic qualifications are met, the JATC interviews all
applicants and ranks them according to the rollowing criteria:

"Maximum Score

High School Education or Equivalent : 10
Mechanical: Technical Subjects 5
JATC Evaluation  of Physical Ability . . ' 10
Previous Work Experience . 10
Motivation and Attitude ' 15
Military Service ‘ | . 10
Satisfactory Verification of Character and

Work History : 10
Pass Aptitude Test2 ' ’ 15
Appearance and Character : 15

_ Applicants must score 70 or better out of a maximum of 100 to be placed

on the eligibility list and are ranked by score. As employment opportunities
become available, highest ranking applicants are called to sign indenture
papers and are enrolled in the program. Applicants receiving a score of 70
or above, but who are not called for 1ndenture, must reapply to be considered
for the next year's class.

Apprenticeship Standards

The apprenticeship program requlres four yvears of training, each
comprising 2,000 hours of work experience and 144 hours of related 1nstructlon.
There is a probationary period of 1,000 hours of six months during the first
year of employment, when the indentureship can be dissolved by either the.

GATC or the apprent1ce.3 Individuals with previcdus experience in the trade can

i. Except for persons with military service, for whom years of service
up to four years are added to the age.

2. Me of time of this study, the aptitude test used was the GATB.

3. The ratio of apprentices,te journeymen is one. to five.
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receive advanced credit from the JATC.
The apprentice is not guaranteed continuous employment. If laid off
because of business conditions, the apprentlce is reemployed before now

apprentices are hired.

Details of the Related Instruction Program

As stated earlier, apprentices are required to attend 144 hours of
related instruction classes each year. Classes are held at four locdtions,
two at regional vocational-technical high schools in the area, one at a high
school in Boston, and the fourth at the shop of the local union, also in
Boston. Apprentices must attend classes two evenings each week for three
hours each from October to April. Apprentices are not paid for the class
time. Apprentices must buy their own texts.

The instructors are union journeymen certified to teach by the Common-
wealth. All students are union apprentices because only the JATC trains for
the trade.

Attendance at related instruction classes is reguired. The only
acceptable excuses for absences are military obligat’ons, sickness, and
out-of-town work. Even for legitimate absences, apprentices are respon-
sible for keeping up with classroom work. Apprentices may be held back or
cancelled from the program for excessive absences or for failing their
coursework. :

A minimum grade average of 60 percent must be made to be promoted. 'Thc
grade includes one given by the journeyman with whom the apprentice works.
Because all apprentices are paid the same rate, wage increments are not
contingent upon related instruction grades or attendance. However, remaining
in the program is contingent upon satisfactory performance in related instruc-
tion.

The initial course outlines were developed by the I.0.U.E. National
Joint Apprenticeship Committee. The curriculum was developed by the local
apprentice coordinator and the National Committee to correct weak points in
training. It has been revised yearly by instructors; a standardized
curriculum is presently being prepared by the National JATC on the basis of
this local's program. Even with adoption of a national curriculum, local
JATCs will retaln the right to accept specific courses based on relevancy to
their areas.

The 1972-73 curriculum follows:

Year Term Course Titles - - Hours
1. 1 Indoctrination 3
Introduction 3
Lubrication 24
Introduction to Power 39

Review and Test 6 75




Year Texrm Course Titles ‘ Hours
2 Introduction to Power Trains 30
Hydraulics . 6
Review, Tests and Awards ‘ 6 42
: 144
2 1 Indoctrination 3
Language of Electricity 3
Batteries and Cranking Circuits 12
Cranking Motors and Generators 27
Symbols and Diagrams 9
Regulators 15
Review and Test ' 6 75..
2 _Fuel and Ignition Systems (gasoline) ' 27
Trouble Shooting 21
Miscellaneous 15 . ‘
Review, Test and Awards 6 - 69
' 144
3 1 ~  Indoctrination . 3
Electric Motors and Controls 54
Electrical Safety 12
Review and Test 6 C 75
2 Rigging and Reeving . 63 . :
Review, Test and Awards "6 - 69
' ‘ 144
4 1 Indoctrination 3
" Review First Year 12
Review Second Year ’ 15
Review Third Year 15-.
Introduction to Hoist and Drill 15
Rigs ‘
Preparation for Hoisting License -9
Review and Test 6 75
2 Grades and Plans for Operating Engineers 45
Apprentices' Nightl 18
Review, test and Awards ) 69
144

For the most part, related instruction consists of courses which are
intended to give the apprentice a working knowledge of engines, power sources,
generators, etc. This knowledge will enable him, as an operator, to understand
the workings of the equipment, to aid him in the propex operation of the equip-
mert, and to provide him with the skills necessary to perform the minor equip-
ment repairs which will be required of him as an operator. While undue amounts
of time seem to be Spent on the mechanical aspects of the trade, the instructor's
manual emphasizes the fact that the apprentice is being trained to be an
operator, not a heavy duty mechanic. According to a manual issued by the local

: - ' . .
. EI{I(? 1. Each apprentice ) ‘epares a 10-minute talk on the machine he 1s currently

K A Text provided b e operating- -.
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union:1

The point of this program is to train operators, not mechanics.
The Administration and Trustees want the apprentices to become
Jjourneymen equipment operators who are able to operate efficiently
and who are able to make all minor repairs and adjustments on
their machines. The instructors should keep these goals in mind
when presenting these subjects. Keep it general. '

Coordination

Sincé the local union's jurisdiction covers a broad geographical area,
apprentices attending the same related classes typically are assigned to
entirely different projects at different stages of completion.: Therefore,
while it is possible to control what an apprentice learns in the classroom,
the job-site training is highly variable as to relevance and quality. The
problem is compounded by the numerous types, makes, and ages of equipment
with which an apprentice must become familiar.

The difficulties of coordination are compounded by the dual role in
which the apprentice is placed. The major classroom objective is to train
journeymen, while the job-site duties of the apprentice are those of the
traditional oiler. Among the first courses an apprentice takes in related
instruction is "Lubrication," a subject which finds immediate application on the
job but in a field somewhat removed from the apprentice's ultimate objective of
operation. Having acquired classroom knowledge of lubrication, the oiler
portion of the apprentice's dual role is reinforced by task assignments.

'the amount of "seat time"2 an apprentice is supposed to receive on lLhe
job is indicative of the problems created by the apprentices' dual role.
Apprentices are supposed to receive two hours per week of seat time. Even
if the apprentice is employed 52 weeks a year for four years, he is supposed
to spend only 416 hours out of a total of 8,000 hours (or 5.2 percent of his
apprenticeship) learning to operate equipment. From apprentice interviews
it is evident that there is considerable variation in the actual number of
hours in the seat an apprentice gets. The number of hours appears to be some
function of the apprentice's relationship to his operator, the operator's
8ense of security in his job, the type of job they are working on, and the
type and condition of their machine.

The most obvious solution to the problem of coordinating is to change
the role of the apprentice on-the-job. However, in view of safety and
contractor's cost, changing the apprentice's role on the job may prove
difficult. Ideally, apprentices shculd have'phe opportunity to run equipment

'
|

l. Beurman, D.F., Grande, J.B., Instructors' Guidelines, July 1971,
p. 10. '

2. Seat time is the amount of time the apwrentice iz actually operating
J%e machine. '
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in a training site.l Safety factors are more easily controlled at a training
site, and apprentices would receive valuable operating experience which they
are not receiving on the job. A training site would also give apprentices the
opportunity to learn to operate a wider range of equipment. It is conceivable
that twaining time could be reduced by requiring apprentices to attend training
sites on wa2ekends or during periods of unemployment for the first two years of
their apprenticeship. . Related instruction classes could be given at the same
time at the training site sothere would be immediate reinforcement of c¢lass

and on~-the-job work.

After the first two years of his apprenticeship, with two years of
operating experience and related instruction at a training site, the apprentice
would be more capable of operating equipment at a real job site. In addition,
a journeyman may have more confidence in the apprentice's ability and be more
willing to let him operate.

From Apprentice to Journeyman

It is correct to say that the general goals of the local's apprenticeship
program are first to train better journeymen as evidenced by their versatility
(i.e., the number of machines they are qualified to operate), and second, to
train journeymen in a shorter period of time than in the past. The training
through the oiler classification was of three years duration versus four years
for apprentices. However, as stated earlier, the oiler classification included
many with no pretensions to become journeymen while those motivated to become
operators often took much longer than three years to accomplish thls.

Apprenticeship was an attempt to systematize the training standards and
processes and hence the supply of well qualified journeymen. A comparison
of training time of oilers and apprentices can not be made at this time. The
first class did not graduate until 1967. Furthermore, there has been a
moratorium on highway construction within the Boston metropolitan area which
has seriously affected employment in the trade. . The moratorium has caused menr
in highway construction to seek work on other construction projects. These are
men who are qualified to operate hoisting equipment.

To earn journeyman status an apprentice must work as an operator for six
months after completing the four-year apprenticeship. Kz must bring his pay
stubs to the union to prove he has satisfied the employer(s) for the six-month
probationary period. 2  Under normal employment conditions, the transfer t1me
(the elapsed time between completion of apprenticeship and acceptance as-
journeyman) would be a good indicator of the success of the apprenticeship
program. However, given the adverse employment conditions, apprentices are
not being offered machines to operate because there are experienced journeymen
out of work. Furthermore, the union has not accepted any new apprentices for
the last two years. Since the supply of apprentices has been temporarily

1. The local union currently is in the process of acquiring such a site.

2. An apprentice is admitted to the parent body only after a vote of the
members . ' .
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cut off, it is easier for apprentices to find jobs as apprentices (i.e., as
oilers) than as operators. :

Data Sources

This analysis of the relatced instruction program in the operating engineer's
trade draws on data from personal interviews with 74 operating engineer
apprentices, randomly selected from among years two through four of the current
class of apprentices,” union records of 149 active apprentices and a mail
questionnaire sent to 500 journeymen, which included ones trained with and

- without formal apprenticeship.

Findings of Apprentice Interviews

The operating engineer apprentices had an average of slightly under
12 years of formal education. With few exceptions they all had completed high .
_school.

Apprentices are recruited from a variety of high school backgrounds:
41.9 perceni graduated from general education programs; 25.7 percent from
college prep programs; 24.3 percent from vocational educational programs and
8.1 percent from co-op programs.2 While the greatest nuiber of apprentices
come from general education programs, the distribution would not seem to
indicate a strong bias in favor of any one type of background. It would seem "
to indicate that prior education in some form of manual arts is not essential
training. No Boston area school offers a high school program in this trade,
and no apprentice has such training. The average age of the apprentice in
the sample was relatively high, (25.1 yeaxs), and 36.5 percent had fathers
who were in the trade. The fathers averaged 10.2 years of formal education.

The mean age at which the apprentices decided to become operating
engineers was 20.4 years. Therefore, on average, they had finished high _
school and had been out working, 'in military service or in post high school
training for about two years before deciding to enter the trade. Only
18.9 percent decided to enter apprenticeship before they had completed high
school. Only 5.4 percent had post high school training in the same or closely
related trades.3 : : :

. 1. Year one was eliminated since there was only one first-year apprentice.
The stratified sample represents 33 percent of the apprentices in each of the
three years.

2. In co-op programs students élternate every other week between school .
and work. The week that would otherwise be spent in shop class instead is
spent on a related job.

3. The only trade considered closely related was auto or diesel
mechanics which provides the necessary mechanical background and skills to
perform as an operating engineer.

Q




44

The mean number of years of post high school training in a trade or
technical school for all apprentices was less than three months. - This
indicates that the two-year gap between high school graduation and the
decision to enter the trade was typically not spent in post high school educa-
tion.

Of the apprentices sampled, 14.9 percent received some credit towards their
apprenticeship for previous work experience or previous education. Credit in
_this case may mean a reduction in the term of apprenticeship, elimination of
some classes or credit towards entering the program (i.e., given preference
for admission). -

Individuals entering this apprenticeship program seem to have had-
diverse labor market experience and most of them have had at least some work
experience prior to entering apprenticeship. Most (96 percent) had full time
jobs before entering the trade and 77 percent had full time related jobs. " In
general, one would conclude that the apprentices have had a chance to look
around and gain some knowledge of the '"world of work." It is-.also reasonable -
to conclude that the apprentice has made a late career ch01ce because he had
inadequate knowledge of the trade.

The most 1mportant influences in the choice of trade were relatlves and
friends. See the follow1ng. :

Parent or relative - 35.1%
Friend ' ' . 17.6.
Advice -or tralnlng from vocational’ hlgh

school 0.0
Advice from academic high school - 0.0
Advice from co-op high school : 0.0
Advice from State anlovment Service 1.4
Self and other - 46.0

We could conclude from this that information about the trade is disseminated
in a rather imperfect way. Nearly half of the apprentices could identify no
specific outside influence. The other two significant influences are parents
and relatives (35 percent) and friends (18 percent). These responses also
indicate that the high schools and public employment service had " llttle 1f any
influence in career decisions in thlS trade.

The majority of apprentlces, 58. l percent, had learned about the apprentlce—
ship program from a parent or relative in the trade, while 27.3 percent learned
about the program from a friend. Only 2.7 percent learned about the apprentice-
ship program from the public employment service and 12.2 percent from other
sources. This indicates a rather imperfect system for disseminating information.
Although family ties play a role, it is our opinion that the lack ¢f informa-
tion is the more critical factor; it is also the one most easily . corrected. .

In an attempt to assess the value of related instruction and its role in
apprentlceshlp, we asked a series of gquestions which were subjective in nature.
Since each apprentice is required to attend related instruction, we asked (a)
if a penaltyl was an important reason for attending, and (b) if they would

1. The Penalty can range from a’repriman'd to diSmissal from the progralﬁ.
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attend if there were no penalty. About two-thirds stated that the penalty was
an important reason for attending class, but three-quarters also said they
would attend even if there Were no penalty. The explanation of this apparent
contradiction is, that the apprentices said that they would not attend as
'reqularly as they now do. This indicates that apprentices: believe:that
related instruction does have some value to them. When asked if. they

could be as good a tradesman without related instruction, 70.3 percent
believed they needed related instruction to be as good a journeyman. Among
those answering yes (29.7 percent), many gualified their answer by say1ng
that. it would take longer to become a journeyman.

We asked apprentices to rank the value of related instruction from one to
‘four, one being not valuable at all and four being very valuable. Most ranked
related instruction very valuable for learning the trade, while another 10 '
percent ranked it valuable.

The quality of instruction appears to be high. We asked if, on average,
instructors are well-prepared and 91.9 percent answered yes. Almost all
(98.6 percent) stated that instructors were up-to-date with current technology
in the trade and 89.2 percent that instructors explained the material clearly.
Some individuals did say that certain instructors were not of high caliber but
the overall comments do indicate a high degree of satisfaction with the
quality of instruction.

Apprentices view some portion of related-instruction course material as
not "trade specific." Four-fifths (82.4 percent) stated that they believed
related instruction would be useful to them if they ever decided to leave
the trada. This indicates that they believe that some of the material is
transferable to other occupations. The mechanical repair skills learned in
~ related instruction were Most often mentioned in this regard. '

In attempting to determine how related instruction complements on-the-
job training we asked whether there was systematic training on the job. We
explained that systematic training meant apprentices were given s1mple tasks
at first and gradually worked up to more difficult ones in some logical manner.
Only one-third (35.1 pexcent) of the apprentices believed that their on-the-job
training was systematic. To probe this issue further, we asked whether they
were kept on some types of work longer or shorter than it took them to-‘learn
how to perform the task. The response showed that .69.9 percent were kept on-
some types of work aSS1gnments too long, and 58.9 percent were: moved from
some types of work too qulckly. :

As previously- noted, apprentices perform on the job as ‘oilers: while they
~are learning the trade. As oilers they act as signal men and perform routine
maintenance, and.they do-not actually operate equipment except when' the.

' journeymen allow them. Thus, those aspects of related instruction whlch are
designed to teach apprentices to be operators are: not necessarlly used on the
job when they are functioning as 01lers. : : '

The number of hours per week of operating time which an apprentice
receives varies widely among different years and within each year. The.
following shows the means, ranges, and standard dev1atlons for years one

Q
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i)

through four of apprenticeShip:l

Years of Apprenticeship» . Mean K ;Range” | : standard_Deviation
First . s B 0 to.20 o - 495 -
Second - 6.6 0 to 25 | e.52
thira - 9.8 0 to 3o R 8.3
Fourth. 11.6 0 to 3 I 78._79_‘.

The difference of the means of any - two years is less than tw1ce the

standard deviation of either of these two years.  For example, ‘the d1fference S

between the mean of years one and four is only 8.0, which is less than two

_ standard deviations from either the mean of the first or the fourth 'year.

‘We would have to reject at the 95 percent.confidence level, ‘the. hypotheSlS
that there is a s1gn1f1cant difference between the tWo means. As one would

, expect the average amount of time operating equlpment 1ncreases w1th ‘each
year of. apprenticeship; however, the difference'between: any two years is not -

i‘statlstlcally s1gn1f1cant. If apprent1ces work .a.40=hour week, a ‘small’

. portion of their time is devoted “to- operat1ng, regardless of year.~*‘~

o Flndlngs from Unlon Apprentlceshlp Records"

The data presented in this’ sectlon were gathered from unlon apprentlce—'f'“.
. ship recoxrds for an IUOE local in the Boston area...The universe:was all :
current apprentices in years two through four of apprentlceshlp, ‘and we e

coilected data on each of the 149 apprentices - in the universe. :-.,The first. year SR

. was omitted because there was: only one f1rst-year apprent1ce in: the local.__‘fd'
Because of the 'slowdown in highway construction, unemployment rates among .

‘journeymen were relatively high, and the number of apprentices indentured eachffmb'-"”

year had declined. Given the’ ‘manipulations whlch ‘we have performed on: th1s
~-data (presented in this section) “the exclusion of f1rst—year apprentlces is
not ct1t1cal.: In fact, we would have’ ellmlnated them anyway Our reasons
will become apparent as this section proceeds :

The data include: grades given in related instruction classes, the

"grade" given to the apprent1ce by the.journeyman for whom he worked; the
‘number of absences from related 1nstructlon classes, a. grade for ‘¢onduct in -
related classes:; a’ ‘grade for effort in related classes, ‘and the number of days
worked during the period. from November 1971 through March 1972. . The course
‘grade is based primarily upon quiz’ scores.‘ Conduct’ and’ effort are probab‘Y
subjective, reflecting the instructor's personal- oplnlon of the apprentlce.-
The grade given by the journeyman should reflect the apprentlces performancej
on the job. There is a formal reporting system under which the’ journeyman
fills out a form wh1ch is- then given to the apprentlce coordlnator.

; 1. We. asked each apprentice how many hours per Week on" average he
- operated . in each of the years of h1s apprentlceshlp.g e
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" The conduct and effort grades as well as the number of absiences probably
~ measure the apprentices' attitudes toward related classes. We thus buoliove
~we have & measure of ability (course grades) and measures of atlitude (coffort,

conduct’ and absences).

The hours worked cover the winter months of 1971-1972 which comprise the
off-season for operating engineers. In addition unemployment among journeymen
and apprentices was high because of a local slowdown in construction, given
this loose labor market, differences in ability would be expected to be
positively related to the nunber of hours worked by individuals. For these
reasons, this may be a more desirable period in which to test the differences
in productivity among apprentices. During the summer months it is likely that
all apprentices will be fully employed or at least there will be less
variation among them in employment. In periods where there are high levels
of unemployment rational employers will retain the most productive workers
and lay off or refuse to hire the less productive.

We are, in this section, assuming that employers are rational. They are
capable of determining the relative productivity of different workers and
once having done this, base their employment decisions upon productivity.
Granting these assumptions, nours worked should be a measure of product1v1ty
(i.e., the quality of a worker's performance on the jOb) This is no more
than the usual assumption in economics. Since we cannot measure ability
directly, we are using hours worked as a proxy for it, and then using
performance in related instruction as a determinant of hours worked. Using

. hours worked as a measure of relative productivity is more appropriate in
construction, where there is no seniority system than in some other industries.
Contractors have the right to lay off or refuse to hlre any apprentice or
journeyman.l

There was a substantial difference in the hours worked by the 149
apprentices during the five months. The range was from O to 1122 hours. The
standard deviation equaled 243.8 hours and the mean equaled 708.6 hours.
Similarly, there was a large diversity in course grades, with a median of
84.8, standard deviation of 8.36 and range from 53.2 to 100. The other
variables also showed a wide range of values. :

Assuming that hours worked measures differences in performance among
apprentices, we estimated the following model:

=bk + a(A) + b(C) + c(F) + d(Q) + e(B)
Where

Z hours worked

A "grade" given by journeyman

1., It should be noted that there 1s no union hlrlng hall in the IUOE
. local we studied.




C = conduct
F = effort

Q = course grade average
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B = number of absences from related instruction courses

| The'following.resqltéfwere‘obtainedé.

e

‘.Value'

Coefflclents- _ : , - of Coefficient ; . bsd“ t—Statr‘v“
a (grade by Journeyman) .‘BLSZlF r2;6l4

b (conduct) '.~-3,073 p‘-O 859i:. »
c (effort) © 0.076 L 0.017
d (course grades) -3.215 '-o .885

e (absences) '—1}571 o -0 287

k (constant) 920.259 2,738

overall F ratio
Corrected R2°~ =  ,032.
:Sample size =149

2.171 (5/143)

We would hypothes1ze that the s1gns of all coefflclentb except for
absences (e) should-be positive. The results indicate that the model in

total has little explanatory power.

clearly demonstrate this.  In fact, we observe that 4, ‘which is. the CoefflClent
for course grade, and b wh1ch is coefficient for conduct in class are’ negathe,

The low

R2 of 032 and low F ratio -

1nd1cat1ng an inverse relationship between grade and job performance, and .

between effort and job performance.

At any

rate, the 't StatlSthS 1nd1cate'~

that these two variables are not smgnlflcant at’ even the lOWeSt level

(i.e., 0.1).

The only explanatory variable which is significant_(at'the .05 level)
is the grade given by the journeyman, (A).

ship between grade and hours worked.

If thi

There is a positive"relation- ,
s. grade reflects the apprentlce s

true ability, then the fact that it is significant lends some support to our
earlier assumption that hours worked does reflect ability. However, ‘the
model has a very low R2, lndlcatlng that the independent varlables explain
very little of the dlfferences in hours’ worked. :

This indicates that employment is related to a variety of other factors.
There are other possible explanations.for the low R2, First, a different
form of the model may improve both the overall explanatory power of: the
model and the t statistic for course grade.
an unusual period when employers were about to hire,; but had not yet
. adjusted by hiring, unemployed but .more productive apprentlces. ‘And"'third
there may be. noneconomic and noneducatlonal varlables ‘which explain the -

'varlatlons 1n employment.,,u_;

Secondly,.We may haVe Selected
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- We attempted a number of other forms of the model. These 1ncluded..

(a) testing for some threshold effect of grades, (b) eliminating some -

of the variables which were slightly colinear, (c) allowing for a slope
.change in.the effect of grades, and (d) allowing for a non-linear relation-
ship between grades and hours worked.

Theffbllowing additional éqﬁations were-estimatedé qt

5 - ky + a(a) * b(C) + c(F) + d(B) + n(D) .- (1)
2 =k, + a(A) + b(C) + e(Q) ’ v | @
Z =%y +ald) + c(F) +el@ | N
7 = kg + alB) + A(B) + e(Q) o " @
Z = kg + a(A) + b(C) + c(F) + 4a(B) + 1(pQ) ‘ . (5)
Z = kg + a(A) = b(C) + o(F) + ci(;a) vel@ + £ (6)

2= hours'worked

A = "grada" given by journeyﬁan

D. = conduct grade - |

F = effort grade

Q = course grade average

B = number of absences from related instruction class

D = dummy variable (0 or 1) depending upon value of Q

Equation 1 replaces the quiz grade in the original equation and,
substitutes in its place a dummy variable (D) whose value is zero or one.
"depending upon the value of course grade (Q). We altered the value of Q
at which D = 1 in an attempt to find the optimal threshold. - Beginning
‘with D = 1 if Q = 40 (otherwise D = 0) we increased the value of Q at which

= 1 in five unit increments up to 90. At no time did the t statistic
become significant at the .05 level or even the 0.1 level. There doeS not
appear to be a discrete jump in hours worked at some critical value of
‘course grade average. Hours worked do not increase sharply, once a certaln
- grade 'average is reached. . . :
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In equations 2 through 4 we tested to determine if the elimination of any
of the variables which were somewhat colinearl had any effect upon the overall
predictive power of the model. In equation 2, we included the conduct grade
and eliminated effort grade and numher of absences from related ‘instruction.
In 3, we included effort grade (leaving out conduct and absences),'whlle in 4,
we. included absences. (leav1ng out effort and conduct)

The explanatory varlables, effort, conduct and number of. absences ii
equations 2, 3, and 4, respectively, were not significant at_the'.OS level.

Equation 5 uses a dummy (D) variable times course grade average (Q) to i
introduce a slope change in the relationship between hours worked and course
grade. o {.,

The value of the dummy variable was adjusted as in equation 1 to be one.
if course grade average was greater than some critical value (e.g., if Q 2 40,
then D = 1; othexwise, D = 0). We selected different values of course grade
"~ average from 40 to 90 (in five-unit intervals) at which the dummy variable
becomes one. The results indicate that there is no such slope parameter change
- in the relationship. The t statistic for the coefficient of course grade
average, the over-all F ratio and the R2, all indicate that there 1s no improve-
ment in the model. » . :

Equation 6 includes Q and Q2. This allows for a non-linear relationship
between hours worked and course grade average. This form of the model gave
the highest t statistic (-1.36) for the coefficient of course grade average.
It was, however, not significant at the .05 level. In addition, the‘sign was
negative which indicates that as the conrse grade average rises, hours worked
decline. This contradicts our hypotheses“; of course, the low t statistic -
means we cannot say that the true value of the coefficient is other than zero:
In addition the R2 was lower than in the original model indicating that the
original model Still explains more of the variation in hours worked.

, One could object to the use of hours worked as a proxy for the apprentice's
ability. There may be two reasons for this objection. First, the data period
only covers five months, which may be too short a sample period or it may be
a disequilibrium period. Secondly, there may be some objection to the assump-
tion that eémployment is determined by productivity. That is, employers may
‘not act rationally in selecting employees, or they may lack the knowledge

1. The followihg is the correlation matrix for C, F, Q, and B:

F c o) B
F 1
c .757 1
0 .614 .231 1
B .327 .373 .389 1

2. If related instruction ontributes to on-the-job performance, then

hours worked and course grade average should be positively related.
\)4 . . . - : . - s,
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"~ to make the correct decision. Similarly, productivity may not determine the
union's referral of apprentices. In other words, if ability does not determine
hours worked, related instruction still may affect ability. In any case, in.
the next set of equations we used the "grade" given by journeymen as the
dependent variable. We are substituting the journeyman's evaluation of the
apprentice instead of hours worked as an index of performance. This has the
advantage of being a more direct measure of ability and covers a longer time
interval. ' ' '

The following equations were estimated:

A=k +a(B) +Db(C) +c(F) +d(Q. W
A=k, +a(B) +b(C) +c(F) +dQ +e (D (@ (2
A =k, + a(B) +b(C) + c(F) + d(Q) + e(@? .- (3)

'Equation 1l is a linear relationship betweeri the dependent and independent
variables. The underlying assumption is that the grade given by journeymen is
a function of the number of absences from related instruction classes (B), the
conduct grade (C), the effort grade (F), and the course grade average (Q) in
related instruction classes. In equation 2, we have added a dummy variable
(D) times Q. The value of D is either one or zero depending upon the value of
Q. We selected different values of Q in an effort to identify the value which
yielded the "best fit." Equation 3 gives a non-linear relationship between.
hours worked and course grade average.l The value of the coefficients for each
equation follows: : ' - .

Equation 1

Coefficient Value of

{(variahle) Coefficient t=Stat
a (absences) - 0.64693 -2.10506
b (conduct) - - 0.02679 -0.13140
c (effort) ' 0.02500 0.09877
d (grade average) 0.00884 70704265
k (constant) 92.55960 5.27649

Corrected R? = .Q15 Overall F(4/144) = 1.550

1. a
dQ

= d + 2¢cQ for equation three, whereas in equation one dA/dQ'= d.
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Equation 2 ‘

Coefficient Value of ;

{variable) Coefficient t~Stat i

a (absences) - 0.630 -~ 2.057
b (conduct) . = 0.048 - 0.235
c (effort) : 0.040 0.159
'd (course grade) - 0.262 0.964
*e (dummy variable- - 0.075 - 1.433

course grade) ' s

k (constant 76.916 . 3.733 _ .
Corrected R? = .022 ' overall F(5/143) = 1.1660

*The best value found for D!was-D =] whenrQZ 80, 6thérwisé
D =0 (e.g., when Q<80, D = 0).

Eguation 3
a (absences) .. = 0.724 . - 2.245
b (conduct) _ - 0.036 _ - 0.177
c (effort) . . 0.022 : ‘ - 0.086
d (course grade) - 1.309 ' " =0.787 &
e (course grade) - 0.008 e 0.799 '
k (constant) - 147.331 , , .. 2.082
Corrected R2 = 0.012 - * Overall F(é/l43) ='i.364'

We can hypothesize that the signs of the coefficients for conduct, ‘
effort, and course grade average.should be positive. That is, as these
grades rise, work performance and thus the journeynmen's evaluations should
rise. If the number of absences measures attitude, then its coefficient
should be negative. In all three forms of the model, effort and absences
have the correct signs. In all three equations, the sign of the coefficient
of conduct violates our hypothesis. ' This indicates that the poorer one's conduct
in class, the higher the journeyman's evaluation, which is not a very satis-
factory conclusion. The coefficient of course grade average has the correct
sign in equations 1 and 2. They indicate that the journeyman's evaluation
increases as the performance in related instructionvincreases.

We have not discussed the sign of the coefficients of course grade
average multiplied by the dummy variable, and of the course gradesr:mared.1
Equation 3 shows a decreasing marginal return, while equation 2 demonstrates a
constant marginal return up to 80 and then a lower but constant marginal
return from 80 to 100. It would seem likely that the marginal improvement
in job performance (as measured by the journeyman's evaluation) should be
subject to diminishing marginal returns. If it is constant, it should be
reduced to a lower value at some critical value of Q. If the above is true,
the sign of e in equationsg 2 and 3 should be negative. In fact, only in
equation 2 is the sign of this coefficient negative.

Tatter in equation 3.
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The only significant coefficient is for the number of absences from
related instructicn. Its coefficlent is significant at the 05 level. All
other coefficients are not statistically significant. Thus, the hypothesis
‘that performance on the job i3 unrelated to performance in related instruc-
‘tion classes cannot be rejected. This of course assumes that the journeyman's
evaluation. accurately reflects the apprentice's performance on the jdw.

Summarz

A brief summary of our results would be that the only significant
determinant of the amount of an apprentice's employment is the grade given to
him by the journeyman for whom he works. The only significant determinant
of the journeyman's grade is the number of absences from related classes,.
which is most likely a measure of attitude or motivation. The greater the
number of absences, the lower the grade. B R

The low R? in all of these models indicate that there are other factors
which explain the greater part of both employment and grades given by journeymen.
There may be a lack of information about where jobs might be found, as well as
the element of “luck," which too often enters in finding a job. These factors
lead to distortions in this labor market. ‘

As was mentioned in an earlier section of this chapter, IUOE apprentices
perform as oilers on the job, but much of related instruction is designed to
teach apprentices the skills they will need as journeymen. Only some of  the

+skills required to be an oiler are required to be a journeyman. Since a
part of related instruction course materials relate to future work lasks s
journeymen, their value does not become apparent until the apprenticaship
has ended. These results should not be interpreted to mean related in.truc-
tion has little value, but that it probably does not have a great deal of
immediate value for an oiler. Related instruction does not appear to affect
the apprentices' performance as oilers, but then, its primary function is not
to train oilers. We might infer that a minimum amount of knowledge provided
in related instruction is necessary to work as an apprentice or journeyman,
‘but additional knowledge, as measured by grades, did not increase the hours

. worked by an apprentice. Under this condition, if all apprentices achieve

the minimum level, one would expect grades to be unrelated to hours worked.




CHAPTER 4
RELATED INSTRUCTION IN THE ELECTRICAL TRADE

Description of the Trade

In the Boston area, the International Brotherhood of Electrical Workers
(IBEW) has a total membership of approximately 2,100. About 1,800 of these
electricians work in construction with the remainder employed in service and
maintenance capacities. Using U.S. Census data, we estimated that two-thirds
of the construction electriclans in the Boston area are IBEW members. Con-
struction electricians are most frequently assigned electrical work in new
high~rise; commercial and industrial buildings. Electrical work in. new single-
unit housing, on the other hand, is done primarily by the unorganized sector.

Electrical tradesmen may serve as journeymen, foremen, or as contractors
according to age, specialization, and training background. Furthermore, union
electricians are employed by firms of all sizes. .

Development of Apprentice Training and Related Instruction

Until 1947, apprentices were indentured directly to the local union. In
that year, the employers and the union on the national level cooperated in forming
an organization now called the National Joint Apprenticeship Training Committee,
consisting of twelve members appointed by the president of the IBEW and twelve
appointed by the National Electrical Contractors' Association. The expressed
purpose of this committee was to shift indentureship from exclusive local union
contrel to joint control. Nevertheless, the local union in Boston maintained
" control of apprenticeship untili 1963 when a joint committee of union and employer
representatives was established. Its primary responsibility was administering
the local apprenticeship program including entrance exams.

Related instruction as an aspect of electrical apprenticeship in Boston 7
followed a similar pattern of development to apprentice training itself. Related
classwork was offered by the local until 1947 at which time the joint committee
assumed the role of program coordinator. Until this time, instruction was not
standardized among locals with respect to subject matter, depth or quality. With
the centralizing of training, a national curriculum was developed. More than 90

percent of the local joint committees,including Boston, now use the Nat10na1
' Tralnlng Program devised by the National J.A.T.C.

Existing Entrance Requirements for Apprentice Training

Accordlng to the local apprentice coordinator, there are four quallflcatlons
for entering the apprentice program:

1. The applicant must ke between the ages of 18 and 24. This requirement
applies only to those individuals new to the trade. Applicants with

prior electrical experience in a non~union shop that has been organized,
for example, face no such restriction. Adjustment of the age require-
ment for years in full-time military service is also made.

2. Applicants must perform satisfactorily on an entrance examination (the
GATB) administered by the Division of Employment Security.

3. Applicants must have a high school diploma. Those applying for the
1972-1973 academic year were required to have one year of high school
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algebra. The General Equivalency Degree is no longer acceptable for
entrance into the union. (In addition to these formal educational
minimums, it is preferred that applicants have general science, physics,
and some shop training.)

4. All applicants who guccesgsfully complete the entrance exam must be
interviewed to determine motivation and ability to perform the work.
The latter is measured by the applicant’s health record and experience.

Related Instruction Classes

Related instruction classes were held in Boston public schools until the
academic year 1971-1972, when they were transferred temporarily to the union's
facilities. The shift resulted from the insistence of the State Division of
Occupational Education that apprentices attend classes in their home communities.
According to State law, if a community does not offer a course, residents can
attend it in another community, which then is reimbursed by the first - communities
with their own classes did not want to pay Boston. The Joint Committee was
disturbed that the resulting fragmentation would destroy the program's standardiza-
tion,and continuity, and the ability of the Apprentice Coordinator to supervise
instruction and attendance. When State law was amended to explicitly permit what
had been done up to 1971~1972, related instruction returned to the Boston public
schools in the fall of 1972, until the end of the 1973-1974 school year. However,
the JATC decided to run its own classes after the 1973-1974 school year, because '
of the increasing need to provide manual classes, especially in motor controls.
Manual classas do not qualify as reimbursable related instruction under state
and federal law. In addition, the public schools lack the necessary equipment.

The decision of the JATC to conduct its own classes indicates the importance the
union and the contractors place on related instruction.

During the academic year 1971-1972, each apprentice attended school four
hours a week on one evening; the four hours were divided into two classes.
First-year apprentices attended classes on Friday, second-year apprentices
attended on Tuesday night, etc. ' When related instruction classes were held in
one of the Boston public schools, apprentices attended two. evenings each week
for three hours each evening. Again, each evening was divided into two-class
periods. (See Table 1 for the list of the related instruction courses given in
1971-1972.)

Union View of High School Programs

The union believes that related instruction is necessary because relatively
few apprentices have taken an electrical program in vocational high schools.
Charlestown High, Medforé Vocational and Boston Trade are the major sources of
vocational school graduates accepted into the appreiiticeship program. On the whole,
vocational school graduates do not have a significant advantage over graduates
of academic high schools. Initially, vocational school graduates, according to
the apprentice coordinator, have a better understanding of the trade and better
mechanical skills.

There is a drawback, however. Historically, trade and vocational school
graduates have had trouble with the math and theory taught in related instruction. -
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TABLE 1
IBEW RELATED INSTRUCTION

CURRICULUM 1971-1972

Four Year Outline

A. First Year

1. Orientation and job 18 2-hour lessons
information
2. Math 06 2-hour lessons (national curriculdm)

12 2-hour lessons (local curriculum)

’

3. Theory ' ' 22 2-hour lessons

4. Code and Blueprint 18 2-hour lessons (residential blueprints)

B. Second Year

1. Job Information 18 2-hour lessons
2. Code 18 2-hour lesséns
3. -Theory 18 2-hour iessons
4. Math ' 02 2-hour lessons
5. .Blueprints 18 2-hour lessons'(commercial blueprints)

6. Parliamentary Procedure 02 l-hour lessons (first hour by students

presentation)
C. Third Year
l. Theory : 18 2-hour lessons
2. Blueprints 18 2-hour lessons (industrial blueprints)
3. Job Information ' 20 hours (class length not specified)
4. Code 18 2~hour lessons
5. Motor Control 18 lessons (class length not specified)

D. Fourth Year

1. Job Information . © 18 2~hour lessohs
2. Electronics 18 2-hour lessons
3. Blueprints 18 2~hour lessons

4. Shop Electronics - 18- 2-hour lessons




-57~

It is the union's opinion that vocational schools are limited in the amount

of preparation they can provide, because the goal of these schools is to

make students employable. They train for a broad range of jobs, but not in depth.
In addition, it is maintained that the quality of the courses is low. The

JATC has the luxury of trailning for "one specific job." The vocational schools
also do not have the money to teach everything that is necessary, although the
new regional schools have better equipment.

Coordination of Related Instruction and On-the-Job Training

There is, of course, a desirable sequencing of on-the~job tasks with related
instruction classwork that would facilitate the learning process. Such coordina-
tion is difficult to achieve in practice, however, because of production schedule
requirements. Coordination would impose, in our opinion and in the opinion, ¢f the
industry, costs in excess of any gains.

As a result, on-the-job training is systematic only to the enrtent that pro-
duction schedules permit. The first-year apprentice performs unskilled work
helping the journeymen, occupied with housekeeping, material hauling, and coffee
fetching. During this time, his training consists of familiarizing himself with
the demands of journeymen and supwervisors, and learning the discipline of the job-
site routine. In class he is learning the trade fundamentals of wiring, insulators,
and math.

The second and subsequent years see progressive growth in apprentice job-site
duties and responsibilities, while related classwork becomes more complex and
sophisticated. Nevertheless, the inability to coordinate work in class and on-
the-job continues.

Apprentices have work cards on which they note their daily work assignments.
The card must be turned in to the apprentice coordinator each month, who uses the
card to see if apprentices are receiving training in all phases of the trade. If
the coordinator finds that an apprentice is not receiving varied assignments on the
job, he calls the contractor or the foreman and requests that the apprentice be
shifted to another job task. Its purpose is primarily to promote as full an exposure
as possible to all aspects of the trade. However, this does.not achieve coordination,
‘nor was its intent to do so.

During training, the apprentice's wage rate rises from 40 to 80 percent of
the journeyman's rate. Five percent increases are given at six-month intervals.
The apprentice must maintain a 90 percent rate of attendance at related instruction
in order to receive them. Because of these costs, employers believe it is imperative
to get as much production work from the apprentice as they can. There are enough
unckilled tasks in the job of the electrician to use apprentices profitably.

Data Sources

The analysis of the related instruction program in the electrical trade
draws on personal interviews with a random stratified sample of 73 apprentice
electricians of the IBEW, apprenticeship records, and a mail guestionnaire sent
to journeymen electricians in the Boston area.
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It should be recalled that it was impossible to stratify the sample of
journeymen to insure that we had included both journeymen who have had formal
apprenticeships and those who have not. The List of Licensed Electricians
used to draw the sample of journeymen electricians did not identify union and
nonunion journeymen, or those not having a formal apprenticeship.

Findings from Apprentice Interviews

The mean number of years of formal education of the apprentices interviewed
was 12.0. Nearly all were high school gcuaduates.

The type of high school programs from which they graduated is diverse:
28.8 percent graduated frem vocational high schools; 24.7 percent from general
education programs; 42.5 percent from college prep programs; and 4.1 percent
from co-op programs. The fact that the highest percentage graduated from college
prep programs may indicate a relatively high level of academic achievement.
College prep programs tend to be more rigorous in academic subjects such as
English and math than co-op, vocational, or general education programs.

About one-fourth (24.7 percent or 18) of the apprentices graduated from
high school electrical programs. It is possible in the Boston area to receive
high school training in the. electrical trade either in a.vocational or a co-op
school. A large majority of the graduates of the vocational or co-op schools
had taken the electrical curriculum. The large per<entage of apprentices from
college prep programs may indicate a desire by the JATC for a strong academic
background.

In addition to the 24.7 percent who graduated from a high school electrical
program, there were 16.4 percent (12) with post high school training in the
electrical trade at a trade or technical school. These two groups overlap to
some extent. Seventeen apprentices (23.3 percent) had vocational training only,
and one (1.4 percent) had both vocational high school and post high school train-
ing in the electrical trade. A large percentage of apprentices (39,7 percent).
thus had course work similar to. that currently presented in related instruction.
This is even more apparent when one considers the fact that related instruction
classes are often taught by vocational high school teachers. An overlap of material
and interchange of techniques between vocational high school and apprentlceshlp
-classes is inevitable.

Despite the large number (29) who had some form of classroom training in
the electrical trade, only two had received some credit towards the term of their
apprenticeship. These two had the length of their apprenticeships shortened
because of prior training. They had been working as apprentices in a nonunion
shop when it was organized, and this probably was the reason for the credit.

1. Of the 73 apprentices, 17 only had an electrical program ln high school,
11 had such a program only after high school, and sne had both.

Q
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The average age of the apprentices interviewed was 24.0 years. The mean
age at which they decided to become electricians was 18.5 years. Their
fathers' education level on average was 10.6 years, and 30.1 percent of the
fathers were in the electrical trade. Also 30.1 percent stated that they had

~decided to enter the trade prior to high school graduation. However, only
six apprentices (8.2 percent) decided to become electricians while still in
high school and also had fathers in the trade.

When asked who influenced them most in their decision to enter the trade,
the following responses were given: 54.8 percent stated that a parent or
relative had influenced them most; only 2.7 percent specified a friend. WNearly
two-fifths (38.4 percent) stated they had been influenced by some source other
than the above. The most common response from this group was that the decision
had been reached without outside influence (i.e., self influenced).

A large porfiion (about one-third) had made an early career decision to enter
the trade (i.e., made their decision while still in high school). This was
the result of having a relative or friend in the trade who influenced their
decision, or made them aware of the opportunities in the trade and in apprentice-
ship. Again, this may reflect the lack of an adequate information system to
inform other qualified individuals.

In our discussions with apprentices, it appears that many of them had tried
to get into the program before. Failing this, they took a nonunion job, a
trade~related job, and/or went to post high school or technical school and
waited for an opening in the union apprenticeship program. The reasons many
did this were higher wages and less seasonal unemployment in the union sector.

In addition to those individuals who had received formal classroom train-
ing, 33 or 45.2 percent of the apprentices had trade-related full-time jobs
prior to their entrance into the apprenticeship program. Of this group, 13.7
percent (10) also had high school training in the electrical trade and another
13.7 percent (10) had post high school training in the trade.

We thus have three sets of apprentices: those with highAschool training
in the trade, those with post high school training, and those who had full
time trade-related jobs. Taking into account individuals who are in more than one
set, the result is that 42 people have had some exposure to the trade either
in formal classroom work or in trade-related full~-time employment prior to
entering apprenticeship; in fact, 20 have had two or more of . these types of experiences.
Thus, 57.5 percent have had some form of previous classroom experience in the
trade or trade-related employment.

We also asked a series of questions to determine why the apprentices entered
the trade and how valuable they considered related instruction. " While the
‘answers to these questions are subjective, we believe that the perceived value
of related instruction is important. It is a factor in the apprentices' decision
to make the sacrifice-in terms of time and effort to complete the course work.

The most frequent response. to the question "Why did you enter the trade?"
was that the apprentice liked the type of work. This response was given by 37
apprentices or 50.7 percent, whiie another 18 or 24.6 percent, gave high wages
as their reason. The remainder answered: - had no where else to work (8.2 per-
cent); family influence (6.8 percent); job security (5.8 percent); and either
) not afford or did not want to Jo to college (2.8 percent).

i
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A large majority of the apprentices (82.2 percent) believed that related
instruction is very valuable in learning the trade. Almost 10 percent believed
it was valuable, 6.8 percent thought it was somewhat valuable, and only 1.4
percent believed that it was not valuable at all. While 42.5 percent of the
‘apprentices stated that the penalty was an important reason for attending related
‘instruction classes, 89.0 percent said they Yould attend even with no penalty, but
they would have a higher number of absences. Only 15.1 percent thought they could
be as good a tradesman without related instruction.

Most aﬁprentices (87.7 percent) believe that material learned in related
instruction (particularly blueprint reading and math) also would be useful
if they ever decided to leave the trade. This feeling that what they were
learning had some broader .application is probably an additional reason ’or
their judging related instruction as desirable.

Our evaluation of the course material is that the math content is equivalent
to high school algebra and to some high school trig. Math and theory were
the courses most often rated as being the most difficult. 1In support of our
evaluation, 67.1 percent of those interviewed stated that they would have under-
stood the material had it been presented in high school. ' The most frequent
qualification was that in high school they were not motlvated to learn the .
material. : )

The quality of instruction appears high. While most of the teachers are
journeymen who work in the trade, the math and theory courses are taught by
vocational high school instructors who are also journeymen. The students'
"evaluation of the quality of instruction was uniformly high. All said that -

' the instructors were well prepared and up-to-date on current practices in the
trade, and all but one stated that the instructors explained the material
clearly.

Course material is usually presented in lectures with demonstrations.
Also some portion of class time may be devoted to doing workbook type
assignments. In addition, the electrical program had a shop course which
third- and fourth-year students attended. The most frequently given suggestion
for improving related instruction was to include more shop or manipulative
courses in the curriculum. This implies that apprentices do not receive all
of the necessary manipulatlve training at work, and want more of it in related
instruction.

In attempting to determine the relationship between related instruction
and on-the-job training, we asked apprentices whether there was systematic -
training on the job. Only about one-~third (34.2 percent) responded that they
believed there was systematic training. Data gathered from union. records
"indicate that there probably is not systematic on-the-job training. This
will be discussed in a later chapter. Most apprentices believe that they
were assigned to jobs on the basis of the type of work available and that
there was no plan to task assignments. '

In addition to the question of whether there is systematic training on
the job, we asked apprentices if they were kept on some types of work

The penalty can range from a reprimand to dismissal.
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longer or shorter than was necessary to’ learn the skills required to perform
the 'job. A large portion (69.9 percent) responded that they were kept on

-some types of work too long, and 58.9 percent responded that they were kept

on some types of work too short a time. BAgain, this lends support to the con~
tention that on-the-job training is haphazard. The work assignments depend
upon market forces (i.e., the product mix at any point in time) and the job
site to which the apprentice is assigned. The employer and not the individuals
responsible for apprentice training detexmine the site at which the apprentice
will work.

The lack of systematic training on the job and of direct control by the
apprentice coordinator over job assignments indicates a situation in which
coordination between on-the-job training and related instruction is ‘difficult
to achieve. If coordination is achieved, it is coincidental. The fact that
manipulative classes are taught in related instruction, indicates the inahility
of on-the-job training to adequately provide all of the.manual training needed
by the apprentice.

Our assessment is that related instruction and on-the-job tralnlng are not
coordinated and that on-the-job training is not systematic. Because of
the large number of apprentices with prior work and/or classrcom“experlence,
it does seem that part of related instruction is repetitious for some
apprentices. Many, however, believed that the repetition was desirable
because they had either not learned the material before, or had forgotten it.

L

Findings from Apprenticeship Records

We are assuming here that the number of hours worked by an apprentice is
a measure of the apprentice's ability to perform on the job. This follows
from the assumption that firms are profit maxlmizers ‘and as such will choose
the most productlve workers.

The data used in this section include hours worked, number of employers
for whom the apprentice worked, and grades in related instruction. These
data are annual and are for apprentices in their second, third and fourth-
years of apprenticeship. The first-year apprentices were omitted because a
fu11 year s data were not available for them.

The data were gathered for each active apprentice. The total population
of the universe was 251, distributed into 116 secOnd-year, 113 thlrd-year,'
and 22 fourth-year apprentices.1 '

The dependent variable used in all equations below, was percent ‘of "full-
time" employment. "Full time" was defined as the number of days the apprentlce
could have worked had he worked £ive days a week including holidays. . We
used percent of"full time" because: (1) We wanted to compare difference in
employment of apprentices in the same year of apprenticeship. who may have - had
_different start;ng dates, and (2) we wanted to CompaIeHapprentiCes in dlfferent

1. Differences between the universe size here and in Chapter I, are
Adue to graduatlons and dropouts.. :

\‘l
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vears of apprenticeship. Apprentices who worked overtime, Saturdays, Sundays,
‘or. holidays, could have ad more than 100 percent employment. :

, The number of employers for whom the apprentice worked was divided by the
year of apprenticeship to glve the average number of employers per year. This
eliminated a potential bias in that the number of employers should rise with
the years of apprenticeship; if we had used for the absolute number of employers
as a variable, it would have contained some element which was a function of
years of experience. :

Since we gathered grades for each year of related classes, we averaged
the grades to determine an average grade for all years completed.

The following are the equations and results of thefmodel,1

DW2 = k, + a(Nem 2) + b(G2) . . ' n=116 (1)
DW3 = kg3 + c(Nem 3) + 4(G3) -n =113 (2) -
DWA = kg + e(Nemd) + £(G4) . n=22 (3)
DWS = kg + 1(Néws) + m(GS) . " n=251 (4)
Where: . » . . o N :
DW2 = Percentage of full time employment in second year: by seoond-kear
apprentices - S C LT T L E
DW3 = . percentage of full time employment in third year'by thirdtyear‘*‘
apprentices h . , — Lo
DW4 = percentage"of full-time;employment in'fourth,Year byffourtheyear“
- apprentices . . : : o o
DWS = combined variable'Dw 2, DW»3, and DW 4 (all years used together)
Nem 2* = total number of employers for whom second-yearapprentlces have-
worked . SRCI -
Nem 3* = total number of employers for whom third-year-apprentices have
worked ’ E
Nem 4* = total number of employers for whom fourth-year apprentices'have
worked
Nems = combined variable of Nem 2/2, Nem 3/3, and Nem 4/4 (Lotal numberv
‘of employers divided by years of apprenticeship)
G2 = average related instruction grades for second-year apprentices
G3 = average related instruction'grades for third-year'apprentices
G4 = average related instruction grades for fourth—year apprentices '
GS = combined variable for GZ,~G3,fand G4 (all years used together).

1. Number of employers shown in Nem 2, Nem 3, and Nem 4, are not divided
by years of apprenticeship, but the combined variable for all years Nems is.
This was not- necessary because equation (1), (2), and (3) each refer to a s1ngle
year of apprenticeship.»

- Number of employers shown in Nem 2, Nem 3, and Nem 4, is not divided by
[:R\!:s of apprenticeshlp, but the combined variable for all years, Nems, is.
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Standard .
Variable Range Mean Deviation
Number of employers year 2 apprentices (Nem 2) 1~ 1.49 .72
Number of employers, year 3 apprentices (Nem 3) 1-7 1.95 1.34
Number of employers, year 4 apprentices (Nem 4) 1-9 2.27 1.98
Average number of employers per year, for all
apprentices (Nems) 0.25-2.34 - 0.69 .41
(Combined and divided by year of apprentice-
ship)
Grade, year 2 apprentices (G2) ' 39.05-96.0 79.11 8.25
Grade, year 3 apprentices (G3) -  47.34-94.0 80.43 7.54
trade, year 4 apprentices (G4) . 55.75-97.0 75.86 11.48
Percentage ~ employment, year 2 apprentices . )
' (DW2) _ 0.52~ 1.21 0.93 0.09
Percentage - employment, year 3 apprentices ' '
{DW3) . : 0.60~ 1.11 0.93 0.07
Percentaée_— employment, year 4 apprentices
- (DW4) ' . 0.81-'1.07 '0.93 0.05
Percentage - employment years (DWS) - _ _
‘ 2, 3, 4 combined 0.52- 1.21 0.93 0.08

These data were used to estimate equations for each year and then for all
years combined. The following results were obtained: :

Coefficient vValue of - Standard

" (variable) Coefficient " Error
) ©0.590 0.078
a (Nem 2) - 0.000  0.011
b (e 0.005 . 0.0009
ks 0.683 - 0.071
c (Nem3) = 0.010  0.005.
d (G3) .+ 0.003 ' 0.0008
X, | . .0.814 - 0.085
e (Nem 4) - 0.003 0.006

f (G4) , ©0.002 . - 0.001
(Continued ) '

t-Stat

7.603
0.877
4.816

9.606

12.103
3.838
9.610
0.531

1.513 -
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Coefficient Value of Standard t~Stat

(variable) Coefficient Exror _
kg 0.668 . 0.047 14.240
1 (Nems) - © - 0.022 0.011 - 1.954
m (GS). 0.003 0.0005 6.180

Sample size = 73

2

Corrected R® equation 1 {year 2} = .078
equation 2 (year 3) = .153
equation 3 (year 4) = .009
equation 4 (all yrs.)= .149
F Ratio equation 1 (2/113) = 12.555
equation 2 (2/110) = 11.724
equation 3 (2/19) . = 1.599
equation 4 (2/248) = 23.564

Equation 1, 2, and 3 are separate regressious for years two, three, and ;
four, respectively. BAll of the coefficients of grades are significant at better
than the .05 level except for the fodrth year. It. is significant, however; at
the .10 level. ' '

One would hypothesize that the higher an apprentice's grades, the hetter his
on-the-job performance and thus the higher the percentage of full-time employment.
In all four regressions, the sign of the coeff1c1ent for gradeq is positive, which
supports this hypothesis. :

In addition, we would expect the coefficient for number of employers to be
negative for two reasons. - First, individuals may lose work time as 'a result of
changing jobs. Second and more important, poorer workers probably experience
more involuntary unemployment. This would also be true of journeymen.

In our conversations with the apprentice coordinator and our interviews with
apprentices, it did not seem that apprentices voluntarily move to get more well-
rounded training. Apprentices preferred the security of remaining with one employer
and employers attempted to keep the better apprentices. ' Thus, while we recognize
the limitations of our 1nterpretat10n, we believe high turnover does indicate poorer -
skills.,

The coefficient for number of employers was significant (at the .05 level)
for the regression for the third-year apprentices (equation 2) and for the

1. We, of course recognize that grades may reflect "native intelligence"
as well as acquired knowledge.
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combined group (equation 4). Thus as a group, we can say that the number of
employers for whom the apprentice worked is a signlficant predictor of employ-
ment. :

In an attempt to improve the predicting power of equation 4 (the combined
group), we tried a number of other forms. These included substituting for
course grades a dqummy variable whose value was 1 or 0, depending upon whether
the course grade average was above or below a certain level, a dummy variable
times course grade, and the course grade squared. The best results were obtained
from the following equation:

DWS = k + a(Gs) + b'(GS)z + c(Nems)

The following results were obtained:

Coefficient Value of t-Stat
(Variable) : Coefficient

X 0.193 . 1.039
a (GS) 0.017 ' | 3.354
b (Gs) 2 ~ 0.00009 - 2.676
¢ (Nems) . - 0.026 - 2.329

0.170
18.467 (3/247)

Corrected R2

F Ratio

i

We have increased the predictive power of the model, and the t statistic
indicates that the coefficients are significant at the .005 level. The model
indicates that there are positive but decreasing benefits to higher related
instruction grades :iup to the maximum grade of 100 percent). In addition, the
model shows that employment declines for apprentices who change employers more -
freguently.

The low R2, however, indicates that the variables which we have included
only explain a modest portion of the variation in employment among .individual
apprentices. There is strong reason to believe that the variables which are
omitted will not affect the signs nor the level of significance of related
course grades. The omitted variables include the quality of on-the-~job training,
and a variable which measures the apprentice's access to jOb information and
to jobs. v

1. If these variables adversely affected only those people with higher:
grades, then we would possibly expect a lower s1gn1f1cance and a change in
sign.
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. Summary

The model does lend support to the view that related instruction is important
in imparting skills to electrical apprentices. It also shows that the knowledge
gained in related instruction is subject to decreasing marginal returns. We tested
the relationship between the amount of work apprentices received, and their grades
in related instruction; and the relationship between work received and the number
of contractors for whom they worked. The higher the grade, the more hours worked.
However, the apprentices who changed jobs frequently worked fewer hours.



CHAPTER 5
RELATED INSTRUCTION IN THE MACHINIST TRADE

Descripticen of the Trade

"The functions of general machinists may be broadly characterized as production
of parts, sub~assemblies, and assemblies which may either become parts of finished
products or replace broken parts. Machinists use the entire rangi of machine tools,
such as lathes, milling machines, drills, grinders, and shapers.

Machinists find employment in a wide range of industries. Our sample reflects
this diversity. The size of the firms in the sample ranges from four employees to
several thousand.

Unions are not widespread in this trade in the Boston area. It is the large
national craft unions in the two construction trades examined which have provided
an institutional framework upon which to build standardized centrally administered
apprenticeship programs. This missing element in the machine trades is reflected
by the variation in standards, procedures, goals, and effectiveness of apprentlce-
ship among the firms sampled. This diversity w‘ll be examined below.

Of the 18 firms in our sample only two had no apprenticeship programs. Of the
remaining 16, eight did not require related instruction and most of these eight

were small firms (mainly job shops).

Sources of Apprentices

Among both large and small firms which train apprentices, one important siource
of applicants has been local trade and vocational high schools, though several
also depended upon newspaper advertisements and referrals by their own employees.
However, two large employers recrult apprentices exclusively from within their
companies. These firms enjoy two advantages from a human capital standpoint with

~ this policy. First, each firm is providing an incentive to their workers because
apprenticeship offers the opportunity of upward mobility. Workers who become
apprentices do not suffer a cut in wages. Second, the employer has the benefit
of training a known wc. ker, one whose performance has been monitored for some time.
On the basis of past experience, the employer can select apprentices who appear to
have the high chances of success. Moreover, by using internal promotion; theSe
firms minimize the possibility of losing trained employees. ‘

Four small firms depend .upon employee referrals or word cf mouth to hire
apprentices. Only one of these requires related lnstructlon. Another firm
had recruited apprentices from local trade and vocational schools but found:
the applicants had little aptitude for mechanical work and were poorly prepared
in trigonometry and use of measuring instruments.

Only two firms made use of the State Employment Service. In addition,
another firm had used it in the past but -found service unsatisfactory.
Applicants referred by the State Employment Service did not meet tha firm's
h1r1ng standards. . 4

L)

l. U.S. Department of Laboxr, Manpower Administration, Manpower Research
\ynnogrqgh Number 20, Toward the Ideal Journeyman, Volume 3, Apprent1cesh¥p '
- [SR\!:ainlng in the Machinist and Tool and Die Maker Trades, page 1.
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A summary of findlngs regarding sources of apprentices and hiring quallficatlons
appears in Table 1.

Hiring Qualifications for BApprentices

The standards by which prospective apprentices are selected are as varied as
the sources from which they are chosen. Again, in general, the formality of the
gualifications breaks along lines of firm size with larger firms imposing the more
restrictive hiring standards. Two notable exceptions exist. One of the largest
employers of machinist apprentices had substantially ,reduced its educational require-
ments to avoid discrimination in hiring. The standards previously had required a
high school diploma. The second exception is a small firm, with comparatively rigid
age and test standards.

All large firms except one demanded the applicant to be a high school graduate,
while only one small firm made such a stipulation. In addition, several firms,
regardless of size, used extensive interviews and aptitude tests.

The dilemma of most machining firms attempting to attract and train qualified
workers is the product of two conflicting forces. Young people are the most ‘
likely source of untrained talent, but tend to be' a poor investment because of their
high rate of job turnover.

Program Standards

As noted on Table 2, many of the characteristics of apprentice programs of our
sampled firms are similar within size classes. Related instruction, for example,
is required of apprentices in most large firms . (more ‘than 100 employees) and optiona1<‘
or even unnecessary in the view of many small firms.

Exceptions to this rule exist, however. One firm with only 55 employees
required related classroom instruction and in addition had vestibule training.
Among the eight firms not requiring attendance at related instruction classes,
four were indifferent as to whether their apprentices attended. One, for example,
conducts its training on the job in a traditional master—apprentlce relationship
and does not use classroom training. :

Five firms conducted their own classes in the plant for the entire apprentice-—.
ship period. A sixth sent the second -through fourth-year apprentices to a local
post secondary technical school, while conducting in-plant classes for first-year
apprentices. Training officials with this firm regarded the first training year
as an extension of high school skills and backgrcund. It felt that vocational high
school programs were not rigorous enough, and sought to augment them by its own
courses.

All other firms requiring or advising some related instruction training sent
apprentices to evening courses in local high schools. In many cases, especially
among smaller firms, the .choice of courses was left to the individual apprentice.
In one such firm, for example, the apprentice had to satisfy the company's require-
ment of two related courses per semester for a total of 144 hours annually.

Few firms, again only the largest, required a fixed number of class hours
annually for apprentices, and in such cases, the greatest number - of hours were
required in the earliest years. ‘Firm 10, which only recommended related instruction
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had no fixed hour requirement and made little attempt to monitor an apprentice's

" curriculum or performance. In addition, the length of apprenticeship was given
as four years, but the actual duration varied with individual ability. The employer:
was aware of the state's prescribed 150 hour annual minimum, but little effort was
made to comply with it.

A second firm had a similar attitude toward fixed classroom exposure for its
apprentices. Like firm 10, its prescribed apprentice term was variable, but un-
like firm 10, it expected to train its apprentices in less than two years. This
firm needed men trained to specialize in the operation of a single type of equip-
ment necessitating less broadly-based training and more intensive exposure to one
operation. - :

The prevailing opinion among the sample firms regarding the tenure of apprentice-
ship is that four years is the preferred length. Three firms had programs of less
than four years' duration, while two had programs of variable lengths.

Firm 15 placed little or no emphasis on related instruction in its training
program. The program's length, two to three years, was determined by the’ individual’s
capacity to learn by observing machining operations. Company officials cited
the heavy expenses of formal training as a factor in both the shortened _program
and the lack of active training efforts. »

As seen from Table 2, blueprint reading was the most frequently required or
recommended course among these firms. In fact, where a firm recommended a specific
. course, it was blueprint reading. . :

Among the three mathematics courses traditionally considered important to all-
round machinists, trigonometry was the one most commonly required or recommended.
Presumably, apprentices were expected to have taken algebra and geometry in a full-
time high school program, and most employers were unwilling to review such material
because of the time involved. Trigonometry, being of a more sophisticated nature,
was seldom a part of an apprentice's high school preparatlon but was necessary to
his training as a machinist.

Finally, Table 2 indicates that eight firms conduct on-the~job training in a
systematic fashion, which implies a logical progression of learning steps from
" simple to complex machining operations. 1In four of the eight firms this systematic
training was conducted in a training shop under the direction of supervisor-
instructors, thus enabling the apprentice to learn progress1ve1y more- intricate
‘techniques. This/ permitted the firm to coordinate shop training with related
' classwork. : o

Those firms training systematically,but not using a special apprentice shop,
assigne 'apprentices to journeymen performing the operation to be learned and
rotatedjthe apprentices throughout the shop. Firms not training systematically
cited reasons such as cost, production scheduling or crucial manpower needs as-
factors preventing such training.

In summary, the strongest determinant of apprentice training practices in the
machine trades was firm size. . In general, the larger firms required attendance -
.at in-plant related instruction, specified the amount of class time and term of
apprenticeship,  as well as the courses to be taken. These firms were also of
sufficient scale to sustaln the costs of" systematlc on—the—job tra1n1ng.

Q
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As noted, exceptions to this conclusion existed. The smaller firms adopted
a more casual attitude toward training due to their lack of flexibility and
resources, leaving more of the responsibility for training to the initiative of
the individual. 1In addition, smaller firms anticipated a higher turnover rate among
employees. :

1

‘Findings from Apprenticeship Intexrviews

The data for this section were gathered by personal interviews with machinist
" apprentices. We randomly selected firms in the Boston area which had machinist
apprenticeship programsg, and then randomly selected apprentices from each of these
firms. fThe total sample ‘was 63 apprentices.

The sampled apprentices averaged 11.8 years of educatlon, and they had attended
the following high school programs:

" Vocational education ' 45.2%

General education 24.2
College prep 17.7
Co-op l.6
Other 11.3

In the Boston area it is possible to receive machinist training in either a
vocational high school or in a co-op high school program, and 37.1 percent of our
sample graduated from a vocational high schcol machinist program. The remainder
(8.1 percent) of the vocational high school graduates was not from a machinist
program.

The mean age of the apprentices interviewed was 25.0 years. The average
number of years between the time they took their first full time job (before
entering apprenticeship) and the time they entered the apprenticeship program
was 3.8 years. While 24.2 percent had fathers in the same trade, 53.2 percent
decided to enter the trade when still in high school. Only 9.7 percent who had .
a father in the trade made this early decision. The apprentices' responses on
who influenced them most to enter the trade were as- follows:1l

Parent or relative o 27.4%
Friend ' 14.5
Advice from vocational high school 19.4
Advice from general high school . 6.4
Advice from co-op high school . 0.0
Advice from state employment office 1.6

Other 35.5

The major explanation under "other" was that the decision was purely the
apprentice's and that no one had influenced him.

One third of those who had had a machinist program in vocational high
school received credit toward their apprenticeship. This is a higher proportion

1. The sum of these percentages exceeds 100 percent because a small number
of ‘individuals indicated multlple influences.
O
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than in the two other trades studied. Apprentice credit involves a reduction
in the term of their apprenticeship and/or hours of related instruction, or
additional credit towards admission.

In addition to the high school training, 24.2 percent had post high school
technical training in the machinist or closely related trade. Before becoming
apprentices 60 of the total sample (96.8 percent) had had full-time jobs which
were trade-related, indicating a high level of both classroom and on job experience
before entering apprenticeship.

When asked why they entered the machinist trade, almost two-thirds (63.4
pereent) entered the trade because they liked the nature of the work, 13.3
percent wanted the security of the trade, and 15.0 percent had no where else
to work. There were few responses to other reasons for entering the trade. -

Obviously the dominant reason for entering the trade was that apprentices
liked the nature of the work. Again this is consistent with the high proportion.
who had trade related jobs prior to entering apprenticeship. Apprentices seemed
to have a knowledge of the nature of the work prior to entering the field.

We asked a series of questions designed to assess the apprentices' attitude
toward related classes. The questions and percentages of affirmative answers
were:

(a) Would you attend related clesses if there were no penalty?
(Yes, 30.6 percent; no, 69.4 percent).

(b) - Could you be as good a tradesman without related instruction?
(Yes, 25.8 percent; no, 74.2 percent)

(c) Would related classes be useful if you ever decided to leave the
trade?
(Yes, 80.7 percent; no, 19.3 percent)

(d) Could related instruction be made more valuable?
(Yes, 69.4 percent; no, 30.6 percent)

We may conclude from these answers that related instruction does have
value in learning the trade:; 74.2 percent believed they needed related instruction
to be a good tradesman. It also teaches them material which they believe is
transferable to other occupations. The apprentices' enthusiasm.for related
instruction, however, is not carried over into their attitudes about attendance,
since jonly 30.6 would attend if there were no penalty. In addition, 69.4 percent
bEIIeYed that related classes could be made more valuable. It Seems that
apprentices ‘believe related instruction is valuable, but reduires curriculum

revisions,
1

As a cross check and also to get a more precise answer on the value of
related classes, we asked apprentices to rank the value of related instruction
from 1 to 4. The distribution was:.
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1 (not wvaluable) 6.8%
2 {somewhat valuable) 10.2%
'3 (valuable) 18.6%
4 (very valuable) 64.4%

Thus, over 80 percent considered related instruction either valuable or very
valuable. While this seems in conflict with the low affirmative response of
attending class if there were no penalties, many of the latter indicated they
would attend, but not regularly.

We judged the quality of instruction in related classes to be high. Over
75 percent of the apprentices stated that the instructor explained the material
clearly, was up to date on current practices in the trade and was well prepared.

With reference to coordination, 80.6 percent of the apprentices believed’

" that they received systematic training on the job. However, 51.6 percent believed
they were kept on some types of work longer than necessary to learn skills, while
35.5 percent believed they were moved from some jobs too guickly.. This indicates
that while there is systematic training on the job, the pace at which apprentices
are trained may need to be adjusted to meet some individual needs. This adjustment
may be difficult because of limits imposed by the mix of tasks in a shop.: ’

Most of the apprentices worked in firms that conducted their own classes.
A number of these firms had once used the public high schools but left because
of dissatisfaction with the guality and variety of the courses. In addition,
firms not conducting their own classes made arrangements with private schools
or else were ambivalent about requiring attendance at public schools.

Findings from Special Study

We could not obtain data from company records for machinist apprentices
which were comparable to the data gathered from JATC records for operating
engineers and electricians. Firms which sponsor machinist apprenticeship programs -
do not gather data on performance of apprentices at work. In addition, using
hours worked by apprentices as a variable is not as acceptable for machinist
apprentices. There is less seasonality in manufacturing; unemployment is caused
by cyclical rather than seasonal fluctuations. Most apprentices work 40 hours
and are attached to a single firm. The decision to retain or lay off is not
as frequent an occurrence as in construction, and there is no common pool of
apprentices from which the firm draws whenever it decides to hire an apprentice.’
Once a machinist apprentice is laid off, he may move to another firm and is
less likely to be rehired.

Given that the use of hours worked is inappropriate, we decided to use
data for toolmakers which were gathered from a previous study of the tool and
die trade1 to determine the impact of different kinds of training on skill
level, breadth of ability, and time required to qualify as a tool maker.

1. The data were gathered in 1966-~1967.
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The use of data gathered for tool makers in -a study of machinists is justified
because of the similarity of the trades. They perform essentially the same type of
work, and in many plants the apprenticeship programs for machinists and for tool
makers are very similar. Both groups take the same basic related instruction courses.

The data were obtained from a random sample of 330 tool makers in the Boston
area. Each individual was personally interviewed and his supervisor was asked to
rank numerically both his skill level and breadth of his ability. In the personal
interview, detailed information on training path, educational experience, years in
training, and years to be classified as a tool maker (paid at journeyman's rate) was
obtained.

The following is a rank ordering of courses most commonly taken by the 330:

Blueprint reading 78.8%

Measuring instruments 73.0

Hea' treating 67.0 .
Machine theory 65.8 LT
Mechanical drawing 62.4

Trigonometry 57.9

Algebra ' 55.5

Tool design 54.5

Ignoring courses peculiar to tool making, all of these subjects were taken
either before or during training, and if before training, usually while still in
high school. If a course were taken during training, it was either through
apprenticeship or independently at a trade or technical school; a high percentage
of the men had had such basic subjects as trigonometry, algebra, and mechanical
drawing and to a lesser degree,blueprint reading while still high school students.
One exception was measuring instruments, which typically was not studied in high
school.

The distribution of the total number of courses taken by each individual is
as follows: :

Number of - Number of Percent of Cumulated

Courses Individuals Sample Distribution

0 12 3.6 100.0

1 24 7.3 96.1

! 2 19 5.6 88.8

3 17 5.2 83.2

4 16 4.8 78.0

5 23 7.0 73.2

6 F20 6.1 66.2

7 32 9.7 60.1

8 22 6.7 50.4

9 24 7.3 43,7

10 33 10.0 36.4

11 - 25 7.6 26.4

12 27 8.1 8.8

13 19 5.6 B 10.7

14 8 2.4 5.1

15 6 1.8 2.7

Q 16 2 0.6 0.9

ERIC 17 1 0.3 0.3
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As one can See, 50 percent of the people had had eight or more courses;
only 3.6 percent had had none.

The mean numkzr of years of formal education was 11.4, with 34.5 percent
having had some form of education beyond high school. This included post high
school work (at an nvening program in a local high school, technical school, or
college). In addition, 84.8 percent had had some form of related instruction.
This, of course, does not indicate that all of these individuals had a formal
apprenticeship. The distribution of individuals by major types of training was:

FFormal apprentlceshlp 22.7
rrormal on-the-job training 21.2-
Informal on-the-job training 46.7
Military training 1.2
Vocational high school" 27.6
Picked up 22,1
Other 8.2

e Anp-individual-may-have -had more--than-one ~form-of- training:~-The-most  frequent
combination of training was vocational high schogl and informal on-the-job training
(13.3 percent or 43 individuals). The next three most frequent combinations were
formal plus informal on-the-job training (7.6 percent), vocational high school plus
formal apprenticeship (5.8 percent), and vocational high school plus formal on-the-~
job training (5.2 percent). The remaining comblnatlons of training paths constituted
less than five percent of the sample. :

The following regressions were run in an attempt to explain skill rating,
breadth rating, the combined skill and breadth rating, years in training, years
to qualify as a tool maker, and years to become competent. '

YRT k + a(FAPP) + b(FOJIT) + c(IOJT) + A(MILT) + e (VOus) + f(Or) (1)
SR = k + a(FAPP) + b(FOJT) + c(IOJT) + A(MILT) + e(VOHS) + f(OT) {2)
BR = k + a(FAPP) 4 b(FOJT) + c(IOJT) + 4(MILT) + e(VOHS) + £(OT) = (3)
SRBR = k + a(FAPP) + b(FOJT) + c{(IOJT) + dA(MILT) + e(VOHS) + £(OT) (4)
YCL = k + a(FAPP) + b(FOJT) + c(IOJT) + A(MILT) + e(VOHS) + £(OT) (5)
YCT = k + a(FAPP) + b(FOJT) + c(IOJT) + A(MILT) + o(VOHS) + £(0T) (6)
SR =k + a(¥YCL) + b(YCT) + c(CYRT) ’ : (7)
BR =k + a(¥YCL) + b(YCT) + c(YRT) : ‘ (8)
where:
YRT = years in training
SR = skill rating

BR = breadth rating

SRBR = breadth rating times skill rating

YCL = years to qualify as tool maker
’ YCT = years to become competent as a tool maker o
i FAPP = a dummy variable equaling one if the journeyman had a formal apprentlceshlp ,

I {otherwise 0)
' FOJT = dummy variable equaling one 1f the journeyman had formal on the job tralnlng
(otherW1de 0)
I0JT = a dummy variable egualing one if the journeyman had informal on the job -
training (otherwise 0) f

o 1. 2dds to over 100.0 percent because some people had more than one kind .

e [ER\!:tralnlng.
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dummy variable equaling one if the journeyman had military training

MILT =
: in the marchinist trade (otherwise 0) :
VOHS = a dummy variable equaling one if the journeyman had vocational high

‘school training in the machinist trade (otherwise 0)
OP = a,dummy variable equaling one if the journeyman had some other
- identifiable form of training (otherwise 0)

lThe‘origlns of each of the dependent variables are'explained;below:
1. Breadth and skill ratings were obtained from immediate Supervisors
by asking them to rate the skill of the journeyman interviewed and .
his:breadth. Breadth was defined as his ab111ty to perform diverse

‘types. of work.

2. Years in training was simply the. length of either an -informal or.
formal on-the—Job training period If an 1nd1v1dua1 had attended
vocational high school, thisg time was: 1nc1uded as part of ihc vears
in-training.” R R -

3. Years to qualify as a tool maker was obtained from the 1nterv1ew.v
'Quallfication was established’ by the date at which the man. began R
to be paid the journeyman's rate. The years to qualify is the number- ' -
of years in training before he received the journeyman's rate (this
does not include time in wvocational high school). ’ ‘

4. Years to become competent was also obtained from the interview. We = -
asked the journeyman how long it took him from the time he began in
the trade until he believed he was fully qualified. In most cases,
this was longer than the time it took him to earn the journeyman s
rate.

We may interpret equation (1) in the following way: the value of the constant
is the length of time in training of the average person who had just picked up
the trade. The coefficient a (formal apprenticeship) shows how much less time
(because the coefficient is negative) was spent in training on the average by
those who had a formal apprenticeship in comparison to those who just picked. up
~ the trade. A similar interpretation can be given for the other variables.

The following results were obtained for equation (1):

Coefficient

(variable) Value t-Stat
k (constant) 4.878 15.589
a (FAPP) - 0.723 ~ 1.848
b (FOIT) , - 0.980 - 2.572
c (I0JT) - 0.817 ~ 2.624
d (MILT) , 0.929 - : 0.704
e (VOHS) - 1.005 - 3.088

f£(ot)y 0.495  0.892
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The coefficients for formal apprenticeship (a), formal on-the-job training
(b), informal on-the-job training (¢), and vocati~snal high school (e), are
significant. Vocational high school reduces average years in training bv one
year, formal on-the-job training by .98 vears, informal on-the-joby training bw
.82 years, and formal apprenticeship by .72 vears. 'The coefficients of the othor
explanatory variables are not significant. That is, there is no differcnce in
training time among individuals with military training, some other identifiable
form of training, or those who just picked up the trade.

There were no significant explanatory variables in equation (2), which tried
to explain skill rating; (3) which tried to explain breadth training; and (4)
which tried to explain both skill and breadth rating. The type of training one
receives does not influence a journeyman's skill rating, breadth rating, nor the
combined variable , skill times breadth. There were also no significant explanatory
variables in equations (5) and (6). Equation (5) attempts to explain the number
of years to qualify as a journeyman (defined as the number of years to earn the
journeyman's rate) as a function of the type of training received. Equation (6)
tries to explain the years it took the journeyman to consider himself a competent
craftsman as a function of the type of training. Equation (7) tries to explain
skill rating as a function of years to gqualify, years to become competent, and
years in training. The only variable in equation (7) with a significant coefficient .
was (a), years to become competent, where (a) equals ~0.015 (t-stat equals -1.65).

The only significant variable in explaining breadth rating in equation (8) is
years in training. The R? for this equation is 1.1 percent. Years¥in training had
a coefficient of 0.14 (t-stat = 2.13), which indicates that for each year in train-
ing the breadth rating increases by 0.14. Breadth rating was given on a scale from
1l to 7 with a mean of 3.1l.

- Summary

We must conclude that the training path is not significant in determining
the length of time which it takes to qualify as a journeyman. BAlso, the training
path does not affect the time it takes the journeyman to become competent (in
his own judgment). The one factor which training path does affect is the years
in training. This is simply a measure of the time which is required to "complete"
a particular training path. However, once having completed training, he does not
become a journeyman any more rapidly if he had selected one path as opposed to
another. For example, a vocational high school graduate may finish his training
{on average) in 3.9 years. Someone who has a formal apprenticeship may finish
in 4.2 years, and someone who only picks up the trade will complete his "train- -
ing" in 4.9 years. However, there is no significant difference in the number of
years it will take to qualify as a journeyman or to be competent as one. That is,
regardless of the type of training, it makes no difference in how long it takes
to be a capable jou?neyman or paid as such. 'The type of training is irrelevant.

We also used a detailed list of courses taken by each journeyman in an attempt
to predict skill and breadth ratings as a function of related courses taken. The
results showed that neither skill nor breadth ratings are affected by courses or
combination of courses in related instruction. Only trigonometry even approached
significance. ' o ' :




. of the electrical apprent1ces. It is:unfair to make th1s comparison for operating L

)
: CHAPTER 6 '
COMPARISON OF RELATED INSTRUCTION
IN THREE TRADES

From'the data presented in pfeceueng chapters, we will make (in this chapter)
comparisons among trades leading to policy recommendations 1n the concluding
fchapter.

In look1ng at the three trades, 1t is clear ‘that entrants to.each apprentice
program have had quite. d1fferent educational experiences. The electrical apprentices =
were more likely to have an academic background; 42.5 percent graduated from college ‘
prep programs, while only 17.7 percent of the machinist dpprentices and 25.7 percent c'“
of the operat1ng engineers did so. The largest single source of machinist apprent1ces
(45.2 percent) was high sc¢hool vocational programs, compared ‘with only .28.8 percent

engineers, “since there is no vocational' high! schosl program in this trade. .In spite?'
.of this, 24.3 percent of thelr apprentices graduated from vocatlonal programs.l

Of the 28 vocational graduates in machinist apprent1cesh1p, 23 graduated from a
machinist program. . The other five graduated  from unrelated programs. There were 21 "
vocatlonal school graduates in the electrical apprenticeship program, 18 of: whom'ﬁi h‘:
graduated- from an electrical program. . We m1ght speculate.that the h1gher percentagef“

. of vocatlonal graduates in the machinlst trade is due to one of two. factors or ar-? R
comblnatlon of them. : : i

F1rst, the entrance into machinlst programs is largely (or completelv) under ‘
the control of the firm. Slnce the firm's objective is to minimize tra1n1ng costs, o
‘they are more likely to. select as apprentlces those who have. had prev1ous tra1n1ng
(i e., vocational high school). .In the electr1cal trade, the unlon has a stronq
1nfluence over “entry to the program and is less sensitive to" tra1n1ng costs. The
reason why all machinist apprentices are not graduates of mach1ne shop proqrams, 1s~fu
that employers are willing to trade off prev1ous tra1ning for other des1rab;e attrlbutes

Second, the electr1cal union (and flrmS) may belleVe that the 1ntellectual
requirements of related instruction and of the trade are such that they demand o
_the type of individual who is more likely to complete a college ‘prep program. This”"’
‘is ' not to say that applicants from other educational backgrounds do not quallfy,
but that a larger percentage of what they considered qualified 1nd1viduals come
- from college prep programs. -

" The preference of machinist employers for previous training also shows up
in the larger number of apprentices with post high school train1ng. Nearly one-‘ '
fourth (24.2 percent) of the machinist apprentices-had post h1gh school tra1n1ng
(in trade or technical school) in the machinist trade before becoming apprent1ces,"
" while only 16.4 percent of the electrical apprent1ces had such post high school B
‘training in the electrical trade. In addition, a much higher percentage of mach1n1sts-
(95.2 percent) had trade-related, full~time jobs prior to becomlng apprentlces '
_than did electricians (45. 2 percent).

This difference seems to indicate a greater effort or’ ability on - the part
of 1nd1vldual firms h1r1ng machinists to select apprent1ces with prior work or:
educational ‘experience. ‘Also, it may reflect the policy of mach1n1st employers
to. select apprent1ces 1nternally. - i
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In the machinist trade, é sample of 107 machinist journeymen was obtained
through a mail questionnaire described in Chapter 1. Their educational back-
grounds were quite similar to the apprentices interviewed.

MACHINISTS
Educational Program Journeymen ' Apprentices
Vocational 44.9% _ 45.2%
College Prep 18.7 17.%7
General (including business) 30.8 24.2
Other ‘ 5.6 12.9

For both current zpprentices and journeymen,; vocational high school has
"been an important source of machinists. A large portion of entrants to this
" trade has had prior educational experience in the trade. In addition to high
school experience, 24 percent of the apprentices and 15 percent of the journey-
men ha¢ taken courses in the trade in post high school trade or technlcal
school.

A lower percentage of operating engineers had attended vocational high
school (14 percint) thar either electricians (36.2 percent) or machinists
(44.9 percent). These results are consistent with the distribution of educational
backgrounds of the operating engineer apprentices 1nterv1ewed, but not the
electrician apprentices.

'ELECTRICIANS
Educational Program ,Journezmen Aggrentices
Vocational ' . 36.2% - 28.8%
College Prep S 13.8 » ) 42.5
General 32.6 24.7

Other . . 17.4 4.0

OPERATING ENGINEERS

Educational Journeymen Trained Journeymen Apprentices
Programs As Apprentices Trained as Oilers {pterviewed
Vocational 13.2% T 14.2% 24.3%
College Prep C23.7 14.2 25.7
General 52.6 47.8 41.8
Other ' 10.5 23.8 - 8.2

1. There were 196 journeyman electr1c1ans and 173 journeyman operating
engineers in our sample. . C

O
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Among the electricians, 42.5 percent of the apprentices had been in
college prep programs compared to just 13.8 percent of the journeymen. We
believe this difference results from the fact that our journeymen's sample
was drawn from all licensed electricians in the area; while our apprentice
sample was drawn from only the union program. The selection process of
the electrician's apprenticeship program may favor college prep graduates.
Only 18.0 percent of the journeymen'electricians had formal apprenticeships,
while 59.0 percent learned as helpers. ' We can see.that apprenticeship has
not been the major source of journeymen electricians in the Boston area.

In contrast, proportionally more of the machinists (40.0 percent) said they
had served apprenticeship.

The findings cast some duubt on models which try to compare hours worked
by journeymen trained as apprentices and non-apprenticed journeymen. The
apprentice graduate may have worked more hours even if he had not had an
apprenticeship, because he had a better education before apprenticeship. In
one such comparison,” the author did not take account of variables such as
prior educational attainment, agef., or years in the trade. (For instance,
do more highly qualified people get in the front door or the back door?)

It appears that where there is a large nonunion sector in which labor
is highly mobile, as in the electrical t;ade, firms are less likely to .
establish apprenticeship programs.

Machinists, which also have a large unorganized sector, have a higher
proportion of apprentice graduates because training is more likely to occur
in larger companies with thetii own particular skill requirements. These
companies tend to b~ ., <if+“.l2nt industries and to have well developed internal
labor markets. Th=se unique skill requirements result in specialization which
makes machinizis less mobile and therefore increases the likelihood that the

firm vi?*' recoup its investment in training.

Of the journeymen sampled, about on-half of the machinists and about
one-third of the electricians had taken some form of related instruction.
The only related instruction (other than an auto or diesel mechanics course)
offered for the operating engineer's trade in the Boston area, is the one
sponsored by the union. This, of course, is not the case for electricians and
machinists. Public vocational schools and private trade and technical schools
offer courses in both fields. The operating engineers have had an apprentice-
ship program and thus related instruction only since 1963.

A substantial portion of the apprenticés interviewed in the three
trades were’ influenced in their decision to e&ter the trade by a parent
or relative (57.5 percent of the electrical apprentices, 52.7 percent of the
operating engineers and 31.9 percent of the machinists). Among the operating
engineer apprentices, 36.5 percent had fathers in the trade, as did 30.1
percent of the electricians and 24.2 percent of the machinists. Among the

journeymen sampled, 16.8 percent of the machinists, 26.1 percent of the

1. Franklin, W. S., "A Comparison of Formélly and Informally Trained
Tourneymen in Constructlon," Industrial and Labor Relatlons Rev1ew, July,

R\I:973, pages 1086-1094.
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electricians and 71.0 percent of the'operating enéineers trained as apprentices’
sald that a parent or relative influenced their decision to enter the trade.

One reason for the highour perceatage of journeyman operating engineers who
were influenced by a parent or relative is that all the operating engineers
were IUCE members, while machinists and electricians were both union and non-
union. The higher percentage of "sons of members" in the operating engineers'
trade may indicate the lack of information about the trade. Electricians are
the “glamour" trade of the construction industry. They receive frequent publicity
and it is well known that their wage rates are high. The operating engineers
receive less publicity, and thus information about the trade may be confined
to individuals who have some personal contact in the trade (i.e., from relatives).
The fact that among operating engineers the percentage of apprentices was lower
than the percentage of journeymen who were influenced by a parent or relative,
may indicate a decline in nepotism within the union.

With one exception, the machinists, there were very few apprentices who
waere influenced by outside sources such as high school counsellors or state
employment agencies. The excertions among machinist apprentices were 19.4
pércent, who were influenced. by advice from vocational high school teachers
and 5.4 percent who were influenced by academic high school teachers. The lack
of outside influences in the construction trades may be due to the lack of
information available to counselling groups and institutions or to a selection
process which gives preference to individuals referred by personal contacts.

We conclude from our findings that personal contacts seem to be more
important hoth as a means of disseminating information about apprenticeship
and as a source of influence in decision to enter apprenticeship. This is
more apparent in construction than in the machinist trade.

Individuals who enter the construction trade< ten? to make this decision
after leaving high school. A much higher proportion of machinist apprentices
made the decision to enter the trade while they were stlll in high school,
possibly allowing them to better prepare for their career choice.

The average number of years of post high school training before entering

- apprenticeship was .65 years for machinist apprentices, .20 years for operat-
ing engineer apprentices. and .44 years for electricians. The average number
of years between the time an apprentice begins his first full-%ime job after
high school and the time he enters apprenticeship is 2.6 yeaxs for operating ‘
engineers, 3.1 years for electricians, and 3.7 years for machinists. The r..ason
it took longest for machinist apprentices to become apprentices reflects the
number of large firms that used internal sources to recrult apprentices, the
weak labor market for machinists in the late 1960's, and the lack of upper age
limits for apnrewtices.

Apprentices, it appears, do not enter'apprenticeship immediately, during
this period, the skilis which they have learned in high school may be
forgotten.

7
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N

Machinists

In an attempt to measure the effect of related instruction, we tested in
previous chapters a number of models in each of the three trades. 1In the case
of machinists we concluded that related instruction did not reduce the time which
it took to becume qualified as a journeyman nor did it influence the skill or
breadth rating of a Journeyman., Tt appears that the path by which one learns
the trade (i.e., whether one has a formal apprenticeship or not and also whether

one has related instruction or not) makes no difference in training time or in
performance.

The only effect which training path seems to have is on the years in train-
ing. Apprenticeship does reduce the time in training (as compared to just
"picking up" the trade), but it does not shorten it as much as formal on-the-job
training or vocational high school. It should be clear that when one leaves or .
finishes training one does not necessarily qualify as a journeyman. The length

of time it takes someone to qualify as a journeyman is the critical factor and this
is unaffected by training path,

The information obtained from the machinist journeyman questionnaires distributed
through employers supported the conclusions that skill levels and length of time
required to qualify as a journeyman were not affected by the type of training or
related instruction. The measure of skill which was used was the tolerance which
the journeyman must maintain in the machining he performs. It was assumed that the
closer the tolerances the more skilled the journeyman.

We recognize that there may be two problems associated with using tolerances
as a measure of skill. First this is only one aspect of skill. Speed, ability
to work out problems in design, etc., also are measures of skill. Second, the
tolerances which a machinist must hold are in part a function of the type of work
done by the firm that employs him. The first criticism can only be counter?d by
stating that while we recognize the limitations of this measure we believe 1t to
be valid. It can be argued that while different firms have different types of work
and therefore different tolerances, the firms which do the most highly skilled
jobs probably hire the most skilled Journeymen. The distributiOn of journeymen
among firms is on this basis. ‘ :

We estimated the following equations:

Tol = k; + a(V0) + b(CL) + c(GE) + d(FA) (1)
Tol = k, + a(V0) + b(CL) + c(GE) + i(UP) (2)
Tol = k5 + a(Vo) + b(CL) + ©(GE) + 1(RG)" (3)
Tol = k, + a(V0) + b(CL) + c(GE) + n(RI) (4)

Where
Tol = Tolefanqes to which journeymen work (the lower the value, the
higher the skill)
VO = pummy variable for vocational high school program
CLF = pummy variable for college prep high school program
GE = pummy variable for general high school program
[ERJ!:‘ FA = Dummy variable for formal apprenticeship
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UP = Dummy variable for upgrading with no formal training

RG = Dummy variable for registered apprenticeship program

RI "= Dummy variable for attended related instruction (which
includes individuals who had and had not had formal
apprenticeship)

In the case of all three models the only significant coefficient at the
.05 level was GE, the coefficient for general education which equaled approximately
.002 in each of the four equations. The positive coefficient of this variable
indicates that the journeyman who graduated from a general high school program
is less skilled (as we defined skilled ) . None of the other coefficients was
significant. This indicates that there is no significant difference in the skill
level for any of the major sub-groups. The sub~groups are: those who had
apprenticeship versus those who did not; those who had related instruction
versus those who did not; those who had registered apprenticeship versus both
those who had no -apprenticeship and those who had a non-registered apprentice-
ship; those who acquired their skills through upgrading versus those who had
some kind of formal training (apprenticeship, formal on-the-job training, etc.).

The best prediction of skill level was obtained by using years in the trade
as a journeyman (YT) and a dummy va;iable for general education (GE).

Tol = k'+ a(GE) + b{(YT)

Coefficient Value t-Stat
'k .0032 3.693
a - .00058 - 2.039
b .0014 - 2.097

Sample size = 107

The results using the mail questionnaire data led to the same conclusions
about related instruction as the data gathered from personal interviews in the
- tool and die ztudy. Related instruction does not contribute to individual
differences in skill. They also support the hypothesis that the skill level
which one attains is sensitive to the type of high school backgrournd. This may
be the result of having better basic skills such as math and reading. Given
these fundamental skills, the machinist trade may be learned equally well in
a variety of ways. '

The other possibility is that while apprenticeship and/or related instruction
. does not affect skill levels, they may affect the length of time it takes to
become a journeyman. One question which was asked in the Jjourneyman question-—
naire was , "How many years from the time you began training— did it take you
to become an all~around machinist?" The following equations were estimated:

1. Training was defined to include informal training and upgrading.
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Yi = k; + a(rr) + b(vQ) + c(GE)

Yi = k2 + m(aP) + b{(VO) + c(GE)

Yi = k3 + n(RG) + b{V0O) + c (GE)

Yi = kg4 + j(UP) + b(V0O) + c(GE)

Where

Yi = VYears to qualify as a journeyman

All other variables have been listed for the previous regressions.

None of the explanatory variables were significant as a determinant of the
number of years to qualify as a machinist. Here as in the previous regressions
the journeyman questionnaires support the findings of the tool and die study.
Related instruction (cr any other comparison by training) does not affect the
training time.

It appears from these results that individuals can reach similar skill
levels in about the same time period regardless of their type of training.

Electricians

Among the apprentice electricians a relationship was found hetween performance
in related instruction and hours worked. Performance in related classes did,
however, explain only a small portion of the variation in hours worked. The
journeyman mail questionnaire was used to test the reiationship between different
types of training and weeks worked, as well as between different types of training
and years to qualify as a journeyman.

The following models were estimated:

= Xk + a(RI) + b{voC) (L)
Y = ko + c(AP) + d4(voc) (2)
WPY = k3 + e(YR) + h(VoC) (3)
WPY = k, + i(RI) + 1(VOC) (4)
WPY = kg + m(AP) + n(VOC) (5)
Where
b4 = Years from time began training to time when became'journeyman1
WPY = Number of weeks worked in 1972
RI = Dummy variable equaling 1 if had related instruction- (otherwise 0)
VOC = Dummy variable equaling 1 if had full time vocational high school

training (otherwise 0)

1.- Time began training measured after learing. high sehool.
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AP = Dummy variable equaling 1 if had apprenticeship, both union and
nonunion (otherwise 0)

YR = Number of years of related instruction

The results were:

Coefficient

(variable)

ky
a(PI)
b(voc)

c (AP)
4 (voc)

R2 = .,021

m(AP)
n (VOC)

R = .034

[ERJ!:‘ Sample Size

196

EQUATION (1)

Valug t-Stat

4.07 18.41
- 0.62 - 1.97
- 0.79 . -~ . 2.54

EQUATION (2)

3.87 18.20
- 0.17 ” - 0.49
~ 0.76 - 2.45

EQUATION (3)

42.71 24.95
1.80 2.78
0.57 0.24

EQUATION (4)

43.16 25.34
5.75 2.37
0.23 0.10

EQUATION (5)

43.08 26.62
7.62 2.96
0.24 0.10
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It will be recalled that e&gquations (1) and (2) attempt to predict years to
qualify as a journeyman. Equation (1) seems to be the best predictor of the
length of time it takes to become a journeywan. While the R2 is low, the model
shows that related instruction shortens the time required to become a journey-

"man, on the average by six—-tenths of a year. 1In addition,attending vocationral
high school also shortened the time by about eight-tenths of a year.l 1If a m=n
had both related instruction and vocational high school, the time would be cut
by about one and one-half ywars. The results are consistent with the verbal
responses of many of the apprentices interviewed.

In equations (3) through (5), we have tried to explain the variations in
weeks worked per year as a furztion of the number of years in training, whether
the journeyman had taken related classes, and whether the journayman had served
an apprenticeship, respectively. In each equation we included a dummy variable
for vocational high school training. Equation (5) explains more of the variations
in hours worked and has the largetst "t" value for the independent varlable
(apprenticeship) of any of the three equations.

We would interpret these results to mean that it is more important to have
an apprenticeship than to have relat=zd instruction tc maximize weeks worked.
Related instruction and apprenticeship are not synonymous; in our sample of
journeymen, 54 (27.6 percent) had apprenticeship (either union or nonunion), 69
(35.2 percent) attended related instruction, 47 (24.0 percent) had both related
instruction and apprenticeship, and 22 (11.2 percent) had related instruction
but not apprenticeship.2 The test of the difference in hours worked was between
the 47 who had related instructions and apprenticeship, and the 22 who had on'y
related instruction. If related instruction was the important factor in hours
worked, thera would be no significant difference in hours worled between these
two groups. If apprenticeship was the key factor, the 47 (as well as the remain-
ing 7 who had apprenticeship without related instruction), would have had more
work than the 22,

These results &5 lend support to the hypothesis that apprenticeship (and
not related course work) makes one a member of ar. "in-group." Individuals who
go through an apprenticeship may be given preferential treatment in jobs or
have better information abocut the availability of jobs. The data does nct con-
tradict an alternative hypothesis that apprentices receive better training on
the job. A journeyman may devote more time to teaching the trade to an apprentice
than to a non-apprenticed helper. 1In any case, the results do not support
related instruction as a determinant of weeks worked. "

We found, however, that the significant variable was apprenticeship and
not whether it was a union or nonunion apprenticeship. There was no

1. A vocational high school graduate is given one year credit against the
three years in the trade before he can take the licensing exam. This is one
possible reason for the shorter time to become a journeyman.

2. A regression equation to explain weeks worked was estimated in which
both related instruction and apprenticeship were used as independent variables.
Apprenticeship was significant but related instruction was not. This supports
the position that apprenticeship and not related instruction is the significant

@ "riable in determining weeks worked.

ERIC
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significant difference in wesks worked between journeymen Erained in nonunion
apprenticeshipsand those trained in union apprenticeships.

This last finding does contradict the results from the apprentice inter-
views which show a relationship between related instruction grades and hours
worked (which is our proxy of job performance).

Cne explanation of this contradiction is that jobs among apprentices are
allocated in part on the basis of grades in related instruction,while journey-
men are not. The significant relationship between hours worked and related
instruction is the result of the way the apprentice coordinator assigns work
to apprentices. ‘

In summary, we found that Jjourneymen trainesl as apprentices worked on the
average of 7.6 weeks more {in L972) than journeymen without apprenticeships.
Whether the apprenticeship was union or nonunion made no difference. We also
found that men with related instruction worked 5.7 weeks more on the average
than men without related instruction. (Some men with related instruction had
served apprenticeships, others had not.)

The question then arose, "Which was more important, related instruction
oxr apprenticeship?" Our regression analysis (see equations 4 and 5 above in
this chapter) showed that it was apprenticeship, not related instruction.
When apprenticeship was held constant and related instruction varied, there
was no statistically significant relationship between weeks worked and related
instruction. When related instruction was held constant, there was a significant
relationship between apprenticeship and weeks worked. ’

1. specifically, those journeymen trained as union apprentices work 50.97
weeks in an average year, while thcse trained as nonunion apprentices work 50.42
weeks.

An equation using dummy variables for union and nonunion apprenticeship to
explain average weeks worked per vear was estimated to verify these findings.

The reyression results are as fol.ows: WPY = 43.2 + 7.8 UaP3 + 7.3 NUA3
(32.0) (2.6) (1.8)
Where
UAP3 = dummy variable for service as union apprentice
NUA3 = dummy variable for service as nonunion apprentice.

The numbers enclosed below in parentheses are '"t" statistics. Both in-
dependent variables are significant at the 5 percent level.

ERIC
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Operating Engineers

Using data gathered from TUOE records we tested the relationship between
hours worked and each of the following: gw-ades in related classes, the journey-
man's evaluation of apprentice 'performance on the job and grades indicating
motivation. None of these relationships proved to be significant. Thus per-
formance in related instruction did not affect either hours worked, or journey-
men's evaluation of apprentices' performance on the job.

To test the relationship between apprenticeship and employment, we used
the data gathered from tha2 journeyman's mail questionnaires. Each journeyman
was asked the number of hours he worked in 1971 and 1972. A number of journey-
men, some trained as oilers and some as apprentices, indicated they had worked
zero hours in the trade in 1971, or 1972, or both. Since no £0llow-up could
be done to determine the reason why these individuals did not work, they were
eliminated from the sample.

The average hours worked and standard deviations of each group by'year
are given below: '

1971 1972
Journeymen trained as oilers (mean)a 3,860.37 1,749.94
Standard Deviation 522.60 580.77
Apprentices (mean) 1,907.06 1,788.33
Standard Deviation . 688.72 607.28

(a. Excludes journeymen working zero hours.)

While on the average apprentice-trained journeymen worked more hours than
oiler-trained journeymen, the difference is not significant. It is ‘also interesting
to note that the dispersion in hours worked as measured »y the standard devia-
tion is gre?ter among apprentice-trained journeymen than among oiler=-trained
journeymen.

These comparisons must be made cautiously because the apprenticeship program
in the IUOE local at which we looked has only been in operation since 1973. Thus
the aprrentice-trained journeymen have, on the average, less experience in the
trade. ' '

All journeymen who have served an apprenticeship in the IUOE have also had
related instruction and vice versa. Thus, in‘this trade, we could not test the
impact of related instruction and apprenticeship separately as we did in the other

1. The large standard deviations are e:plained in part by high levels of
seasonal and cyclical unemployment in certain phases of the trade and by lack
of a systematic referral procedure for both journeymen and apprentices.

ERIC
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trades. There is no statistically significant difference between hours worked
by apprenticeftrained journeymen and oiler-trained journeymen.

Unlike the electricians, the operating engineers in Boston have no systematic
way of allow:ating wrork; informal methods, especially personal relationships,
play an impcrtant role. Such relationships could not be talen into account
in our compurison of average hours worked. While our limited evidence fails
to show that apprenticeship (and related instruction) has an effect, the factors
ve could not consider may have hidden any relationship that did exist.

Costs

The costs of related instruciion are not difficult to identify conceptually.
They are, however, difficult to measure empirically since they are incurred
by a number of different groums, including the strte and Federal governments,
the employer, the apprentice, and the union, if one is involved. The cost records
of these different groups and individuals are not comparable, nor necessarily '
complete. ’

Two approaches to identify the cost of related instruction are: (1) isolating
input costs of physical facilities, teaching staff, administration, etc., or
(2) measuring the level of expenditures of the various spending units svch as
employers, apprentices, public bodies, etc.

In most cases, the physical facilitiez used for related instruction are
excess capacity. In the evening or on Saturday, when related classes normally
meet, the public schools are not being used to capacity. Thus, the cost of
providing the room space itself is zero. The only direct costs are for heat,

light and custodial staff. Even the inclusion of custodial cnsts may be questionable.

Do a:l such costs rise because rooms are used a few additional hours QUIing
the day? If they do not, the added cleaning costs are negligible. The same
is true of heat. -

Supplies and text materials are the next costs. In the IBEW, for example,
the total cost of the texts which a student uses during the four years of his
aporenticeship is about $70. This does not include the miscellaneous supplies
like pencils and paper.

When classes are held in public schools, the teaching staff is paid from
state and local school funds. In programs which are administered by individual
firms, the teaching is done either by the staff in charge of agprenticeship, by
journeymen, by engineering personnel after work hours (e.g., machine theory),or
by specially hired vocational, or technical high school instructors. In some
cases, apprentices attend private trade or technical schools paid by the employer.

The identification of administrative costs is much more complex because
they tend to be joint costs. In the State Division of Uccupational Education
and in local school departments, there are staff members who devote part of
their time to related instruction and part to other tasks. The same is true
of the U.S. Department of Labor (BAT)}, and the State Department of Labor
Industries (DAT). A field representative, for example, may spend only a
portion of his time reviewing related instruction programs. Jointness of costs
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also in characteristic of administrative costs of unions and of firms. Even

if a single individual or staff is responsible for apprenticeship, it is
impossible to allocate the cousts between relatrd instruction and other activities
related to apprenticeship. The problems of cost allocation involve the dis-
tribution of costs between related instruction and the other costs of apprentice-
ship, as well as the allocation of costs tc the various organizations contributing
to related instruction. ’ ' '

Cost data are most easily gathered by looking at the expenditures of each
of the major spending units. These include the expenditures by the state (although
they are in part reimbursed by the Federal government), local school districts,
the BAT, employers, and unions. The State Division of Occupational Education and
DAT provide administrative inputs and record keeping. In addition, teachers and

.other instructional costs are paid by the state and local cocmmittees.

The v..TC expenditures in the two construction trades come from employer
contributions (1 1/2¢ per hour worked by each journeyman in the IBEW and 2¢
in the IMNoOE). These expenditures cannot-be easily separated into expenses
for related instruction classes and expenses for other JATC functions. In the
machinist trade studied here, apprenticeship programs are run by individual
employers. While joint costs in these programs as in others make it impossible
to separate the cost of various functions; some firms send apprentices to related
classes at private technical schools. In this case, at least some of the costs
are directly identifiable.

A major r~ost in real as distinct from money terms of related instruction
is borne directly by the apprentice in the form of the time spent in class and
doing the classroom assignments at home. Each apprentice spends approximately
150 hours per year in school. Apprentices also average about two hours per
week doing home work, or roughly 70 hours a year. In all three of the trades
which we investigated, related classes last for four years. This means that an
apprentice devotes to related instruction 600 hours in school and another 280
at home on his apprenticeship. On an annual basis, class and homework time together
amount to about 10 percent of a full work-year «~~ 2000 hours. iIn addition, there
are transportation costs. These are minor, however. Most apprentices travel
less than ten miles to related class; at a cost of 15¢ per mile this amounts to
less than $3.00 per week.

The next problem is the'value to the apprentice of the hours spent in class
and on homework. We asked the apprentices in each trade how they would spend
the time if there were no related classes. The following are their responses
by trade: :

1. Recent negotiations have raised the electrical contractors' contribution
to 5¢ per hour.

Q
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Operating

Engineers Electricians yachinistsl
Overtime work 16.2% , 1.4% . . 26.6%
Part time job 6.8 13.6 26.6
Leisure ' 72.9 65.8 33.3
Going to school 4.1 9.6 : 13.3
Other 0.0 9.6 0.0

The average number of hours per week spent by apprentlces in eacH tradc on
homework follows:

Mean Range
Operating englneer 2.20 0-10
Electrician 4.38 ' 1-20

Machinist 3.02 0-20

Theoretically, the value of the last hour of leisure is equal to the wage
+he apprentice would have received for that hour. For example, if the apprentice's
wage rate is $6.00 per hour, then the value of leisure is also $6.00 per hour.
This assumes that the apprentice is free to select the combination of work and
leisure that he most prefers. An 1mpllc1t assumption . is that there are no in-
stitutional constraints (e.g., the work schedule) upon freedom of choice. This
assumption of course, does not hold. Apprentices may wish to work more but be
unable to get overtlme, and other apprentices may wish to work less’ than 40 hours
but be unable to do so.

Vickery?2 has pointed-out if individuals are institutionally constrained to

" 40 hours when they in fact wish to work more, then the value of leisure time is
over estimated by using the wage rate. If apprentices wish to work less than
40 hours but are institutionally constrained so that they must work 40 hours, then
the wage rate under values the true value of leisure. We can always seek shelter
by assuming that for the group the over estimates and under estimates cancel out- .
In view of the low average age of the apprentices and the likelihood that individuals
in this period of their life are trying to accumulate savings, the wage rate
probably over estimates the true value of leisure. Many economists in the trans-
portation field have arbitrarily selected $2.00 per hour as the value of leisure
time. This seems rather low fox construction apprentlces who average about $6.00
per hour.

If we choose a leisure value of $4.00 per hour for both home work and class
" time, the yearly cost of related instruction (1nclud1ng transportation) turns out
to be:

1. These figures do not include those apprentices who attend related in-
struction during working hours. '

2. See Vickery, W., "The Value c¢f Time and the Choicevof Mode" in Tte
nNemand for Travel in Theory and Practlce, ‘R.E, Quandt,(ed.), Heath Lexington,
>n, 1969. . . : '
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OPERATING ENGINEER

Class time (150 hours at $4.00) $600.00
Transportation ($3.00 per week x 36 weeks) 108.00
Homework (80 hours at $4.0C) _ 320.00
TOTAL $1,028.00
ELECTRICIANS

Class time (150 hours at $4.00) $600.00
Transportation ($3.00 per week x 36 weeks) 108.00
HomewG:'%x (158 hours at $4.00) 632.00

» TOTAL $1,340.00

" The salary of machinist apprentices tends to be much lower than that of
operating engineers or electricians, and ln addition,there are in general no
transportation costs. Most firms have related instruction in the plant. Two
firms which we visited gave time off during the day for related classes.
Apprentices were praid for the time spent in class. If we consider the time
spent by machinist apprentices who did not receive released time for class, our
cost estimates using $2.00 per hour as the value of time are:

Related class (150 hours at $2.00) $300.00
Homework (108 hours at $2.00) ‘ 216.00
TOTAL $516.00

One estimate of the public costs in the Boston area of related instruction
is about $85.00 per appren!ice per year. The major costs are borne by the '
individual apprentice rather than the public. The costs to the apprentice
varies greatly by trade because of the pay scale in each. The employer con-
tributions (as of 1971) to the JATC's was about $35,000 for the electricians
and about $130,000 for operating engineers. The principal reason for this
difference is the size of membership of the two unions. Because of the wide
variation in type of training and of programs in the machinist trade, and
particularly how the related instruction was conducted, no average figure
for all programs is available.

Summarz

In this chapter, we compared the three trades with respect to sources of
apprentices, their educational backgrounds, and the relationship between related
instruction and work performance. The chapter also dealt with costs of related
instruction.

Despite the publicity given to apprenticeship in recent years, informal
sources of information abcut it predominated. Schools and public employment
agencies were unimportant. The educational backgrounds of apprentices differed
sharply; employers of machinist trainees were more likely to hire beginners
with previous educational or work experience in the trade. In contrast,

O
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in construction, apprentices were less likely to have had trade-related education

or work experience. In addition, they were more likely to have decided to enter

their trades after finishing their formal schooling, and actually entered apprentice-
ship a few years after being in the full time labor force. In the electrical trade
formal educational requirements have increased, with an emphasis on college~ preparatory
high school graduates. Where employers controlled hiring, as in the machinists

trade, apprentices typically had reached an occupational decision while still in

school. Here also there was a lag, but the apprentices had been working in the

trade or a related one before that,

Except in the electrical trade, there was little evidence that related in-
struction was an important explanation of apprentices' performance at work, and
in the case of the machining trade, of journeymen's performance as well. Apprentice-
ship among journeymen in construction, even when nonunion, seemed more important
than related instruction in explaining hours worked. It will be recalled that we
have drawn a distinction between related instruction and apprenticeship.

Related instruction costs are of two kinds, explicit and implicit. Assuming
contributions per hour worked of 1 1/2¢ for the electricians, and 2¢ for the
engineers, the explicit costs are chiefly those of JATC administration and teachers
salaries. The latter are paid by public funds when public schools are used. The
contributions to the JATC depend on the number of manhours worked in the industry
multiplied by the negotiated cents per hour contribution. The amount of money
collected is not necessarily connected directly with training needs or the number
of apprentices in the local. 7Tt is likely that when the need for apprentices is
falling (or has fallen), a cent per hour contribution continues, based@ on higher
needs projected in the past. In periods of expansion, just thie reverse probably
occurs. The implicit costs of related instruction, which are the apprentice's
unpaid time spent in class and on homework, however, far outweigh the explicit
costs of administration and teaching. This is similar to the educational experience
of many students preparing for a career. '

O
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CHAPTER 7
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations in this chapter are based upon more
than the data presented and analyzed in prior chapters. The conclusions and
recommendations also are based upon qualitative infbrmation, that could be
presented, about the structure of, and manpower practices in construction and
the machining trades drawn from other research, and extensive interviews with
union officers, state and federal apprenticeship administrators, corporate
training directors, other company officers, association directors, and educators.

Related instruction berefits different groups in different ways. The
value of related instruction depends upon one's perspective. From the unions'
point of view, related instruction makes for a better trained,more capable all-
around journeyman. In turn, his superior skill may justify wage rate differentials
between the organized and unorganized sector, as well as increase the regularity ’
of employment. In addition, related instruction,as part of apprenticeship, may
help promote the espritc de corps which is important in craft unionism, and justify
the selection techniques for apprenticeship. Related instruction provides a
place where apprentices can get to krow each other and to develop the friend-
ships which are important in promoting union solidarity. By requiring related
instruction,which usually assumes a high school education, selection techniques,
excluding those with less education, can be justified. Educational requirements
limit the pool of potential antrants.

From the employers' point of view, the benefits of related instruction may
be to increase productivity, and to reduce training costs by shifting part of
the training from the work site to the classroom. Employers find that third- and
fourth-year apprentices produce more than they earn in wages. This surplus helps
to defray the cost of training in the first and second years. In addition, in
the construction sector where jurisdictions may require journeymen to perform
less skilled tasks, apprentices can serve as substitutes. ‘A large portion of
the burden of the cost of classroom training falls upon apprentices, while on-
the-job training costs are borne by the employer. If classroom instruction reduces
on-the-job training requirements, it reduces costs to employers.

From the point of view of union apprentices, their interest correspe.ads to
the unions'. Journeymen who have had related instruction tend to be more con-
fident in their ability and versa:ility as craftsmen. In addition, apprentices
may receive some general education, such as math or blueprinting reading, from
related instruction. This may make them more mobile both within the trade and
among industries.

We will first summarize our major findings and then present our conclusions
and policy recommendations. These findings are based upon the information presented
here about the three trades in Boston and from interviews conducted with a wvariety
of other company and public officials. While we believe our policy recommendations
have general application, they should not be indiscriminately applied to other
occupations and areas. s

Summary of Findings

1. Related instruction takes on a variety of forms. The biggest differences
are due to the particular technical needs of different trades and
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industries. In addition, the structure and content of the work process
helps determine the form of related instruction. In a given construction
trade, however, the presence or absence of a union is the major factor.
There are variations in the following features of related instruction:
curriculum development, content and progression; financing; required
attendance; and instructors' qualifications. In the operating engineers
trade, related instruction is only offered through a union apprenticeship.
In the electrical and machinist trades, related instruction.<an be obtained
- through local schools, private technical schools, and through a union or
company sponsored program. Thus, there are individuals who have had
related classes without having had a feormal apprenticeship.

The role related instruction plays in an apprenticeship program is
determined largely by the objectives of that program. Different
apprenticeship programs have different objectives for related instruction.
The more common objectives axe to:

- provide the knowledge and skills that impart breadth and flexibility,
thereby increasing his ability to cope with unusual situations: to
adapt new techniques, and to keep steadily employed;

- provide the background necessary for promotion;

- substitute for on-the-job training which is difficult or expensive
to provide; '

- contribute to the apprentice 's acceptability by his peers as a
competent craftsman;

- contribute to his own self confidence in his skill;

- have the apprentice identify with the trade and with fellow journeymen;
~ provide advancé‘preparation for on-the-job training;

- review and refresh material previously learned in schéol.

The primary goal of related instruction in all the trades studied was
the requisition‘of knowledge and skill for the sake of breadth and
flexibility. However, each trade emphasized in different degrees thé
other functions. In the electricians' trade, other important objectives
were substitution for training not possible on the job, identification
with the trade, and acceptability by fellow journeymen, personal self
confidence, and promotability (since every journeymen was a potential
forzman). 1In the operating engineers, the other goals for related in-
struction were as a substitute for on-the-job training, and as advance
preparation for work tasks, especially as an oiler. Among machinists,
advance preparation, self confidence, promotability, and review of
prior learning, were the main secondary goals. :
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The ability to coordinate course work with on-the-job training depends
on the continuity. and diversity of work on the site or 'Iin the shop. 1In
the machinist trade, coordination is possible‘and occurs when companies
offer the coursezs; in construction, it is an unrealistic expectation.
Here, despite attempts at coordination between related instruction and
on-the-job training, it is rarely achieved. The mcst important reasons
in construction are the variations in work flow and prodict mix, as well
as the uniqueness of each construction project.’ The apprentice may
perform some type of work and then not repeat it for many months; or

he may not even encounter some tasks for a year or more.

Despite ccntrary expectations, data from apprentice records showed no
progression from one task to another over the four years of apprentice-

ship in the two construction trades. First-year electrical apprentices,

for example, do not work on only a given set of elementary tasks, second

year on a more advanced set, and so on, but rather seem to work on much

the same tasks, regardless of year of apprenticeship. This seems to

indicate no progression of work assignments; apprentice records and interviews
in the construction trades suggested that there was no systematic train-

ing on the job. However, we must qualify this finding because the classirica-
tion of work assignments used in apprentice record may not be fine enough

to identify skill dififerences within these categorles, and therefore

identify systematic training.

Among machinists and operating engineers, there is little evidence that
systematic presentation of material in class accelerates trainirg or
substantially raises performance. Among electricians we did find that
related instruction improves performance as measured by hours worked,
as well as shortening training time. People learn in different ways;
for some, a formal classroom is the best method, while for others, the
direct acguisition on the job is best, especially where conditions at
work permit it. Moreover, the quality of instruvotion and training can
vary; such differences can mask the overall effactiveness of different
training methods.

Despite strcng evidence to the contiary (in two trades), a large majority
of apprentices and journeymen in all three trades considered related
clagsroom instruction valuable. :

One way of defining the gquality of related instruction is in terms of
course sequence, monitoring attendance, monitoring apprentice perfor-
mance, teaching effectiveness, and responsiveness to apprentice needs.
In these respects, JATC programs and those of large corporations rate
the highest. 1In the unorganized sector of construction and in smaller
machine shops, attendance at related instruction is voluntary, and
what little progression there is from course to course, is a personal
decision. If there Were;no Davis-Bacon Act, ‘there would be even less
related ‘instruction undertaken in the nonunion sector of construction,
and probably only enough to pass state licensing requirements. For
example, individuals familiar with related instruction in the electrical
trade stated that in many nonunion programs, the related classes only
teach the electrical code.
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On the other hand, JATC programs tend to ignore individual differences
in preparation, learning ability, and work experience. Little advance
standing is given and programs are not self paced.

Use of modern edurational techniques is limited. For example, “here
is little or no auwdio-visual presentation or programmed instruction.
Moreover, because public funds cannot be used to finance shop courses

"in related instruction, hands-on-training is excluded even though essential,

particularly where all aspects of the trade cannot be encountered at
work. :

Cn-the~job insfruction apparently is at least as important as related
instruction. While significant improvements have occurred in curriculum
development in related instruction, comparable improvements have not

- occurred in the on-the~job portion of apprenticzeship, especially in
- construction. If apprentice coordinators had the same authority to

administer on-the-job training as they nc# have over related instruction,
the effectiveness of apprenticeship would improve. Administration
includes selection of work assignments and of journeymen with whom

the apprentice works. Of course, even the most able coordinator will

be constrained by employer attitudes and the kind of tasks available,

-an especially difficult problem in construction.

We independently tested related instruction and apprenticeship, and
found that apprenticeship with or without related instruction seems
to be more important than related instruction as an explanation of

hours worked by journeymen electricians.

The content of related instruction courses may be needed by all journeymen,
but our evidence indicates it is acquired in a variety of ways and

does not determine who is the better craftsman. The formal acquisition

of related instructicn places a substantial implicit cost on the
apprentice. The more informal methods of acquiring the same. knowledge

on the job shifts the cost to the employer. '

In the organized sector of construction, the impetus for coherent
related instruction has come from unions. Its overall quality seems
better than that of programs offered independently by the public
school system. In the electrician's-and operating engineer trades,
national union technicians prepare the curriculum. Courses oi ared
by the public school system appear to be limited in number, not part:
of a sequential curriculum, and probably are at a level below.the
needs of the apprentice. Moreover, public school courses indépendent
of union involvewent are not limited to those with the same prepara-
tion or neeis.

In the machinist's trade, larger corporations who administer their .~
own related instiuction had the best programs; here also the public
school courses suffered the same defects as those courses. offered
independently of the JATC for construction workers. Larger
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companies with machinist programs have developed their own courses
partly as a reaction to the failings of the public school programs.

The latter cannot meet the firms' special needs in terms of content

or course Sequence and level, nor can they be integrated with on-the-job
training. Such integration is impossible if students come from
different firms and vary in their preparation.

15. Related instruction dces not seem to have been an important reason
for apprentice dropouts, nor apparently has it led to potential
candidates screening themselves out. Illowever, it has been used
as a reason for requirihg a high school diplicma and in some cases,
for preferring individuals from college prep liigh school programs.

Recommendation for Governrent Policy

1. Different objectives for apprenticeship among the three trades studied
and within each trade, require different approaches to related in-
struction. One frequent difference between program objectives is
the effort to train journeymen only or to train journeymen with the
background to be promoted; another difference is to substitute related
instruction for on-tne-job training. Government policies should not
presume common objectives of apprentice programs and approval of
registration should be based upon the consistency between the stated
objectives of the program and the related instruction curriculum.

2. Because of the nature of the work in construction, coordination between
related instruction and on-the-job training does not exist, and for
technical reasons would be almost impossible to achieve. Solving the
technical obstacles would be very costly. However, coordination, if
possible to attain, might improve the performance of the apprentice,
and shorten the time needed to become a competent craftsman. We recommend
that the government sponsor a series of experiments which would
simulate different types of construction jobs on which apprentices
and journeymen would perform work in a rational sequence for training,
and on which related instruction and on-the-job training would be
coordinated. The objectives of such experiments would be to determine
the costs of systematic training and coordination, and whether co-
ordination improves quality.

3. Because of the formal structure created by the JATC's in the apprentice
labor market and of the development of training curricula, the naionized
sector offers a systematic apprenticeship program with a rational
sequence of related instruction courses. Most training (both 0JT
and related instruction courses) in the nonunion sector is haphazard
and unsystematic. Similar to what is now done for registered programs,
the government should sponsor and help finance local industry sssocia-
tions of nonunion employers that could offer systematic apprenticeship
programs.

4. 1In the nonunion construction sector, the local industry associations
should administer training and be financed by a tax on all local
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firms in the industry, whether members of the association or not. The
control ~f related instruction should rest with these industry organi-
zations and not with local school systems as it does now..

In view of the wide variation in the quality of programs offered by the
school system and of their lack of a progression of courses, we recom-
mend that the government redirect to JATCs or local employer associations
the current funding of related instruction courses in public schools.
This will allow eack sponsoring group to seek out that educational or
training system that best suits its needs.

In the unionized construction sector, related :instruction is likely to

be provided by a curriculum containing a rational sequer- ‘e of courses -

by year of apprenticeship. Registered programs in the nonunion sector
are free to send apprentices to the related instruction classes sponsored
by the JATC, thereby taking advantage of the time and money spent by

the JATC or the union in developing its curriculum. However, if no

JATC program exists, or if the nonunion program is not registered, then
any related instruction courses that may be offered are likely to be
limited in number and not part of a rational sequence. The fgovernment
sponsored local industry associations should offer relat~d instruction

in the same fashion as does the JATC. Under these conditions the government
should finance related instruction, whether part of a reglstered program
or not, and irrespective of location. »

With some notable exceptions, training in machine shops, where no one

firm is sufficiently large to engage in an organized apprenticeship

program, is also haphazard and unsystematic. Here as well, the govern-—
ment should sponsor the formation of local industxy associations to

promote organized apprenticeship programs. The National Tool, Die

and Precision Machining Association is capable of acting as sponsor

for such programs. This recommendation could alsc apply to other industries
which were not covered by this study.

Programs muct be registered in order to qualify for #enefits. Registration
per se does not insure high quality related instruction. Quality and

not registration should be the criterion for receiving financial aid

from the government.

Current practice is to exclude shop courses from publicly financed
related instruction. Since an important function of related instruction
is to fill gaps in work experience not received on-the-job, shop

classes are a legitimate part.of related instruction. Shop courses
should be financed and encouraged by the government. :

Information about occupations, including the crafts and how to prepare
for them and gain entry, still is not readily available %o students
when it would be most appropriate fox them to seriously consider occu-
pational choice. School should make better use of the representatives
of the state and federal apprenticeship agencies, and of the Apprentice
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Information Centers (ARICs) of state employment services. Representatives
of these agencies should be invited to make frequent visits to junior

and senioxr high schools, and to conduct work shops for students interested
in exploring occupations. These work shops would not only give students
information about apprenticeship programs, but could also serve as a means
of developing summer jobs.

This method of disseminating information could also serve as a basis for
developing rosters of young people interested in entering different
crafts. These rosters should be made available through the stite employ-
ment service to local employers who are seeking trainees or helpers.

These rosters should also be used by unions and employers to promote

a more equitable procedure for attracting interested applicants, by
making available a number of summer pre—apprentice jobs for high school
students who want to enter apprenticeship. In effect, the JATCs would
begin their recruiting and screening process earlier. This summer work
experience could serve as another source of information for selecting
candidates, and could allow the student to decide whether a given trade

* is the one he prefers. Obviously, summer jobs should not be at the

13.

14.

15.

expense of the apprentice hires. If this involves considerably more
work for the JATC's, then they should experiment by conducting screening
sessions more frequently during the year, and by enlarging the number
of committee menmbers.

The current practice in the construction unions in our study is to
screen all applicants for apprenticeship who have met a minimum
requirement, the GATB test. All who pass are then interviewed by

a committee of the JATC. The information dissemination system out-
linad above wouléd open the chance of apprenticeship to more applicants
with the necessary qualifications and probably give the trade an

even wider range from which to select, as well as wider oppurtunltleb
for potential applicants.

In order to simplify the filing of applications for apprenticeship,
we recommend that application forms be available at local high
schools for distribution by guidance counselors to students they
consider seriously interested. The counselors would be responsible
for forwarding the completed forms to the appropriate unions.

In the unorganized sector of construction and among machine shops,

the local organizations should develop procedures for attracting

and screening young people interested in the trade. A pool of applicants
should be made available to all shops, many of whom might have limited
sources of locating promising beginners who want to enter and remain

in the trade. Our special pool is justifiable in the unorganized sector
construction; here the casual nature of the labor market argues for

a more orxderly procedure. In machining, the labor market is not casual,
but the large number of employers requires some form of organization

to bring together potential apprentices and employers. We recommend
that a special recruiting procedure on an experimental basis be
developed to see if it improves the ability of young people to find
full-time employment, and if it helps distribute job opportunltles

more equitably.
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16 . Our evidence indicates that related instruction ‘as currently conducted
is not the only, or necessarily the best, way of acquiring the basic
technical information needed to be a journeyman. Research should be
conducted to explore and evaluate alternative methods that would ensure
the systematic and early acquSiticn of this knowledge in the easiest,
or least costly fashion. One aspect of the experiment would be to
determine whether certain kinds of on-~the-~job training are superior Lo
classroom instruction. Another aspect would be to determine the effect
of these alternative methods on the various functions of rclated in-
struction. ' '

17. The BAT should be a more active participant in assisting the develop-
ment of related instruction curriculum. This would involve (1) the
identification of prototype programs in various parts of the country
for use by programs with similar objc:tives; {(2) the dissemination of
all such information; and (3) the collection of data to determine the
most successful proyrams. '

-18. Teaching techniques in related instruction courses tend to be traditional.
The government should disseminate information concerning new teaching
techniques directly to apprenticeship coordinators and company training
directors, and should consider the possibility of subsidizing the equip-
ment.

19. To the extent that training is needed to achieve national manpower
goals, it is recommended that the government explore the possibility
of a subsidy for training in those industries where rapid growth is
forecast. This investigation should include the most effective way
of providing this subsidy, i.e., to the firm, the industry or individual
trainees.

Recommendations to Firms and JATCs

1. Advance credit is rarely granted for prior education and experience
in the trade. We recommend advance standing be granted on the basis
of achievement examinations. Government financing may be necessary
to develop and validate nondiscriminatory tests.

2. Related instruction programs typically ignore individual difference
by specifying a fixed sequence of courses over a fixed period of
time. We recommend more flexibility in timing to permit self-pacing
by apprentices, if it can be demonstrated that more than a small number
of apprentices would benefit.

3. Most programs schedule courses after work or on weekends. The hours
seem to be the woxrst for learning. We recommend that sponsors ex-
plore the feasibility of schedules better designed for more effective
instruction.
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4. The source of information about on-the-job assignments usually is
the apprentice. While coordination would still be difficult to
achieve, other ways of obtaining accurate information about assign-
ments should be develvped in order to ensure that the apprentice
receives as broad an expogsure to the trade as possible over the term
of his apprenticeship. Records could be kept of the kinds of structure
and phase of constriaction to which apprentices have been assigned.

5. In trades in which important manual tasks are unlikely to be met on
the job, or are met only infrequently, more "hands on" classroom
training should be offered.

6. In industries with large numbers of small employers lacking effective
employer associations concerned with training, the development of
company consortiums should be formed to share training costs, and
to recruit and pLace apprentices. Here, government inducements might
be necessary.

7. Within an industry, formal training programs are unequally distributed
geographically. Differences in company size and in manpower needs
cause these disparities. In construction, the organized sector accounts
for the bulk of apprenticeship. In manufacturing it is the larger firms
that perform this role. Larger firms tend to prefer specialized to
more general training, while smaller firms cannot finance or recoup
training costs. Industry~wide sharing of training would redistribute
more equitably the expense and allocation of apprentices.

On Unanswered Questions Requiring Further Research

1. what are the advantages of training all-around craftsmen?

Would the overall level of unemployment in an industry be higher or
lower than the current rate if all journeymen were trained as Specialists?

In addition to the overall rate of unemployment, what is the impact
of specialization on the incidence of unemployment?

Are these results of specialization a function of the way in which
the industry is organized, or some other factors such as product
nix?

2. The training of all-round journeymen seems to imply that technological
change has made the skill requirements higher. The continuation of
this type of training seems to imply that the industry exXpects that
stick by stick construction methods will continue (quasi handcraft).

Is this contraiy to the apparent trend towards prefabrication?

3. How widespread is prefabrication and does it result in simplification
of work tasks? Similarly, is technological change,which is taking
place in manufacturingrresulting in a demand for more skilled journey-
men?
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4. To what extent has the emphasis on training all round crafismen affected
the level of productivity within an industry? This particular project
would be more feasible for the machinist trade within the United States.
In the construction trade, this type of research would probably require
a cross country comparison.
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APPENDIX TABLE I

APPRENTICE BACKGROUND CHARACTERISTICS COMPARED FROM INTERVIEW DATA*

Mean number of years of formal
education

Percentage in high school voca-
tional education program '

Percentage in l1igh school
general education program

Percentage in high school
college preparatory

Percentage in high school co-op
program

Percentage high school train-
ing in same trade

Age of apprentice in 1972

Percentage having father
in trade

Mean number of years of
father's education

Mean age of trade decision

Number of years in post high échool

trade or technical school

Percentage attending Boston,

Cambridge, Somerville, high schools 38.36

Average number of years in military 1.73

Average yvears between full-time
job and year entered apprentice-
ship

Percentage enrolled in same or
trade-related post high school
technical program

Electrician Machinist Operating Engineer
11.97 11.75 11.96
28.77’ 45.16 24.32
24.66 24.19 41.89
42.47 17.74 25.68
4.11 1.61 8.11
24.66 37.09 -0~
24.03 24.96 25}07
30.14 24.19 36.49
10.60 9.00 10.23
18.51 . 20.54 20.43
0.44 0.65 0.30 |
12.90 13.51
1.65 1.43
3.10 ' 3.70 2.60
16.44

24.19

5.41

*Dashed line indicates thatjquestion'wés not asked because it was not appropriate.
Sample sizes were: 73 electricians, 63 machinists and 74 engineers.
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APPENDIX TABLE I

APPRENTICE BACKGROUND CHARACTERISTICS COMPARED FROM INTERVIEW DATA* (CONTINUED)

Electrician Machinist Operating Engineer

Percentage miking decision to

enter trade while in high school 30.14 53.22 18.92
Percentage influenced most by

parent or relative to enter trade 54.79 27.41 ‘ 35.14
Percentage influen.ed most by

friend to enter trade 2.70 14.51 17.57
Percentadge influenced most by

advice or training in vocational -

high school 1.37 19.35 -0-
Percentage influenced most by ‘

advice in academic high school 1.37 6.45 : -0-
Percentage influenced most by

advice by co-op high school -0- -0- -0-
Percentage influenced most by

advice of State Employment '
- Service : 1.37 l.61 1.35

. i

Percentage influenced most by -

source not elsewhere classified 38.36 35.48 45.95
Percentage receiving advanced

credit toward apprenticeship 2.74 12.90 14.86
Percentage responding yes to ‘

"Is RI mandatory?" 100.00 53.22 98.65
Percentage responding yes to

"Is penalty important to your :

attending RI?" 42.47 22.58 .67.57

Percentagée responding yes to
"Would you attend RI if no penalty
imposed?" 89.04 30.64 74.32

Percentage rc¢sponding yes to
"Would you have understood
RI in high school?" 67.12 75.80 83.78

*Dashed line indicates that question was not asked because it was not appropriate.
Sample sizes were; 73 electricians, 63 machinists and 74 engineers.
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APPENDIX TABLE I

APPRENTICE BACKGROUND CHARACTERISTICS COMPARED FROM INTERVIEW DATA¥ (CONTINUEDi

Electrician Machinist Operating Engineer

Percentage responding yes to "Should
any course be added to RI?" 32.88 45.16 40.54

Percentage responding yes to "Should
any course be dropped from RI?" 15.07 25.80 33.78

Percentage responding yes to "Would
RI be helpful if you left trade?" 87.68 80.64 82.43

Percentage responding yes to "Is
instructor well prepared?" 100.00 79.03 91.89

Percentage responding yes to "Is

instructor up to date in trade?" 100.00 75.80 98.64
Percentage responding yes to "Does

instructor explain clearly?" 98.63 77.41 89.19
Percentage responding yes to "Could

you be a good tradesman without RI?" 15.07 25.80 29.73
Percentage responding yes to "Do you

know of anyone dropped because of RI?" 12.33 16.12 21.62
Percentage kept on some work too long $9.86 51.61 48.65
Systematic OJT yes 34.25 80.65 : 35.14

Percentage kept on work too short a
time to learn it 58.90 35.48 40.54

Percentage who would work non-union
if not an apprentice 19.18 ———— 9.46

Percentage who would be in military
if not an apprentice 8.22 3.22 1.35

Percentage who would enter college
if not an apprentice 26.03 4.83 18.92

Percentage who would do some trade-
related work if not an apprentice ———— 30.64 24,32

Percentage who would do some work not
trade-related if not an apprentice 34.25 24.19 : 36.49

*Dashed line indicates that question was not asked because it was not appropriate.
Sample sizes were: 73 electricians, 63 machinists and 74 engineers.
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APPENDIX TABLE I

APPRENTICE BACKGROUND CHARACTERISTICS COMPARED FROM INTERVIEW DATA* (CONTINUED)

Electrician Machinist Operating Engineer
Percentage who don't know what
they would do if not an appren-—
tice : 1.37 ~0- 6.76
Percentage who would do something
not elsewhere classified if not
apprentice 9.59 43.05 6.76

*Dashed line indicates that question was not asked because it was not appropriate.
Saumple sizes weve: 73 electricians, 63 machinists and 74 engineers.
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