
DOCUMENT RESUME

ED 269 620 CE 044 433

AUTHOR Martin, Julia H.; Tolson, Donna J.
TITLE Changing Job Skills in Virginia. The Employer's

View.
INSTITUTION Virginia Occupational Information Coordinating

Committee, Richmond.; Virginia Univ.,
Charlottesville. Tayloe Murphy Inst.

SPONS AGENCY National Occupational Information Coordinating
Committee (DOL/ETA), Washington, DC.; Virginia State
Dept. of Education, Richmond. Div. of Vocational and
Adult Education.; Virginia State Governor's Office,
Richmond.

PUB DATE [85]
NOTE 165p.
PUB TYPE Reports Research/Technical (143)

EDRS PRICE MF01/PC07 Plus Postage.
DESCRIPTORS *Basic Skills; Career Education; *Change; Computer

Science; Educational Needs; Employer Attitudes;
*Futures (of Sociaty); *Job Development; *Job Skills;
*Occupational Information; School Business
Relationship; State Surveys

IDENTIFIERS *Virginia

ABSTRACT
This report organizes findings of an exploration of

changing job skills in Virginia which combined the points of view of
various analysts with information provided by employers. Part One
contains some background material: a brief history of occupations in
Virginia, a description of recent trends, an explanation of the
mechanisms that bring about occupational change, and summary of how
the study was carried out. Part Two groups related occupations into
10 clusters, each including an introduction, a description of what
the literature and interviews said about each occupation, and a
general conclusion about the occupational group. Part Three
summarizes what employers said about trends and changing job skills
in the workplace. Six interrelated trends are identified: required
skills are becoming more technical, computers are an important tool,
occupations are becoming more specialized, teamwork is becoming more
important, employers are becoming more client- and customer-oriented,
and the pace of change is rapid. Part Four summarizes what employers
said about their successes and failures in communicating training
needs to educators and their suggestions for improving communication.
Part Five summarizes the study and gives recommendations for
enhancing training for changing job skills and employer-educator
communications in Virginia. (YLB)

***********************************************************************
* Reproductions supplied by EDRS are the best that can be made *
* from the original document. *

***********************************************************************



(voicc)

2 CHANGING
i JOB SKILLS
IN VIRGINIA
The Employer's View

Julia H. Martin, Research Director, Demographic Study Center
Donna J. Tolson, Research Assistant, Demographic Study Center

Tayloe Murphy Institute
The University of Virginia

Virginia Occupational Information
Coordinating Committee

U.S. DEPARTMENT Of EDUCATION

NATIONAL INSTITUTE OF EDUCATION

ED ATIONAL RESOURCES INFORMATION

CENTER (ERIC)

The document Ms been reproduced as

recryed from the person or cogent:at=

ongratmg it
Cl Minor changes have

been made to improve

reproduction quality

Points of view or Winans stated in this docu

meet do not necessarily
represent official NIE

position or policy

"PERMISSION TO REPRODUCE THIS

MATERIAL HAS BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES

INFORMATION CENTER (ERIC)"



Changing Job Skills in Virginia is a publication of the Virginia
Occupational Infc matron Coordinating Committee and the Tayloe
Murphy Institute. 'unds for this project were provided by grants
trom the Governor's Employment and Training Division, the Divi-
sion of Vocational and Adult Education, the Virginia Employment
Commission, and the National Occupational Information Coor-
dinating Committee

Changing Job Skills Advisory Committee

Linda Carr
Virginia Community College System

Jacqueline M. Cooke
Culpeper Job Service Office of the Virginia
Employment Commission

Betty Ann Dillon
Virginia Occupational Information Coordinating Committee

Dolores A Esser
Virginia Employment Commission

Evelyn Glazier
Department of Economic Development

Joseph Holicky
Governor's Employment and Training Division

George Orr
Virginia State Advisory Council on Vocational Education

David Potter
State Council of Highcr Education

Lou C. Talbutt
Virginia VIEW. and Virginia Polytechnic Institute &
State Univer.;ity

Charles I Tongret
Greater Peninsula Job Training Consortium

Heim W Tulloch
State Board of Vocational Education and
The Center for the Study of Applied Ethics,
The Colgate Darden School of Business Administiation,
I'mversity of Virginia

Virginia Occupational Information
Coordinating Committee

Betty Ann Dillon. E \ecutne Director (April 1985 to pi esent)

Jetti et A Windom, E \ecutix c Directoi (Septembei 1979 to
Nlaah 1985)

2

Executive Committee
Dewey 1' Oakley, Chairman (August 1985 to present)

Virginia Depaitment of Education

Melvin H Garner, Chairman (1979 to July 1985)
Virginia Department of Education

Evelyn Glazier
Department of Economic Development

Howard Green
Virginia Department of Rehabilitative Services

Russell Owens
Governor's Employment and Training Division

Ralph C Robinson
Virginia Employment Commission

Advisory Committee
James Alessi()

State Council of Higher Education

Linda Carr
Virginia Community College System

Alfred Dreyfus
Electronic Computer Programming Institute

Edward S Dulcan
Fairfax County Economic Development Authority

James Gaynor
Department of Correctional Education

Charles E Gertzog
Northern Virginia Manpower Consortium

Edwin C Luther, III
Virginia State Chamber of Commerce

Wallace E Marshall
Virginia Department of Labor and Industry

XI Carter Murphy
Petersburg School Depaitment

George Orr
Virginia Colin( 11 on Vocational Education

Rick Pond
Department ot Social Seitic

Eckard Sc dtz
Dt.,, rim( ,t of Coimtions

Charles I Tcingiet
Greater Peninsula Joh "liainini; Consortium

Beim«. E 1t'1111,1111,
VI11;1111,1 14:1111) 111('Ill C()1111111,,tuil



Acknowledgements

So many individuals have generously contributed
their time, energy, and expertise to this project that
acknowledgment of each one is impossible. However,
special thanks are due to a few people without whom
this study could not have been completed.

This study was conceived by Gordon Davies, Direc
for of the State Council of Higher Education, and
Henry Tulloch, member of the State Board of Educa-
tion and Executive Director of the Center for the Study
of Applied Ethics, the Colgate Darden Graduate
School of Business Administration, University of
Virginia. We thank them for their ideas and their
unflagging support during the time it took to formulate
and develop the study. Their continued assistance dur-
ing its implementation and their interest in promoting
a partnership between business and education has
been of inestimable value, both to us and to the
Commonwealth.

The data for this study came from personal inter-
views with 115 employers in Virginia. Many of these
people took more than an hour out of their busy
schedules to share their ideas with us, and without
their generosity, the study simply would not have been
possible. Although their names and affiliations are
confidential and consequently we cannot acknowledge
them by name, we sincerely thank them for their
responsiveness, candor, and encouragement.

We want to thank our colleagues at the Tayloe Mur-
phy Institute for their patience and help during this
year. James C. Dunstan, Director of TMI, offered
ideas and encouragement throughout the project. John
L. Knapp, L puty Director and Research Director of
the Economic Studies Center also gave his support
and in addition donated the time of several of his staff
members. Bob Cox, Denise Foster, Jim Heilman, Don
Lindsey, Dave Sheatsley, Mike Spar, and Donna Tolson
did the interviewing. Dave Sheatsley also handled
many of the administrative duties connected with the
printing of this report, and Denise Foster and Mike
Spar spent many hours proofreading the manuscript.

4

We owe special thanks to Jim Heilman, Project
Director of the Virginia Occupational Information
System (VOIS), for his contributions. Jim's exper-
tise in employer surveys, data sources in general,
and labor force data in particular were invaluable,
as were his efforts in designing the sample, work-
ing with us on the interview protocol, and making
suggestions along the way.

Betty Ann Dillon and Jeff Wi3clom, current and
past Executive Directors of the Virginia Occupa-
tional Information Coordinating Committee
(VOICC), provided unfailing support and guidance
throughout the project.

Elizabeth Dell, of TMI, and Elizabeth Wilkerson
not only served as our editors but made valuable
substantive contributions as well. Chuck Moran,
of Moran & Company, designed the report and
Marianne Sullivan did the photography.

Finally, we want to acknowledge the major role
that technology has played in the production of
this report. It was written, rewritten, and checked
for spelling on an Apple /// microcomputer and
transmitted over telephone lines to our typograph-
er, The Design Group, in Lynchburg, Virginia.
Printing was handled by Progress Printing, also of
Lynchburg. The new technology has saved us
many weeks, enabled us to make major changes
without major pain, and freed our secretary to
maintain business as usual while we concentrated
on this effort.

3



Table of Contents

Executive Summary 5

Part One. Background: Virginia's Changing Job Skills 9

Virginia's Labor Force: A Brief History 11

The Last 25 Years 13

How Occupational Change Comes About 15

Changing Job Skills and Changing Training 19

How the Study was Done 22

Part Two. Occupations with Changing Job Skills 27

General Office Occupations 28

Health Care Occupations 39

Teaching Occupations 52

Specialized Clerical Occupations 61

Protective Service Occupations 69

Computer-Related Occupations 75

Repair Occupations 86
Engineering and Related Occupations 94

Production Occupations 102

Eight Miscellaneous Occupations 108

Part Three. Trends and Skills 123

Part Four. Communicating with Educators 139

Part Five. Summary and Recommendations 147

Appendix 157

Selected Bibliography 162

Index of Occupation, 165

4



During the last 25 years, important social, economic, and technological
changes have all contributed to the position in which Virginia's employers,
educators, and labor force find themselves today. The economy's shift to con-
centration in the service sector, the information revolution, new electronic
technology, and changing social attitudes have all played their part, until
today, Virginia's economy bears little resemblance to the agrarian economy
of its founding at Jamestown, more than 350 years ago.

In 1985, Virginians are in the midst of a period of rapid technological change
that has affected all areas of our lives, and nowhere have we felt this change
more than in the jobs we hold and the skills we need to do them. This study
-xplores what employers in the private and public sector think about such
change: how it has affected the occupations in their organizations, firms,
and establishments; the new skills they want their employees to have; the
training these skills require; and how communications between employers
and educators might be improved to help the Commonwealth's work force
adapt to these new requirements.

Our discussions with employers led us to identify six major interrelated
trends in the work place of today. The first two are technological: first, the
general skills we require of our workers are growing more technical, and
second, computers in particular have become an important '0°1 throughout
the occupational spectrum. Third, largely as a result of the proliferation of
technology, occupations are becoming more specialized.

But the work force is also being affected by other developments. The fourth
trend we identified is the increasing organization of workers into tei...ns in
which each specialized employee plays a part, and the fifth is the increasing
orientation of employers toward client and customer relations. Increased com-
petition is one of the economic forces behind this change; another is
reorganization that stems from changing technology and results in such
developments as vendors who maintain and repair the complex machines
they sell, transforming the person who carries out these functions into a front-
line contact with customers.

The sixth and final trend in the work force will surprise very few: the pace
of change is rapid, so rapid that sometimes training for skills cannot keep
up with employers' needs. But much as we might like to, we cannot really
forecast the future. Occupations and the skills they entail change at different
rates and in different ways. Many occupations have changed a great deal
in the last 25 years. Some have already undergone most of the change
employers expect; some will undergo more. Some have scarcely changed
at all but probably will begin to change soon; some will not. And always
there remains the possibility that new technological change of a kind we
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cannot now imagine will create whole new industries, new occupations to
staff them, and new training needs for their employees, just as the electronic
technology has done during the past few decades.

Whatever the future brings, our talks with employers indicated that the
six trends already in progress have produced changing skill requirements
in four areas. Basic skills have been expanded to include new emphases on
reading and understanding technical materials and on oral communication.
The need for interpersonal skills has expanded as a result of the need for
teamwork and for employees to project a favorable image of the organiza-
tion they represent. As the computerin one form or anotherpervades the
work place, computer skills, including an understanding of how the machine
and its logic works, become important to increasing numbers of workers.
As the new technology expands and change continues, employees must be
able to generalize from past experience to new experience, and reasoning,
generalizing, adaptability, and flexibility become important across the oc-
cupational spectrum.

The degree to which employers have tried to communicate these needs
to educators varies. Many employers are satisfied with the quality of the
job applicant pool and see no need for such a dialogue. Others remain unaware
that opportunities to do so exist, and still others believe that educators would
be unresponsive to their suggestions. However, among employers who have
made the effort, most are satisfied with the result, finding that even when
educators are unable to meet their needs completely, communication can
still be rewarding. Employers are particularly pleased with the one-on-one
contacts they have had and with internship and cooperative education pro-
grams that combine classroom instruction with a real-world hands-on ap-
proach to training.

From what we read about the future of occupations, and even more im-
portantly, from what employers told us, a number of recommendations
emerged. In regard to training, we believe that basic education could profit
from enhancement in four areas. Instruction in reading and interpreting
diagrams, charts, and other technical materials would be of value to students
whose future occupations may range from automobile mechanic to electronic
engineer. Increased emphasis on communications skills, stressing clarity and
corrcctness of both written and oral presentations, would be of similar
widespread use. Today's students cannot begin too early to acquire familiarity
with computers, not only with how to operate them but also, on a general
level, how they work, because only this kind of acquaintance can prepare
them to use this multipurpose tool the way employers want them to
creatively and efficiently. Interpersonal skillsamong them, personal presen-
tation, courtesy, sensitivity to others, and conflict niczoa;r,ementare valued
by employers across the occupational spectrum and arc also among the skills
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most difficult to find in job applicants. Although most of the skills it these
four areas are being taught somewhere in Virginia's educational system, their
importance to employers indicates that they need to be taught widely and
early if the needs of the work force are to be met.

Because so many employers told us they were unaware of the established
mechanisms for communicating these needs to educators, our initial recom-
mendation in this area is for wider dissemination of information about the
advisory boards, councils, and committees currently in place. But even though
some employers who had used these mechanisms spoke highly of the ex-
perience, and those who used other channels often expressed considerable
satisfaction, employers felt strongly that the initiative should be taken by
educators, and this constitutes another of our recommendations. Moreover,
given the success of informal contact between employers and educators, we
recommend that the importance of such contacts be recognized and fostered.
In a more formal setting, employers' enthusiasm for the contacts facilitated
by internships and cooperative education lead us also to recommend increas-
ing the numbers of such programs and expanding them into new areas
wherever possible.

Finally, our conversations with employers led us to believe they do not ex-
pect job applicants to come equipped with every skill they need; in fact, many
employers offer extensive on-the-job training and intend to continue doing
so. Instead, employers want to hire people who are able and willing to learn,
who can communicate and relate to co-workers and the public, and who can
be trusted to represent the employer well to the public. Ir a time of rapid
change, they value the skills that enable people to be adaptable, flexible,
and able to keep pace with further change throughout their working lives.
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IA s the economy robotizes and domestic jobs are lost to foreign produc-
tion, 10 million to 15 million manufacturing workers and a similar
number of service workers likely will be displaced from their existing
jobs. Much of this displacement will occur in the mid- to late 1980s."
Pat Choate, Retooling the American Work Force. Northeast-
Midwest Institute

"[The application of as many as 150,000 industrial robots will not support
cataclysmic employment impacts, either in terms of job creation or job displace-
ment. It is not reasonable to think that 1.5 million technicians are needed to
maintain 150,000 robots, nor is it reasonable to suppose that 150,000 robots
will displace millions of workers."
H. Allan Hurt and Timothy L. Hunt, Human Resource Implications of
Robotics. W.E. Upjohn Institute for Employment Research

In 1985, Virginians are in .he midst of a period of rapid technological change
that affects every area of our lives, from artificial conception techniques that
have revolutionized the way life begins to heart transplants than extend its
duration. No matter how we are born or how w.. die, technological change
has had an enormous effect on the way we spend the years between, par-
ticularly on our jobs and the skills they require. Moreover, this change is
so rapid that we are sometimes not even aware of it until after it has
occurredor after it has passed us by.

Anticipating the effect of occupationa; change in the years ahead is par-
ticularly difficult because technological change is so rapid and so pervasive.
The two statements that open this report are examples of how widely analysts
can differ when they try to predict the future of work in America. The real
future probably lies somewhere between the two extremes, but it may also
lie in a different direction altogether.

However, whether we think life at the turn of the century will be much
the same or vastly different, there is general agreement that the nature of
many occupations has already chanted, and further change continues to oc-
cur. New tasks are being added, requiring new skills, while other tasks are
being eliminated, making old skills obsolete. In the office, secretaries use
word processors and microcomputers instead of typewriters, making correc-
tions to documents in less than half the time it took before. In the laboratory,
engineers design robots that will replace people on assembly lines but will
create new jobs for robot mechanics. In the automobile repair shop, mechanics
use computers to diagnose problems and set idling levels of cars equipped
with electronic gauges and fuel injection systems.

9
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In this study we explore changing job skills in Virginia, combining the
points of view of various analysts with information employers gave us. We
set out to answer four questions:

N What jobs will be needed most during the next decade,
and which of them will involve changing job skills?

IN What skills do employers require for these jobs now,
and how do they expect these requirements to change?

What kinds of training and background do employers
require for these jobs now? How will these change?

3 How have employers communicated their needs to
educators, how successful have their efforts been, and
how do they think communication between employers
and educators might be facilitated?

To find t:ie answers, we read as widely as we could and consulted experts
as often as we were able, but most of all we talked to employers. Some of
these employers were in firms or agencies employing hundreds, sometimes
thousands, of people. Some were in establishments employing two or three.
The employers were located all over the Commonwealth, in Northern Virginia,
Danville, Roanoke and Tidewater, and many places betwee:,.

This report organizes our findings into five sections. The first section con-
tains some background material: a brief history of occupations in Virginia,
a description of recent trends, an explanation of the mechanisms that bring
about occupational change, and a summary of how this study was carried
out. Th ' second section groups related occupations into ten clusters, each
including an introduction, description of what our reading and our inter-
views told us about each occupation, andexcept for one miscellaneous
clustera general conclusion about the occupational group. In the third sec-
tion we summarize what employers told us about trends and changing job
skills in 'he work place, and in the fourth, what they told us about their suc-
cesses and failures in communicating their training needs to educators and
their suggestions for improving communication. The fifth and last section
then summarizes the study and gives our recommendations for enhancing
training for changing job skills and employer-educator communications in
Virginia.
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Virginia's first settlers found an abundance of natural resources. Rich soils
and a favorable climate enabled them to cultivate a variety of crops. Besides
raising food and livestock for their own consumption, Virginians grew wheat,
cotton, and tobacco for export to Europe and to other colonies. Forests pro-
vided lumber, rivers supplied drinking water, and both rivers and ocean pro-
vided fish as well. It is no wonder, then, that in colonial times Virginia was
an agrarian society.

Dependence on agriculture, however, had its drawbacks. Especially in the
seventeenth and eighteenth centuries, farmers could do 1 ttle to prevent crop
losses resulting from weather, insects, and other acts of nature. In colonial
times, English economic policies restricted the markets farmers could use,
required them to ship in English vessels at higher rates than merchant seamen
of other countries charged, and levied high import taxes and an English mer-
chant's commission on the sale of Virginia's major money crop, tobacco.

Nonetheless, agriculture also had advantages, Growing tobacco was as
lucrative as mining gold, yiekling a far greater return on labor than manufac-
turing could. It was cheaper to import manufactured goods from Europe
and pay in tobacco, and the English parliament discouraged and even pro-
hibited the development of manufacturing in the colonies, And in addition,
Virginians preferred the lifestyle that accompanied farming.

The Commonwealth's industrial development really began with ironworks
and munitions manufacturing in support of the revolution against England.
After independence, Virginia's farmer began to seek out new markets in Latin
America, and small industries including sawmills, mines, and ironworks began
to flourish in the western part of the State. By mid-nineteenth century, the
tobacco manufacturing industry had been established, with its center in Rich-
mond. Flour mills sprang up along the falls of Virginia's numerous rivers;
smaller manufacturers made whiskey, paper, rope, and textiles; and mining
continued across the state, from salt, lead, and coal in the Southwest to gold
in the Piedmont, granite in the Richmond area, and iron in the Northwest.

At mid-century, one of the most useful new industries was transportation,
beginning with the port at Hampton roads, which linked the Atlan'- Ocean
with inland settlements as far north and west as Richmond, Washington,
D.C., and Baltimore. By the middle of the 1800's, canals extended the water-
way system inland, railroads were intrudur.ed, and together these forms of
transportation began to change both the industrial and occupational struc-
ture of the state. Construction jobs cam firstclearing rail beds, laying rails,
and digging canals. Soon after came jobs in railroad operations and in the
inns and lodging houses that proliferated along the new routes. Finally, with
better transportation leading to increased commerce, bankers and
businessmen were needed to finance and manage expanding trade

12
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As a result, when the first shots of the '2ivil War were fired in 1861,
Virginia's economy, while still chiefly agrarian, was more balanced than in
colonial times. After Appomattox, however, the plantation system broke un,
and the nature of agriculture in Virginia changed. The abolition of slavery
eliminated cheap labor, and a world-wide depression made it impossible for
many of the great landowners to keep their farms. Labor-intensive crops such
as cotton and tobacco became more expensive to cultivate, especially on land
that 'lad been depleted by generations of farming. Other crops' were
developed: vegetables on the Eastern Shore, peanutsand hams from the
pigs that fed on themin Southside, and fruits on both the eastern and
western slopes of the Blue Ridge. At the same time, the industries that had
arisen before the war slowly began to recover.

By the early part of the twentieth century, a number of changes had taken
place in Virginia's economy and consequently in its occupational structure.
Improvements in transportation played a triple role in these developments,
by providing more jobs in the transportation industry itself, supporting fur-
ther industrial development, and encouraging urbanization. Although Vir-
ginians still worked in agriculture, forestry, and the industries built around
them, they found jobs in new areas as well. In addition to working in coal
mines, cotton mf'ls, shim ards, and plants that manufactured cigarettes, they
now worked in establishments that produced pulp and paper, furniture, and
synthetic fibers; and where town life existed, they worked in schools,
hospitals, stores, and police departments.

The First World War brought an expansion of Virginia's shipbuilding industry,
but with the end of the war and the ensuing depression, this industry all but
collapsed. With the outbreak of the Second World War, Virginia's industrial
expansion began in earnest. On the coast, shipbuilding resumed, employing
engineers, drafters, skilled workers, and laboreis. Jr. northern Virginia, expansion
of federal agencies in both the Commonwealth and the District of Columbia
offered white collar and military jobs. In the small city of Radford, a new muni-
tions plant employed 20,000 people. Throughout the State. construction ac-
tivity flourished, while schools, police departments, utilities, and oth.,sr services
struggled to keep up with the demands of a growing population.

The period following World War II was also a prosperous one for Virginia,
and by the 1950's, the general structure of today's labor force had emerged.
Along the Blue Ridge Mountains and in Colonial Williamsburg, the grow-
ing tourist industry offered jobs for park rangers, guides, hotel managers,
chefs, waiters and waitresses, and many more. In the southwestern part of
the State, the lumber and coal industries were important sJurces of employ-
ment. Manufacturinglargely located in the east and southhad expanded
to include synthetic fibers, food products, and chemicals, providing blue collar
jobs. Government expansionfederal in northern Virginia and state in
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Richmondemployed increasing numbers of people in clerical, managerial,
and professional rccupations. As a result of all this expansion and the popula-
tion growth that accompanied it, the service sector also expanded. Job oppor-
tunities became available in banks, insurance companies, schools, hairdressing
establishments, and many other places that provided either business or per-
sonal service.

Some 350 years after Janiestown was settled, the agrarian society of Cap-
tain John Smith had evolved into a diverse industrial structure, and in
response, Virginia's labor force had evolved from a colony of farmers into
the diversified and skilled work force it is today.

Beginning in 1960, two important and interrelated developments produced
far-reaching changes in the occupational structure of Virginia as they did
in the entire nation: the shift to a service economy and what is often called
the information revolution. In the mid-1980's, they are still in progress and
as a result, business, industry, education, and the labor force face new
challenges in their attempt to adapt to increasingly rapid technological change
in a new environment.

Service industries do what their name implies: they provide businesses
and people with services, from banking to health care to protection of pro-
perty. Figure 1 illustrates the magnitude of Virginia's shift to a service
economy. In 1940, 18 percent of the Commonwealth's wo:k force was
employed in service industries. By 1960, this had risen to 21 percent, and
by 1980 almost a third of the work force was employed in the service sector.
There were several reasons for this shift. In the growing economy of the
1950's, economic services expanded in response to demand, and personal
services expanded in response to growing populations and increased afflu-
ence. During the next decade, competition from foreign manufacturers spawn-
ed service industries as well. Corporations began to withdraw their invest-
ments from domestic manufacturing and reinvest abroad, requiring a net-
work of business services to help manage their farflung enterprises, and en-
trepreneurs began to channel their activity away from manufacturing and
toward the expanding service sector.

The information revolutionincreasing reliance of our economy on creating,
transmitting, storing, retrieving, and using informationwas closely related
to the emergence of the service economy. Many of the erse occupations
that became more and more important in the service economy depend on
gathering, storing, and exchanging information. In turn, the increasing need
for information has both accelerated and been accelerated by electronic
technology. Although most people believe this technology is still in its in-

13
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Figure 2.
Virginia's Labor Force, 1980
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Soles 9 4%
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Farming 2 4 °/o
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fancy, it has already radically changed some occupationsclerical work, for
example. Because information can be transmitted faster than ever before,
industries that depend on data have been quick to adopt the new technology.
New service industries have emerged to support itdata processing services,
computer '-epair services, and the likeand they are staffed by people whose
occupational titles were unfamiliar as recently as 30 years agodata entry
keyers, computer operators, programme's, and systems analysts.

The 1980 Census of Population indicates that at the beginning of this
decade, Virginia's occupational d'stribution was similar to the nation's. Almost
a quarter of ali Virginians worked in executive, administrative, and managerial
occupations. Technical and administrative support occupations employed
about a fifth, and slightly under 10 percent worked in sales. Together, these
occupations, which make up the traditional white collar segment of the labor
force, employed over half of the Commonwealth's labor force. Blue collar
occupations, both skilled and unskilled, accounted for just over 30 percent,
with only about two percent in farming.

These people work for a variety of industries, many of them concentrated
in Virginia's metropolitan areas. The federal government, for example, is
the Commonwealth's largest employer of secretaries, typists, and special-
ized clerks, accounting for a considerable proportion of the clerical workers
in northern Virginia. State government employs large numbers of typists
and file clerks. Engineers work for the federal government in northern
Virginia and at the naval shipyard in Tidewater. Computer programmers and
operators, systems analysts, and data processing machine repairers are
employed by service industries whose clients are largely metropolitan. Health
care workers are similarly concentrated because metropolitan areas contain
large hospitals and numbers of patients, and since retail trade tends to locate
near customers, sales workers are also clustered in metropolitan areas.

Other industries are located in particular parts of the State. Shipbuilding
is largely confined to the Tidewater-Peninsula area and consequently so are
shipfitters. Manufacture of electric and electronic components, employing
electric/electronic assemblers, is found in several areas but is concentrated
in northern Virginia. Most of the State's correction facilities and mental
hospitalsthe major employers of corrections officers and psychiatric aides
are located in rural counties in western or southern Virginia.

Still other industries are found throughout the Commonwealth. School
systems that employ teachers; automobile dealers and repair shops that
employ automobile mechanics; and local governments that employ police
are examples. Nor does concentration in metropolitan areas imply that
workers are not to be found elsewhere. Although the majority of health care
workers are found in metropolitan areas, small hospitals, nursing homes,
and doctors. offices are located in all parts of the State, and consequently
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so are the people they employ. Colleges and universities, employing people
in every major occupational category, are another example, with two of the
state's largest universities and several of its colleges located in rural coun-
ties or small cities.

As a result, changing job skills are a challenge in every part of Virginia.
It may be that desktop computers are more often found in the offices of
metropolitan insurance agents than in rural ones, but that will not remain
the case for long. Change tends to begin and take place most rapidly in
metropolitan areas, but it spreads. Occupational change is not confined to
Virginia's largest cities, nor is the need for changing occupational skills and
for new kinds of learning and training that will provide present and future
workers with these skills.

History indicates that in Virginia, as in other states, occupational change
is a constant process with many causes. We have seen how in the past, social,
economic, and technological change all played a part in this process and how
all were interrelated. A closer look at these mechanisms may help to ex-
plain our current situation and the outlook for the future.

In a free society, social and economic change are frequently inseparable,
each a cause and effect of the other. Moreover, the democratic system
guarantees that legislation will respond to these changes, sometimes enhanc-
ing, sometimes mitigating their affects. Occ-pations and their associated
skills are part of this system and consequently part of its changes. This sec-
tion will examine social and economic changes that have led to some of the
changing job skills that we will look at more closely later on.

Among the major changes that have affected the occupational structure
of Virginiaand the nation as a wholeare the shift to a service economy,
the increase in the number of women in the labor force, the aging of the
population, and the trend toward deregulation of the economy. Some of these
have affected occupations directly, some indirectly. Occasionally one change
has directly affected one occupation. More often, however, these changes
have acted simultaneously.

The increased importance of service industries to Virginia's economy is
one of these changes. In service industries, skills Li communications and
human relations are vital for success. They are, in effect, the service industry's
stock in trade, so much so that employers often value them more highly than
Lchnical skills. The head of one engineering consulting firm, for example,
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told us that in his firm personality and effective communication skills were
more important hiring criteria than engineering competence.

Child care, for example, is a service industry that is being influenced by
social and economic factors. First, a number of social and economic changes
encouraged the entrance or re-entrance of women into the labor force. These
included the rise of feminism, the increase in the number of families head-
ed by women, and economic conditions that made two incomes a necessity
for many families. The rising proportion of working women in turn increased
the demand for child care services, and the industry began to expand.

At the same time, the child care industry itself began to feel the impact
of social and economic change, including increasing affluence among those
who use child care services, increasing emphasis on pre-school education,
and most recently, evidence of serious problems with child abuse and neglect.
As a result, consumers of child care services have begun to demand that
the people who staff these facilities be professionally qualified. Responding
to this demand, a segment of the industry now employs people with Associate,
Bachelor's, and even Master's degrees in child development, pre-school educa-
tion, and similar fields. State certification requirements for facilities that care
for six or more children are undergoing review, and some child care workers
themselves are in favor of higher educational requirements that might
upgrade salaries. Some employers and parents oppose these changes because
higher salaries will increase costs that will be passed on to consumers in
the form of higher fees: employers fear being priced out of the market; con-
sumers fear being unable to afford services they need. The outcome is still
in doubt, but the combined effects of social and economic factors on both
the formal and informal skill requirements of child care workers are plain.

Banking is another field that is responding to such changes. In banking,
the impetus for changing the job skills required of tellers originates from
a change in national policy toward deregulation and increased emphasis on
the free market economy. This change in policy, which itself reflects chang-
ing attitudes, has been embodied in legislation that permits a range of insti-
tutions to offer services that previously could be offered only by banks. As
a result, banks are now facing a many-fold increase in competition. They
must now actively seek to sell their services, and the logical people to do
this are their tellers, who have the most frequent and direct contact with
customers. Consequently, bank tellers are increasingly being asked to become
sufficiently familiar with the bank's services to recommend them appropriate-
ly, persuade the customer to take advantage of these services, and do this
in a pleasant, friendly, and accommodating manner. Some banks have even
instituted incentive programs for tellers, rewarding them for carrying out
these tasks well. In other words, as a result of national changes in political
attitudes, consequent changes in policy, and resulting legislation, tellers in
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some of Virginia's banks are now required to be salespeople as well as tellers,
acquiring, in the process, skills they never needed before.

Technologywhatever its natureexists within a social and economic struc-
ture and interacts with that structure. Technological change, for example,
often develops as a response to economic competition, as a way of produc-
ing better products more cheaply, or of meeting new consumer demands.
Technological change also affects society, and one of its major effects is occu-
pational change. Recently, technological change has been occurring at a rapid
pace throughout the labor force, resulting in widespread change in the occu-
pational structure and skills required of Virginia's workers.

"Technology," however, is seldom clearly defined. It is often used solely to
mean high technology, conjuring up images of space-age environments in which
everything is computerized, sterile, and streamlined, and where all the workers
wear white coats. In this study, however, technology is a much broader term.
We use the word "technology" to refer to the tools that are used to do a job,
and the term "technological change" to indicate any change in these tools.

In the real world of work, technology is as likely to consist of a monkey
wrench and a screwdriver as an electron beam welder or a computer.
Therefore, almost all occupations involve some use of technology, though
its importance to each occupation varies. At one extreme, engineers use
sophisticated technology to design even more sophisticated technology. In
the more common case, nurses, welders, and typists use technology to expe-
dite their work but are seldom if ever involved in designing or modifying
it. And at the other extreme, most psychiatric aides and child care workers
make little use of technology in the ordinary course of their work.

Changing technology can affect occupations in several ways. First, large-
scale changes can create new industries and occupations. The computer in-
dustry is a recent example. Innovations in computer technology made the
microcomputer possible, introducing new companies to manufacture and
market the product. In turn, a host of subsidiary industries has ariscn to
manufacture and market all kinds of microcomputer accessoriesprinters,
floppy disk drives, and specialized furniture, among othersas well as soft-
ware to enable the computer to carry out functions ranging from playing
chess to projecting three-dimensional views of newly-designed mechanical
devices. The range of occupations directly created or substantially altered
by these developments includes electronic engineers, technicians, assemblers,
programmers, wholesale and retail sales people, repairers, and many others.

Such a major development also has indirect effects. In occupations that
use the new technology, skill requirements are often altered. In some cases,
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new technology is simply a tool that makes the job easier or allows it to be
done better but does not really require new skills. For example, automobile
mechanics now use computers to diagnose problems, set idling levels, and
the like, but using these new tools requires a minimum of skill. The skills
required for secretarial work, however, have changed considerably. Secretaries
must learn to master electronic word processors, become familiar with elec-
tronic filing systems, and in some cases learn to use microcomputer pro-
grams for budgeting and other calculations. In other occupations, certain
skills have been rendered obsolete. For example, bookkeepers who use com-
puters no longer have to perform calculations by hand.

Technological change can also result in the need for new skills in nontech-
nological areas. Office machine repairers are an example. As office machines
have become more expensive and complicated, companies increasingly sell ser-
vice contracts along with the product. As a result, office machine repairers
are often employees of the vendor, and vendors have found that consumers
want repairers who can not only fix the machine but also suggest improvements
and instruct them in its use. Office machine repairers therefore need two new
skills. First, the new office machines are electronic rather than mechanical,
so that the skills involved in repairing them are different from the old ones.
Second, the repairer has become a representative of the company, involved not
only in repair, but also in customer relations and sales.

Major technological change can also reduce the number of workers need-
ed in some jobs, and evenin a few cases eliminate the jobs altogether.
Computer technology created the job of keypunch operator, the person who
operated the machine that produced punched cards for input to mainframe
computers. Changes in computer technology have now all but eliminated this
occupation and replaced keypunch operators with data entry keyers, who
enter data directly into the computer from computer terminals.

In this case, most of the keypunch operators whose jobs have been
eliminated can be retrained quickly and easily to be data entry keyers, and
since the demand for data entry keyers is expected to be high, few jobs will
actually be lost. In the case of welders, however, the situation is different.
In some kinds of welding, robots have begun to replace human welders. While
some welders may be able to continue on the job, monitoring the robots,
it is likely that many will be displaced because the skills needed to program
and repair the robots are very different from those needed in \xelding.

However, it would be a considerable mistake to think that technological
change spreads at an equal pace through all industries and occupations, or
even from establishment to establishment within industries. Not all the jobs
that welders do can currently be clone by robots. and not all the plants that
could use robots actually have them Similarly, the cost of converting the
record-keeping system of a large government agency to an electronic data

18

19



storage and retrieval system can be so enormous that years after most small
private offices have acquired microcomputers, the large agency's file clerks
are still handling paper.

Finally, technological change can alter the whole way in which work is
done. Some people believe that once computer technology has achieved
maturity, many workers will not need to spend all of their working time at
the work place. The "electronic cottage" will then reunite work place and
home, with consequent widespread effects on the nature of supervision,
scheduling, and the quality of work life in general. If this happens, the world
of work, in Virginia and elsewhere, will change considerably but not over-
night. Some occupations will be affected immediately and directly, others
more slowly and indirectly. For instance, some data entry keyers already
work at home, linked to the employing establishment by a computer ter-
minal and a telephone line, but it will be a while before so many people work
this way that the number of office buildings is reduced and demand for the
janitors who maintain them falls.

Sometime in the future, the electronic cottage may well be the norm, and
the resulting revolution will be comparable to the one that originally separated
the work place frcm the home. That change, the one we call the Industrial
Revolution, did not occur all at once either, but the outcome was as different
from what went before as the electronic cottage would be from what we ex-
perience vow. In the meantime, however, economic, social, and technological
factors have combined to place us in a time of transition and rapid change
that affects employees, employers, and educators alike.

Social, economic, and technological change make up a set of interrelated
factors that work together, with change in one component often producing
change in the others. This change may take many forms, and an important
one is change in the configuration of occupations and the skills they require.

The degree to which an occupation changes can vary, and consequently,
so can the degree of change in the skills that it requires. At one end of the
spectrum, a new skill may be simple to learn: a cashier usually learns to
operate a new cash register in an hour or so. At the other end of the spec-
trum, the new skills may be completely different from the old ones: a
typewriter repairer who needs to learn to repair word processors requires
complete retraining.

Skill change that requires a few hours of training occurs frequently, rare-
ly causes serious problems, and attracts little i_ublic attention. Change that
eliminates jobs altogether occurs infrequently, often causes serious problems,
and contnands much public attention Most skill change, however, falls
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Training on the Job

somewhere between the two extremes, creating change significant enough
that workers areat least informallytrained in new skills but not so signifi-
cant that it produces immediate major dislocations in the work force. Dif-
ferent degrees of skill change obviously call for different training strategies.

Another important factor in training for new skills is who is being trained.
Whether the trainee is a labor force entrant or someone already employed
makes a difference to everyone concerned. In the most common cases, where
changing skill requirements moderately affect the occupation, employers often
expect people who are already employed to acquire the new skills on the
job, but they want new employees to come onto the job already equipped.

To train their workers in new job skills, employers use a variety of strategies.
Self-instruction, short in-house training courses, training provided by the
manufacturers of new equipment, and courses in community colleges or other
outside facilities are all ways in which workers acquire new skills.

Where new equipment is designed for one particular purpose, this kind
of training usually succeeds. For example, experienced repairers can oftzm
successfully learn to work with new machinery through a combination of
short courses and service manuals provided by the manufactur-r.

In many cases, however, this approach is only partially successful. For ex-
ample, although many of the skills needed to operate the new electronic
technology can be learned quickly, using this technology to its fullest ad
vantage often requires additional understanding of how it works and what
its capacities are. Thus, a bookkeeper may learn the basics of using a com-
puter spreadsheet in a few hours, but for most people, learning to use it
efficiently"making it stand up and do tricks," as one employer put it--is
another matter. Some people may acquire this ability from experience, but
many never do. Nor are the effects of incomplete training always obvious.
The new system may be used, but not efficiently; yet often no one knows
this, because no one has been trained to understand the full capacity of the
equipment. In a large organization, the number of times this happens can
add up to a considerable loss in time, money, and competitive advantage.

The need to develop or improve interpersonal skins can also pose a train-
ing problem. This almost universal need affects a range of occupations from
automobile mechanics, who must communicate more skillfully with increas-
ingly sophisticated customers, to engineers, who are increasingly required
to sell the services of the firms for which they work. Yet human relations
is an area in which formal training is usually unavailable and employers lack
the expertise to provide on-the-job training.
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Many employers expect to provide a certain amount of on-the-job train-
ing. The knowledge required to repair machines and equipment, for exam-
ple, is specific to the brands and types a particular establishment uses. In
these cases, employers expect to train new employees on their own equip-
ment, either in house or at facilities offered by the manufacturer. This is
also the case in some other occupations where specialization is the norm
engineering, for exampleand also where employers provide complete on-
the-job training, in apprenticeship programs, for example.

However, where extensive on-the-job training is not the norm but skill re-
quirements have changed, employers want to hire people who already have
the skills they need. In an automated office, for example, an employer may
be willing to train a secretary to use a particular brand of word processor
or microcomputer but will expect a job applicant to be familiar with elec-
tronic woad processing in general. As a result, education for the job market
needs to incorporate nev, skills as quickly and comprehensively as possible,
Employers need these skills, and so do labor force entrants.

Another response to the demands of changing job skills is upgrading the
educational requirements of a job. This can happen as a result of factors
external to the employer. The government can mandate and/or consumers
can demand higher educational levels; both of these factors are currently
affecting chiid care work, for example. Sometimes new skill requirements
can only be taught at higher educational levels; computer programming is
moving in this direction now. At present, many programmers do not have
college degrees, but employers are increasingly demanding that program-
mers have expertise in the fields in which they workaccounting, for
exampleas well as in writing software. If this demand is to be met, pro-
grammers will need higher educational credentials.

In other cases, educational requirements are upgraded unnecessarily. For
example, many employers seem to believe either that people who go to col-
lege are the kind of people who have innate interpersonal skills, or that the
college experience teaches these skills. Whatever the mechanism, they
perceive the college graduate as likely to be more pecsonable and better able
to project a good image for the company. The result can be a degree require-
ment for an occupation in which the skills could more efficiently be taught
at a lower educational level. In turn, not only does the occupation become
more inaccessible to people who cannot afford or do not want to attend col-
lege, but also the applicant pool decreases. Both these factors can force
salaries, and therefore employers' costs, upward.
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How the Study

Was Done

Choosing the Occupations

It was with all these problems in mind that we undertook this study of
changing job skills and training in Virginia. Before we begin to describe what
employers told us about this area, we will close our introductory section with
a description of how the study was done.

This report summarizes the results of 250 interviews of employers in 115
private firms and public agencies around the State. We asked these employers
what tasks their employees did;, what educational backgrounds they came
from; what the formal requirements for the jobs were; what skills and per-
sonal characteristics employers looked for when they hired people; and
whether it was difficult to find people who met these criteria. We also asked
about changewhether these jobs had been affected by change, technological
or otherwise; whether adjusting to change had been a problem; and what
kinds of changes employers expected to take place in the future. Finally, we
asked whether employers had ever tried to communicate their needs to
educators. If they had not tried, we asked them why not, and if they had,
we asked whether they thought their efforts had been successful. In either
case, we asked them to recommend ways in which such communication could
be facilitated and improved.

In this section of our report we describe first how we went about choos-
ing these occupations, selecting the employers, and conducting the inter-
views, and second, what we believe to be the limitations of the study.

This study focused on occupations that met two basic criteria: first, they
had to be important in Virginia, and second, they had to involve changing
job skills. The initial step, then, was to decide what occupations would be
important during the next decade or more.

Occupational importance can be judged in a number of ways. Sometimes,
the criterion is the occupation's rate of growth, but this can be misleading
if the base is small. For example, in 1980, 175 Virginians worked as archivists
and curators. Had this occupation been projected to grow by 100 percent
during the ensuing 10 years, there would still he only 350 archivists and
curators by 1990, hardly an impressive number On tIle other hand, an occu-
pation can employ tens of thousands of people and be projected to decline,
but even so may provide employment for significant numbers of people who
must be trained in the skills it requires.

Our approach was to select occupations that were projected to have an
average of 140 or more openings per year het Nx.cen 1980 and 1990 as in-
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dicated by the Occupational Employment Statistics projections for Virginia.
These projections are produced by the Virginia Employment Commission
and include only openings that result from two factors: first, the creation
of new jobs (growth), and second, people leaving the labor force (separa-
tions). They do not include openings that result when people leave one job
to take a different one. Thus the projections of openings are conservative ones.

Having selected these occupations, we ranked them, producing a list of
the 110 occupations that were projected to have the most openings. Since
our interest was in occupations that involved changing job skills, our next
step was to collect information about the present and future skill requirements
of these occupations, by reviewing literature arid often by talking informal-
ly with employers. As a result of this process, we eliminated some occupa-
tions that are projected to employ large numbers of people but are not like-
ly to involve changing skills. Two examples of such occupations are janitors
and cashiers. In both these cases, the equipment that workers use has changed
and will probably do so again within the next 10 years. However, employers
assured us that the changes were minor. Workers could learn to use the equip-
ment in a matter of hours at most, and little change was foreseen in skills,
personal characteristics, or training requirements. We also eliminateda few
occupations, such as school administrators, that required graduate degrees
or considerable work experience.

The remaining occupations were those that were projected to employ
significant numbers of people, and that we had reason to believe would in-
volve sufficient skill change to warrant studying. Not all of them turned out
to involve a great deal of skill change, but a large majority did. These are
the occupations that are described in Part II of this report and on which
our conclusions are based. They are projected to account for 28 percent of
Virginia's wage and salary labor force by 1990 and are listed in the Appendix.

Both the time frame of the study and the resources we had available
restr:cted the number of interviews we could conduct. At the same time,
we believed that it was important to interview both small and large employers
and to obtain as diverse a geographic sample as we could.

These restrictions precluded drawi ig the sample statistically, though
statistical methods were incorporated wherever possible. The sampling pro-
cedure consisted of three steps. The first step was identifying the industries
that employed the most workers in each occupation. To do this, we used an
industrial-occupational matrix provided by the Virginia Employment Com-
mission. This matrix included 405 industry groups, almost all in the private
sector.
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Developing the

Questionnaire

The second step in sampling was identifying a random selection of firms
in each industry, using procedures as close to statistically valid ones as possi-
ble in order to stratify by size and location of firm. For this step we used
three categories of sizeunder 20 employees, between 20 and 100, and over
100and eight geographic areasthe Northern Virginia, Richmond-Peters
burg, Norfolk-Virginia I3each-Newport News, Danville, Roanoke, Lynchburg,
and Charlottesville metropolitan areas, and the balance of the State. Although
statistical methods would have required us to draw one firm of each type
from each size category in each location, this was not possible. Sometimes
no firm in the proper size class appeared in the matrix. For example, we
were not able to locate a doctor's office that employed more than 20 people.
Sometimes one kind of industry was geographically concentrated. Ship-
builders, for example, are difficult to find in Danville, and textile and ap-
parel firms are largely absent from Northern Virginia. Despite these dif-
ficulties, we conducted at least three interviews for each occupation in a
minimum of two different industries, size classes, and locations.

The final step in selecting interviewees wL.; determining whether the
agency or firm would speak with us; if so, whom we should talk to; and if
not, selecting an alternate interviewing site. Generally, we first contacted
the personnel director or proprietor by letter and followed up with a telephone
call. If the response was favorableas 90 percent werethe interviewer set
up an appointment by telephone, asking to speak with the person directly
in charge of the employees in the occupation about which we were asking.
These people ranged from personnel directors to supervisors toin very small
firmsthe person who actually worked in the occupation

Simultaneously, we were developing the interview itself. As a first step,
we developed a prototype interview that war.1 circulated for comments to our
advisory committee. This prototype was also used by each interviewer to
do two practice interviews locally. We used the advice we received from both
these groups to revise the interview into its final form.

Our aim in conducting these interviews was twofold: to get accurate infor-
mation and to make the person we were talking with comfortable enough
to speculate freely on the future of the occupations. Some parts of the inter-
view were therefore structured, but most questions were open-ended The
interviewers, who were all members of the staff of Tayloe Murphy Institute,
were well acquainted with the goals of the study and thus able to carry out
the interview on a more informal basis than might otherwise have been the
case. In general, ,:mployers were extraordinarily gen2rous with their tame
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and thoughts. In the midst of their busy schedules, many spent over an hour
with our interviewers, and we hope that their experience was a pleasant one.
Since confidentiality prevents us from listing either the people who spoke
to us or their agencie :, firms, or organizations, we would like to take this
opportunity to thank them publicly for their valuable cooperation.

The major limitations of the study lie in three areas: first, the occupations
that were included; second, the amount of information we were able to col-
lect about each; and third, the perspective from which the study was done.

The occupations included in this study are probably not the only occupa-
tions that will be important in the future. For example, the self-employed
and several other broad groups, including most managers and all sales
workers, were excluded from our sample. In the case of the self-employed,
projections are not available. In the case of managers, sales workers, and
several other occupations, many of them in the service sector, the occupa-
tional classification scheme used for the projections groups these occupa-
tions so broadly that it is impossible to distinguish one kind of manager or
sales worker from another in any way that would have been useful to us.

For those occupations we included, the amount of information we were
able to gather varies. We conducted a minimum of three interviews for each
occupation; for many we conducte six or seven. Often we supplemented
the formal interviews with expert consultations, talking with people in state
agencies, universities, and other institutions that train and/or employ peo-
ple in those occupations. Sometimes we consulted with people who worked
in the actual occupation as well. In addition, we read as widely as we could
in current literature about occupational futures, both general and specific.

However, we had neither the time nor the resources to read in depth about
each occupation in the study. While we consulted a variety of government
publications and other materials that contained capsulized information on
the occupations, we believe that extensive reading in textbooks for teaching
occupational skills, trade journals, and other specialized materials might have
given us additional insight.

Finally, the purpose of this study was to gather information about chang-
ing job skills from the employer's point of view. We seldom interviewed
employees or educators, each of whose perspectives are important to a truly
comprehensive view of the subject. We hope that the people who use this
study will bear these limitations in mind, and that future research in the
area of changing job skills will enable both wider and more intensive coverage
of this important topic.

.
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his part of our report summarizes what employers, said about each
of the occupations that we identified as having job skills that have
recently changed, are presently changing, or are expected to change
in the near future. The occupations are divided into ten clusters.
The first nine are presented in order of the average number of
openings projected to occur in these occupations each year, and
within each cluster, occupations are also arranged according to this

criterion. A tenth cluster consists of eight miscellaneous occupations that
could not be logically grouped in any other way.

The introduction to each occupational cluster begins with a table contain-
ing data from the Occupational Employment Statistics (OES) Survey car-
ried out on a three-year cycle b) the Virginia Employment Commission. These
data include 1980 employment, projected 1990 employment, 1980-90 numeric
and percent change, and projected average annual openingsthe sum of open-
ings projected to occur as a result of growth in the field and those expected
to occur as a result of people leaving the labor force.

The OES projections are based on trends in the recent past and assume
that industrial staffing patterns and other factors will remain stable until
1990. They are therefore likely to be more accurate for occupations that are
changing slowly than for those that are changing rapidly. Jn addition, OES
projections do not include the self-employed, and consequeiltly the projec-
tions for occupations where self-employment is a possibilitychild care
workers and electricians, for exampleare conservative.

These statistics yield some interesting facts about the occupations in our
study:

The largest occupation is teaching, from kindergarten
through secondary school; the second largest is
secretarial wo,.. Both these occupations are traditional-
ly held by women.

The largest cluster of occupations is people who work
in offices, a subset of clerical occupations. These oc-
cupations are projected to grow the most between 1980
and 1990; however, they are not projected to grow the
fastest.

The fastest-growing occupations, according to the OES
projections, will be those directly related to computers,
including the people who repair, operate, and program
them. This cluster is projected to grow more than twice
as fast as all wage and salary employment in the State.

1 :.
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General Office
Occupations

With a projected growth rate of 177 percent, data pro-
cessing machine repair is expected to be the fastest-
growing occupation in the study, but it will offer only
225 annual openings compared to over 4,700 each in
secretarial work and nursing.

Although office work will increase the most of any
cluster, one office occupation, stenography, is the
slowest growing of all; and although computer-related
occupations are the fastest-growing, one of them,
keypunch operator, has all but disappeared already.
Both these developments are the result of changing
technology and illustrate the impact of rapid change
in these areas.

Taken together, the occupations in these clusters employed 574,359 Vir-
ginians in 1980. Excluding data entry keyers and hospital pharmacists, for
whom projections are not available, the OES projections indicate that by
1990 these occupations will employ about 173,700 additional people. Con-
sequently, at least 28 percent of all civilian Virginians employed by industry
and government will work in occupations in which changing job skills are
a significant factor.

Occupation

Employment 1980-90 Change

1980
Projected

1990 Numeric Percent

Average
Annual

Openings

Secretaries 59,087 80,715 21,628 37 0 4,749
Typists 28,728 34,651 5,923 21 0 1,711

Receptionists 12,492 16,681 4,189 34 0 724

Clerical

Supervisors 11,307 13,889 2,582 23 0 640
File Clerks 6,433 7,895 1,462 23 0 387
Stenographers 7,533 7,572 39 1 0 300

Total 12,580 161,403 35,823 290 8,511

As distinct from specialized clerks, people in office occupations work in
general offices, where they usually deal with transmitting, generating, stor-
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ing, and retrieving many different kinds of information. These less special-
ized occupations often require a wide range of skills, but none requires more
than a high school diploma. All are jobs traditionally held by women, with
pay scales that are relatively low.

In office occupations, the size of the organization in which the person works
often determines the degree to which the functions of each job overlap. In
small establishments, all the occupations described in this section, plus
otherssuch as bookkeepermay be combined into a single job. In large
ones, each of the occupations may itself be divided into specialties or, as
in many state and federal systems, into grade levels. In such systems, tasks
grow more skilled and the work calls for more responsibility as the grade
level within the occupation increases.

People who work in offices are found throughout Virginia, in both the public
and private sectors, and in virtually every industry. In 1980, over 125,500
Virginians held jobs in this category, a number that is expected to increase
by nearly 36,000 by the end of the decade. Positions for secretaries are pro-
jected to increase the most, but taken together, growth and separations from
the labor force will produce over 8,500 openings per \ -ar for people who
work in these six occupations. Even stenography, projt.ct-d to add only 39
positions between 1980 and 1990, will experience sufficient numbers of labor
force separations to provide about 300 jobs each year.

Employers listed so many tasks to be carried out by their secretaries, and
these tasks varied so widely, that any overall definition of the occupation
would be misleading. In fact, secretaries seem to share only three general
tasks: word processingusing a typewriter, a word processor, a computer,
or any combination of these; answering telephones; and filing. However, if
there are any secretaries whose duties are limited to these tasks, this study
did not encounter them. Some of the additional tasks listed were taking dic-
tation, either personally or using a dictaphone; dealing with the publicin
person, over the telephone, or in correspondence; billing and bookkeeping;
compiling legal documents for an employer who is an attorney; supervising
and training lower-level clerks; setting up and coordinating meetings; and
even writing speeches. Overall, secretaries tend more to be jacks-of-all-trades
and/or personal assistants than clerical workers in the more limited sense
of the term.

Employers usually cited general high school as the most common educa-
tional background for their secretaries, though in one federal agency the
most common background was private trade and technical schools. In terms
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of educational requirements, however, they disagreed. Some said that they
had no educational requirement and would hire anyone able to type at a cer-
tain speed. Others require a high school diploma. None actually required
more education than this, but several mentioned an increase in the number
of college graduates seeking secretarial positions In addition, most employers
preferred that a job candidate have some experience, though few were ready
to specify exactly how much.

Despite the range of tasks that employers require of secretaries, they
generally agree on the skills and characteristics they would like to see in
a successful job applicant. Interestingly enough, only one of these is technical.
This is the ability to type, and it is also the only ability on which employers
disagree. Preferred typing speed ranged from 35 words per minute, ordinarily
considered slow, to 65 to 75 words per minute. What might be called semi-
technical skills included attention to detail and accuracy, while personal
characteristics included dependability, the ability to work ; -.Lperdently and
under pressure, organizational ability, and the capacity to communicate with
the public.

Given the amount of variation among secretarial jobs. it is probably not
surprising that employers did not agree about whether they have trouble
finding good candidates for these positions. In state and federal government
agencies, for example, most of the secretarial openings are filled by promoting
typists or clerk-typists. Thus the applicant pool is prescreened, and there
is little difficulty in filling the slots.

Where problems exist, they tend to be of two types, the first relating to
technical skills, the second to personal characteristics First, although most
employers are willing to offer in-house training in operating electronic equip-
ment, they prefer some experience on such equipment and have difficulty
finding such people. On the other hand, some jobsparticularly those in
state governmentare classified in categories that require stenographic skills
that are difficult to find, even when these skills are seldom used on the job.

Second, some employers had a less obvious problem in finding good ap-
plicants for secretarial positions. Particularly in a small office, where the
relationship between a secretary and an employer is more likely to he on
a one-to-one basis, personality characteristics and "fit'' are important, and
finding a person with both the right skills and the right personality can be
a problem.

Secretarial work has already been heavily affected by the new electronic
technologies. Except in one single-person office, all tlw employers we talked
to mentioned the conversion from typewriters to word processors. and most
cited electronic communications. and/or computerized scheduling.;, billing.
and filing. One employer, hose business combines the posit ions of secretary
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and customer service representative, said that employees already spend 40
to 50 percent of their time operating electronic equipment, a percentage that
is expected to increase to between 80 and 90 in the future. In some offices
this is seen as simply a change from one kind of equipment to another, and
not as a factor that actually changes the nature of the job. However, most
employers felt that this change has resulted in upgrading the job, since
secretaries are now being asked to perform more as assistants, working in-
dependently and taking on added responsibility.

This transition is still in progress. In most cases, employers made it clear
that the conversion from manual to electronic processes would continue. At
this point, most are still willing to hire secretaries who are not familiar with
electronic equipment and to provide training in its use. However, in the future
employers will be looking for secretaries who have been trained to use word
processors and are also familiar with computerized billing and filing pro-
cedures. They believe that such training should be provided before a can-
didate enters the job market. For people who have these skills, one employer
said, "it will he an employee's market."

Moreover, most employers said that by the year 2000 they expect secretarial
work to have changed radically. Many said that secretaries as we know them
now will be obsolete, but opinions about the future nature of the job varied.
For example, there was general agreement that the number of positions
available ft.r legal secretaries will be significantly reduced. On the one hand,
many lawyers already prefer to compose on word processing equipment
themselves, reducing the amount of time a secretary spends on cor-
respondence and other non-technical documents. On the other hand. the
growth in numbers of paralegals has resulted in fewer demands that
secretaries serve as legal assistants. As a consequence, both the amount and
scope of the work that legal secretaries have traditionally done are being
reduced. In the future, employers say, it is likely that several attorneys will
share a secretary, significantly reducing the number of such positions.

Employers in other fields also believe that secretarial work will undergo
radical change. Either the job will be split among a variety of specialists
information processors, data entry keyers, and production control technicians,
_or exampleor secretaries will perform comparatively few clerical duties
and many more administrative and semi-professional tasks. Whether this
results in elimination of the job title entirely or in radical change of its con-
tent, there appears to be general agreement that the kind of secretary we
are now familiar with will hardly exist.
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Typists
In many agencies and organizations, some or all of the people who are

reported as typists are in fact secretaries. For example, the Virginia state
government classification system contains several grades of clerk-typist, but
these are actually secretarial positions that do not involve stenographic skills
rather than positions in which the duties are limited to processing words.

In other environments, however, typists and secretaries perform very dif-
ferent functions. In general, typists concentrate more heavily than secretaries
on word processing, perform fewer other tasks, and have no administrative
responsibilities. Depending on the kind of place in which they work, they
may type manuscripts, general correspondence, administrative documents,
statistical tables, technical materials, or a combination of any or all of these.

A typist must, of course, be able to type, but most employers would like
some other skills as well. "It would be nice," one supervisor said somewhat
wistfully, "if they knew how to read and spell"; nor was this the only state-
ment of its kind. Apparently most employers are not satisfied with typists
who merely reproduce material letter-for-letter and word-for-word. In fact,
in addition to reading and spelling, employers also indicated a general need
for a knowledge of grammar and composition, as well as a feel for numbers.

In candidates for an entry-level job like typing, where many have just
graauated from high school, these skills seem to be difficult to find. It is
clear that prospective employers do not always consider job candidates'
language preparation adequate. Where technology has penetrated the
organization, employers also want job candidates who are more familiar than
most with word processors and other electronic equipment. In response to
these deficiencies, one employer stated a preference for community college
graduates who had taken courses in college-level English. This employer
also stressed that candidates should be sufficiently acquainted with word
processors to take advantage of the more sophisticated features of these
machines.

Among the employers with whom we talked, there was nearly unanimous
agreement that the typewriter will be all but obsolete by the year 2000,
replaced entirely by the electronic word processor, but this change is not
seen as a great one. Although the kind of equipment will change, and even-
tually the name of the job may change too, employers will continue to want
good work attitudes, accuracy, attention to detail, and a knowledge of gram-
mar and spelling along with familiarity with the basic tool of the trade.

One organization in which we interviewed was already as highly automated
as most predicted they would be in the next 15 years. Thus some of the infor-
mation we received in this agency is of particular interest. In this environ-
ment, no typist spends more than half time working on a typewriter. Not
only do all typists use word processors, but the word processors are pro-
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grammable, and the typists are expected to be familiar with this phase of
their operation. In addition, this highly automated office uses Kurtzweil
machines, optical scanners that both read and type material. As a result,
there is less word processing for people to do, and in addition to their other
tasks, most typists act as data input keyers as well. As a consequence, it
is useful for a typist to have some mathematical ability as well as a basic
knowledge of automated systems. This means that a typist in this organiza-
tion, entering with these qualifications and undergoing on-the-job training
on a number of advanced electronic machines, is eminently promotable. It
then becomes difficult not only to find good candidates for the position but
to keep them once they are hired and trained.

The basic task of a receptionist is greeting and directing visitors. People
categorized as switchboard operators/receptionists combine this task with
that of routing calls and taking messages, but both jobs include other tasks
as well. Most receptionists of either kind do some filing and light typing,
and many who are not officially receptionists/switchboard operators do in
fact operate telephone equipment and take messages. Other duties can range
from taking payments in a professional office to clipping newspaper articles
relevant to the employer's business to answering routine mail. In one establish-
ment a single person served as switchboard operator/receptionist, assistant
office manager, and part-time payroll clerk.

Most employers do not require that receptionists have prior experience
or specific training, though some in the medical field may prefer job can-
didates with some background in that area. More importantly, employers
stress that the receptionist is the first-line contact between the employer
and clients or customers. Therefore, personality factors ace considered an
important qualification. While most employers consider a high school diploma
or its equivalent to be sufficient education, they are unanimous in wanting
a receptionist to project a positive attitude, respond well to pressure, and
be good at hanOng people. In some offices, medical ones in particular, the
receptionist's job may include first-line management of people who are
distraught.

In addition, as one respondent pointed out, even though the receptionist
is extremely important for good public relations, the position is likely to he
the lowest paid in the office. Similarly, another respondent pointed out that
in an organization that was undergoing considerable change, it was likely
to be the receptionistas the lowest-ranked person--who bore the brunt of
people's tensions and anxieties. Given these demands, as well as those that
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Clerical Supervisors

result from having to deal k ith more than one telephone call or person at
a time, it is not surprising that one skill mentioned by many employers is
the capacity to avoid becoming easily flustered.

However, despite a list of qualifications that can sometimes sound for-
midable, most employers feel that good candidates for the position are
generally available. In fact, one person we spoke to had 200 responses to
a liewspaper advertisement of a single vacancy. Nor do employers expect
technology to change the job very much. Though a receptionist may already
have electronic equipment at the reception deska personal computer, a ter-
minal, or a new telephone systemusing such equipment is not seen to re-
quire any new and complex skills. The exception is the small office in which
the receptionist position involves a variety of tasks, including the use of a
microcomputer to do word processing or data base management.

The one area in which employers perceive a change in the requirements
for a good receptionist is public relations. In dentistry and hospitals, for ex-
ample, competition is increasing, and with increased competiticn comes the
need to make patient-receptionist contacts as smooth and pleasant as possi-
ble and to make sure that the receptionist does everything possible to ac-
commodate the patient. Rather than requiring new skills, this need will em-
phasize interpersonal skills even further.

Clerical supervisors, like other office clerical workers, do not constitute
a discrete group. Many secretaries, for example, supervise other clerical
workers while continuing to provide support services for one or more super-
visors of their own. Clerical supervisors, however, are people whose primary
duty is to supervise other clerical workers.

As might be expected, the larger the firm or agency, the more likely the
clerical supervisor to devote a large proportion of time solely to the super-
visory function. This function includes some formal decision-making: set-
ting work priorities, organizing the work flow, and evaluating performance.
Generally the supervisor is also responsible for training new employees, in-
terpreting company or agency policy to both new and old workers, signing
leave slips, and the like. In other words, the clerical supervisor is the bridge
between the administrative and/or managerial level and the clerical level,
and since the occupant of the position usually performs at least some of the
duties of those being supervised, a major requirement of the job is the abili-
ty to balance two sets of expectations that are sometimes in conflict.

As one employer pointed out, the dual nature of this job can also lead to
difficulties in finding job candidates. The clerical supervisor position is not
an entry-level one. It actually requires two sets of skills, technical and
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managerial. If the position is filled by promotion from within, as most seem
to be, the candidate is likely to have the technical skills but not the managerial
ones. On the other hand, filling the position by hiring a manager can mean
that the candidate lacks the technical skills needed to perform the part of
the job that is clerical rather than supervisory. Consequently, this employer
suggested that formal training programs in the clerical area teach something
about management as well as such skills as typing, filing, word pro,..essing,
and the like.

This dichotomy, and by implication the need for training, also emerged
from our discussions in other ways. Management skills required ofa clerical
supervisor "people skills," as one employer called theminclude the
characteristics needed to set an example for others. In order to be promotable
into the supervisory level, a candidate should be dedicated, hard-working,
ane reliable. In addition, however, employers want a clerical supervisor to
have a positive attitude, be flexible and intuitive, be able to see the overall
company picture, and work well with others. One employer also mentioned
that a clerical supervisor needs to be able to "walk a fine line between being
a friend and a co-worker and a supervisor," the logical result of both having
been promoted from within and doing some of the same work as those being
supervised.

A file clerk stores and retrieves records of all sorts upon request, usually
according to a system set up by someone else. Traditionally, these records
have been printed documents. Although people in most other clerical occu-
pations also do some filing, file clerks spend most or all of their time at this
task.

Employers generally do not have an absolute minimum educational require-
ment for file clerks, although they prefer a high school graduate or someone
with a General Education Development certificate (GED). Beyond this level,
no special formal training is required. Training is done on the job and is
idiosyncratic in the sense that each office is likely to have its own system.

The most basic requirement for file clerks is literacy is terms of both words
and numbers. A file clerk should be able to read and arrange materials both
alphabetically and in numerical sequence. Beyond these basic skills, what
counts is attitude and personality, including dependability, willingness,
honesty, good personal hygiene, and the capacity for repetitious work.
Because the job pool for file clerk positions is large, employers do not have
difficulty finding people to meet their requirements.
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Stenographers

Office Summary

However, employers have some doubt that there will be many file clerks
15 years from now Most, though not all, believe that with increasing com-
puterization the job of file clerk as it is now will not exist. There will con-
tinue to be jobs in basic formation storage and retrieval, but these tasks
will be performed by a Lomputerized system. Data storage will be accom-
plished by entering information into a computer, and retrieval will involve
running software that finds and displays the information. Thus this entry-
level, basically unskilled job is expected to be largely, if not wholly, replac-
ed by one that requires a higher degree of literacy and the ability to follow
a more complex set of instructions. Such a changed job will require a higher
skill level than it does now, and employers expect these skills to be acquired
in high school. Many who now do not absolutely require a high school diploma
expect to do so sometime within the next 15 years.

Stenography as a separate occupation seems to have largely disappeared.
Originally, there were two kinds of stenographers. One worked in a pool,
similar to the way some typists and word processors work now. A person
requiring such services woule then be allotted a stenographer from the pool.
Although undoubtedly some stenographic pools still exist, none of the
employers we talked to maintained such pools. The second kind of
stenographer is really a secretary who also takes personal dictation.

Although the number of employers who dictate is decreasing rapidly
and most who still dictate use a machinesome government classification
systems continue to rank secretaries with stenographic skills higher than
those without them. However, employers see the demand for such skills falling
to zero by the end of this century. In the meantime, general high school,
high school vocational education programs, and private trade and technical
schools are the sources of job candidates with stenographic skills. However,
most of these candidates will actually hold secretarial positions and should
have the skills needed for this kind of work if they are to compete successfully
for a job.

Because offices are places in which information is processed, it is not sur-
prising that office occupations are among those most heavily affected by
the new electronic technology. In both small and large offices, the Lools of
the trade are no longer the typewriter and the ledger, but the computer ter-
minal, the microcomputer, and the word processor.

36

37



The degree to which this change has brought about a need for new skills
is, however, a more cc-iplicated question than one might think. It is really
a question with two parts: first, to what degree are new skills required in
order to operate the new tools efficiently; and second, to what degree will
the new technology give rise to new tasks?

The first question is easier to answer. Operating electronic equipment in
the office involves a new set of skills. Because electronic equipment offers
a much wider variety of options than the typewriter, the operator must learn
what these options ate as well as the commands required to invoke them.
In addition, general knowledge of how the machines operate increases the
efficiency with which they can be used. Such knowledge can be put to use
in a number of ways, but perhaps foremost among them is the ability to
generalize knowledge about how to operate one kind of a machine to operating
another kind. Unlike typewriters, different brands and types of electronic
equipment vary in the commands they use. The basic technology, however,
is the same. Consequently, a person who knows what the machine actually
does in response to a command can more easily select the analogous but
different command on another machine without undergoing a great deal of
retraining. This is particularly important because many of the manuals that
accompany this equipment are both difficult to interpret and incomplete. This
general knowledge also makes it possible to use word processing programs
whether on a word processor or a microcomputerto their fullest capacity,
enabling the operator to devise ways of accomplishing tasks that might not
be altogether obvious to one who relies more on rote training than on
understanding.

The second question is whether the new tools will produce any other
changes in the level of skills required of people who work in offices. Opinions
about this differ. On the one hand, some people believe the new technology
will reduce the level of overall skills. It has been suggested, for example,
that using computerized spelling checkers means that a secretary need no
longer be concerned with either accuracy or spelling. On the other hand,
some people anticipate that new equipment will be so efficient that it will
reduce the cime a secretary spends doing tasks that require relatively low
levels of skill. The result, these people say, will be the transformation of
a secretary into a personal assistant, concerned with a much broader range
of administrative tasks than is now the case and greatly increasing the level
of skills required for the job.

Our study produced little evidence that the electronic office decreases skill
levels. In fact, the employers with whom we talked believe the opposite. In
small offices, where clerical workers perform a variety of tasks, each of them
may entail new skills. In the larger organization, where greater occupational
specialization is the rule, the picture is somewhat different, but it also in-
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eludes a requirement for more rather than fewer skills. In these firms, office
workers are generally more specialized, but the technology is also likely to
be more complex. Here, there is some evidence that the electronic office
may reduce specialization. For example, where typewriters and keypunch
machines have been replaced by a single piece of equipment, the computer
terminal or microcomputer, the skill requirements of the typist and the data
entry clerk begin to overlap. Both enter words and numbers into the machine,
and it becomes efficient to combine the two functions.

However, large organizations sometimes have more rigid job classification
systems than smaller ones, and these regulations can reduce the organiza-
tion's capacity to reassign tasks so as to maximize efficiency. This is par-
ticularly true because these classification systems are often quite old, and
their revision is a major undertaking. Consequently, they sometimes specify
obsolete skills and/or fail to take into account the need for new ones and
the ways in which changing technology affects the content of the positions
in the system.

In any case, the skill requirements of office jobs now include familiarity
with computers. Whether they are present in the form of word processors,
microcomputers, or terminals connected to a larger machine, or whether the
change has already occurred or is projected to occur in the near future,
employers want office workers to be acquainted with this kind of equipment.
During this period of transition, many employers are willing to train people
in house. However, as office workers gain experience with electronic equip-
ment and these skills proliferate, and as more organizations convert to the
new technology, job applicants will increasingly be expected to bring these
skills with them when they enter the work force.

For many office workers, human relations skills are also becoming increas-
ingly important. As employers confront more competition, the conduct of
the secretary, receptionist, or switchboard operator can be an important factor
in whether or not the potential customer, client, or patient will choose Lo

do business with the employer. In a small office, all of the office workers
may be in public contact positions at one time or another, and these skills
may be important for everyone, whereas in a large organization, they may
be required of only some. However, interpersonal skills are mentioned fre-
quently enough to indicate that employers consider them important and look
for them when they interview prospective employees.

Finally, although the new technology tends to decrease the number of
workers required to do a task, the outlook for employment in this area re-
mains positive because the number of offices is expected to increase con-
siderably during the coming decade.
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Occup ation

Employment 1980-90 Change
Average

Annual
Openings1980

Projected
1990 Numeric Percent

Registered Nurses 23,970 35,493 11,523 48.0 2,297
Nursing Attendants 19,286 28,281 8,995 47 0 1,787
Licensed Practical

Nurses 10,522 14,873 4,351 41 0 961

Psychiatric Aides 8,041 11,491 3,450 43 0 709
Clinical Laboratory

Technologists and

Technicians 4,618 6,720 2 102 46.0 387
Medical Insurance

Clerks 1,765 2,740 975 55 0 174

Pharmacists (1) NA NA NA NA NA

T otal (1) 68,202 99,598 31,396 460 6,315

(1) Figures far hospital pharmacists are unavailable.

The health care field contains many occupations, and those included here
meet special criteria. First, they meet the requirements of the study: they
employ relatively large numbers of people, and the skills they require are
undergoing change. Second, they are specific to the field. Secretaries and
bookkeepers, for example, are not included, even though mans work in health
care settings. Third, they. are employed by organizations, rather than being
self-employed. Finally, entry -level positions in these occupations require no
more than a Bachelor's degree; in many cases, they require less.

In both type and complexity, the skills required for these occupations vary
considerably. Most involve dealing with patients, but all the occupations re-
quire other skills as well. Some are primarily clerical, as in the case of medical
insurance clerks. Some, such as clinical laboratory technologists and phar-
macists, are primarily laboratory oi.a,pations. Some, such as registered
nurses, involve technical, scientific, and administrative skills.

Most people in the health care field work in hospitals, clinics, or doctors'
offices. For those who work in hospitals, occupational content varies accord-
ing to whether the hospital is medically or psychiatrically oriented and
whether it is an acute or chronic care facility. Increasing numbers or peo-
ple, particularly nursing attendants and licensed practical nurses, also work
in nursing homes, primarily with the -1derly, and in the community.
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Registered Nurses

Geographically, health care workers are found throughout the state, with
heavy concentrations in major metropolitan areas. Not counting hospital phar-
macists, in 1980 these occupations employed over 68,000 Virginians; by 1990
they are expected to employ nearly 103,000, with growth and separation
providing about 6,300 openings each year. All six occupations for which pro-
jections are available are expected to show percentage increases well above
the :,4 percent increase expected for all wage and salary occupations. In-
dications are that registered nursing alone will offer almost 2,300 positions
annually and that another 1,800 or so will be a 'iilable to nursing attendants.

In the broadest sense, the primary duty of a registered nurse is caring
for the sick, but the variety of settings in which the profession is employee
and the variety of specialties within it make nursing an occupation with a
wide range of duties. In addition to working in hospitals, nurses work in in-
dustrial settings, public health facilities, nursing homes, and schools, to men-
tion a few. Within hospitals, some nurses work almost exclusively in ad-
ministration, some care directly for patients on hospital floors or in emergency
rooms, some work in operating rooms, and others work in other specialized
capacities. Further, each of these categories often contains its own specializa-
tions. For example, nurses who work on hospital floors may specialize in
one particular kind of patientchildren, the elderly, or the new motheror
in a particular kind of disease or traumaoncology nurses or those who staff
burn units.

In addition, nurses who work in hospitals, nursing homes, and other
organizations where there are other health care personnel almost always have
supervisory duties. Such staffs ordinarily include licensed practical nurses,
aides, and orderlies who receive their instructions from and report to
registered nurses.

All registered nurses must be licensed by the State and must have
undergone specialized training. Three di_ ,rent kinds of schools offer such
training. First is the nursing school run by a hospital. The educational pro-
gram at these schools usually lasts tl..-ee years and culminates in a nursing
diploma. Consequently, hospital-run schools are often known as diploma
schools. Second, many community colleges have nursing programs leading
to an Associate degree in nursing. These are usually two-year programs,
though if they are done on a part-time basis the actual enrollment period
may be longer than that. Third are nursing programs located in colleges and
universities, usually taking four and sometimes five years to complete and
leading to a Bachelor of Science degree.
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Except in certain specialties or administrative work, employers do not seem
to prefer any of these alternatives over the others. All nurses have learned
basic nursing skills in school, where they have also gained clinical experience.
Most of those trained in the past two decades have also had courses in related
sciences, human relations, and psychology. However, the variety of capacities
in which nurses serve makes it difficult to generalize about additional skills.
For those whose jobs involve direct patient care, employers agree that a high
level of interpersonal skills is required, including tact, patience, empathy,
and reliability. Many nurses also need the ability to work as a member of
a health care team, and those in administration may also need management
skills.

Although some employers have problems finding nurses, these problems
are not general. Shortages of good job candidates seem to occur in particular
localities where there are many medical facilities and in particular fields of
specialization.

Interestingly enough, nursing is not a field where new technology is usually
the cause of much concern. Health technology has been changing rapidly
for S) many years, and in such radical ways, that such change is simply
perceived as a normal part of the job. Ordinarily, either the company that
manufactures new equipment or the organization in which it is used or both
provide the required training in house and on a routine basis. As a result,
in addition to their other skills, registered nurses also must be adaptable
and flexible, as well as able to acquire new skills with ease and apply them
with confidence. It is interesting to note that the only employer who cited
difficulties with new technology was one who often hired nurses who were
returning to the profession after an absence of some years.

Nursing, however, is a profession in flux in other ways. Like teachers, nurses
are striving to increase their pay and to find recognition as a full-fledged
profession. They have striven for and achieved more recognition from physi-
cians and as a result are involved more than ever in decision-making on the
patient's behalf. Some nurses who have taken additional training and ob-
tained special certification work as nurse practitioners, handling virtually
all aspects of patient care except directly prescribing drugs and therapies.
In addition, a controversy currently exists among professional nurses about
whether a Bachelor's degree should be required of all registered nurses, but
this idea has so far not found favor with the state boards responsible for
administering licensing procedures.

Nonetheless, "ursing administrators foresee changes in the profession by
the turn of the c( itury. Some of these will come about because the trend
toward outpatient care will increase. As a result, hospital nurses will work
only with the most seriously ill patients, a situation that will require special-
ized skills, while nurses who work in the community will be increasingly
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Nursing Attendants

responsible for independent decision-making in the horn, care environment.
Other changes will result from nurses' own efforts to be accepted as full
members of the health care team, exercising more judgment and working
more independently. Some employers expect more direct patient care to be
done by licensed practical nurses, with the majority of the registered nurse's
efforts directed toward supervision and administration. Finally, along with
increasing professionalism may come higher educational requirements,
eliminating both the diploma and Associate degree options.

Nursing attendants and aides work in all kinds of inpatient health facilities
providing basic patient care. They perform such tasks as transporting patients
within the facility, taking and recording temperatures and other 'vital signs,
making beds, and helping patients with personal care. In nursing homes,
they may also be responsible for monitoring the patients and reporting any
changes or danger signs to their supervisors. In this setting they may also
be involved in communicating with patients' families. Nursing attendants
work under the supervision of registered and/or licensed practical nurses.
They do not perform such tasks as administering medication and usually
do not work directly with physicians.

Educational and training requirements for nursing attendants vary among
institutions, but education beyond the high school level is not required. The
Job Corps, private technical schools, and hospital schools are also common
educational backgrounds for people in this occupation. In addition, atten-
dants who work in nursing homes must be State certified by passing an
approved course, usually at a public or private technical school. Some facilities
require successful completion of this course before hiring; some allow people
to complete the course after actually beginning work. Finally, some institu-
tions give their nursing attendants on-the-job training in procedures or ways
of doing things that are unique to the institution.

Employers want nursing attendants to have personal characteristics of two
types. First, because they work closely with patients, attendants should care
about others and be emotionally mature themselves. Second, employers stress
that nursing attendants should he persoialiy neat and clean, punctual,
reliable, and able to follow orders. A certain amount of physical strength
is also required, since many attendants perform such tasks as turning patients
in bed and transferring them from bed to chair.

Most employers say they do not have trouble finding these characteristics
in job applicants. but they mention the need to screen applicants carefully
In addition, employers' emphasis on good work habits, grooming, and
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cooperativeness suggests that many applicants lack these qualifications; but
because the applicant pool is so large, there is no shortage of people to fill
these jobs. The only shortage was mentioned by one employer who had prob-
lems finding enough men to fill jobs calling for male attendants.

Employers agreed that nursing attendant jobs have not been greatly
affected by either technological or nontechnological charge and are unlike-
ly to be so affected in the future. One employer had taught attendants to
administer electrocardiograms; another cited increased opportunities for
attendants to participate in the planning and organization of the facility. Main-
ly, however, the duties of the job are expected to remain the same.

Disagreement about the future centers, therefore, on the need for nurs-
ing attendants rather than on what they will do. Opinions range from "some-
one will always have to be around to deliver basic care to hum,,n beings" all
the way to `gradually, there will be none . . . [T]heir jobs are now being done
by LPN's [licensed practical nurses] and RN's [registered nurses]." In
between are employers who believe that the number of attendants will be
reduced, and that they will increasingly perform their tasks outside health
facilities, in such jobs as home health aide.

The duties of licensed practical nurses (LPN's) overlap those of the nurs-
ing attendants who rank below them and the registered nurses who rank
above them. The extent of this overlap varies among and within the facilities
in which they work. In nursing homes, for example, there are often few
distinctions between the duties of licensee and registered nurses, though
there are some tasks, such as the review of patients' medication charts, that
licensed practical nurses usually cannot perform. In addition, in large hospitals
where there are nursing administrators of various sorts, these positions are
held by registered rather than by licensed practical nurses.

Licensed practical nurses must have two years of high school and have
received additional training in a specialized program for LPN's. Such pro-
grams are offered in public schools, community colleges, hospitals, and private
technical schools. The prospective nurse must then pass a state examina-
tion leading to certification.

All employers of LPN's require such certification, but the degree of on-
the-job training offered varies among institutions, some of which train the
licensed practical nurse in fully half the tasks to be performed, others of
which provide no training at all. Required experience is also variable, but
no employer mentioned more than one year's supervised expel ience as a
prerequisite for being hired.
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Since the duties of licensed practical nurses bridge those of nursing at-
tendants and registered nurses, it is not surprising that employers look for
a corresponding mixture of personal characteristics. On the one hand, LPN's
and nursing attendants share such requirements as neatness, responsibili-
ty, and dependability, while in the case of registered nurses, these qualities
are assumed and therefore rarely specified. On the other hand, LPN's are
expected to exhibit levels of self-awareness, interpersonal skills, and an atti-
tude of concern and caring that are more lik' those required of registered
nurses than of nursing attendants.

The determining factor in whether employers have trouble finding good
applicants for these positions seems to be the local balance of supply and
demand. At one extreme are areas with relatively few medical facilities and
a local training program for LPN's; at the other are areas with many medical
facilities and relatively few local training programs. The major difficulty in
finding good applicants was expressed by an employer of temporary private
duty nurses, a job that requires a somewhat specialized mix of responsibili-
ty, accountability to the home agency as well as to the patient, and the capacity
to deal successfully with a variety of circumstances and types of people.

Changes in medical technology affect licensed practical nurses, particularly
those who must instruct and supervise patients in operating equipment newly
designed to function in the home environment. However, an even greater
recent effect has resulted from the development at some institutions of new
training programs in special procedures that were formerly beyond the scope
of LPN training. Whether these programs are offered, and whether the LPN
actually performs these procedures is up to the facility in which they work.
However, many facilities have opted to expand the range of the LPN's tasks
to be almost the same as those of registered nurses. This means that many
LPN'.- must take courses in such fields as intravenous and oxygen therapy.

In addition to increased technological skills, the job of the licensed prac-
tical nurse has changed in other ways as well. In hospkals, for example.
employers mentioned a new emphasis on public relationsboth LPN's and
RN's acting as representatives of the hospital both when caring for the patient
and when serving at such community functions as health fairs and screen-
ing projects. In nursing homes and in home health care, duties have expanded
even further. One employer summarized this situation: "Nurses in ipatients7
homes are responsible for things they didn't used to be: being a liaison between
a patient and family, and the physician and hospital. Sometimes they're the only
contact with the patient, so they have to pick up any problems They're also in
the role of patient advocate, [andl need to help people he inthnned about caw.
Sometimes they act as social workers, identifying problems like the patient not
having any food, or psychological problems in the _lamely Then they have to
know to contact someone and get extra help"
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Employers had different opinions on the future of licensed practical nurs-
ing. On the one hand, some were doubtful about its prospects. They pointed
out that the pay and prestige of the job are low, yet many of the duties are
identical to those of registered nurses, who draw higher salaries. Most
employers felt that as a consequence licensed practical nursing would not
continue indefinitely as a separate job, but would either merge upward into
the RN classification or downward into the nursing assistant one. It is likely
that both will happen. Given that the duties of an LPN already overlap those
of the other two occupations, it seems likely that the more enterprising among
prospective LPN's will choose to become RN's instead, while the others
become nursing attendants.

On the other hand, as one employer pointed out, licensed practical nurses
are at present cost effective. They do much of the work of registered nurses
at a k ever rate of pay, and this alone may ensure their survival in the
foreseeable future. In this case, training programs will have to change to
keep pace with expanding duties and higher skill levels. Employers are
already looking for such changes and giving preference to job applicants who
have taken the courses they need to be certified to administer oxygen and
intravenous therapies. In the future, those who employ licensed practical
nurses will be looking for even more.

Psychiatric aides work in psychiatric hospitals or on the psychiatric wards
of general hospitals, providing basic care to patients. They perform their
work under the supervision of the nursing staff. In some situations, aides
have relatively little involvement in decision-making or input into the patient's
treatment. In others, particularly private psychiatric hospitals, they may be
acknowledged members of the treatment team, participating in planning for
the unit in which they work, attending in-service meetings, and providing
nurses with information relevant to treatment plans.

In still other settings, the two levels of duties pertain to different occupa-
tional titles, psychiatric aide and psychiatric technician. Aides do the more
basic duties, helping patients with hygiene and personal care, giving limited
nursing care, orienting patients to the unit, assisting with physicals, and so
forth. Where the two jobs are differentiated, technicians then perform the
more responsible tasks, initiating admissions procedures, making rounds with
psychiatrists, documenting observations of the patients, and participating
in staff case meetings.
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Some of the variation in how psychiatric aides function depends upon the
quality of the applicant pool as well as the kind of institution. In some smaller
areas where the population is highly educated, employers say there is a large
pool of well-qualified applicants, many with Bachelor's degrees In such cases
there is a tendency to upgrade the job in order to make use of the talents
such people offer. In these areas preference is given to job candidate with
college degrees, and even to those with previous experience in human ser-
vices jobs. In other areas, the applicant pool is less educated, and employers
find it difficult to attract applicants with good work records and the requisite
personal characteristics.

These characteristics, in fact, also vary. Where aides are used simply to
carry out nurses' orders and p:ovide basic care, employers want people who
will come to work on time, follow instructions, and get along with others.
Where they perform a wider variety of tasks. employers assume good work
habits and tend to look for such characteristics as flexibility, emotional stabili-
ty, and a non-judgmental attitude toward mental illness, as well as self-esteem
and a sertiveness. In these cases, aides (or technicians, if the institution
distinguishes between them) may also be required to be able to understand,
accommodate to, and interpret the behaviors of people with different
psychiatric illnesses. In fact, where most or all aides have at least one col-
lege degree, being able to work under the supervision of someonea nurse,
for examplewho may have less education than the aide becomes a require-
ment of the job.

Regardless of these differences, psychiatric aides are first-line care people
and as a result are little affected by technological change. Future expe :la-
tions, however, differ by type of facility. Employers believe that in chronic
care facilitiesthose providing long-term patient carepsychiatric aides will
continue to be important. However, in acute care facilities there is some expec-
tation that fewer psychiatric aides will be required. Two reasons are given
for this. First, many acute care facilities are private hospitals, among which
there is beginning to be considerable competition. In t. ',-, environment,
administrators believe that the public prefers care given by nurses to that
given by aides. Second, the use of drug therapy in acute mental illness is
expected not only to continue but to increase. Since psychiatric aides are
not educated in this area, this change is also expected to lead to the employ-
ment of fewer aides and more nurses in the treatment of acute illness.
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Clinical laboratory technologists and technicianssometimes called medical
technologists and technicianswork in laboratories performing tests ordered
by physicians on samples taken from patients. In addition, laboratory techni-
cians are often the people who actually obtain the samples, for example, by
drawing blood from patients. An experienced technologist may also oversee
the operations of a laboratory, order supplies, and supervise others.

Formal requirements for clinical laboratory technicians differ from those
of clinical laboratory technologists. Generally technicians must be high school
graduates trained at a recognized laboratory school. Technologists, whose
responsibilities are usually greater than those of technicians, must be col-
lege educated and have completed formal medical technology training from
a school approved by the American Society of Clinical Pathologists. Some
employers require technicians, technologists, or both to be ASCP certified
or registered; some require only that they be eligible for certification or
registration.

Lives can depend on performing tests correctly, interpreting their results,
and reporting them accurately. Consequently employers require technologists
to be precise and to have professional integrity. Even more, however, they
mentioned the importance of interpersonal skills: concern and compassion
for the patient, friendliness, and the ability to make people feel comfortable
under trying and sometimes painful circumstances. Whether employers ex-
press problems in finding people with these qualities seems to depend mainly
on whether they are located near a training source for technicians.

Technological change in hospital laboratories has meant not only increas-
ing use of computers but also the advent of automated equipment. Employers
mentioned two effects of this automation. First, "high tech instrumentation
is taking over work that a personor three or four peoplewould have done
Second, at least one employer felt that some acquaintance with electronics
was becoming necessary to deal with the equipment. Further, the constant
emergence of new equipment makes in-service training a necessity.
Sometimes this training is fairly time-consuming, as in the case of week-
long in-house seminars.

This trend is expected to continue, but employers differ about its implica-
tions. Opinions range from "itherel probably won't be any medical teclinologiNtN-
to "technologists will recommend which tests to run." In the first case, the ex-
pectation is that the job will be downgraded by technology, so that people
who perform tests will be machine operators who do not need to know what
the test is about or how it works. In the seco, id case, even if performing
tests will take less skill, technologists are expe' ted to counter the trend by
improving their position as resource people for physicians. Employers tx-
pect that the amount of information in the field of testing will expand beyond
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Medical Insurance Clerks

the physician's ability to keep track of it all and that the physician will then
have to turn to the expert in the field as a resource.

Medical insurance clerks work in medical and dental offices as well as
hospitals, where they process various kinds of insurance claims on behalf
of patients. The tasks involved in the job combine bookkeeping, human rela-
tions, and bill collection. For example, a clerk may answer patients' ques-
tions about insurance coverage, help them fill out the appropriate form, submit
the claim, do follow-ups with the insurance company, post payments, work
with patients to get claims handled properly, and obtain payment of bills
when necessary. Particularly in a small office, the insurance clerk may work
only part-time or may spend only a limited number of hours per day han-
dling insurance-related tasks while spending the remainder of the day as
a bookkeeper, typist, or clerical supervisor.

The minimum education required for an insurance clerk is a high school
diploma, with some employers requiring a two-year degree in accounting
or business. Some also require experience, if not in the same job, at least
in a related field such as credit collection. Where it exists at all, on-the-job
training is informal and can range from self-training to instruction in how
to fill out the forms and use the office computer system.

Employers want medical insurance clerks to be dependable and good with
numbers, but more than anything else they need to be skilled in human rela-
tions. Insurance clerks must often deal with patients about sensitive sub-
jects at a time when the patients are ill or emotionally upset or both. They
should have the patience to explain insurance procedures, requirements, and
forms several times, if necessary, and the tact needed to collect overdue fees
without unduly disturbing the patient. However, a certain degree of assert-
iveness and firmness is required in dealing not only with the patient but
also with the insurance company representative.

Recently, the jobs of most medical insurance clerks have changed in two
ways. First is the arrival of computerized record-keeping. Second, insurance
regulations and requirements are becoming steadily more complicated.
Employers, however, do not regard these changes as major ones. Although
most would now give preference to job candidates with some experience with
computers, the basic requirements of the job have remained the same, and
most employers expect little change in the future.
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Pharmacists are licensed practitioners who read physicians' prescriptions
and orders, compound drugs and fill orders, manage and maintain records
and inventories, and supervise pharmacy technicians. Pharmacy requires a
five-year training period at an accredited school and an internship. Phar-
macy schools generally award a Bachelor of Science in Pharmacy degree
or, with two more years of training, a Doctor of Pharmacy.

Employers' requirements for pharmacists differ. Pharmacists must be
licensed to be hired as such, but some employers will hire a person in the
process of obtaining a license as a technician. Some require experience beyond
the completion of the internship, but most do not; same provide extensive
on-the-job training, some provide none. Generally employers agreed that a
pharmacist's formal training should provide all necessary instruction but that
this was not always the case.

Employers also stressed that as a result of significant changes in the
nontechnical aspects of the job, pharmacists need extensive interpersonal
skills. These are related to some significant changes in the nontechnical
aspects of the job. According to employers, the pharmacist is increasingly
becoming "a part of the medical team." "With more new drugs coming out
the pharmacist is becoming the link with the physiciana data base for infor
mation on the new drugs." "[Pharmacists awl being heavily relied upon by doc-
tors, since it's hard for doctors to keep up with the latest drugs and drug infor-
nzation." In turn, many of the more routine functions of the job, such as in-
ventory control and record-keeping, are being increasingly delegated to
technicians.

As a result, pharmacists need to know how to deal with other members
of the medical team as well as with patients. Employers want them to have
a pleasing personality, a good public image, and the ability to work with
others as part of a team, but also to be assertive. "If a pharmacist disagrees
with a doctor's orders, he or she should question them." IN used to he that
the doctor was always right. But not any more." Given the need to deal with
doctors, nurses, and patients, one employer said, this is a "person-on'ented" job.

This expansion of the pharmacist's job is relatively recent and has caused
some problems. The main one is that "professors [who teach pharmacists] are
not practitioners,"and that the interpersonal skills now required are not taught
in pharmacy school. The job has also been heavily affected by the use of
computers, mainly for records maintenance and inventory management, but
skills in this area seem to be less difficult to find than int "rpersonal skills.

Employers agree that in the future the job of the pharmacist will he
upgraded even further. The trend toward delegating routine work to techni-
cians will continue, while pharmacists will become more involved in the
clinical aspects of the job. The rapid proliferation of different kinds of drugs,
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Health Summary

and the need to know how they function in combination, a well as condi-
tions under which they should or should not he used, mean thi.t pharmacists
will become the drug experts. They will become responsible for training
others, and their position on the medical team will gain increasing importance.

For two reasons, recent and future change in health-related occupations
is difficult to summarize. First, this field contains many occupations, involv-
ing a range of educational requirements and job tasks. Second, there is con-
siderable disagreement about the future of some of these occupations,
especially in the nursing field.

For some time now, constant technological change has been a factor in
most health service occupations. As a result, such change is not as much
of a problem as it is in some other fields. In the higher-level health care oc-
cupations, such as registered nursing and hospital pharmacy, training in the
use of new devices is usually offered on an in-service basis and is simply
a requirement of the job. At the lower levels, where the most basic patient
care is provided, such as nursing attendants and psychiatric aides,
technological change has not been a factor, nor do employers expect its
emergence in the near future.

The nursing field in particular is in the process of change, and it is still
not clear where this change will lead. Foi ome time, registered nurses in
hospitals have been increasingly involved in supervision and administration.
Recently, nurses with Bachelor's degrees have also moved toward efforts to
define a role that includes greater participation in making decisions about
patient treatment and care, while delegating dir 2ct care duties to diploma
nurses who have graduated from hospital schools and Associate degree nurses
who have graduated from community college pr:;grams. Nurses' professional
associations have been particularly active in this area.

This redefinition is one factor that has led to a decline in the rate at which
hospitals make use of licensed practical nurses, since it encourages supplant-
ing licensed practical nurses with registered nursesusually those with
hospital school diplomasin the delivery of direct patient care. Another factor
that supports this move is competition among private hospitals, which regard
the use of registered rather than licensed practical nurses as a factor _hat
helps attract patients to the facility. Finally, hospitals have found that they
can cut the costs of providing this more expensive care by assigning ii 3 less
skilled aspects to nursing attendants rather than to licensed practical nurses.

Thus, in hospitals, the future status of the licensed practical nurse is uncer-
tam. However, in chronic care facilities, including nursing homes, the majority
of the nth-sing staff often consists of 1.1"N's, the more experienced of whom
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are likely to do some supervisory work as well. In these kinds of facilities,
which also include many public psychiatric hospitals, the use of licensed prac-
tical nurses seems likely to continue and even to increase over time.

Again, we need to emphasize that these conclusions are tentative at best.
There is little agreement among employers of health care workers about
the future configurations of their nursing staffs. Much depends upon the
financial status of the various kinds of facilities that employ such workers.
This, in turn, depends upon factors that include the type and degree of public
financing for medical care and the outcome of the currently competitive situa-
tion among private facilities. The degree to which registered nursing as a
profession will succeed in the effort to differentiate the formal roles of
Bachelor's degree, Associate degree, and diploma nurses will also play a part
in determining the configuration of health service occupations in the future.

For people who work in health care, then, technological change is not a
significant factor in changing skills, either because it is built into the job
at the higher levelsor because the job has not really been affected by
technological changeat the lower levels. The important changes in this area
will come from the reconfiguration of the health team, and at this point in
time, what the health team of the future will look like is unclear. In t12. areas
of pharmacy and degree nursing, and perhaps in medical technology is ,vell,
health care workers are moving toward assuming more responsible oles in
the total team. In some areas, including all of those related to direct Datient
care, the locus of the job may shift. With the move toward early release of
patients from the hospital and home care of the chronically ill, employers
expect more positions with agencies that deliver such care to open up.

However, regardless of what other changes occur, all health care workers
must have two sets of skills, one technical and the other in human relations.
Human relations skills have always been important for people who are directly
involved in patient care, but employers say that they are becoming even more
important now and expect their importance to continue increasing in the
future. Competition for patients and recognition of their rights as well as
increased understanding of the relationship between emotional and physical
well-beisig have increased the importance of human relations skills in the
field of health care. Finally, the move toward the organization of patient care
as a team effort means that pharmacists, nurses, and others must have the
skills that enable them to work cooperatively along with physicians in order
to provide the best care possible.
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Teaching Occupations

Occupation

Employment 1980-90 Change
Average
Annual

Openings1980
Projected

1990 Numeric Percent

Kindergarten,

Elementary, and

Secondary School

Teachers 77,414 94,424 17,010 22 0 4,732
Teachers' A 'dC3 11,557 14,514 2,957 26 0 596
Vocational and

Adult Education

Teachers 9,167 10,929 1,762 19 2 467
Child Care Workers 2,708 3,931 1,223 45 0 303

Total 100,846 123,798 22,952 23 0 5,678

The majority of people who teach work in schools that enroll children from
kindergarten througii twelfth grade, but teaching also includes other impor-
tant occupations. Child care workers often do at least some teaching during
the course of their working day. Vocational education teachers work with
many different kinds of people, including high school students, the disad-
vantaged, and the handicapped. Together with adult education teachers, they
may also provide instruction to people seeking retraining or new skills for
personal or job enhancement.

These people are not the only ones involved in teaching activities, but they
constitute the majority of those who have been trained as teachers. Many
people who work in industry, including those involved in apprenticeship pro-
grams, spend a good deal of time teaching, sometimes in a classroom set-
ting. College and university professors also spend a large part of their work
time teaching, but these people are not primarily identified as teachers, either
by others or by themselves. In most cases, they have not been trained in
teaching skills or, at most, the training has been brief.

Teachers also work in many settings. Most kindergarten, elementary, mid-
dle, and secondary school teachers and teacher aides work in Virginia's public
schools, the largest of which enrolled over 123,000 in the fall of 1984, while
others work in secular or religious nonpublic schools, some of which enroll
fewer than ten students. Child care workers, on the other hand, usually work
in nonpublic settings, some for nonprofit, some for profit-making establish-
ments. Vocational education teachers may work in organizations that train
the handicapped, and adult education teachers may work part-time in private
trade and technical schools.
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Virginia has 135 separate public school systems, and public school teachers
are found throughout the state. Although most of these school systems also
offer adult education classes, adult education teachers are largely concen-
trated in the Northern Virginia area. In 1980, nearly half of all adult educa-
tion teachers working in Virginia were employed in Northern Virginia. Non-
public schoolsand those who teach in themtend to be heavily concen-
trated in a few areas, notably Northern Virginia, Richmond, Tidewater, and
the Peninsula, though nearly every locality has at least one or two small non-
public schools.

In 1980, teaching, as we have define6 it here, employed well over 100,000
Virginians, and by 1990, this number is expected to grow by almost 23,000,
with an average of over 5,600 openings per year. Among the four occupa-
tions included, public school teachers are expected to grow the most, increas-
ing by about 17,000, while child care workers are expected to grow the fastest,
increasing by 45 percent over the ten-year period.

A teacher provides instruction, sometimes in one subject, sometimes in
several, but this is only part of the job. In both public and nonpublic schools,
teachers also perform a variety of other tasks, not all of them carried out
during normal school hours. In addition to supervising students in the halls,
lunchrooms, and other parts of the school, they prepare aaily vork plans,
grade homework and tests, see students for remedial work, serve as spon-
sors of extracurricular activities, confer with parents, attend meetings, keep
records, and do other kinds of paperwork as required by the school
administration.

Teaching in a public school requires state certification, though in some
systems a recent graduate may be hired without it and given a year in which
to obtain it. In the public schools, the minimum educational requirement
is a college degree, and in some systems a majority of the teachers either
have higher degrees or are working on them. Requirements for teaching in
nonpublic schools are more flexible. Some do not require certification, but
do require a minimum of a Bachelor's degree, though not necessarily with
a major in education. In some nonpublic schoolsas in some public ones
many teachers have postgraduate training. Others, however, do not require
a college degree and in fact have no set requirements in the area of education.

For teachers who graduate from four-year college or university programs
in educationthe case for most who teach in the public schoolson-the-job
training is part of the college curriculum and consists of serving as a stu-
dent teacher under the supervision of someone more experienced. Whether
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a school administrator prefers more experience than this often depends on
the balance of experience in the system. In turn, :ust how this balance is
weighted sometimes depends on how much experience the system can af-
ford, since entrants into the field are normally paid less than those who have
taught fcr some years.

The list of skills and personal charac -!ristics that most employers want
in teachers is, to say the least, a long one Teachers are expected not only
to know their subjects, but also to be able to apply the instructional techni-
ques they learned in college and/or graduate school, to maintain discipline
in a classroom, and to communicate both orally and in writing. They must
manage relationships with their colleagues and supervisors, but they also
need a special set of skills in managing relati.-;nships with children andior
young adults. Administrators want teachers to be genuine in their liking for
young people, care about their students and communicate this attitude, and
at the san time be sufficiently assertive so that discipline :s not jeopar-
dized, while maintaining enthusiasm for their subject matter, motivating stu-
dent Interest, and ca-rying out these tasks with energy and a sense of humor.

Until recently, school enrollment in Virginia was decreasing, and as a result,
the supply of kindergarten and elementary teachers was plentiful. However,
administrators mentioned some problems in finding high school teachers
with particular specializations. The current shortage of teachers in
mathematics and science has been widely publicized. Efforts to provide educa-
tional services to special students within public school systemsrather than
paying their tuition in private schoolshave led to shortages of special educa-
tion teachers. An administrator in a nonpublic school also said that while
it was easy to determine whether a candidate had the required expertise
in a teaching field, it was not so easy to determine whether the candidate
met other kinds of rr 4uirements, in particular the need for teachers who
are truly concerne_. ,00ut students. Finally, rising kindergarten and elemen-
tary school enrollmentsresulting from an increase in births that began
around 1976and declining education school enrollments resulting from
low pay and prestigeare already leading to teacher shortages in many parts
of the nation.

Administrators unanimously perceive teaching as a field that has been
heavily affected by computer technology, but the actual degree to which this
has occurred varies among school systems and among teachers within those
systems. In son.o schools, particularly those locaf-d in more affluent areas,
many students are already computer literate and parents exert pressure for
further education in the field. In others, equipment shortag:'s and lack of
expertise limit the degree to which computers can be integrated into the
curriculum. However, in wile' to be accredited, all schools ii, Virginia,
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regardless of location, must provide some instruction to familiarize students
with computers.

The way in which school systems are fulfilling this mandate varies from
providing a minimum introduction to the new technology at the elementary
level to requiring a course on computer literacy in junior high or high school.
In addition, some schools offer electives in computer programming or
business computer applications. The degree and manner in which microcom-
puters are used as teaching aids in other subjects varies even more widely,
depending on the subject, the teacher, and the availability and type of both
hardware and software.

Microcompute -s have caused problems in some school systems. Ad-
ministrators are quite specific about resistance on the part of some teachers
to learning computer skills and using microcomputers, although it is not
always clear just what the source of the resistance is. Part of it appears to
be time. Teachers already have a variety of responsibilities that extend beyond
basic instruction, and some apdarently feel tha they lack the time to ac-
quire the skills necessary to use computer technology effectively. A related
part of the difficulty is a lack of resources. Many teachers do not have easy
access to lists and evaluations of suitable software. Others view the com-
puter as a fad and do not recognize the degree to which computer use has
permeated the work place. Finally, many teachers find that even if they are
prepared to integrate microcomputers into their teaching plans, access to
the -mall numbe of available machines limits the degree to which they ca,'
require their students to 'ase them.

Yonetheless, some teachers are making greater use of microcomputers.
,,ometimes encouragement to do so comes from the example set by the
clerical staff, who use the machines for administrative record-keeping and
word processing. Sometimes it comes from in-school training and sometimes
from the example of students themselves. But the problem is certainly not
yet solved. Consequently, administrators are looking for teachers who can
take advantage of the new technology, are adaptable, and will "chahge with
the times."

Adaptability and fly cibility will also be needed in the future, when e, en
more will be required of teachers. Administrators suggest that stanr),:ircls
will go up, that teachers may be expected to be better acquaii ,!ci than they
are now with disciplines outside their own, and that more courses and ex-
pertise will be required in the teacher's academic discipline and less in the
area of teaching skills. This will be particularly true in technical and scien-
tific areas.
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Teachers' Aides

Vocational and Adult

Education Teachers

Technically, a teacher's aide works under the guidance of a teacher, carry-
ing out such non-instructional tasks as preparing work materials, supervis-
ing students during play periods, and operating special equipment. However,
in some schools where we interviewed, the duties of teacher's aides and educa-
tional assistants were far mope professional than this definition suggests.
In many cases, they do instruction, concentrating on one-to-one tutoring and
remedial work. In addition, under a program called parallel scheduling, aides
sometimes actually work with part of a teacher's class in a different physical
location, bringing their iob close to that of the lead teacher.

Educational requirements for teachers' aides, teachers' assistants, and
educational assistants vary from none to a Bachelor's degree. Only one
erndloyer required experience. Other skills required were identical with those
required for teachers, with the addition that the aide understand the rela-
tionship between the assistant and lead positions.

People who hire aides stress that the pay is extremely low in relation to
the content of the job. However, because of two special circumstances, they
have no difficulty finding job candidates. First, until recently, there was a
shortage of jobs in teaching and related fields, and some teachers who could
not find jobs Look positions as teachers' aides. Second, there is a shortage
of part-time jobs and a pool of women who want to work part-time and are
willing to take low pay in order to do so.

Whether the job of being a teacher's aide is influenced by technological
or, indeed, any other kind of change depends largely on the school in which
the aide is working. If the school itself has become heavily involved with
microcomputers, the aide will be expected to have or acquire the skills to
function in this area. If not, the emphasis is likely to be on interpersonal
skillsthe ability to work well with children on a one-to-one basis. In either
case, little change is foreseen in the future. As in other kinds of school-related
occupations, the general sense is that the impact of technological change
began a few years ago and will continue.

According to the United States Department of Labor's definitions, voca-
tional and adult education teachers differ in both the subjects and students
they teach. Vocational education teachers teach skills specific to a particular
occupation to students in high schools, postsecondary institutions, private
trade and technica. schools, and industry, wh;le adult education teachers teach
subjects that are not vocationally related to students who are not enrolled
in formal educational or training programs. In reality, however, the two oc-
cupations overlap. For example, many of the students in vocational courses
offered at community collegesparticularly those offered at nighttake them
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for personal enrichmer t, while many who take adult education courses such
as languages enroll because they want to enhance their occupational skills.

Vocational and adult education teachers consequently work in varied set-
tings: secondary schools, private and public postsecondary institutions, in-
dustries that run their own training programs, and agencies that train special
groups, such as the handicapped or disadvantaged. Additionally, many adult
education teachers and some vocational education teachers are part-time non-
professional teachers whose primary occupation is in the subject area they
teach rather than in teaching itself.

Vocational and adult education teachers provide instruction in fields raliging
from janitorial work to computer science to wine tasting, and their background
requirements vary accordingly. Teachers who instruct adults in basic literacy
and other skills must have a teaching certificate; otherwise expe. ience in
the field is more important than educational level.

However, employers want vocational awl education teachers to have the
same skills and personal characteristics as other teachers: interest in work-
ing with students, enthusiasm, the ability to communicate, and a positive
attitude. In organizations working with special students, teachers also need
to understand their special needs and may be required to have the ad-
ministrative skills to design and implement in-house training programs and
obtain jobs for graduates.

Employers have some difficulty in locating good candidates for these posi-
tions. Sometimes people who are technically qualified are not good at
teaching; sometimes it is difficult to find prospective teachers who are trained
in the latest technology; and often the pay for teachers is lower than that
for practitioners in the field.

While the job skills involved in teaching are not changing very much, in
many areas such as automobile repair, electronics, computer science, and
clerical work, the skills being taught are changing a great deal. As a result,
employers emphasize how adaptable and open-minded teachers need to be,
and some believe that tuil-time vocational and adult education teachers should
begin participating in the same training and retraining programs offered to
employees. Some employers also believe that background qualifications for
vocational and adult education teachers will be upgraded. They may require
adult education teachers to have more hands-on experience in their subject
areas andif relevantmore experience with special students, while they
may require vocational education teachers to have more formal education.
For example, an agency that trains the handicapped is considering requir-
ing a Bachelor's degree, and while one employer of people who teach elec-
tronic technology may require a degree in mathematics or engineering,
another employer we talked to is working toward requiring a Master's degree
to teach in this area.
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Child Care Workers
Child care workers care for infants and pre-school children. They may be

self-employed or may work for a nonprofit or profit-making establishment.
Smaller child care facilities sometimes provide only basic care and super-
vised play. Larger facilities often have instructional programs as well. One
center in which we interviewed was not only equipped with microcomputers
but had some four-year-olds who had learned to program them.

The educational backgrounds and requirements of child care workers vary
similarly. State licensing of the facility is required if it cares for more than
six children, and the State has minimum standards for two categories of per-
sonnel. These are under review, but at present a program director in a licensed
facility must have the equivalent of a high scl- iol diploma and 15 semester
hours of college. A child care supervisor must be at least 18 years old, have
a high school diploma, be literate, and have had some orientation or train-
ing, though the extent of such training is not specified. A third level, child
care aides, car-ri,, no educational requirements, but aides must be at least
14 years of age and able to read and write. If they are under 16, they may
not be left solely in charge of children. People at all levels must have records
free from felony and child abuse convictions.

For the purposes of this study, we included all three levels of personnel
under the title of child care worker. The facilities at which we interviewed
were large enough to be certified, and consequently, the information we
gathered is not necessarily applicable to situations in which a person cares
for fewer than six children in a private home setting.

The educational backgrounds of child care workers in these facilities varied
from high school through four or more years of college. Employers stressed
that the job pays very little and that it takes a particular kind of person to
do a good job for such low pay. This kind of person enjoys working with
children, is good at communicating with parents, and is gentle, dependable,
and flexible.

Geographic location affects how stringent these requirements can be and
how easy it is to find good workers. In large metropolitan areas and in places
near large colleges or universities, child care work is an option for well-
educated women returning to the labor force, student wives, young mothers,
and teachers who want to leave the field. In smaller places the labor pool
tends to be less educated, though this does not necessarily mean that the
care ;., not as good.

T le future of child care work seems to include a greater degree of profes-
sionalization. Increasingly, parents who use child care services are demand-



ing that workers be formally qualified. Partly these demands result from
recent disclosures of abuse in child care centers and the belief that training
programs would help to weed undesirable people out of this line of work.
Partly they result from parents' perceptions that more highly aualified child
care workers can provide children with training in basic skills and that such
training can be an advantage when children enter school.

Not all employers are in favor of this trend. Some welcome it, support more
stringent state standards, and would like to see training programs at com-
munity colleges, particularly if they involve internships. Others believe that
increased requirements would lead to higher pay, thus driving the cost of
child care out of the range of many of those who need it the most.

Teaching is changing in a number of ways related to new technology, par-
ticularly to the computer. With the growth of high technology industry and
the ensuing competition of the Unitea States for an assured place in the world
market, pressures to teach skills that will both prepare people for new oc-
,:upations and cc tribute to the development of a skilled labor force are
mounting. Closely allied to these developments are two fears that are com-
mon during any era of rapid change: first, that workers will be replaced by
machines; and second, that because of the pace of change, workers will not
be able to keep up. These beliefs give rise to the hypothesis that in the future,
nearly everyone in the labor force will need periodic retraining throughout
adulthood. Thus the need for vocational and adult education will expand
far beyond its present limits.

As a result of the new technology, teachers at all levels are under con-
siderable pressure to change. At the elementary and high school levels, these
pressures take the form of a state requirement that computer literacy be a
part of the curriculum of all school systems, wit;' computer literacy defined
as "the ability to understand the cahabilities, applications, and implications of
computer technology and to use th s knowledge to function in society (1) In
addition, teachers are encouraged to use the computer as a tool both in
teaching and record-keeping, sometimes in ways that they themselves con-
sider inappropriate or unnecessary.

(1) Guidelines for Educational Computing in Virginia, Division of Instruc-
tional Media and Technology, Virginia Department of Education, 1984, p 11.
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Some elementary and high school teachers respond to these requirements
readily; some do not. In the face of considerable workloads, some teachers
resist what appears to be a requirement that they learn a new skill on their
own time. On the other hand, employers say, some teachers welcome the
computer as a helpful tool that promotes stu,ent interest and eases the clerical
chores associated with the job. Whether the integration of the new technology
into the curriculum and the classroom is easy or difficult apparently depends
on a number of factors, including the bent of individual teachers, the quali-
ty of available sof.vare, the attitude of administrators, and the availability
of adequate instruction and support for both teachers and students.

In the area of vocational and adult education, new technology also causes
problems, but of a differeilt kind. In these areas, the term "new technology"
refers not only to the computer but to new machines, devices, and equip-
ment of all sorts. The problems here lie with school equipment and the supply
of teachers who are qualified and willing to instruct in these areas. In voca-
tional and adult education, the necessity to train people on the equipment
currently being used in the working world can be a serious financial prob-
lem. In addition, salaries for those who are qualified to teach in these areas
must compete with those offered by private industry.

These changes are taking place in a context that includes increased
pressures from administrators, regulators, parents, and the community at
large. On the one hand, public schools and those who teach in them are
perceived to be of low quality and vitally in need of improvement. On the
other hand, teachers are pressing for more recognition, in terms of both finan-
cial reward and the less tangible ones of prestige and respect.

Perhaps the situation in regard to teaching and the new technology is best
described in terms of society's needs and education's response. If it is the
job of the latter to prepare peoplewhether through primary, general secon-
dary, vocational, or adult educationto live in society, the _job will change
as society changes. If, as many seem to think, what we now perceive as rapid
change is slow compared to what is still to come, then the outlook for teachers
is one of ever more constant and rapid adaptation. How this is to be achieved
will then be a central problem for educational administrators and planners
as well as for teachers themselves.
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Occupation

Employment 1980-90 Change Specialized Clerical
Average
Annual

Openings Occupations1980
Projected

1990 Numeric Percent

Bookkeepers 40,679 49,372 8 693 21 0 2,504
Bank Tellers 11,216 13,209 1,993 18 0 553
Payroll/Timekeeping

Clerks 5,188 6,258 1,070 21 0 30A
Shipping and

Receiving Clerks 7,229 8,457 1,228 17 0 ',',00

Order Clerks 4,411 5,266 855 19 0 299
Personnel Clerks 4,161 4,849 688 17 0 220
Production Clerks 4,591 5,416 825 iR 0 192

Total 77,475 92,827 15,352 20 0 4,072

The people in this group are specialized clerical workers. Usually they
keep particular kinds of recordspersonnel records, financial records, in-
ventories, and the like. Some work in special departments, such as payroll.
Some do not work in offices at all; bank tellers, for example, are included
here, as are production clerks, some of whom work on shop floors. Many
of the jobs in this group are one step up from entry level and require special
skills. Most have been affected to a considerable degree by the advent of
the computer as a record-keeping tool.

As is the case with many other occupations, Northern Virginia has an
unusually high proportion of sobs in this category, particularly personnel
clerks and bank tellers. In fact, half of Virginia's personnel clerks worked
in Northern Virginia in 1980 as did over a fourth of all bank tellers. A large
concentration of bank tellers is also found in the Richmond metropolitan area.

Between 1980 and 1990, jobs for specialized clerks are expected to in-
crease at a moderate rate, somewhat below the rate of increase for all wage
and salary employment. However, the numerical increase in these jobs will
be considerable, with bookkeepers alone adding almost 8,700 positions and
offering over 2,500 openings each year.

A bookkeeper works with financial figures to implement an accounting
scheme for a firm or organization, posting figures, preparing bills, calculating
budgets and balances, and maintaining other kinds of detailed financial
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records. These operations may be done by hand, computer, special billing
machine, or a combination of all three.

In a small office, the bookkeeper usually sets up and maintains the finan-
cial record-keeping system and may have other duties as well. Amory; those
mentioned were managing the payroll, filling out federal forms, and han-
dling personnel records. In short, the smaller the office, the more varied
and skilled the bookkeeper's duties are likely to be, a tendency shared with
most other office occupations. In some offices, in fact, the bookkeeper is
the senior clerical person and functions as a clerical supervisor as well as
a bookkeeper.

Even if it does not involve supervision, the bookkeeper's job requires a
special set of skills. As a result, employers prefer some education beyond
high school, though this need not include a degree. Courses in bookkeeping
principles, business, and/or accounting are certainly considered useful, and
at least a year of experience is an advantage to a job candidate even if it
is not a requirement. Given this background, the characteristics employers
look for most are honesty, accuracy, and attention to detail. Some employers
have trouble finding good candidates for the job; some do not.

New electronic technology has affected all office occupations, and book-
keeping is no exception. The occupation is currently in a state of transition.
Some bookkeeping is still done by hand; some is done on mainframe com-
puters; and some is done on microcomputers. Sometimes an office uses a
combination of all three methods.

Depending on the method or combination of methods in use, the book-
keeper may perform all the necessary calculations or none of them. If the
system, or a part of it, is still being done by hand, the bookkeeper does the
calculations. If a mainframe computer is the tool, the bookkeeper may enter
the data into the computer or, in a larger establishment, enter it onto specially
ruled sheets that are passed on to a data entry keyer. If the bookkeeping
system is maintained on a microcomputer, the bookkeeper probably both
enters the data and executes the programs that perform the calculations.

Employers agree, however, that the future of bookkeeping lies with the
microcomputer and that they will be looking fcr job c, ,ididates who are
familiar with these machines. For some employers, familiarity is all that will
be required. For others, however, the requirementor at least the
preferencewill extend to programming skills. In many uses, computer skills
will, in fact, replace the requirement for bookkeeping principles. These will
be built into the software, and only those who are expected to write book
keeping programs will need to know bookkeeping principle.;.

Employers also agree that bookkeeping will take less time than it does
now. In f one employer hose bookkeeping operation has been moved
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onto a microcomputer says that the job takes half the time :t did hefore. This
suggests that particularly in the small office the tendency of the bookkeeper
to serve as office manager and/or general record keeper might increase as
electronic technology frees more time.

All bank tellers process transactions between a customer and a financial
institution, receiving payments, paying out withdrawals, documenting these
transactions, and recording and filing the information. Recently, however,
a major change has occurred in this occupation: many tellers are now re-
quired to be salespeople as well, encouraging customers to take advantage
of the other services offered by the institutions in which the teller works.
In fact, some institutions have adopted sales incentive plans, in which goals
are set for tellers and bonuses awarded.

A high school diploma is required for tenets, though some employers prefer
more, in the form of either accounting classes or Associate or Bachelor's
degiees. In some institutions, about half the tellers are college graduates.
In addition, most employers prefer job candidates with some work experience,
especially in public contact and/or handling money. Institutions provide fur-
ther training on the job, in either informal apprenticeship to an experienced
teller or in-house training classes. The latter can be quite extensive, par-
ticularly in the area of sales and customer relations.

As one employer said about bank tellers, "[We are] dealing with a relative-
ly low-level job, but a very important job to the organization." Employers em-
phasize that a bank teller must not only be dependable, good with figures,
able to deal with a number of tasks simultaneously, and able to le-irn the
routines of the organization, but also must be good with customersoutgoing,
friendly, and self-confident. Some employers have trouble finding people with
this combination of skills.

Financial institutions usually have a number of branches that serve local
customers. It is the environment of the branch in which the teller works
rather than the parent organizationthat directly affects the job, because
the degree to which automation is present varies not only from company
to company but from branch to branch In some environments, computeriza-
tion, in the form of terminals into a central mainframe computer, is almost
total. In one such place, for example, bank tellers are now called customer
service representatives and spend up to half their time working on a com-
puter system; this is expected to increase to between 80 and 90 percent of
their time. In other establishments, automatic teller machines are the only
recent technical innovation, and while the machines may have rudcerl
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Payroll/Timekeeping Clerks

somewhat the number of customers who use teller services, the total effect
has not been great.

In general, then, two changes have occurred in the bank teller's job: first,
the increasing emphasis on the teller as first-line contact, customer service
representative, and salesperson for the institution; .end second, the introduc-
tion of electronic data processing. Sometimes only one of the changes has
taken place; sometimes the other; and sometimes both. Whichever of them
has occurred, however, employers tend to mention resistance. Comments
range from "I would say that 98 percent of the people in this building are in-
timidated by personal computers" to "Many older tellers who maintained that
they could not sell have surprised themselves." Moreover, employers expect
change to continue. For instance, home banking by computer would reduce
the basic functions of the teller. Ordinary transactions would require no con-
tact tetween the teller and the customer, and recording of the transaction
would be done automatically. Visits to the bank would then be mainly for
purposes that are not routine, thereby enhancing the importance of the teller's
skills in sales and customer service.

Due to recent changes in regulations, banks have lost their traditional
monopoly on financial services and are increasingly involved in competition,
not only with each other, but with other organizations as well. As a result,
employers expect the number and kind of bank services to increase, with
concomitant demand on tellers to learn about, recommend appropriately, and
sell these services. Thus, while the job is not expected to disappear, it has
already changed substantially in some institutions, and employers see this
trend continuing. Partly as a result, many expect to upgrade their re-
quirements for bank tellers, actively recruiting people who are both com-
puter literate and interested in sales. "But basically," one employer said, as
expansion occurs, I think it will bect»ne an employee's market at least for the
skilled ones.-

s

Payroll clerks record and calculate wage data and related information for,
an establishment. They may review time cards and leave slips, calculate fringe
benefits, code salary changes, compute adjusted salaries, distribute checks,
and carry out other tasks pertaining to the payroll. In specialized
establishments some of their tasks may be similarly specialized. Where
employees are paid by the piece, for example, payroll clerks may be respon-
sible for collecting individual records of work accomplished and translating
the numbers into their wage equivalents.
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In general, employers of payroll clerks either require a high school diploma
or have no specific educational requirement. Most of their payroll clerks come
from a general high school background and learn the job through informal
on-the-job training. Experience is generally not required, but the position
is not always an entry-level one. In some establishments most payroll clerks
have been promoted from lower-level clerical positions.

Since they deal constantly with numbers, good payroll clerks must have
a gran, of figures and be able to manipulate them accurately. In addition,
employers stressed the need for reliability and the ability to work under
pressure. Payrolls, they said, need to be met accurately and on time, and
it is important that the people responsible for this task meet these criteria.
Nonetheless, no employer mentioned any difficulty in finding good people
to fill the position.

Like bookkeepers, the jobs of payroll clerks involve changing technology.
In some ases the operation has been computerized foi some time, and
employers do not foresee any more change. In others, computerization will
take place in the near future, and the job will then change from one that
is strictly clerical to one that requires the ability to operate computer soft-
ware. If payroll clerks follow the pattern of other clerical workers, this change
will probably cause problems for very few employees. The programs generally
used for payroll purposes are designed to be used by people who are not
familiar with computers and therefore require a minimum of training. Thus
most people should be able to adapt quite easily.

Both employers who have already computerized and those who anticipate
doing so agree that the new technology will produce a decrease in the number
of payroll clerks needed in their establishments. However, they also agree
that the job itself will continue to exist and that human checking and in-
tervention will be required even when maximum automation is achieved.

Shipping and receiving clerks record goods leaving and entering an
establishment. They may also prepare merchandise for shipment and max'
supervise other people who work in the shipping room, such as shipping
packers. In many establishments, they also participate in physically moving
the goods in and out.

Depending on the nature of the establishment, shipping clerk and receiv-
ing clerk may be two different jobs. with one or the other involving more
responsibility. In one warehouse, for example, the shipping clerk had con-
siderable responsibility in selecting trucks 01 ,:-- proper size for the mer-
chandise and organizing the flow so that bottlenecks did not occur. In this
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case, the receiving clerk simply saw to it that incoming merchandise was
unloaded and stored in its assigned space. In a large retail establishment,
however, shipping and receiving clerks spent most of their time at the receiv-
ing end. This involved more complicated tasks: checking to see that the mer-
chandise was in good shape, checking numbers on the freight bill, and fill-
ing out company forms.

The job of shipping/receiving clerk is generally an entry-level position car-
rying no specific educational requirements. People enter from two kinds of
backgrounds: either directly from high school, vocational education, or
government-sponsored training programs; or via promotion from an unskilled
job in the establishment. Most of the qualities employers listed as desirable
related to good work attitudes: cooperainess, flexibility, getting along with
others, and reliability. Nor do employers expect shipping/receiving clerks
to be heavily affected by tee.hnology. Although shipping and receiving records
will increasingly be kept on a computer, the basic functic;- of moving goods
around will continue to be performed. Even the employer who thought that
this work might eventually be 'lone by robots did not expect this change
to occur in the near future. For the time being, as one employer said, "these
guys are going to have to carry [the goods] up the steps, and until they do away
with steps, that's about it."

In Virginia, 58 percent of all personnel clerks work for the federal govern-
ment. They compile, process, and retrieve personnel records, and usually
do some typing and filing. Often the personnel clerk acts as the liaison be-
tween management and employees, explaining policy and solving routine
problems. Although the job description of personnel clerks in the Occupa-
tional Employment Statistics Survey dictionary says they record weekly earn-
ings, absences, and the like, the employers we talked to mentioned these
duties as those of a payroll clerk rather than a personnel clerk.

Employers generally ware personnel cleks to be high school graduates,
but they do not consider the job an entry-level position. They fill vacancies
either by promoting lower-ranked clerical people or by hiring applicants with
at least a year of experience. Training, however, is strictly on the job, and
informal requirements are more important than the formal ones. Because
they deal in sensitive areas and have access to confidential personal infor-
mation, personnel clerks need both good interpersonal skills and integrity.
They must also understand their employers' personnel policies and be able
to explain and interpret them to others, and, as one employer said, they must
be able to do this while maintaining their own objectivity, with "empathv
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but not sympatky- Employers said they do not have much trouble finding
people with these qualities, but they also stressed that not everyone is suitable
for this job.

The record-keeping functions of personnel clerks have been changing as
computer technology expands into this area. Across the board, employers
emphasize that personnel records are either totally computerized already
or will be in the near future. "Emything we do," said one employer, "goes
into a computer base somewhere" Requirements for the part of the personnel
clerk's job that deals with people will remain about the same, but employers
re now asking for computer literacy as well. They expect to emphasize this

requirement even more in the future.

Order clerks take, record, monitor, and follow up on customer orders. In
most firros sales are a separate function, but in some, order clerks are also
salc.7,-,eople. When they are, the job title is ordinarily, though not necessari-
ly, different. In either case, however, the order clerk's position is an impor-
tant bridge between the employer and the public.

All of the employers we spoke with require& order cierks to have high school
diplomas. Some, particularly those who combine order clerking with sell-
ing, or those who sell high technology equipment, or both, prefer a college
degree. Others specifically do not want people who are "college material."
because they believe such people "won't stay." Part of this variation conies
with the kind of company; part conies from whether the company regards
the position as the first step on a career ladder or as an end in itself.

Beyond this, employers look for people who are personable and reliable.
Some prefer prior work experience of almost any kind, simply to indicate
that the candidate is stable and has good work habits. Employers are also
interested in people who ''an' not afraid of the computer." The record-keeping
involved in ordering is swiftly becoming computerized, and although
employers are willing to train people on their own systems, they are con-
cerned about computer resistance. This concern persists even though
employers say they do not usually have trouble filling these positions and
that most employees have not had serious problems learning to use
computers.

Although the occupational projections for order clerks show an increase,
some employers indicated that the use of computers has already decreased
the number of order clerks they employ Moreover, they expect this trend
to continue. Some companies expect to centralize their operations, so that
all orders are electronically transmitted to a central site and handled there
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Production Clerks

If these developments actually take place, there could be a decrease rather
than an increase in the number of order clerks needed.

Most definitions describe the production clerk as someone who keeps
records of what each subdivision of a total operation does, the supplies it
needs, its schedule, and so forth. Using these records, the clerk then
schedules, coordinates, and expedites the flow of inputs and outputs in order
to ensure that the final product will be produced on time.

In reality, however, the title of production clerk is applied to a variety of
jobs. These differ from firm to firm and sometimes from department to
department within a single organization. In one establishment, for exam-
ple the production clerk's job involves maintaining electronic and manual
film,; systems, handling correspondence, and collecting and presenting data.
In ai other, production clerks keep electronic records of withdrawals and
deposi#s from the stockroom for daily reporting purposes, dispatch plans
to the manufacturing floor, and do light typing and other clerical work. In
this establishment, the person who carries out the coordinating tasks of a
production clerk is called a shop floor controller or an expediter and is re-
quired to have three to five years of experience. In only one case we en-
countered did the production clerk's job consist mainly of scheduling, coor-
dinating, and expediting. In this firm the production clerk helped establish
work schedules for the various departments involved in manufacturing the
product, coordinat^d the flow of parts so they reached the final assembly
area at the proper tine, and expedited the availability of materials to each
of the operations

Whatever Lhe job content, people who employ production clerks agree about
two things. First, the use of computers has affected the job comiderably,
and as a result, employers prefer to hire people who arc already computer
literate. Second, employers expect that the less skilled aspects Jf the job
will disappear. If the job now consists mainly of office work, They expect
it to be retitled upward. If it involves record-keepidg or coordination, they
expect the computer to take over these functions almost entirely. In th;s case
they antic'pate that the job will be eliminated in favor of a more skilled posi-
tion that will be titled master scheduler (Jr expediter. Educational re-
( uirements, they say, will rise concomitantly, as will the requ:rement for prior
experience
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Among this group of specialized clerical workers, the basic skill involves
record-Keeping. Sometimes, as in the case of payroll clerks and bookkeepers,
record-keeping means working with numbers. Other specialized clerks work
with inventories, personnel records, and schedules. Tne degree to which these
employees also work with people varies. In some banks, tellers are now ex-
pected w promote the use of an entire range of services offered by the in-
stitution. Order clerks function as company representatives not only when
they double as salespeople but also when they take and follow up on
customers' orders. Personnel clerks must be able to interpret their employers'
policies to co- worker.:. In contrast, shipping and receiving payroll, and pro-
duction clerks generally have less need for human relations skills.

Because all of these occupations involve a great deal of record-keeping,
they have been heavily affected 1, Y technological change. In most cases, the
computer either is now or will soon be a major tool, and employers want
job applicants who are computer literate. In addition, the use of the com-
puter will probably reduce the number of employees required by each
employer, simply because the kinds of tasks involved in these jobs stogy Ong,
retrieving, calculating, and coordinatingare precisely those that a computer
can do better and faster than a human being. As a result, when computers
are used as tools in these occupations, it takes fewer people to do the job.
If the growth projected in these occupations is actually to take place, it will
have to be because the number of employers grows at a rate that will offset
the decrease in the number of employees per establishment.

Occupation

Employment 198C-90 Change
Average

Projected Annual
1980 1990 Numeric Percent Openings

Guards and

Doorkt,...-,ers 13,669 18,565 4,896 36 0 1,623
Corrections

Officers 5,301 7,874 2,573 49 0 720
Police 15,058 17,501 0,443 16 0 490

Tc 34,028 43,940 9,912 29 2,820

Of the three occupations included in this group, two corrections officers
and policeare society's traditional guardians against lawbreakers and are
employed at all government levels. The third is guards and (loot keepers,

t.
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Guards and Doorkeeper:

an increasingly important supplement to publicly-provIclecl services. Although
the traditional image of i guard is of an armed, uniformed man patrolling
the premises of an indus _nal plant by night, tiis kind of setting is only one
of mans ,n which guarc s and doorkeepers work.

Each of the four occupations included he1e are found to some extent in
nearly every area of the state. Guards and doorkeepers are particularly con-
centrated, however, in the Northern Virginia area. This is most likely due
to the concentration of high technology industries found in Northern Virginia,
since these industries rely heavily on security and consequently employ large
numbers of private security personnel.

In 1980, about 34,000 people were employed in these occupations, and
by 1990, the number is expected to increase by almost 1,000. Adding open-
ings created by separations to those created by growth, over 2,800 new jobs
in the area will be added each year in the decade of the 1980's. By 1990,
the number of privately-employed guards and doorkeepers is expected to
exceed the number of publicly-employed police.

Guards and doorkeepers protect property. Typically they work for private
service companies which contract their services to ocher companies or
organizations, and their tasks vary from firm to firm. For example, in addi-
tion to standing at entrances or patrolling premises, they may also control
traffic, check visitors in and out, and even oversee the unloading of trucks
and check contents to see that the order has been filled.

Employers sometimes require guards and doorkeepers to have a high school
diploma, and nearly all employers prefer one. The background of people
working in the field includes high school vocational education programs,
general high school, public adult vpcational education programs, government-
sponsored training programs, community colleges, and four-year colleges.
Experience is not absolutely required, but employers usually give preference
to experienced candidates. Military retirees also tend to be preferred. Guards
who will not carry arms must take a minimum of 12 hours of training in
a program accredited by the Department of Criminal Justice and pass an
examination within 120 days of employment. Armed guards must take 1(3
hours of instruction and pass a vcapons test before they can be hired

Employers would like guards to be responsibl,, level-headed,
and trustworthy. Guards should be able to act independently and make the
correct decision in emergencies, and they also mint b-e able to handle the
public in a friendly and courteous manner In the more visible of stations,
companic,, arc moving toward ,chat olio cniphA "blue-blaxr- guard,,,

70
71



people who project a better public relations image for the company that con-
tracts their services. Guards who function in this capacity must be able to
convey this image.

Technological innovation, largely in the form of electronic surveillance
techniques, has become a part of this occupation, but according to employers,
it has not markedly changed the level of skill involved. Because the firms
that contract for the services of guards and doorkeepers are often not will-
ing to pay very much, employers have difficulty finding good job candidates.
Employers expect robots to enter the field, particularly in patrolling large
areas. This may reduce the number of guards a single company would need,
but two factors will probably ensure that employment opportunities continue
to grow. First, the high cost of new technology will likely place it out of the
reach of small companies. Second, as municipal budgets are cut back and
industries locate further from population centers, the ability of public agen-
cies to provide sufficient police surveillance is reduced, ana employers face
an increasing need to provide their own security forces.

Although the list of duties of a corrections officer, or jailer, may vary with
the size of the institution, the basic task involved is maintaining security
within the jail or prison, and the basic skill involved is observational power.
These generalizations cover a multitude of smaller tasks: checking inmates
and ',he security features of the building, overseeing meals, itemizing and
recording personal possessions of prisoners, checking visitors, controlling
keys, and in field stations, working in the kitchen and taking prisoners out
on field duty. Corrections officers are also involved in prison industry, in-
cluding farming, but constant observation to locate potential sources of trouble
in the institution remains the basis for these tasks.

A corrections officer is expected to have a high school diploma or its
equivalent, though increasing numbers have also had come community col-
lege courses. All officers participate in three phases of training: 48 hours
of training at a correctional institution, 40 hours of on-the-job training at
the institution, and three weeks at the Correction Department Training
Academy in Waynesboro. At the end of this training they are evaluated and
tested. Some are also required to take training in first aid and cardio-
pulmonary resuscitation. They should be responsible, honest, stable and level-
headed--particularly in emergenciesand should have good human relations
skills as well. Correctional systems are coming to prefer candidates with more
than a high school education. sometimes up to and including a Bachelor
degree, particularly in such fields as sociology or criminal Justice. Sometimes.

,
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Pol,ce Officers

however, candidates from these backgrounds are difficult to find, since both
the pay and prestige of the corrections officers' job are low.

Technological change, while occurring in the form of computerized record-
: keeping and new surveillance equipment, has not really changed the basic

tasks of the corrections officer. The major change that has taken place oc-
curred during the 1960's and early 1970's, when the concept of an officer
as a prison guard gave way to one who had to be more conscious of the human
relations aspects of dealing with inmates. This concept requires that, in ad-
dition to being skilled at observing, the corrections officer needs to unders-
tand inmates' rights, recognize symptoms of mental illness, and communicate
both with inmates and about them to officials and others concerned with
their status and welfare.

The occupation of a corrections officer is one in which technological change
is probably at an early stage. As such change continues, employers say,
"suf ueillance-by-technology" will result in less emphasis on the security-keeping
aspects of the job and more on the human relations aspect. Along with these
changes, they expect training requirements in the use of new equipment to
increase and educational requirements to grow along with the new profes-
sionalism of the job.

Police officers carry out a variety of tasks related to law enforcement. To
mention just a few of the more traditional duties of police, they do routine
patrols, carr, out initial crime investigation, respond to accident calls, direct
traffic, enforce laws pertaining to the sale and use of drugs and alcohol, and
often play a role in mediating family disputes. In rural areas that do not have
their own police force, the state police perform these functions. In urban
areas, these functions are the province of the local police, and the state police
are responsible mainly for traffic-related duties on state or federally-
maintained roads. Further, in large police forces, duties often differ by shift.
In these cases, though the basic enforcement responsibilities remain the same,
the probiems confronted by police working day, second, and late shifts tend
to differ. Finally, all police officers are responsible for keeping records, testi-
fying in court, referring complaints to appropriate local agencies, and being
involved in efforts intended to educate the public about such subjects as crime
prevention, rape, and drug abuse.

High school graduation is the minimum educational background for police
officers, but sonic jurisdictions express a strong preference for at least two
Years of postsecondary education. In addition, police candidates who meet
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initial physical requirements usually take a variety of tests that may be oral,
verbal, or both. They may include tests for emotional stability, aptituue, in-
telligence, physical capacity, or all of these. Polygraph tests may be included.
Finally, once accepted into the force, officers normally undergo training both
at the Police Academy and in the field. The time they spend in each kind
of training differs among systems, as does the length of their probationary

eriod.
As might be expected, the range of personal characteristics required of

a police force member is considerable and among the widest of any occupa-
tion we have encountered. Police officers must deal with people of all types,
and their conduct is often crucially important in the outcome of potentially
violent situations. Among a long list of desirable: traits, employers mentioned
honesty, integrity, courage, maturity, and patience. In the face of this, some
systems appear to have problems finding good applicants, and some do not,
although there seems to be no particular pattern that explains where dif-
ficulties might be located.

People differ in their opinions about whether police work has changed much
in the recent past. Certainly, police are now using tools that were not available
a few years ago. In some places police cars are equipped with computers;
the use of nonlethal weapons has increased, and impertant changes have
taken place in the lethal weapons used as well. Some police departments
have incorporated more of these changes than others, and this seems to be
the major cause of the discrepancy in opinions about change. In general,
even where change has been considerable, it seems to have caused few pro-
blems, and the consensus is that regardless of technological change, the basic
.iature of the job remains the same as it has always been.

However, a number of nontechnical changes have taken place in police work.
The most widespread of these has to do with the involvement of police in
crime prevention and citizen education, including, for example, work with
neighborhood watch groups and anti-drug lectures in the schools. Another
change has been the increased emphasis on applied psychology and conflict
management. Also mentioned were more cooperative work with other local
agencies; emphasis In detail and rules resulting from court decisions that
protect the rights of accused criminals; and increased specialization, with
officers taking special training in narcotics, organized crime, wire tap tech-
niques, and the like.

All of this means that both the selection criteria arid the training re-
quirements for police have changed and that this trend is expected to con-
tinue. Increased emphasis on public education and psychological techniques
as well as weapons sophistication will probably upgrade the educat,onal
background required of police candidates and increase the length of ,rain-
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Protection Summary

ing programs. Although the basic nature of law enforcement will remain
the same, police work will change to accommodate to social as xell as
technological change. As one person pointed out, enforcement is heavily in-
fluenced by the current trends in both the community and the society at
large. Consequently, as social attitudes change, these will be corresponding
shifts in emphasis in police work. In the end, police remain responsible for
enforcing society's rules, but they must also alter their approaches and tech-
niques to respond to shifts in those rules.

The protection occupations included in this study are police, corrections
officers, and guards and doorkeepers. To some degree, all of these occupa-
tions have been affected by changing technology, but employers emphasize
that technology has not caused any basic change in the jobs these people
do. Further, since all of these jobs involve formal on-the-job training, some
of it quite extensive, pre-employment acquaintance with job technology is
not usually required.

In all of these occupations, however, human relations skills are becoming
more important, and for both police and corrections officers required educa-
tional levels are rising, with employers preferring candidates to have
posts condary training. Increased reporting requirements, involvement of
police in public education, employment of guards and doorkeepers in publicly
visible locations, and new concerns with the relationship between the emo-
tional well-being of inmates and prison security all increase requirements
hr skills in human relations. This is a trend that is now in process and may
be expected to continue for the foreseeable future.
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Occupation

Employment 1980-90 Change Computer-Related
Average

Annual
Openings Occupations1980

Projected
1990 NJmeric Percent

Systems Analysts I 1,518 19,345 7,827 68 0 968
Programmers 8,524 i 2,776 4,252 50 0 558
Computer Operators 5,570 9,163 3,593 65 0 450
Data Processing

Machine Mechanics 1,217 3,371 2,154 177 0 225
Data Entry Keyers (1) NA NA NA NA NA

Total (1) 26,829 44,655 17,826 66 0 220

(1) Ftgures for data entry keyers are ,ot available Totals for th,s custer are conseq,,ently
conservatve

In 1985, a significant number of people use computers at work, but this
group consists mainly of those who install and repair the hardware, write
the programs, and design the systems that the rest of uscomputer users
use.

Most of these people are specialists, though not all the work they do re-
quires extensive training. In fact, because the fields are new, many of the
people now employed in these occupations do not have the formal training
employers expect to require in the future The exception is data entry keyers,
who use computers only in order to enter informat;on. They are unskilled
people whose jobs are more similar to those of certain clerical workers than
to those of most other computer specialists. However, in most classification
schemes, data entry is included in the list of computer-related occupations,
and we have chosen to foliow that practice here.

Because computer technology is changing rapidly, the jobs of computer
specialists are also subject to rapid change. New hardware (equipment) and
software (programs) appear on the market constantly, and keeping up with
these changes is a requirement for everyone who works in the field. A career
in computers is consequently a career in constant re-education and retraining.

Since computers have pervade(' the work place, computer specialists are
employed in nearly every industry, but like most occupations included in
this study, computer-related employment is found primarily in metropolitan
areas, particularly in Northern Virginia, which accounted for slight] oer
half of the total computer-related employment in the state in 1980
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Systems Analysts

Of all the occupational groupings in this study, computer-related employ-
ment is expected to have the fastest rate of growth. Without counting data
entry keyers, for whom projections are not available, jobs in this area are
projected to increase by 66 percent between 1980 and 1990, adding nearly
18,000 positions. During this period, demand for peopr, able to repair and
maintain computer-related equipment will produce a 177 percent increase
in data processing machine mechanics; and even programmers, who have
the lowest growth rate of any of the occupations in this group, are expected
to grow by 50 percent. Employers also expect jobs for data entry keyers to
increase.

As a job title, the term "systems analyst" can have a number of mean-
ings. The only basic skills that systems analysts have in common are ad-
vanced programming and a thorough knowledge of computers. Beyond this,
the job varies from field to field and firm to firm. A systems analyst may
be a staff member who is a senior programmer, or the member of a team
who acts as liaison between staff and management, or a manager who is
expert in the computer a-ea.

For example a systems analyst is often the person who meets with a client
to formulate the oroblem and determine the programming needs and re-
quirements, inc.uding the time-frame of the project. In a small firm or
organization, the analyst may also do some or all of the programming, in-
stall the software on the client's computer system, and supply support ser-
vices as well, answering clients' questions and correcting problems that arise
after installation. In a larger firm some or all of these tasks are passed to
programmers, who are supervised b:, the analyst acting as the head of a
team. The analyst may then install the system and serve as liaison between
programmers and the client. The client, in turn, may he a customer or, in
large firms, another department of the same company.

Consequently, in addition to the basic skills, systems analysts may need
any or all of the following: consioerable familiarity with the field in which
the work is to be done, managerial skills, leadership ability, and the ability
to communicate about highly technical matters with users and managers who
are not necessarily technically sophisticated. Depending on the environment
in which the analyst works, familiarity with software packages used in the
area may also be required In other words, the sy.;tems analyst is the highest-
level computer expert, expected to he familiar v ith all aspects of computer
technology as it is used in the organization and to have a broad ran,..,e of skills

The job of a systems analyst 1: not an entry-level position. Employers often
require ';ix oi seven years Of experience as i programmer, though in some
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cases education may he substituted for part of this. Currently, some systems
analysts have only a high school education, though employers make it clear
that in the future more will be required. In addition, systems analysts undergo
a considerable amount of on-the-job training in the specific systems and kinds
of application employed. Analysts may also he strongly encouraged or re-
quired to take courses throughout their period of employment in order to
keep up not only with the rapidly changing technology of the computer en-
vironment, but also with learning management techniques.

Employers want systems analysts to have all the qualities of a good pro-
grammer: intelliger,. logic, reasoning ability, and a strong work ethic. In
addition, employers stress the ability to communicate, both orally and in writ-
ten form, and the interpersonal skills needed to deal with the client who
contracted for the services, the people who are actually using the programs,
and management. They also generally agree that good systems analysts with
the expertise needed by specialized firms are difficult to find. For example.
employers in organizations where the computer applications are primarily
scientific often find that most systems analysts are experienced in writing
programs that are oriented more toward business than scientific uses. On
the other hand, in the business area, the analyst may he expected to know
accounting principles or have managerial skills that most people in the com-
iter field lack.

The systems analyst's job has been changing in both technological and
nontechnological ways. The two major technological changes, employers said.
have been the switch trom mainframe computers to mini and niicrocomputers,
and the advent of software packages that can he integrated into the systems
that the analyst designs. As a result of the first of these changes, systems
analysts have had to learn how to design programs and systems that use
entirely new techniques and strategies As the result of the second, there
is less of the basic work to do. The proliferation of software packages and
the spread of programming skills, particularly in the scientific community.
have decreased the amount of basic work to be done by professional pro-
grammers and systems analysts, leaving the analyst to deal with only the
more complex problems of system design and implementation. NIeanwhile.
the new emphasis on client contact, team leadership, and management re-
quires inierpersonal and administrative skills that were formerly_ not need-
ed for this job.

Given the variety of jobs subsumed under the title of systems analyst. i

is not surprising that employers see the future of the occdpat ion differently
In areas such as financial management, where software packages that (I()
the more basic jobs are already reaoily available, some employers predict
falling demand for systems analysts In these areas, they may well become
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Computer Programmers

softy- -e consultants. Rather than designing and/or producing custom-written
softy, systems, they will need to be widely acquainted with microcom-
puters in order to recommend the best equipment and software for the client's
application.

Where systems analysts work in-house, and in scientific fields, employers
see their future as one of increasing specialization that will take different
forms in different organizations. In some organizations, employers predict
specialization by type of application. For example, an analyst may specialize
in data base management rather than number manipulation. In other
organizations, employers predict specialization by field. In this case, a systems
analyst will specialize not in implementing particular kinds of software
systemsfinancial or scientific, for example hut will instead specialize in
an area of knowledge, such as geology or biology, and probably in suhfields
of these.

The fundamental task of a computer programmer is to translate ye -hal
instructions that describe what the computer is to do into a code that enables
the computer to carry out these instructions. The broader range of tasks
that a programmer may perform includes maintaining existing programs
trouble-shooting, for example, when the programs do not function proper-
ly; writing documentation so that the user can run the program correctly;
and deyelopi_g systems of interlinked programs. In the latter case, the job
overlaps with that of systems analyst

In the 1980's, computers are found in business and industry, in the public
as well a:, the private sector, and consequently, so are programmers. They

in software companies that produce programs for outside clients
or in e( mr Ater departments that produce programs for in-house use. Their

,,IFo s,ry with the type of application they produce and the kind of com-
puter f r the program is written. While the basics of the computer
lang-uag, remain the same, programs written for scientific calculation dif-
fer in important ways from those written for accounting. Similarly, the way
in which a program is written varies according to w hether it will be run on
a large or small compther, and the language in which it is written often varies
according to both the kind of apphcat on and the machine that will be used
Thus, programmers are often required to know more than one 71ogramming
language.

,1ccordingly, the educational ba( leground previous e\perience employ-
ers loot: for in luting progtammeis also varies Some !cynic a Bachelor's
degree with a mmor in ompliier s( ieii e, but limn\ do not Edit( ational ie-

/8

7J



quirements, in fact, range from none at all through four years of college.
though it seems unlikely that most employers would hire a programmer who
had not graduated from high school.

Whether an employer requires programmers to have previous experience
seems to depend largely on the size of the firm. Larger organizations in which
programmers are working 'n a pool often have several grades of program-
mers and will hire inexperienced people in trainee positions. These organiza-
tions, agencies, or firms may also have on-the-job training programs, or they
may send their trainees to outside agencies to learn new computer languages
and other skills. Smaller employers without these formal training facilities
often require at least two years of experience as a working programmer. Some
employers also prefer acquaintance with the area in which the application
is to be written. A bank, for example, might give an advantage to a job ap-
plicant whose experience has been in writing programs in the banking or
accounting area over one whose experience has been mainly in writing pro-
grams that perform statistical analysis of scientific data.

In addition to the basic tools of the trade, employers want programmers
who can communicate, have a strong work ethic, get along with people, and
are intelligent. The main requirement of a programmer, however. is logic,
expressed by employers as "the ability to think through a progiam
"the ability to make logical decisions and work in logical wdei;" "skill in anal.sis
of what needs to be done," or just plain "logic

Employers do not always find it easy to locate people who are capable of
using logic, even among those trained as programmers. While not all
employers have this problem, where it exists, it is perceived as a difficult
one. To some degree lack of logical ability is perceived as an innate defi-
ciency. However, employers also see this lack as partly the fault of training
institutions that do not weed out the nonlogical student during the training
process. They stress that schools and colleges often have out of-date equip-
ment and that "exposure in the classroom does not model flu' real woad

Programmingitself the product of fairly recent technological innovation
is heavily affected by changing technology. As hardware changes, software
must also change. Since change in hardware is rapid and continuing,
employers sometimes feel that they cannot keep up "Hardware lechnolol
motes fforward at about ten times flu' pace Of so/ fumy to hnolog:' In addition.
as improved technology makes the programmer's fundamental tasks easier,
the job of the programmer often expands. A programmer who formerly did
nothing but write programs now may be required to have skills ranging from
he ability to fix terminals to problem-solving and system-th sign
Such rapid change causes problems for some employers, who find t11<11

their programmers have not kept up with recent developments or ;in' unahle
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Computer Operators

to use writ Jn materials to learn new skills. Accordingly, educational re-
quirements may be upgradeu in the near future. Beginning programmers
will be required to have at least an Associate degree from a community col-
lege, and many employers will require a degree from a four-year institution.
Employers also mentioned two additional possibilities. First, programmers
may be required to have some acquaintance with the area or field in which
they work. Second, educational requirements could be expanded all the way
to the postgraduate degree level, with programmers being required to
specialize in particular areas of programming, such as data bases, communica-
tions, or scientific applications.

Although computer programmers will continue to be needed, employers
see demand dropping by the turn of the century. They emphasize that the
current state of software is "immature" and that more varied software
packages will be available in the future. As a result, many firms and agen-
cies will use pre-written software instead of custom programs that are writ-
ten by their own programming staffs. If this comes to pass, the employment
of computer programmers will be centralized in large software- producing
firms that will emphasize speed and specialization.

The job of the computer operator is another that varies widely, particularly
where microcomputers have wholly or partially replaced mainframe com-
puters. Originally the title referred to the person who oversaw the opera-
tion of mainframe, preparing and loading peripheral equipment, operating
the console, monitoring the system, scheduling long jobs, doing daily backups,
and trouble-shooting. Certainly many firms and organizations still use main-
frames and/or minicomputers, and the traditional definition of the operator's
job remains valid. However, iere part or all of the computer operations
have been converted to microcomputers, the operator's job has tended to re-
tain its title but change its function. This is also the case in small firms,
where operation of a single minicomputera computer intermediate in size
between the mainframe and the microcomputersmay not occupy the
operator full-time.

As a result, operators may, in addition to their central role, do data entry,
prepare microfiche, use the computer to sort checlr,, gild the like. Even in
firms with full-fledged mainframe op. 'ions, entry -love; operators may do
some or all of these tasks while more experienced opc-ati,rs carry out the
more demanding ones, such as trouble-shooting.

Regardless of level, it is doubtful that anyone without a high school diploma
would be hired as a computer operator, and most employers prefer specialized
traini g: work toward an Associate degree in computer science or data pro-
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cessing classes in high school. They also consider computer programming
skills a plus for operators. Previous job experience is often preferred, but
on-the-job training on the organization's machine(s) is always provided, usually
on an informal basis by a more experienced operator.

Computer installations frequently function 24 hours a day, and employers
therefore want computer operators to be willing to work night shifts. They
also want people who can follow directions but have sufficient competence
and initiative to work without close supervision. These jobs are highly skilled
and involve a considerable degree of responsibility, particularly when prob-
lems occur in the off-hours. As a result, some employers prefer computer
operators who are aiming at higher positions. These employers intend the
job to be the bottom rung of a career ladder in computer-related occupa-
tions, and they prefer to hire people who want to advance rather than those
who intend to remain in the occupation throughout their working lives.

Like others in the computer field, operators must adjust to constant
technological change. The move from mainframe to smaller computers has
had a particularly severe effect on this job. Although there is general agree-
ment that mainframes will not disappear during the next 15 years, the shift
to desktop microcomputers has produced a declining demand for the larger
machines and consequently for the pe )ple who operate them. Microcom-
puters are operated by the people who . ,e them, and as their use increases
and that of larger computers decline' , the number of traditional computer
operator jobs is also bound to decline. It woild s-em that if the ,:cupation
is to expand as projected, its content will need to undergo considerable
redefinition.

Since computer systems of all sorts have come to be familiar equipment
in offices, people who repair data processing machines no longer work only
on large mainframe computers but on all manner of machines, ranging from
small microcomputers to systems that link many kinds of machines into a
single network. As a part of this process, the job has come to involve not
only repairs on single machines, but also assembling systems out of compo-
nent parts, checking them out, packaging, and installing them.

Employers have rio set educational requirements for data processing,
machine mechanics. The important skills, employers say, are mechani, al ap-
titude, problem-solve og ability, and a thorough background in electronics.
People who repair computers and other electronic data processing machines
must be creative in their approach to diagnosing and solving problems in
a technology that is still new and in sonic cases experimental
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In an area this new, many of the people who hold these 'ohs entered the
field before formal training programs were established. Thus they have oh-
tamed their skills in different ways, inchiding high school and community
college courses, private trade and technical :schools, four-year colleges, govern-
ment job-training programs, the military, and even mail-order courses in
electronics

iwever, the various kinds of electronic data processing equipment, as
,_11 as the various makes ai,d models Gf each kind, differ considerably. Con-

sequently, while are many ways to learn t' basic skills, learning to
apply them in an establishment that services one or'_ .c brands means becom-
ing familiar with the complexities of those particular machines. Even then,
new models with which the repairer must quickly become familiar entcn- the
market frequently. As a result, the specific skills learned on one machine
are often not easily generalize -3 to others, and employers offer ex,ensive on-
the-job training even when employees are experienced.

Regardless of the kind of mucnine with which the mechanic deals, installa-
tion, maintenance, and repair frequently take place on-site. Even when
machines are brought to the shop for repair, customers and repair people
interact directly. As a result, the skills required to deal with customers are
as important as those required in dealing with the machineseven more im-
porta.-t in the assessment of some employers. Data processing machine
repairers must be able to communicate about technical matters with
customers who are not necessarily technically oriented and must know how
to be tactful while explaining that the fault lies with the custome' rather
than with the machine.

Employers agree that people with this combination of skills are hot, as
one pur it, "overabundant However, actual difficulties in finding good ap-
plicants vary. Some employers find it very difficult: some promote from
within, and some simply consider themsel\ 2s lucky to ha :e found and kept
good people. MeanwhiL, the job itself is changing in two major ways. First,
technological change continues to provide more help with the dIP nosis of
probiems, and repairing machines i.--, easier as it comes more and more to
involve replaying a module rather than fixing it. Second, as the use of the
machines becomes widespread, tl.e emphasis placed on the customer rela-
tions aspects of the job increases still further. In fact, in many cases the
repairer becomes the customer's most frequent and important point of con-
tact with the company or establishment. A customer may see a salesman
to begin with, but once the sale is made, Lhat relationship is ended and
transferred +o the person who will repair and maintain the system This per-
son then becomes responsible for maintaining good 101'g-term customer ,-ela-
tions as well.
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As an occupation, lepairing data pro( essing machines has been brought
into being by technological change and is constantly at fected it Although
this change is expected to continue, opinions differ as to how it will affect
repair people. Some employer. Teel that as machines become more reliable
and self-diagnostic, the job will actually require less skill. Some see no real
chance'' txcept in the machines, and they stress that only a good background
in elet _tnics will enable the repairer to keep pace with these changes. In
general, however, employers predict that the emphasis on customer relations
will continue to grow, and that the interpersonal skills involved will increase
in importance.

In the majoi it y of establishments where computers are used for data storage
and retrieval, microcomputeis and computer terminals have replaced punch
cards as the means of data input As a result, data entry keyers, who use
electronic equipment to enter information, have replaced keypunch operators,
who operated the machines that punch cards, and "data entry kever" has
now become the official title of this occupation. However, the occupational
survey on which our data are based .vas carried out before this change. and
consequently e oployers tend to answer the questions about keypunch
operator:, n. terms of data entry keyers.

The two occupati-ins are. in fact. very similar. Keypunch operators type
data on a keyboard resembling that of a typewriter, and the keypunch machine
automatically translates their input ineo punched holes on a card. Data en-
try keyers use cumin .eir terminals, and the output goes to a different
mediumcassettes, floppy disks, hard disks, and th? likebut they still e ;ct

keyboards to enter the material, and the material itself remains virtually
the same. In either case, operators enter data from a form and have little
responsibility for the content of th information, which may consist of words,
numbers, or Jodi.

Employers have no particular edwational qualifications for tilt, occupa-
tion, but most indicate that their data entry keyers are high school graduates,
from either general or vocational education orograms. Some data entry keyers
have also taken s-c,irses in private trade or technical schools The only skill
reouired is the ability to use a keyboard with a high degree of accuracy. The
kind of keyboard is actually not impoi-tant, although li may take a few days
for a ke2r to reach top speed on one ith an unfamiliar layout. In any case,
minimal on-the-job training on a machine is usually provided by the employer.

Given lamiliarit with the keyboard a data entry keyer must be able to
achiee sufficient speed to meet the quotas established by the employer and
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to tolerate sitting ,n front of a terminal screen for long periods of time Often
keyers must meet production schedules and quotas, working water the re-
quirement that a certain number of input forms must be ompleted per how,
with a given degree of accuracy. Sometimes. too, long hours are required
to meet deadli-ies, with compensatory trine off. but this is by no means true
in every job.

The major technological change involved in data entry is the one from
keypunch machines to terminals, and it has already occurred. Employers
predict no further major technological, educational, or training requirements
for the job, nor do they indicate any difficulty in finding job applicants.
However, some employers predict a decrease in demand as data entry is
decentralized. For example, if a store clerk enters transactions direct y into
the computer at the time of sale, the need for a data entry keyerwho ef-
fectively serves as an intermediary between the salesperson and the
computerceases. In general, however, most employers believe that the oc-
cupation of data entry keyer -xi 11 continue to exist and that the only change
will be in increasingly sophisticated machines that will require only minimal
retraining fir their use.

Given the pro "feratioii of computers in both the private and public sec-
tors, it is not surprising that computer-related occupations are projected to
be among the fastest-growing occupations in Virginia Keypunch operators
are the only declining occupation in this group. Since punch cards as a
medium for computer input are all but obsolete, kevpuml operators are no
longer needed. However, employers expect the need for data entry keyers
to grow, and retraining is simple enough that the change should not result
in the loss of many jobs.

The occupations we have included in this group range from the relatively
unskilled job of the data entry keyer to the highly skilled profession of the
systems analyst. In between are people who repair operate, and program
computers, each of whom is required to l' ..,,'e a separ tte set of skills However.
except for data entry keyers, all these occupations have two basic skills in
common. In all of them, employers want people who can reason logically
and creatively and who can solve problems independently

All these occupations are also affected by rapid change. Its effects on people
who 1 naintain and repair computers are fairly obvious Though employer
offer considerable in-house training on new machines, older ones continue
to be in use and in need of servicing. As a result, the diversity of the machines
with which the technician must be familiar increase: constantly and is like-
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ly to continue. Ch:,..iges in computer technology have similarly affected
operators The job of the operator is both highly skilled and machine-specific.
This means that operators who are trained o 1 new equipment are frequent-
ly not able to transfer their skills to older equipment, and vice versa. In ad-
dition. the arrival of mini and microcomputers has either radically altered
or eliminated the jobs of many computer operators.

For programmers and systems analystsor programmer/analyststhe ef-
fects of rapid change are uifferent but no less important. The invention of
new languages, change, in all types of hardware, and increased availability
of commercial software are all factors to which programmer/analysts must
constantly adi;_ist. For these people, the trend toward specialization is also
becoming significant and, according to employers, is expected to become
even more so in the future. Considerable specialization in business versus
technical-scientific applications has already taken place. Now, employers in-
creaingly want programmer/analysts to be familiar with the fields in which
they work. Accounting firms, for example, want programmer/analysts who
-3re familiar with accounting practices. Engineering firms want people who
have some acquaintance with engineering principles. Educators want pro-
grammers to know something about how learning takes place among the
children who will use their programs as well as about the school settings
in which they will be used.

These requirements indicate that future programmers and systems analysts
will almost cert-Inly be required to undergo more formal education than they
are presently required to have. At present, some of the people holding these
jobs have no formal education beyond high school, and many have not
graduated from college. If the trend toward specializing in particular fields
continuesand we have every reason to believe that it willprogram-
mer/analysts are likely to find themselves needing at least four years of col-
lege and perhaps more.

The question for training programmer/analysts will then be which of many
possible configurations of training are most appropriate. Programmers could,
for example, enroll in reg 'it- degree programs in a field such as engineer-
ing or education, taking university-level 1,:ogramming courses at the same
time. Or they might graduate from college and then acquire programming
skills at a community college or private trade school. Or programmers who
have not graduated from college might supplement their education with
postsecondary courses in the field(s, in which they wish to work.

Whatever the answer, the pace of change in this field is likely to continue.
It is_ also likely, though unfortunate for those who need to plan for training
in the area, that we cannot foresee all of the changes that may affect these
occur tions during the next few decades. Although there is little doubt that
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Repair Occupations

computers will continue to proliferate, and there is c.\ el.\ possibility that
computer-related occupations will continue to expand, the precise tasks that
will be assigned to each occupation, and therefore the precise skills that will
be needed, remain largely unknown. People in computer-related occupations
will need to he equipped with the kind of training in logic and problem-solving
that will enable them to adapt sxvialy and easily to constant technological
change.

Employment 1980-90

Numeric

Change
Average

Annual
OpeningsOccupation 1980

Projected
1990 Percent

Atornoble tyle:hon cs, 7, I 0

ntencncf.
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Mecl-cn , 387 4 C 374

Oft ce tV1,3cH

Sere :ers ,676 :r) 9 57
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A - Cc_nd

3,530 4,7)3 0 56

n 32,086 ?9,930 7 P4.: 0 554

People in the four occupations included in this section repair cooling equip-
ment, automobiles, plant machinery, and office machines. These are not all
of the occupations we studied that include repair work Computer repairers,
for example, are grouped with others whose occupations arc directly related
to these machines. Electricians, who do considerable repair work, are also
heavily involved in production and are consequently grouped with produc-
tion workers.

In general, repair work is a skilled occupation, and it 1, becoming even
more so. A repairer needs a thorough acquaintance xvith the equipment and
an understanding of how it works to diagnose and remed it problems A.s
technology changes, new kinds of understanding are called for. Constant
change also requires increased time and training to develop the necessary
familiarity with the new equipment Technical spe( iiications and manuals
are b(coming increasingly important tools, as are the basic readmi.; skills
needed to make the best use of them Logic and the \ to reason and
generalize can 11(.11) enormously in adjustmg to chang,
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In three of the four occupations included in Lis groupair conditioning
and refrigeration mechanics, automobile mechanics, and office machine
repairersthe work includes close customer contact. Not only employers
but also those who manufacture the equipment are concerned with the quality
of this contact. Often the repair people are the company representatives seen
most often by the customer. Often also, the repair person works for the
manufacturer as in the case of some office equipmentor the customer
does not distinguish clearly between the manufacturer and the owner of the
repair shop. The interpersonal skills that enable a repairer to serve adequately
in the areas of sales and public relations are new ones for many in these
occupations. For sonic they constitute as much or more of a difficulty than
technological change.

Except for maintenance mechanics, who are concentrated in Northern
Virginia, people who do repairs are found throughout the State. Between
1980 and 1990 the number of people employed in these occupations is ex-
pected to increase by 24 percent to just under 40,000. On an annual basis,
over 1,500 openings in this kind of work are expected each year. Automobile
mechanics alone are expected to increase by over 4,600, but the fastest-
growing occupation will be office machine servicer. with a projected growth
rate of 70 percent.

In general, automobile mechanics inspect automobiles, diagnose problems,
and can y out repairs, though not all mechanics perform all these tasks
Mechanics are usually dix ided into grades or levels. One employer, for ex-
ample, had several teams of mechanics, each with an apprentice technician,
a technician, a lead technician, and a team leader. All of these do repair work,
but neither the apprentice technician nor the technician do diagno:4,c m,ork,
most of which is done by the lead techr ician. Meanwhil?, the team leader,
in addition to diagnosing problems and carrying out repi irs, is also respon-
sible fo keeping up to date on technical service bulletins, scheduling work.
and supervising and managing the team. Although other employers may call
these positions by different names, this is a fairly typical arrangement.

As a result, the training and experience required of automobile mechanics
varies. Employers generally do not have educational requirements, and
backgrounds range from less than 12 ye -s of schoolingparticularly in t lie
case of older workersthrough community college Employers often mea
tion secondary vocational education programs as a source for beginning
mechanics.
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For all but the lowest grades, emp'oyers require automobile mechanics
to be experienced. To carry out valid state inspections, the State of Virginia
requires a mechanic to have at least two years of experience, and at the highest
level, employers usually require five years of experience or more. Although
nine of Virginia's community colleges offer a certificate in automotive
mechanics, few employers require a mechaniceven a master mechanic or
team leaderto be certified. While certification may be preferred, experience
and a good work history can substitute.

The major source of training for automobile mechanics is often on the job.
Trainees may be sent to a service school run by an automobile manufac-
turer and also work as apprentices and helpers to more experienced
mechanics. Mechanics at all levels may also be required to attend special
courses that last as long as a week.

In additions to their technical skills, employers want mechanics who are
responsible, dependable, and able to deal with customers, and apparently
such people are difficult to find. Although the degree of shortage varies from
place to place, in general, employers have a hard time finding good, experi-
enced mechanics. There is, in fact, enough competition for such people that
smaller employers may be at a considerable disadvantage because they are
often unable to meet the salary levels and benefits offered by larger
establishments.

For automobile mess anics, technological change is constant. Employers
point out a number of new developments: fuel injection systems, digital com-
ponents, new types of carburetors, pollution control devices, and others. In
addition, computers have become part of the automobile mechanic's work
in two ways. First, computers installed in cars need to be serviced. Mechanics
usually take a short formal training course that teaches them to replace cir-
cuit boards and carry out simi'ar repairs. Second, computerized diagnostic
equipment I'as been available for about ten years but requires n ' special
training. "They mike home lhe manuals and read thenz,- one empli..).er said.

As in many other occupations, the major non-technological change that
has occurred for automobile mechanics is in the area of interpersonal skills.
Before the advent of the team system, most mesh- ics worked alone or as
a member of a teacher/apprentice pair. Now that many work in teams, new
kinds of interpersonal skills are called for, particularly on the part of the
team leader -who must coordinate the efforts of the others, facilitate com-
munication, make decisions, and settle disputesbut also on the part of the
team members, woo must carry out their functions cooperatively, In addi-
tion, the sophistication of customers has been increasing, and as a result,
mechanics need to answer more t.,uestions, be able to explain what they have
done, justify their esAmates, and in general become more involved in customer
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relations than before. All of this requires interpersonal skills of a Kind not
formerly required in this o,upation.

Despite these changes, employers do not believe the automobiie mechanic's
job will change much in the future. Annual changes in automobile models
have helped accustom mechanics to change. Good mechanics do not seem
to have many problems with new technology, whether it iE the form of
a new fuel injection system or a new diagnostic tool.

Maintenance mechanics generally work in manufacturing plants, when:
they repair and do preventive maintenance on plant machinery. They may
also fabricate parts for the equipment. In some plants they are responsible
for the building or buildings as well; in others, they are responsible only for
building maintenance, including repairing wiring, tending the heating and
cooling system, and even doing carpentry.

Some employers require that a maintenance mechanic have a high school
diploma. Others have no educational requirements. Training can be acquired
in a number of ways. apprenticeship programs, usually lasting four years;
community c3Ilege or proprietary school programs in machine operation or
a related area; or on the job.

Except for apprentices, employers generally want maintenance mechanics
to ha.,e had experience, ranging from three years to "the more the better
Nonetheless, because equipment varies so widely from industry to industry
and even plant to plant, employers frequently cannot find mechanics with
experience on the actual machines they will be maintaining. Consequently,
employers usually offer considerable on-the-job tr, ining. This is sometimes
ne case even where there is an apprenticeship program, since the program

may not supply enough mechanics to fill all availzble positions. In t ris situa-
tion, employers usually require mechanics with either formal journeyman
credentials or equivalent training, and follow it up training on the plant's
own equipment.

In addition to experience and mechanicai skills, employers also want
mechanics to be reliable, have a good safety record, and be able to get along
with fellow workers. These characteristics, however, are not as difficult to
find as experience on specific machines.

Some employers have also had problems with technological change, not
in the tools that maintenance mechanics use, but in the machinery they repair
and maintain. These problems have not been universal, but where they do
occur, they can be quite severe: one employer said that of nine attempts to
retrain older mechanics on new equipment, only one had succeeded. Others
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Office Machine Servicers

say that they have not had problems so far but nticipate them when new
machinery is introduced in the near future. New machinery that is con-
siderably different from the older version simply exacerbates the probi,em
of finding mechanics with appropriate experience.

As a result, employers indicate that while the basic nature of the
maintenance mechanic's job 's not expected to change greatly, they will be
looking for people who "can hunk logically-, and are thus able to generalize
their basic skills to new machinery. Reasoning, adaptability, and flexibility
will he increasingly important in successful naintenance mechanics.

Office machine servicers maintain, diagnose, and repair a range of
machines, among which are copiers, typewriters, calculators, cash registers,
and increasingly, electronic word processors. They often work either for a
company that both manufactures and sells equipment or for a retail outlet
that includes a service department, but much of their work is done at the
establishment that owns the equipment.

Employers want their servicers to he high school graduates. Since servicers
represent the company to the public, they are expected to he personable,
tactful, and able to communicate with others. Some employers want repair
people to function as sales people as well. That is, a servicer should he
prepared to inform the customer about new equipment and must bc familiar
enough with the company's range of products to discuss them knowledgeably
and recommend them appropriately. Prior experience is not required: because
the knowledge the servicer needs is specific to the equipment the employer
sells and services, employers offer on-the-job training.

The transformation of the mechanical office into the electronic ofFce has
greatly affected office machine servicers. One result has been a shortage
of job i pplicants with a nackgiound in electronics. Another has been an in-
crease n the reliability of office machines. As a result, most servicers now
provide maintenance and repa:.'s to more customers than they did before.
Still another result of change in office machinery has been the systems orien-
tation cf the equipment. For example, while typewriters are stand-alone
machines, electronic word processors can he linked to peripheral devices such
as print' rs and modems to other processors, to computers. or to combina-
tions of these. In their service capacity, people who repair office machines
must th refore he able to diagnose problems that can occur anywhere in
a systen rather than in a single piece of equipment. In their sales capacity,
they should he sufficiently familiar with the variety of possible linkages to
be able io suggest such arrangements, to the customer.
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Consequently, with the ad \ ent of the electronic office, the repairer's Job
has become more complicated. Since word processors are really a special-
ized form of microcomputer, the office machine repairer's job has come to
involve some of the same skills as those required of a person who repairs
computers. Employers p: edict that these changes will continue, and train-
ing in both electronics and sales will be valuable assets for people interested
in this occupation.

Refrigeration and air conditioning mechanics install, maintain, and repair
cooling machinery, including standard units, heat pumps, and solar equip-
ment. Some of the devices are electronic, and the mechanic must also be
able to install and replace solid state control hoards for such equipment.

Training in course work relevant to these tasks is available at the com-
munity college level, and employers tend to prefer a job candidate who has
an Associate degree in this area, or at least has taken some courses. Some
employers will hire people without this background as helpers or laborers
whoif they :rove themselves reliable ani ompetentwill be eligible for
promotion once they have gained some experience. Employers who hire
people under this system may not even require a high school diploma

Although a mechanic in this area may not be required to have many years
of formal education, there is considerable on-the-job training. Some employers
will consider hiring only experienced mechanics, but many hire people at
a relatively low level, and provide them with both formal and informal train-
ing. Formal courses may be offered by companies that manufacture the equip-
ment, schools that offer adult vocational education programs, or private trade
and technical schools. Employers send tra nees to all these institutions, and
the c mthination of formal and informal training can last as long as three
to five years.

Partly because of the length of training required and partly because the
supply of refr gelation and air-conditioning mechanics is low, employers have
some difficulty finding good joo candidates. They say that most good
peoplethose who have the skills and are dependable and hard-working
are already e -nployed or have started their own businesses.

Employers agree that the techrology used by new refrigeration and an-
conditioning opipment represents a significant chant.,:, but they differ about
the degree to ,which the use of electronics has affected the mechanics who
install and repair this equipment. Some say it has simplified repairs: instead
of being repan ed by the mechanic, the defective boards in electronic equip-
ment are simply r( noved, re placed by new ones, and se It to the manutac-
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turer for repair. Most employers, however, believe that the new technology
requires a really good mechanic to have a better understanding of electronics.

So far, this has not seemed to cause serious problems. Manufacturers have
an interest in training mechanics on the new equipment, since inadequate
repairs can reflect badly on the manufacturing compa.*'s reputation. There
is also a tendency for more experienced and newer employees to engage in
informal, reciprocal education. The senior mechanic tcache, the skills needed
for installation and repair; in return, the mechanic right out of school teaches
the senior mechanic about electronics.

Employers do not agree about future needs in this area. Some believe the
major technological changes have already taken place. Others, however,
believe that change will continue at an even more rapid rate, and that the
educational requirements for the mechanic's job will consequently increase.
These employers believe that rapidity of change and increasing technological
sophistication will require higher-level reading skills, as mechanics will need
to read and interpret increasingly difficult instructions and manuals. New
fuel sources, such as solar energy, could change the technology of refrigera-
tion and air conditioning almost completely, requiring the mechanic to lear i

an entirely new set of skills. In general, whether the requirements for thi,
occupation will change depends on how new technologies are developed and
how rapidly and widely they spread. Given their recent experience, however,
employers do not foresee adjustment to technological change as a major prob-
lem for this occupation.

We were tempted to think that since equipment in almost all industries,
Repair Summary firms, and agencies is changing rapidly, the jobs of those who repair this

equipment would also ix changing rapidly. However, we found this to be
true only in some cases.

Clearly, equipment is changing, and those who repair it must therefore
learn to deal with new technologies. However, in many environments repair
work has always beer highly equipment specific. Variation among makes
of machines and among the models of a single manufacturer has always been
considerable. Details, even among machines of the same general type, have
for some time varied enough from model to model and year to year that
the people who repair them have often been trained not only on a specific
piece of equipment but also on the equipment made and sold by a particular
firm. Thus, automobiles are increasingly repaired in the service department
of a dealership devoted to one or two makes of cars, and garage owners who
do not specialize have e:pressed problems in finding mechanics who are
familiar with more than a few makes.
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Office machine repairers are an exception. In this occupation, change has
not been a significant problem precisely becaus it has bLen so radical. First,
the skills involved in repairing mechanical equipment typewriters, for
exampleare not applicable to repairing electror.:,-. equipment. Second, the
electronic office now contains many more pieces of equipment than it used
Lo. As a result, many of the people who repair office machines are products
of new training rather than retraining. Significantly, employers did not men-
tion the problem of the older workerfor example, the person who repairs
typewriters. This omission probably results from much of the older equip-
ment persisting even in the new environment, and it may be that the older
equipment and the older werkei. wi!1 retire from the work force at the same
time.

In service and repair occupations in general, however, learning the job is
largely a matter of in-house and on-the-job training, and employers do not
expect this situation to change very much. As the equipment changes, it
is probably true that, as some employe said, learning from manuals will
become more important. People who work in this area will be required to
have better skills, in reading technical material and interpreting diagrams
in order either to learn new equipment on their own or to take the fullest
advantage possible of ongoing in-house or manufacturer-sponsored training
programs.

However, as in many other occupations, employers are increasingly ask-
ing that their repair people be good at working with others as well as in
representing the business to customers. Finding people with these skills
seems to be more of a problem in this area than in some. Traditionally, the
people who have chosen this line of work are interested more in working
with machines and equipment than with people. Consequently, asking peo-
ple in some of these jobs to function as compary representatives aild/or
salespeople amounts to requiring a new sc of

Finally, employers are not clear in their own minds about the extent to
which new technology will require new background skills in this area. Elec-
tronic technology can simplify jobs by making repairs a matter of pulling
one board and replacing it with a new one. On the other hand. diagnosing
problems may require some knowledge of the technology and how it works
before repair worker can know which board to pull. Employers seem
to sha, a general feeling that a background in electronics can be useful and
that this, together with the requirements for more literacy and better human
relations skills, may come together in a r:_quirement for somewhat hig-hci-
eclucatio.-Aal levels.
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In general, engineers design and test machines. equipment, and construc-
tions. such as bridges. They are usually highly specialized. In Virginia, only
three of the 25 or so specialties recognized by professional engineering
societies are important enough to be included in this study. These are civil,
electrical and meclvilical engineers. Also included in this group are two
important engineering-related occupations, electrical/electronic technicians
and drafters.

In addition to design, engineers may work in many other capacities within
their specialty, including maintenance, supervision, administration, and sales.
However. design remains the core of engineering occupations. Engineers pro-
duce designs either in the form of rough drawings or sets of specifications.
Drafters use these to construct drawings that will be used as the basis for
manufacture. Meanwhile, the duties of to Amicians overlap with those of both
engineers and drafters. In fact. engineering personnel are increasingly
organized into teams that often consist of one or more of each of the three
levels of workers. Within tl.em, occupant nal lines are sometime--; not as clear
as they have been traditionally

The computer. and CA D/CANI (Compi.ter-Aided Design/Computer-Aided
Manufacture) in particular. has been .yith the largest soince of much
technological change in engine( :mg- and the reason that oc( up,itional lines
are no longer as clearly drawn For example, the drat ter \\ as once the only
person who produced 1% orking drawings. \o\\, howe\ cc, C.11) has enabled

ngmeer to produce (hawing:, that may need only a minimum of altera-
tion to transform them into final lot in

The concentration of high tcchnoloQ in(111,,n- and rig nrm, in
Northern Virginia accounts for the !elan \ e dnon of engi 'eerng
related emplcym( nt in that area. \\ here ;1 'RI( ent of 1'11(41111;1;1s in thew
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five occupations worked in 1980 Across the State, these occupations
employed about 35,000 in 1980 and are expected to grow to just over 49,000
in 1990, an increase of 40 percent. Electrical engineers are projected to have
the largest increase in the group and to grow the fastest; (MI engineers are
expected to show the smallest gain, although even in this case over 1,300
new positions are expected to be added.

Nationally, electrical engineers work in many settings. In Virginia, the three
largest industries employing electrical engineers are the federal government,
business services, and firms providing engineering, architectural, and survey-
ing services.

Electrical engineers propose new products for development; design and
develip them; provide drawings, specifications, parts and lists for product
manufacture; develop instruction manuals and other kinds of technical
documentation; determine whether the product will work in the customer's
environment; and oversee its installation.

Employers require electrical engineers to have a Bachelor of Science degree
in the field, preferably from a well-respected engineering schoe1 Some en-
courage more advanced degrees; others do not. In either case, employers
expect engineering schools to provide the basic skills of the profession, among
which is computer programming. Beyond this level, employers provide on-
the-job training in the skills needed by their particular industries, often by
assigning the beginning engineer to work on a team under the guidance of
someone more experienced.

Some engineers train in cooperative programs, in which students work
part-time while attending school. Employers often pre'er beginning electrical
engineers who have either trained in these programs or why: have 'lad sum-
mer jobs in the field Employers also look for ePt,./..datcs who can denion,t rate
ingenuity, creativity, ariC self-motivation and are comforuNe working as team
members.

Whether employes have difficult finding beginners with the raining and
other qualifications ney need depends on both the geographical area in which
the firm is located and the kind of product it deals with. Many employers
must compete nationally for the best young engineers. As a result, in some
areas where the prevailing salaries are low, it is difficult to attract the mo,a
promising candidates. In addition, some employers find that job candidates
lack background courses in such areas as radio engineering, antenna design
and theory, and microprocessors, and that in genera' ,,,rich trainin
to he behind the times in comparison to the demands of the ioh
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Electrical and Electronic

Technicians

Recent developments in electronics have had a considerable impact on elec-
trical engineering. Fire, the nature of the products designed by the engineer
has changed. For example, digital controls and switches have increasingly
replaced analog devices, and the advent of the microchip has meant that
circuitry must be designed to perform more tasks within an increasingly
small environment. Second, the engineer's tools have changed. Instead of
building models, the electrical engineer is more likely to work at an engineer-
ing work station, using a sophisticated microcomputer to model and refine
the product design.

In fact, the field of electronics is changing so rapidly that people who
employ electrical engineers regard the future of the occupation as unpredic-
table. While demand or electrical engineers will continue at a high level
for some time to come, the evolution of the technology is generally regard-
ed as too open-ended to predict. If we are, as many employers believe, at
the beginning of the electronic revolution, then in the future. electrical
engineers will need to update their educations constantly. Fortunately, as
one employer said, "electrical engineers are always fascinated by new things."
There have, however, been a few problems with older engineers who have
not kept up to date, and the problem of keeping up may well prove to be
an important one in the future.

Electrical and electronic technicians hold a variety of jobs in industry. They
may work in firms that design and manufacture complex electronic equip-
ment, or in radio or television, or for the government. Where they participate
in research and the development of new products, their tasks may overlap
considerably with those of the electrical engineer. In other environments,
they may install, service, and/or repair electronic equipment ranging from
fire alarm devices to sophisticated electrical and electronic systems. Final-
ly, they may also work as : ales representatives.

Unlike electrical engineers, electrical and electronic technicians are not
required to have college degrees. Their formal educational training may come
from secondary or postsecondary vocational education, private trade and
technical schools, the government-sponsored training programs, , ..d military
service. Some employers have cooperative programs with local community
colleges, in which the technician receives two years of training followed by
an apprenticeship at the firm. Almost all employers provide extensive on-
the-job training, often in formal classes that may be held on site or in the
parent company's training facility. Frequently employers also encourage
technicians to continue their education by taking classes at a community
college or other postsecondary facility.
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Good grades, communications skills, and a background in mathematics
and science are all factors employers look for when hiring electrical and elec-
tronic technicians. They should be able to read well and write clearly, should
be innovative and self-starting, and must be able and willing to learn.

Most employers seem to be able to find good technicians, but some do
have problems. One small employer had difficulty finding people who were
trained to service old as well as new equipment. A different problem ex-
isted in a larger firm that had its own training program. Here, the number
of technicians needed was greater than the number of training positions
available. To fill these positions, the employer had to hire front outside the
company's training program people who were judged to be less qualified than
those who had been trained in the company's own facilities.

Technological change in electronic systems has affected these jobs con-
siderably, but the pace of change is not really a problem. Summing the ques-
tion up, one employer laughed and said "Technicians are the kind of people
who like this stuff" In the area of non-technological change, one employer
felt that the decrease in the amount of mechanical ability needed to carry
out the job was the explanation for the increased number of women enter-
ing the field. Another said the firm was increasing the duties and respon-
sibilities of technicians and that researchers were becoming aware that the
more they involved the technician, the more useful the technician became.

As for the future of the job, the outlook for the number of positions available
is good. There may be increased specialization within the job, and the pace
of technological change is expected to continue, but employers do not foresee
any basic difference between the technician of the year 2000 and the tech-
nician of 1985.

In general, drafters translate designs produced by scientists, engineers,
and others into detailed drawings and specifications that are used as guides
for manufacturing or otherwise producing the object. Some drafters may
also carry out associated tasks, such as providing cost estimates. They may
work in a variety of industries, among the most important being engineer-
ing firms, architectural establishments, and companies that manufacture
durable goods.

Educational requirements for drafters range from vocational education
training in high school to a high school diploma to two years of technical
school or other postsecondary education. Employers mentioned a variety
of educational backgrounds for the drafters they employ, including public
secondary and postsecondary vocational education, private trade and technical
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schools, and four-year colleges. Wherever the training was obtained,
employers expect it to include basic drafting skills as well as a grounding
in geometry, trigonometry, and general mathematics.

Whether an employer requires experience when hiring a drafter depends
on the level of the job. Experience is seldom required for an entry-level drafter,
but there is often extensive on-the-job training, either in formal courses, as
an apprentice to a senior drafter, or both. Some employers also offer exten-
sive continuing education programs for drafters, sometimes taught on-site
by local colleges and universities, sometimes available via the electronic
classroom. One firm, at least, encourages drafters to take this course and
offers a tuition reimbursement program for those who do.

Employers' opinions about the difficulties of finding good job candidates
in drafting are mixed. First, they agree that in addition to their technical
skills, drafters should be dependable, responsible, and interested in self-
improvement, but they differ on whether it is hard to find people with these
qualities. Second, in some areas such as civil engineering, employers say
that prospective drafters do not have the drawing skills required for this kind
of specialization. Even an employer who said that finding drafters with the
requisite abilities and characteristics was not difficult added, "not if you keep
looking."

The degree to which Computer-Aided Design (CAD) has affected drafters
depends upon the degree to which it has penetrated the environment in which
they work. In some small establishments, drafters still execute drawings by
hand. In some large ones, conversion to CAD is virtually complete. In these
jobs, drafters make only preliminary, freehand drawings, using them as a
base on which to develop detailed specifications. They then enter these
specifications into a computer, which produces the final drawing. At the most
advanced level, in fact, the process of translating design specifications into
products involves no drawing at all. Instead, the specifications are stored
electronically and used to control the machinery that creates the product.

Although few Virginia firms have reached this level of automation,
employers agree that by the end of this century a drafter who produces draw-
ings by hand will be a rarity. They do not agree on whether there will be
any such job by then. Most think that drafters will continue to exist as tech-
nicians who use computers to generate the outputs required for production
but do not execute drawing- directly. This point of view is in accord with
the OES projections fug deaf rs, which show an increase. However, it is also
possible that designers will begin to enter their designs directly into the com-
puter themselves, thus eliminating the drafter's position as the link between
the designer and the production process. Particularly in small firms, this
alternative could be extremely cost-effective, and as a result the demand for
drafters could fall considerably.
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Civil engineering is the oldest branch of the field of engineering. Civil
engineers design and supervise large-scale construction projects, including
drainage a'1d sewer systems, roads, commercial developments, bridges, and
the like. Most of these are public or quasi-public facilities. Civil engineers
may work for private firms or government agencies or as consultan,.s. Many
spend at ;east part of their time in administration.

Like other engineers, civil engineers undergo considerable postgraduate
on-the-job training. As one employer told us, "Yint can't expect anyone straight
out of school to be able to do anything because they hare no applied knowledge
This is particularly true in civil engineering because it involves supervising
contractors and other construction workers in the field. In addition, because
the projects are often large-scale, the civil engineer must frequently coor-
dinate the requirements, rules, and regulations of a multitude of government
agencies.

The basic requirement for entering the field of civil engineering is a
Bachelor's of Science degree from a school of engineering. Beyond this,
employers look for a person who can relate to people, andin the case of
consulting firmsact as a salesperson as well. Above all, begirt ing civil
engineers must be able to apply the theoretical knowledge they have gained
in college to on-the-job situations, yet in the opinion of some employers, they
have not been taught to do this, "largely because their teachers never had any
applied training either"

The computer is the primary source of new technology for civil engineers,
enabling them to reduce markedly the time involved in producing preliminary
drawings and carrying out calculations. The transition to computer technology
has not been a problem, since it is one area in which training seems to be
keeping up with developments in the field. For some employers, however,
demands for increased skills in communication. both oral and written, are
causing problems. As regulations become more numerous and complex, the
engineer must be able to communicate with the representatives of regulatory
agencies. Engineers must also convey increasingly complex instructions to
those who oversee construction, as well as communicate with prospective
customers. These skills are not part of the engineering curriculum, nor do
emvoyers necessarily think that they should be. Employers do, however, want
their beginning engineers to have learned to speak and write clearly, perhaps
at the secondary school level, before they enter professional training. Find-
ing and keeping good engineers who have these additional skills is a problem.

Employers do not foresee many changes in the civil engineer's job. The
major changemicrocomputer usehas already occurred. Computer soft-
ware will continue to grow in sophistication, and the materials and processes
that go into construction will contilioe to change. Both of these changes have
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Mechanical Engineers

been going on for some time, and engineers are accustomed to the need for
adjustment in these areas. Employers consider the growing need for interper-
sonal skills more important than the need for new technical skills.

Mechanical engineers design and develop machines that produce or use
power. These include a variety of devicespower-producing engines and tur-
bines, power-using refrigerators, elevators, and industrial production equip-
ment. Like other engineers, they are usually specialized, either in one or
more kinds of machinery or in machinery associated with particular
industries.

Not all mechanical engineers have engineering degrees. While most
employers require that a mechanical engineer have at least a Bachelor of
Science degree in the field, one employer indicated that it is also possible
to be promoted into the job after lengthy experienceas much as 10 to 15
yearsin mechanical design. In this firm, the entry-level design position might
be the job of the drafter, but a promising candidate for promotion would
spend only a few years at this level, and if successful could expect eventual-
ly to hold the job title of mechanical engineer. People who have achieved
this level have received their initial training in vocational education programs,
private trade and technical schools, and community colleges. They work under
the nominal supervision of certified graduate engineers, but in all other
respects they have professional responsibilities.

Like employers of civil engineers, employers of mechanical engineers do
not necessarily look for previous experience when they hire mechanical
engineers, partly because the work is often specialized and the chances of
finding people with pertinent experience are relatively low. For example,
one employer said that "an engineer right out of school is virtually worth-
less . It takes a minimum of a year [of on-the-job training] before we can get
some return on their efforts, and to get a full payback it takes between three
and 'bur years."As a result, where firms participate in cooperative programs
with engineering schools, they prefer job candidates who are the products
of these programs. In other companies, mechanical engineers, like electronic
engineers, serve what amounts to an informal internship or apprenticeship,
working under the guidance of a senior person who acts as teacher and
mentor.

Mechanical and electronic engineers differ in the kinds of devices they
design, but in other ways the fields are similar. Employers look for essen-
tially the same personal characteristics in both, and both fields have been
heavily affected by computer technology, particularly in the area of computer-
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i...ssisted design. As a result, employers want engineers who are not just com-
puter literate but can write their own programs as well as operate complex
software written by others.

In the future, employers say, mechanical engineering will make even more
use of computers, particularly in CAD/CAM. In addition, design problems
in the field will call for increasingly complex solutions, and some employers
are looking toward hiring mechanical engineers who also have some
knowledge of electrical engineering. Because more mechanical devices are
incorporating electronic components, the line between mechanical and elec-
tronic devices is no longer absolute. Consequently, the line between the kinds
of engineers who design the devices is less clear than it has traditionally
been. Nonetheless, business and industry will continue to need the devices
that mechanical engineers design, and the occupation is expected to be one
in which demand for good people continues to increase.

As might be expected in a highly technological field, the technology
associated with electronics has had a considerable impact on all engineer-
ing occupations, bringing greater efficiency to the field and expanding its
scope. The new technology has also begun to erase the distinction between
traditional engineering specialties, and between engineering, technician, and
drafting jobs. For example, because so many devices now incorporate elec-
tronic components, employers' requirements of mechanical engineers may
well begin to include a considerable body of expertise that was once the sole
province of electrical engineers. Meanwhile, in the work place, teams of
engineers, technicians, ana drafters work together, using advanced computer
technology that permits technicians to do some tasks that were formerly
done only by graduate engineers and graduate engineers to turn out draw-
ings that were formerly done only by drafters.

Because engineering is such a specialized field, employers say, no
undergraduate curriculum can produce people with the expertise actually
needed on the job. On-the-job training is common and ordinarily lasts for
more than a year, often under a system of informal apprenticeship.

In a new area of skills, employers are increasingly demanding that their
engineering personnel be able to communicate and get along with people.
Sometimes this is the result of their being required to work in teams,
sometimes of needing to supervise the work of others, sometimes of having
to work as consultants selling services and performing them for clients who
are not necessarily technically oriented. Communication skills, where they
are needed, constitute more of a pi oblem than technological change.
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Production Occupations

Technology is something with which engineering personnel are familiar and
comfortable. They have usually chosen the field because of their interest
in changing technology and are trained to adapt to such changes. However,
as employers told us, engineers are not always trained to be successful team
members, salespeople, supervisor/administrators, and communicators. Yet
these functions are becoming an integral part of many of the jobs in the field.

Occupation

Employment 1980-90 Change
Average

Annual
Openings1980

Projected
1990 Numeric Percent

Welders 12,002 14,783 2,781 23 0 522

Electricians 14,452 16,016 1,564 11 0 482

Electrical and

Electronic

Assemblers 4,233 6,260 2,027 48 0 317

Machinists 5,103 6,162 1,059 21 0 247

Shipfitters 2,606 3,437 831 32 0 143

Total 38,396 46,658 8,262 21 5 1,431

Four of the occupations included in this groupelectricians, machinists,
shipfitters, and weldersdo skilled production work. Electricians also do
repair work, some as employees of establishments that specialize in repairs,
some as proprietors of their own businesses. People in these occupations
may not necessarily need a high school diploma, but they often undergo
trainingin apprenticeship programs, on the job, or boththat extends over
several years. The fifth occupation, electrical/electronic assembler, is included
here because it is a production occupation, but this job requires much less
skill and training than the others.

Shipbuilding, the largest manufacturing industry in the State, employs all
of the occupations in this group. Since the shipbuilding industry is located
in the Hampton Roads area, large concentrations of these occupations are
found there. The distribution of electricians and welders who do repair and
construction work is, on the other hand, much wider. Small establishments
offering these serv;ces can be found almost anywhere.

Between 1980 and 1990 the number of people employed in these
production-related occupations is projected to increase by over 20 percent,
somewhat below the rate of growth projected for all wage and salary employ-
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ment in Virginia. Of the five occupations, electrical and electronic assemblers
are projected to show the largest percentage gain, 48 percent, although some
employers believe that if the trend toward automating this occupation con-
tinues, these projections might need substantial downward revision. Welders
are expected to add the most jobs, nearly 2,800; machinists are expected
to add the fewest. Overall, these production occupations are expected to in-
crease annually by over 1,400 people per year between 1980 and 1990.

Welders use equipment that cuts or joins metal or plastic parts. They may
work on assembly lines, in shops, at construction sites, or in any other en-
vironment where these processes are needed for production. They may also
work in small shops that do repair work involving metals or plastics.

Welding involves many different processes. In fact, the American Welding
Society recognizes more than 80 of them. Welding can be done with hand-
held torches or in vacuum chambers by electron beams. The range of welders'
tasks depends on the employing establishment. Sometimes individual welders
must be able to do several kinds of welding; sometimes they do only one
kind; and sometimes they do only the simpler kinds, leaving processes like
electron beam welding to electronic technicians.

Welders learn their trade in secondary vocational education courses, the
military, or apprenticeship programs. The amount of experience they must
have varies among employers, but usually they must have some knowledge
of welding before they are hired. Along with this knowledge, employers look
for manual dexterity and coordination, willingness to learn, dependability,
and compatibility with co-workers. If pay scales are competitive employers
have no problem finding good employees.

Welding technology has changed considerably in the recent past, becom-
ing an increasingly complex and technical trade. Both the materials to be
welded and the processes used have changed, and employers expect both
changes to continue in the future. Automation has introduced equipment
that requires new skills. Instead of controlling the equipment manually, many
welders must now be able to calibrate the controls of automatic equipment.

These developments have caused problems for some employers, partly
because welders have resisted some of the new techniques and partly because
training has not kept pace. In the future, employers say, welders will need
higher levels of literacy, familiarity with electronics and quantitative methods,
and more specialization. These skills will need ti) be included in training
programs at all levels.

103

I 0 4

Welders



Electricians

Despite the publicity given to robotic welding as a cause of unemployment
in this occupation, welding will probably continue to be important in Virginia.
Unlike semi-automatic and automatic welding, robotic welding replaces the
welder with a machine, but in many of Virginia's industriesshipbuilding,
for examplerobotic welding is inappropriate. Other welding is done in small
shops and plants that cannot afford this technique. Consequently, during the
coming years, the number of welders in Virginia is expected to grow.

Electricians install, maintain, and repair commercial and residential wir-
ing systems, electric motors, and other apparatus. Since electricity is the
basic power source throughout the economy, electricians work for a variety
of establishments, firms, and agencies, both public and private.

Being an electrician requires considerable training. People with no ex-
perience may be hired as helpers or enter apprenticeship programs, some
of which are run cooperatively with community colleges. People enter these
programs from mary educational backgrounds, including secondary voca-
tional education and government-sponsored training programs. Apprr..n-
ticeship programs generally last four years and lead to a journeyman's card.

Few employers will hire completely inexperienced people as electricians,
and when they do, the duties are usually not those that would be required
of a fully qualified person. Other employers, particularly those that are too
small to run their own apprenticeship or training programs, will only hire
people who already have a journeyman's card. State certification is often re-
quired in addition. Certification in turn depends on either the successful com-
pletion of an apprenticeship program or four years of supervised work ex-
perience. In either case, the electrician must also pass a state examination.
Finally, some employers accept military training as a substitute for completing
a formal apprenticeship program. Given the formal skills of the trade
however they were obtainedthe personal qualities that employers look for
are job stability and good work attitudes.

Whether the electrician's job has changed and whether employers expect
it to change in the future depend largely on the degree to which particular
employers have expanded the job to include electronics. In some cases, elec-
tricians have begun doing tasks that are more often assigned to electrical
and electronic technicians. If an electrician is doing many such tasks, this
kind of change amounts to a redefinition of the job. Other employers keep
the two jobs strictly separated and plan to continue doing so.

As long as electricity remains the basic power source it is now, electri-
cians will be in demand. The extent to which the job may change, however,
is unclear. The degree of change will probably vary according to a number
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of factors, including the size of the establishment and the industry in which
the electrician works. In small establishments, an employer may find it cost
efficient to combine work with electricity and electronics into a single job.

In larger ones, specialization will probably remain. Meanwhile, at least
some employers say they plan to look for electricians who have had experience
in electronics. Employers also would like to see electricians' training include
more acquaintance with the elements of electronic technology.

Electrical and electronic assemblers put together electronic components.
For example, they may insert components into circuit boards and solder them
or do final assembly on instruments such as telephones. Requirements for
the job vary from "the ability to read and write" to a high school diploma
and/or two years of el, ctronics courses. Similarly, people who hold these
jobs come from a variety of backgrounds, including high school, government-
sponsored job training programs, private trade and technical schools, and
community college programs. Variety also characterizes the amount of train-
ing provided oy the employer, which can range from almost none to two years
of informal training, "learning the ropes." No previous experience is required
for the job, though in some plants assembly experience makes a difference
in pay.

Employers want assemblers to ha. sufficient mechanical aptitude so that
"they know a good job from a poor one They also agree on the importance
of good work attitudes As one employer said, "Attitude is almost as impor-
tant as aptitude." Currently the number of suitable job applicants is suffi-
cient, and sometimes more than sufficient, to keep up with employers'
demands.

Although projections based on past trends indicate increasing demand for
electrica; and electronic assemblers, some employers say that in their in-
dustries the job is disappearing as the result of changing technology. The
assembly of electronic components is becoming more highly automated,
sometimes to the extent that human hands no longer touch the product dur-
ing the manufacturing process. Where this is happening, employers say, future
need will not be for assemblers but for more highly skilled people who can
monitor and trouble-shoot the automated equipment that has taken over the
job. Where the job survives, some employers do not expect it to change
significantly. Others, however, expect a trend toward more restrictive work
conditions, such as moving lines and clean room environments, where work
is more regulated and more similar to assembly line work than it has hcen.
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Machnsts

Shipfitters

Machinists use raw metal stock and specialized machine tools to convert
design drawings into the metal objects they represent. This process requires
considerable knowledge, skill, and a number of steps. Machinists must have
a working knowledge of mathematics and the properties of metals, as well
as sufficient training to enable them to select appropriate tools, position and
secure the material, and control the speed and feed of the machine in order
to produce a product that meets design tolerances. Skilled machinists work
independently, with a minimum of supervision.

Machinists must consequently be able to read and interpret drawings and
blueprints. They must use mathematics to translate the specifications given
on these plans into those required by the precision tools they use. This is
highly skilled work, often learned in a formal apprenticeship program leading
to State certification. These programs often require a high school diploma,
and many machinists start their career paths in secondary vocational educa-
tion programs. Others have attended public or private adult vocational educa-
tion courses, received training in government-sponsored programs, or taken
classes in community colleges.

Techno.ogy is having a considerable impact on machinists. Their equip-
ment is being increasingly computerized, and as a result the machinists need
to do less calculating and decision-making. However, employers do not agree
about the impact this change will have on the level of skill that machinists
require. Some believe that the level will decline to the point where the
machinist will become a machine operator. Others expect their machinists
to !earn to program the equipment. However, employers do seem to agree
that educational levels for machinists will increase, and that employers will
look for people who are computer literate and have the skills to set up and
control electronic equipment. It would appear, therefore, that the occupa-
tion will continue to be a highly skilled one but that the emphasis will shift
away from mechanical ability and toward the more abstract skills involved
in programming and ca::brating- computerized equipment.

As one employer said, ''a sh/Pfitter is to a ship what a rpenter is to a house.'
Shipfitters assemble individual metal components, including steel plates, T
bars, elbows, and I-beams, into a unit and tack weld units into place on the
frame of a ship. la some shipyards, the shipfitter may also do the final welding:
in others, welders perform this function.

Although shipbuilding is a highly localized industry, th42 size of the cam
pany can vary from one that employs upwards of a thousand shipfitters to
one that employs considerably fewer than a hundred Where the company
is sufficiently large, it nay have a comprehensive apprenticeship program
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that trains people for many occupations, including shipfitting. Such prog-ram,
combine classroom, on-the-job, and off-site training into a program that lasts
for several years. Upon completion, apprentices become journeymen and are
assigned to work under the supervision of a more experienced person.

Sometimes, larger shipyards also hire inexperienced people outside of the
apprenticeship program, assigning them to jobs where they work under ex-
perienced sups rvision. However, in smaller shipyards employers say they
do not have training facilities and generally hire people who have appren-
ticed or trained in a larger yard. Both stress that shipfitters must have physical
strength and endurance as well as manual dexterity and the ability to read
blueprints. Neither kind of employer has trouble finding qualified people
for the work.

Shipbuilding is a difficult industry to automate. Components are large,
and most work is done in place on the ship itself. One innovation is modular
ship construction, and employers say this will require less relianceon crafts-
manship and more on the ability to read and comprehend complex technical
instructions and to carry them out with sufficient accuracy to meet preset
standards. Such modular construction is the major way in which the shipfit-
ter's job will be changing in the future.

In Virginia, few production occupations meet our two study criteria of
employing large numbers of people and involving changing job skills. The
five that we included in this study are diverse. Oneelectrical and electronic
assemblyis virtually unskilled. Its future is in doubt, and whether it sur-
vives as a significant occupation depends upon the degree to which automa-
tion penetrates the manufacture of electrical and electronic equipment in
this state. Another, machining, is highly skilled and in the process of undergo-
ing considerable change as the result of increasing computerization.

Both electrical/electronic assemblers and machinists usually work only in
large establishments. Two others of the production occupations we have
includedelectricians and welderswork in establishments of all sizes and
in a range of industries. Electricians may make repairs in private homes or
install wiring in large manufacturing plants. Welders may work in small body
shops, repairing automobiles, or in shipbuilding. Electricians are highly
skilled, but most employers du not expect them to be greatly affected by
technological change in the near future. Welders, on the other hand, have
been greatly affected by technological innovation.
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Finally, shipfitting is an occupation lhat is important in only one geographic
area of Virginia. Like welders, electricians, and machinists, shipfitters receive
extensive training, often :n apprenticeship programs in the companies for
which they will work. Technological change has only moderately affected
shipbuilding, and the pace of change is not expected to increase appreciably.
Machinists, welders, shipfitters, and electricians, then, lie along a continuum
of changing technology, with machinists affected the most and electricians
the least. For all of them, however, reading, interpreting, and following direc-
tions that can be quite technical and complex are part of the job and will
be increasingly important. For most of these occupations, much of the re-
quisite training is provided by apprenticeship programs. While we expect
the content of these programs to accommodate to the changing technology
of the jobs, its duration and organization will probably remain the same.

Eight Miscellaneous

Occurations Occupation

Employment 1980-90 Change
Average

Annual
Openings1980

Projected
1990 NJmeric Percent

Accountants 14,762 19,361 4,599 31 0 955

arLibrians 4,685 5,645 960 20 0 321

Paralegals 1,440 3,151 1,711 119 0 249

Restaurant and

Store Managers 31,969 41,707 9,732 30 0 2,361

Purchasing Agents 5,403 6,320 917 17 0 240

Construction

Inspectors 2,071 2,634 063 27 0 146

Insurance Agents 6,411 7,623 ' 212 19 0 322

Switchboard

Operators 3,194 3,601 407 13 0 298

Total 69,Q35 90,042 20,107 28 8 4,892

This section contains eight occupations that could not logically be grouped
elsewhere but are arranged as systematically as Possible here. Nor will we
try to draw any conclusions about such a disparate group.

The first three of these occupationsaccountants, librarians, and paralegal
aidesare specialized professional-technical ones. They are followed by
restaurant and store managers, and then by purchasing agents and constriic-
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tion inspectors, whose jobs are management-related. Finally; insurance agents
are sales workers, and switchboard operators are usually classified as holding
administraive support jobs.

Employment in the eight occupations covered in this section, although found
in all sections of the state, is generally concentrated in two metropolitan
areasNorthern Virginia and Richmond. For example, over half of all
paralegals in the state work in Northern Virginia. Purchasing agents are large-
ly concentrated in the Northern Virginia area, while over a third of the state's
insurance agents are found in Richmond. Both Richmond and Northern
Virginia have sizable concentrations of accountants. These concentrations
reflect the service-oriented nature of these two metropolitan areas.

Among these occw,)ations, growth between 1980 ana 1990 is expected to
vary considerably. At one extreme, switchboard operators ire expected to
grow by only 13 percent, while the number of paralegals is expected to more
than double. Store and restaurant managers, the largest of these occupa-
tions, are expected to grow by 30 percent, adding about 9,700 positions during
the decade and offering over 2,300 openings each year.

An accountant performs tasks involved with financial records. Depending
on the nature of the firm or agency and the level of the job, accountants
may keep general ledgers, prepare budgets and reports, analyze and set up
accounting systems for clients, prepare individual andior corporate tax returns
and financial statements, and offer professional consulting services on finan-
cial management. They may work in government or in a private company
or may be self-employed.

Employers generally require a beginning accountant to have a Bachelor's
degree. Some require -n undergraduate major in accounting; some specify
a number of course hours in the field. The employers with whom we talked
did not require accountants to be Certified Public Accountants (CPA's), but
most would give preference to a person with certification. Some expect a
junior accountant to pass the CPA examination within two or so years of
employment; and in any case, certification is usually a necessity for advance-
ment in the field. However, passage is not easy. Most candidates take the
examination several times before passing it, and many need to take at least
a course or two beyond the BA level to prepare them for the examination

Accountants, therefore, generally have educational backgrounds of at least
four yearsand often moreof formal postsecondary study. Beyond this level,
requirements and training differ. Some employers have entry-level positions
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for which they will hire candidates who have just graduated, while others
require experience for any position. Similarly, some employers do not pro-
vidc on-the-job training; others provide it informally; and still others offer
formal, structured programs that last twn to three years and award a cer-
tificate of completion. In the latter case, t mployees attend formal training
as part of the job.

Accounting carries a good deal of responsibility, and employers quite
naturally want employees who can work independently and take control of
a situation. In addition, however, they stress the need for accountants to have
the interpersonal skills that enable them both to work as part of a team and
to deal successfully with clients. Thus, employers say, in addition to having
accounting skills and being responsible, accountants should also be asser-
tive, confident, and articulate.

Some employers find it difficult to locate good accountants. In government,
pay scales are low relative to those in private industry, and although this
does not seem to cause problems at the entry level, it makes it difficult to
hire at the middle levels and above, and to keep promising people. Other
employers believe that a broader liberal arts background would be helpful
to accountants who need to communicate both formally and informally with
clients about other than financial accounts.

The profession of accounting has been and is expected to continue chang-
ing in three ways. First, the use of microcomputers has brought considerable
change as well as some problems. Basic accounting tasks are increasingly
carried out using spreadsheet programs on personal computers. As a result,
the time that accountants spend doing routine clerical tasks such as posting
numbers has decreased. In some organizations, however, another result has
been resistance, with a high proportion of accountants reluctant to learn the
new technology.

The other changes that have occurred in accounting are similar to those
that have occurred in many professions, namely the need for interpersonal
skills and the move toward specialization. In a sense, the need for more in-
terpersonal skills is itself a result of the introduction of new technology. As
electronic data processing frees more of the time formerly accorded to routine
tasks, the accountant, as the financial expert, becomes increasingly involved
in management. This involvement, in turn, means that accountants are re-
quired to have more in the way of human relations skills in general, and
management skills in particular, than was formerly the case. Specialization
is also beginning to be important in accounting, and employers say that it
will continue to increase during the coming years. Specialization can mean
that the accountant concentrates either on a particular industry or on a par-
ticular function, such as strategic planning or financial projections.
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As a result of these changes, most employers believe that educational and
training requirements for accountants will need to be changed in the near
future. These changes range from requirements that job candidates be
thoroughly acquainted with electronic data processing to the expectation that
the larger private firms will hire only accountants with specialized
backgrounds in areas such as finance, marketing, and the like. They also
mentioned the possibility of entry level apprenticeships.

Employers agree that although basic accounting procedures will not change
much, by the turn of the century there will be little manual number manipula-
tion left in accounting. Accountants may in fact be involved in selecting the
hard and software that will carry out such tasks as posting journal entries
and checking balances, thus becoming, in effect, systems analysts who
specialize in accounting systems. Meanwhile, the need for communications
and managerial skills will continue to increase.

Traditionally, librarians have been involved in acquiring, classifying, stor-
ing, and retrieving information. Generally, they are specialized in one or all
of three ways: first, according to the kind of library in which they work; se-
cond, according to the function they perform; third, according to the sub-
ject area with which they deal.

The type of library is fundamental. Librarians work in various settings,
in organizations ranging from small elementary school libraries to large
university research libraries. Increasingly, they also work in special libraries,
many maintained by private companies for research by their own staffs.
Within these organizations, librarians often specialize by function. Acquisi-
tions librarians, for example, decide what materials will be purchased.
Catalogers classify books and usually supervise a staff of clerical people.
Reference librarians specialize in answering questions covering a range of
topics and may sometimes need to go far afield to learn the answers.

In larger libraries, particularly in universities and special libraries, librarians
may also specialize in particular areas of knowledge. A university library
system, for example, may employ librarians specializing in law, medicine,
engineering, and business, among other subject areas, as well as
bibliographers who specialize in geographic areas such as East Asia, Latin
America, Africa, and/or North America. University libraries often employ
curators of special collections, which may range from he papers of famous
authors, presidents, and other public figures to rare books and such esoterica
as Tibetan manuscripts. Often curators of these collections have extensive
knowledge of their subjects and work closely ith students and scholars
doing research in these areas.
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The range of library work is thus considerable, and the degree of specializa-
tion varies with the size and type of the library. At one end of the continuum,
school librarians, particularly in elementary schools, often carry out all the
tasks involved in librarianship themselves. At the other end, librarians in
large research libraries are extremely specialized, and may supervise staffs
ranging from a single library assistant to a dozen or more professional
librarians. Librarians who head departments or administer large public
systems may play an important part in setting organizational policy. Public
librarians sometimes find themselves in the center of public issues relating
to free speech and censorship.

Consequently, the training necessary to be a librarian also varies. The basic
qualifying degree for librarians is a Master's degree in library science, but
this is not usually required for school librarians, who often must be certified
teachers instead. Administrators of large libraries or systems, and people
who teach in library schools, usually need a doctorate in the field. For many
academic and special librarians, the demand is increasingly for people with
two Master's degrees, one in a subject area and one in library science. Other
skills required vary accordingly, from the ability to make reading attractive
to elementary school students to an interest in serving the public to the ad-
ministrative skills required to manage large budgets and staffs. Employers'
lists of these skills range from "you can just about take them out of junior
high and make them a [school] librarian" to "some of our positions require reading
knowledge of r` least four languages and more would be better"

The degree to which new technology has affected libraries and librarians
also varies. For some time now, librarians have been dealing with informa-
tion stored in other than printed form, including microfilm, tapes, records,
and films. Within the past ten years, computer technology has become im-
portant in many libraries, both small and large. These systems not only make
card catalogs obsolete and are used internally for data storage and retrieval,
but also link libraries nationally, enabling librarians to carry out extensive
bibliographic searches for materials held by libraries across the country. Many
large libraries now employ automation librarians who are specialists in im-
plementing and maintaining computer systems, and most library schools now
teach courses in this area.

In the future, these developments will continue. Although librarians
generally agree that the total replacement of books by other forms of infor-
mation storage is something that will not occlir soon, they also agree that
at the present, libraries and librarians are in the midst of a transition to elec-
tronic automation that will ultimately affect the entire field. "The hallmark,"
said olte person we spoke to, will he flexibility Librarian.s betwecn now
and 2010 will hare to he more flexible than those kliny or alter, because we
are making the transition now"
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Paralegal personnel assist lawyers in ways that vary with the kind of law
practiced by *heir employer or, in large firms, the department in which they
work. They almost a;ways organize files and cases, prepare forms and
documents, and research cases. They may also represent the firm to the
public, both in working directly with clients and in attending public meetings,
serving as a liaison with other lawyers and firms, and communicating with
other institutions such as banks.

Paralegals are a relatively new occupational group, and as in many such
groups, educational requirements vary. Some employers require, or at least
prefer, graduation either from college or a paralegal training program ac-
credited by the American Bar Association, or both. Some are willing to hire
high school graduates, but where employers have actually done so, the people
they hired have had additional qualifications, such as a real estate license
or courses in business or office administration.

Employers want paralegal personnel to present themselves well, work in-
dependently, communicate efficiently, and, if necessary, be willing and able
to work long hours under considerable pressure. Partly because the occupa-
tion is new, experienced paralegals with these skills are hard for many
employers to find.

In recent years, the job of the paralegal has changed considerably, partly
as a result of technology, and partly due to other factors. Much legal research
is now done on computers, and facility with automated research and retrieval
has become a necessity for the paralegal. On the nontechnological side, the
responsibilities of the paralegal have increased considerably. As lawyers have
become more accepting of the paralegal's role, the paralegal has acquired
more responsibility and independence. Some lawyers now depend so heavi-
ly on the assistance of paralegals that, as one employer said, there are times
when 'All the attorney has to do is pick up the paperwork and go to court.'
Consequently, employers now want paralegals to have computer experience.
or at least to be able to "sit at a terminal and not freeze up."

Employers see the expansion of the paralegal's duties continuing in the
future. First, many employers say that most work that takes place in a law
office does not necessarily require a law degree. Second, using paralegals
is a way to get this work done at a lower cost. Third, some attorneys are
reluctant to hire inexperienced paralegals, but as more paralegals gain ex-
perience, as they increasingly undergo formal training, and as attorneys en-
counter them more frequently, more employers can be expected to hire them.
As a result, employers predict a good future for this occupation, and by the
year 2000, many believe, paralegals will be handling much of the work now
handled by attorneys.
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Restaurant and Store

Managers

The responsibilities of restaurant and store managers vary with the size
of the businesses in which they work. In smaller establishments, the manager
must be something of a jack-of-all trades, in charge of ordering supplies or
merchandise; maintaining inventory, quality control, and financial records;
hiring, training, scheduling, and supervising personnel; and providing
customer service. In larger establishments, a manager may be in charge of
a single department, but in either case, the job of a manager isas one
employer summarized it"to he on the jot early and stay late,- and to do
whatever is needed to keep the operation running smoothly.

Background requirements for managers differ. Many times, managers can
begin in a non-managerial position and work their way up, but to do this,
they must usually have a high school diploma. In some restaurants, voca-
tional education training at the secondary level is sufficient for an entry level
manager. However, in many large restaurants, employers require a four-year
degree, sometimes with a major in restaurant management, sometimes
augmented by as many as five years of experience. In retail establishments,
some employers prefer a business degree, although others have begun to
seek a liberal arts background instead, believing that business programs con-
centrate too narrowly on technical courses and consequently fail to teach
managers flexibility and creativity. Regardless of which decree is required,
in many large retail firms it is a requirement for entry into the firm's own
management training program.

Planning, organizing, problem-solving, and decision-makingoften under
pressureare some of the more important skills a good manager needs.
Moreover, these skills must often be applied in situations involving human
relations, since most managers supervise staffs ranging from sales clerks
or waiters to managerial assistants. Managers also deal with customers, usual-
ly when there is some dissatisfaction or complaint. Thus employers want
managers to be self-confident, friendly, patient, tactful, stable, and able to
communicate clearly.

Employers seem to have more difficulty finding good restaurant managers
than store managers. For both jobs, interpersonal skills are more important
and more difficult to find than technical ones, but in restaurants the pay tends
to be low. As a result, applicants are often young, mexperiem:ed, and ill-
equipped to deal with the frequent emergencies that restaurant management
entails. One employer in Northern Virginia also mentioned Virginia's lack
of training programs in restaurant management. a deficiency that may become
more important as the trend toward eating outside the home spreads to less
urban areas and customer sophistication continues to increase.

Employers agree that computers have made managers' jobs easier by
simplifying budge ting. ordering, scheduling. and record-keeping As a result.
even in small establishments and at the lower levels of larger ones, the
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manager's job is becoming more professional, including greater emphasis
on skills in planning, making decisions, and solving problems. At the same
time. new technology used by the staff complicates the job, since workers'
problems in adjusting to electronic cash registers or new kinds of cooking
equipment become personnel problems for the manager. Employers also
agree that the emphasis on professionalism, including specialization and in-
terpersonal skills, will increase. They believe that increasing educational re-
quirements can supply these skills, and that in the futtne, even the manager
of a small establishment may he 1,iquired to have a college degree.

Purchasing agents buy the equipment, materials, supplies, and services
that enable their organization to function. In this capacity, they may work
for almost any size or kind of organization, from government agencies to
hospitals to manufacturing companies. In small establishments they may con-
stitute the entire purchasing staff; in larger ones there may he several agents,
each specializing in a particular areaheavy equipment, electronic equip-
ment, and the like. Under this arrangement the people who are directly
responsible for these areas may be called buyers or assistant purchasing
agents. They usually work under the supervision of a head purchasing agent.

Whatever the arrangement, purchasing agents must have a variety of skills.
In order to obtain the goods for the best possible price, they must he
thoroughly familiar with both their organization's needs and the range of
possible suppliers. They are often responsible for determining whether a
particular purchase request should go out on hid or not, deciding which hid
should he accepted, and negotiating and administeringcontracts with sup-
pliers. In addition, purchasing agents must he acquainted with company policy
as well as with governmental rules and regulations that pertain to the pur-
chasing process. Finally, they often approve or disapprove requests from
departments within the organization, and in case of special requests or un-
satisfactory services, mediate between the department and the supplier.

It is not surprising, then, that many organizations, particularly larger ones,
want prospective purchasing agents to have had prior experience, and that
considerable in-house training is frequently involved. Requirecl experience
can range from none to five years, with educational requirements similarly
ranging up to a iour-year degree in a business field. Nor is ii surprising that
some employers find it hard to locate good candidates for the job

Some of these difficulties come from the mix of interpersonal skills
employers are looking for in purchasing agents. Among the skills thet men-
non arc the ability to mediate; to be tactful. outgoing, self assured, and asset-
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Construction Inspectors

tive; to have well-developed ul al and written communication skills; and to
work comfortably and easily with a variety of people both in and outside
the organization.

Purchasing agents' jobs have been changing in a number of ways. Elec-
tronic technology, for example, has affected this occupation from two direc-
tions at once. Inside the organization, the use of the computer as an all-
purpose financial, record-keeping, information storing, and word-processing
device has reduced the amount of detailed paperwork associated with the
job. Outside the organization, any technological change occurring in the goods
the organization buys means that the purchasing agent must learn about
this technology.

Some employers also mentioned that their firms' use of consultants has
resulted in purchasing agents being responsible for contracting for these ser-
vices. This is a relatively new responsibility and requires the agent to evaluate
the potential quality of services that may be provided on a highly spet ial-
ized and technical basis. Further, as the number and kind of government
regulations increase, and as they change more rapidly, purchasing agents
must keep abreast of current developments in this area as well.

The effects of these changes on purchasing agents still await assessment.
Computerized data storage, retrieval, and record-keeping increase efficiency,
but rapid technological change requires the agent to spend more time research-
ing new products and markets. In large companies, the possibility of using
computer networking and electronic communications to centralize purchas-
ing may reduce the number of purchasing agents required. In companies that
do not now require four-year degrees, there seems to be some movement
toward increasing educational requirements. In the long run, the situation
will probably vary with the industry, but it seems likely that in most larger
establishments both the qualitative aspects of the jobknowledge, judgment,
and interpersonal relationsand the technical oneskeeping abreast of new
products and processeswill probably become more complex.

Construction inspectors work at all levels of government to ensure that
construction projects are in compliance with official codes. The list of specific
tasks they may perform is a long one, and includes performing tests to en-
sure that the ground will adequately bear the load of construction, testing
the materials used, checking production facilities at the plants that produce
construction materials, and inspecting the final job. Construction inspectors
also point out problems to construction superintendents and, if the problems
are not corrected, may initiate legal proceedings against the company per-
forming the work.
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The State of Virginia certifies construction inspectors upon completion
of a three-day course and passage of an examination. Beyond this certifica-
tion, employers usually do not have a minimum educational requirement for
construction inspectors. However, most prefer some experience, either in
this occupation or in the construction trade. Others hire inexperienced people
on a probationary basis or as trainees.

Construction inspectors need to be thoroughly familiar with the codes they
enforce. They must also be able to read and interpret plans and drawings,
and to prepare and explain technical reports. Employers emphasize that a
construction inspector, as a person who is responsible for enforcing codes,
must communicate problems and be fair but firm in dealing with contrac-
tors and construction supervisors. Sometimes employers have difficulty find-
ing people with this combination of technical skill and personality. However,
in the last few years there have been fewer problems in this area. Because
less work is being done on the interstate highway system, the Virginia Depart-
ment of Highways and Transportation employs fewer construction inspec-
tors than it did formerly, and this has increased the supply of experienced
inspectors available to work at the local level.

Two kinds of technological change have affected the construction inspec-
tor's job in the past ten years. First, the kinds of building materials used
have changed and continue to do so. Thi means that inspectors must keep
themselves informed about new materials and equipment. Inspectors may
attend classes, read published research on new technologies, and/or travel
to conventions where these materials are displayed and discussed. Second,
there have been changes in the gauges, devices, and tests that the inspector
uses. For example, the introduction of the nuclear compaction gauge, which
measures the amount of soil compression that will occur under a given amount
of weight, was accompanied by two days of training in how to use it, and
because the gauge employs radioactive materials, the inspector must attend
school for a day every four years for safety training.

Another change has also affected the construction inspector's job. En
vironmental concerns such as erosion control have become more important
during recent years. As a result, the inspector must now ensure that any
negative environmental impacts of construction are prevented or controlled.

Although these changes have apparently caused few problems, employers
of construction inspectors expect technological change to continue and even-
tually to affect the educational level that will be required for the job. Increas-
ingly sophisticated testing equipment and even more rapidly changing con-
struction technology may lead either to a requirement for some engineer-
ing courses, or to expanded requirements both for initial certification and



Insurance Agents

for ongoing training. However, employers agree that the basic nature of the
job will not he aP,ered by such changes. The tools may change, but the con-
struction inspector will still he in charge of ensuring that building projects
conform to governmental codes.

Technically, an insurance agent is employed by a particular insurance com-
pany, while an insurance broker is self-employed, selling and servicing policies
issued by different companies. However, the basic tasks of an agent and a
broker are the same. Both help a customer determine the policy needed for
a particular situation and sell the customer that policy. Depending on the
company for which the agent works and/or the agent's or broker's area of
specialization, this customer may he an individual or a firm. Both agents
and h okers also provide other services, collecting payments, making changes
to policies, and increasingly becoming involved in customers' general finan-
cial planning, particularly on the individual level. In connection with this
involvement, some agents also sell mutual funds and other securities, and/or
offer formal financial planning services. They provide these services main-
ly in connection with policies they themselves have sold, thus becoming a
customer's "own" agent in much the same way that accountants and lawyers
become their clients "own" members of those professions

The State licenses all insurance agents, awarding a certificate after 45 hours
of classroom attendance and passage of an examination. Various national
organizations, such as the Life Underwriter Training Council and the Na-
tional Association of Health Underwriters also offer courses and certificates
for their completior, some lasting as long as two years. Agents who sell
securities or wish to become chartered financial analysts need additional
courses, certificates, and licenses. Finally, in some companies job candidates
must pass the fii m's own tests for verbal and mathematical skills.

Employers do not usually require a prospective agent to have a college
degree, but they do prefer it, particularly a degree with a business major.
Some also prefer experience, though not always in the insurance field. Re-
quirements for experience range from none at all to some experience in a
related fieldsales, in particularto three to five years of experience in in-
surance. New agents usually take extensive on-thtob training in the com-
pany's methods and policies and must follow this up with additional train-
ing two or three times a year to familiarize themselves with 11CW regulations,
policies, and procedures.

Employers of insurance agents generally seek people v. ho are ambitious
and self-motivated They should haw a professional attitude toward their
work: for example, one employer was critical of any agent \vho would recom-
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mend an unsuitable policy to a customer merely in order to make a sale.
Because business contacts are important to an agent, participation in the
local community is also valued. Most of all, however, an agent must be per-
sonable and able to communicate with all kinds of people, both in person
and over the telephone. In fact, one employer considered the ability to com-
municate well over the telephone the most important skill of all.

Some employers find it difficult to locate potentially successful insurance
agents. To begin with, the personal characteristics of ambition and self-
motivation are difficult to assess, as are the interpersonal skills that enable
the agent to communicate with a variety of potential customers. In addition,
some employers find that many applicants for the job have had unsuccessful
career patterns, and the experience of these employers has been that people
who have discontinuous work histories often do not perform well as agents.
Other employers, however, have had no problems finding good candidates.
"The people are there," one employer said. "It's my job to attract them to our
firm."

Both technological and non-technological change have affected the in-
surance agent's job. Some companies already have company-wide computer
systems; in others they are imminent. Agents use these systems to compute
rates, update policy holders' files, retrieve information about policies, and
do general record-keeping and word processing. The advent of computeriza-
tion has met with resistance in many but not all firms. One such firm ac-
tually hired a retired agent who had acquired computer expertise to provide
the agents with instruction and help in operating the software.

However, most employers believe that these problems with computers -re
temporary. Although they say they will probably be looking for slightly higl,er
levels of education in the future, this is mainly the result of a combination
of other factors. Employers see the work force as a whole becoming more
educated and feel that their agents will therefore require a better educational
background in order to communicate with customers. Customers, they say,
are already becoming more sophisticated consumers, and agents must be
able to answer their questions and deal thoroughly and tactfully with their
complaints. In addition, the expansion of the insurance business into new
markets and new fields such as financial planning will increase the insurance
agent's need for a broader educatii n.
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Switchboard Operators
Switchboard operators work for telephone companies, hospitals, and other

organizations with large telephone networks. In telephone companies, they
answer customer s'gnals, provide information, and process calls. In hospitals,
they operate the in-hcuse paging and patient call systems as well as incom-
ing aril outgoing calls. They may also be responsible for diagnosing and
solving routine problems with the system, and for maintaining records such
as patient lists, lists of doctors on call, and statistical data relating to system
usage.

All employers prefer that their operators have a high school diploma, though
some will accept people who have completed the tenth grade. All, however,
stress the importance of on-the-job training as even more important than
either education or previous experience. In fact, some employers would rather
train a switchboard operator from scratch than hire one with previous ex-
perience, feeling that expertise with another system only makes adjustment
more difficult. Such training :s, in any case, a matter of only a few weeks.
The switchboard operator represents the org- .ization to the outside world,
and in hospitals, represents the institution to the patient as well. Therefore,
in addition to being reliable"someone who is going to be here every day"
employers want an operator to be personable, friendly, and helpft_l, and to
be able to use the voice to convey these characteristics. In addition, since
a switchboard can be a hectic station at which to work, they emphasize that
switchboard operators must be people who are not easily flustered and who
can deal with stress.

In firms where applicants are obtained through the Virginia Employment
Commission, or where switchboard operators have often been promoted from
within, employers say th-t they have no difficulty finding good candidates
for the job. However, there can be problems in finding people who can han-
dle the stress of the job without becoming unduly flustered.

Some switchboard operators have had problems in adjusting to the new
telephone technologies. The degree to which problems are present is uneven,
ranging from simply having to deal with some records on microfilm to almost
total conversion to computerized consoles Where it exists, however, resistance
has largely been overcome, partly because :switchboard operators have no
choice in the matter and are required to use the equipment supplied by their
employers.

In addition to new technology, major employers of switchboard oper2tors
hospitals and telephone companiesare facing competition from other firms,
some for the first time. Consequently, there is increased emphasis on the
operator as the representative of the employer. In addition, employers are
increasingly look'ng for people who find it easy to learn new equipm-mt.
The cc:nbination of these two factors results in the prospect of slightly higher
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educational levels. Required levels will probably not be above high school.
but some familiarity with computer terminals and video display screens will
be preferred, if nt,',. required.

On the other hand, some employers expect the number of switchboard
jobs to decrease. Sometimes this decrease is projected to be quite radical,
with automation taking over virtually all of the functions now performed
by operators. Sometimes it is expected to be less extreme, with fewer
operators employed to provide a personal touch against a background of
automation.
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ased on the interviews summarized in Pat t H, this section of our
I, report presents our conclusions about trends in Virginia's work

place, the changing job skills required by these trends, and the
character traits and values that employers would like to see in their
employees.

Our conversations with employers led us to identify six major trends ;n
the work place:

1. Required skills are becoming more technical;
2. Computers are an important tool throughout the oc-

cupational spectrum;
3. Occupations are becoming more specialized;
4. Teamwork is becoming more important;
5. Employers are becoming more client and custom r-

oriented;
6. The pace of change is rapid.

Several of these trends are interrelated, but in this section we will examine
each of them separately and briefly. In the following section, we will describe
what employers say and what we have concluded about the relationship be-
tween these trends and changing job skills.

Employers say that occupations are becoming "more technical, but what
this means is easier to grasp intuitively than it is to describe. In this study,
we have defined technulogras the tools involved in any occupation, regardless
of the nature of these tools. The spread of technology does not mean more
tools than before, but that the nature of the tools has changed.

When employers say that more technical skills are required, they generally
mean that the skills have less to do with mechanical manipulation than before
and more to do with using or repairing electronic equipment. In this sense,
file clerks who change from storing and retrieving data manually to doing
these tasks electronically are regarded as needing more technical skills than
before. Refrigeration mechanics who are installing and repairing equipment
that increasingly includes electronic components also, m this sense, need
more technical skills.

In many cases, new electronic technology is more difficult to understand
than technology based on mechanics, if oilly because the user, installer. or
repairer cannot directly see how it works. Understanding. even in a general
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Computerization

way, how an electronic data base system works requires different skills than
understanding how to alphabetize documents. The mechanic who can un-
derstand how mechanical systems in an automobile work by looking at them
and watching them function cannot understand electronic systems in the same
way.

Thus, the introduction of electronic technology has introduced the abstract
into many jobs that formerly dealt almost exclusively with the concrete. In-
stead of being able to touch and move the components of the technology
directly, people who use it now must base their understanding of how things
work on information furnished them by others. They can no longer see for
themselves, but must deal with electronic processes that are literally invisi-
ble to the naked eye. In this sense, the meaning of "technical" approaches
"abstract." Understanding the new technology means understanding what
cannot be directly contacted.

The computer is the best known and most visible manifestation of the new
technology. It is now found throughout the work place in a number of forms,
including word processors, microcomputers, terminals, and mainframes. Since
tile computer is one form of electronic technology, what we have said about
this technology in general is also applicable to the computer. However, so
many employers mentioned computers specifically, that it is worth examin-
ing computerization as a separate trend.

The invention of the microcomputer has affected jobs in two major ways.
First, it has given rise to new industries and businesses that manufacture
not only the computer equipment itself but also a variety of peripheral
devicesthe drives in which discs are used, printers, and plotters, to name
just a few. Other companies write programs for the machines, ranging from
programs that allow drafters and engineers to model new designs to those
that help the farmer track feed consumption and predict profits. Some com-
panies manufacture suppliesdiskettes, special paper, printer ribbons, and
specialized furniture, and still others sell the equipment and materials, and
usually provide repair services. These industries and businesses employ in-
creasing numbers of people, many of whom are required to have special skills.

The second way in which the computer has affected jobs is by increasing
the number of people who are required to use it. Some fields are more af-
fected than others; office workers, for example, must use some form of elec-
tronic technologya word processor, data base manager, or computerized
switchboarddaily. Protective service occupations police, guards and
doorkeepers, and corrections officersand some occupations providing direct
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personal care, such as psychiatric aides and child care workers, are probably
the least affected. However, jobs that require workers to know how to operate
a microcomputer are growing, and both the number of people using com-
puters at work and the ways in which computers are used are likely to keep
increasing.

Specialization in the work force increases as technoiogy proliferates. When
all automobiles were Model T Fords, employers did not need mechanics who
could also repair Chryslers. Before electronics became widespread, today's
numerous subspecialties within electronic engineering did not exist. With
the spread of computerization, employers are looking for programmers who
not only specialize in a general wayfor example, in business or scientific
applicationsbut also know something about the fieldgeology, for
examplein which they are working.

In some cases, occupations are simultaneously experiencing both pressures
toward and away from specialization. Some insurance companies respond
to competition by requiring each agent to become acquainted with the en-
tire range of the firm's services, both old and new, while others prefer agents
who specialize. The same is true of accounting firms. But the more general
movement is in the direction of specialization, and the needs it engenders
can be a problem for employers. Educational institutions seldom have the
funds to acquire the variety of equipment used in the field, nor can programs
accommodate such diverse training requirements. In rapidly changing areas
where new specialties arise frequently, teacher shortages are common. Newly-
trained people can earn far more as practitioners than as teachers, and ex-
perienced educators often lack the time and resources to keep up with the
latest developments in their fields. Thus, many employers must shoulder
the burden of extensive on-the-job training for workers who are entering
the labor force as well as for oldei employees.

In many occupations, employers are increasingly organizing employees in-
to teams. References to "the health care team" are common, but employers
are also organizing workers in this way in engineering, automobile repair, and
computer programming. The trend toward working in teams is related to the
trend toward specialization. In some automobile rerair shops, for example.
mechanics specialize not only in one make of car, but in repairing a particu-
lar part, and a complete overhaul therefore requires the participation of
several people. Frequently, teamwork is also important where on-the-job
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Customer-Client Orientation

The Pace of Change

training is extensive, with teams consisting of senior, intermediate, and begin-
ning workers who combine their efforts both to facilitate training and to get
the job done.

As business experiences increasing competition, employers' awareness of
the importance of public contact is also increasing. Employers realize that
customer or client satisfaction is vital to their survival and that pleasant,
helpful service contributes to attracting and holding business.

This trend is taking place everywhere but particularly in areas such as
banking and health care where competition has recently increased. As more
vendors employ their own repair people, employees in this area too have
more direct customer contact than before. As a result, employers in many
areas told us how important it was that their emp' iyees do a good job
representing the firm or establishment to the public.

We have listed five trends that are affecting jobs in several different areas.
Some of the trendscomputerization, for exampleare relatively new; some,
like the need for teamwork, are new only in the sense that they are expand-
ing into occupations where they have not been important before. The last
trend we identified was the increasing rapidity of change and the tendency
for several interrelated changes to occu at once.

Much has been written about the current trend for rapid change and the
difficulties of keeping up with such change. Employers certainly feel these
pressures and pass them on to their employees in the form of new skill re-
quirements. The content and technology of many occupations is changing
rapidly, sometimes so rapidly that training cannot keep pace. However, we
would like to introduce a caution. Our discussions with employers indicated
that the effects of change vary by occupation. In some occupationsfor ex-
ample, nursing, systems analysis, and engineering technologyrapid
technological change has been a part of the job for some time. People in
these jobs must either have or develop the ability to accommodate to rapid
change, or they leave the occupation. In other situations, considerable change
has recently taken place, but barring the appearance of another new
technology, employers do not see much more change occurring In still other
occupations, technological change has had little impact, and in some, no real
change has taken place at all
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INe have done this study at what might turn out to he an unusual point
in time, a time of exceptional technological change. Occupations that have
recently completed adjusting or are still in transition feel the impact of this
change strongly, but the future of change in these occupations may not con-
tinue to be as rapid. Moreover, the degree to which change has caused prob-
lems varies. Electronic cash registers, for example, are a new kind of equip-
ment, but the people who operate them were not included in this study
because employers indicated that learning to use them was quick and easy
for almost everyone. We need, therefore, to be cautious when we talk about
rapid change. The degree to which it has affected occupations varies, and
the degree to which it will continue remains unknown.

Each of the trends we identified contributes to the need for skills in one
or more areas:

1. Basic skills;
2. Interpersonal skills;
3. Computer skills;
4. Reasoning and generalizing skills.

One set of skillsreading, writing, and arithmeticis usually considered
basic to all others. In view of what employers have told us, we would have
to change this list slightly. The three R's now include an S, for speaking.

Our discussions with employers have made it clear that reading skills are
becoming more important to many occupations. As technology changes,
workers must be able to read and understand manuals and other materials
that are both complicated and technical, and reading is a skill which is now
as important for automobile mechanics and machinists as it has always been
for engineers and teachers.

Employers seem satisfied with workers' skills in this area, but several ex-
pressed some concern about the future. Predictably, this concern is concen-
trated in those occupations that require the least education, but whether
it is warranted remains to he seen. Since few employers complained about
their current employees' reading ability, and since many of the occupations
we studied have already been affected by changing technology, we wonder
whether additional skills will he needed. Nonetheless, it should be recognized
that reading and understanding increasingly complex technical materials is
now a required skill across the occupational spectrum, and even it the
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portance of these skills does not increase in the future, it will certainly not
decrease.

Similarly, we received little indication that employers have serious prob-
lems with basic mathematics. Perhaps a few more employers indicated defi-
ciencies in this area than in reading, but the proportion was still small. Part
of the explanation may be that where these skills are important to the job,
they are taught as part of the training program, and those incapable of learn-
ing them do not complete training succescf'illy. However, even where there
is no specific training for occupations that involve manipulating numbers
as in the case of payroll clerksemployers indicate no dissatisfaction with
job applicants' mathematical skills. Only a few even expressed concerns about
their levels in the future.

On the other hand, in the areas of both written and oral communication,
many of the employers we talked to found problems existing throughout the
occupational spectrum. Writing skills are not important in every occupation
we examined, but they do affect nearly all clerical and professional occupa-
tionseven those such as accounting and engineering in which basic skills
may be mathematical rather than verbalas well as a considerable propor-
tion of technical, sales, and service occupations. Problems with writing are
of two types. First, employers cite deficiencies in spelling and grammar, which
affect not only people who do the writing but also those like typists and
secretaries, who are often expected to catch errors in the work of others.
Second, employers find that where writing is an important skill, clarity of
expression is frequently a problem. At higher occupational levels, people
need to know not only how to spell correctly and use good grammar, but
also how to communicate effectively and unambiguously. Apparently they
are not always able to do this.

Some of the same problems that employers find in writingbad gram-
mar and unclear or inaccurate expressionare also problems in sneaking.
Poor speaking skills, however, do not seem to be confined to any specific
occupation or group of occupations but were found throughout the occupa-
tions we studied. Moreover, several secondary skills depend on the basic
skill of b2ing able to communicate well orally.

First, in a work force that is increasingly organized in teams, team members
must be able to make themselves understood to their fellow workers. Even
where teams do not formally exist, the need to express oneself clearly is
present every time a supervisor issues instructions to another employee; if
communication is unclear or otherwise flawed, the ability to get the work
done is hampered.

Second, employers' increased concerns with customer/client and public
relations translate directly into the desire for employees to present themselves
in a manner that reflects well on the organization they represent. They must

128

129



be able to speak well, with good grammar and diction, and must be able
to convey their meaning clearly whether they are speaking to a distraught
customer, a representative of a government agency, or a supplier's salesperson.

Finally, the trend toward adding a sales function to occupations that have
not previously included this function also increases the need for writing skills
and speaking skills. Examples of this change are the bank teller who is now
responsible for acquainting the customer with the range of services that the
bank offers and the civil engineer employed by a consulting firm who must
give extensive oral presentations as part of the bidding process for contracts.
Although the engineer may need oral skills that are more difficult and com-
plex than those needed by the bank teller, both must present themselves
as intelligent, competent, and well-informed. In both cases, or when an of-
fice machine repairer discusses the advisability of upgrading equipment, or
a vocational education teacher tries to place a handicapped client, selling
is an important part of the occupation, and good oral communication is an
important part of selling.

In summary, employers seem to find reading skills generally adequate,
but they believe this might not be the case in the future. Most are also satisfied
with the level of mathematical skills found in the labor force. On the other
hand, employers are not satisfied with their employees' ability to com-
municate, either in speaking or writing. Employers consider the quality of
workers' contacts with people outside the organization to be very important
and tend to be dissatisfied with employees' skills in these areas.

With the team approach to work and the emphasis on customer, client,
and public relations comes the need for workers to have interpersonal skills.
Almost all employers mentioned these skills in one way or another, and many
consider them the most important of all.

Employers \ rant workers to have three kinds of interpersonal skills First,
anyone who works with others and/or deals with the publicand most
workers do one or bothmust be personally presentable. "Good personal
hygiene"is the phrase many employers use to refer to cleanliness, good groom-
ing, and appropriate dress. Even when the job may nc` require the person
to remain neat and clean throughout the day, demonstting presentability
at a job interview is an almost universal requirement.

The second interpersonal skill, which has always been an important one,
is getting along with co-workers. Employers often mention "the ability to
take directions," or "the ability to tell others what to do and not go off on
a 'power trip' " in this context. However, getting along with colleagues and

. 130
129

Interpersonal Skills



co-workers has gained even more importance because employers are organiz-
ing their employees into teams that contain people from several related oc-
cupations who work together to achieve a goal. The engineering team, for
example, may contain one or more engineers, technicians, and drafters, all
working on one design. Nor do these teams exist only in professional and
technical occupations; they are found in other occupations as well, particularly
those with extensive formal or informal on-the-job training, in which the
trainee works under the supervision of one or more experienced workers

In all of these settings, the employee who cannot communicate with others,
or who causes an undue amount of conflict, is undesirable, not only b;:.cause
such a person is unpleasant, but more importantly, poor communication and
conflict interfere with the primary aim of getting the work done, and thus
represent a cost to the employer. Consequently, it takes unusual expertise
on the job to overcome the handicap of poor interpersonal skills, if, indeed,
it can be done at all. "We don't hip, the long-haired types anymore," said one
employer. "A lot [of them] do good work, but they don't get along and no one
can understand what they're talking about anyway . . . So if you can't stand be-
ing around them and you can't conzmunicate with them about what you want,
what good are they2"

The third interpersonal skill, which cannot be overemphasized, is the ability
to represent the employer favorably to clients, customers, and members of
the public; it includes personal presentabilitygood hygiene, proper dress,
and the like; the ability to communicate clearly; and a pleasant manner. The
majority of the occupations included in this study require public contact,
and in most of these cases employers mentioned getting along with the public
as a required skill. These occupations range from the professional to the
relatively unskilled, from engineers, nurses, and teachers to repair people
and privately-employed guards.

Moreover, having these skills is of benefit to the employee as well as the
employer. Particularly in production and :,,iair work, employers often men-
tioned the importance of "a stable work history" as a job requirement; those
who have a history of bad work habits fail to fulfill the fundamental require-
ment for being hired. Employers also say that the applicant who comes pro-
perly dressed to an interview, who is polite and speaks well, will be hired
above the one who comes sloppily dressed, is rude, and speaks poorly, even
if the latter has an edge in terms of technical skill. Finally, interpersonal
skills are also involved in getting ahead on the job. The automobile mechanic's
helper who works well under the team leader's supervision, gets along with
the other team members, and is courteous and well-liked by customers will
be promoted faster than the person who does not behave this way.

130

131



Sometimes, employers left us with the impression that they considered
interpersonal skills to be matters of individual personality :other than skills
that can be taught. In some cases, this is undoubtedly true, in others, not.
A person N ho has been raised in an environment not dues not stress in-
terpersonal skills might he unaware of either their nature or necessity but
quite able to learn them. Training programs for the (iisadvantagecl often in-
clude units that attempt to teach some of these skills. Sometimes, too,
employers seemed to believe that a college education imparts interpersonal
skills and that raising required educational levels for an occupation migh'
be a solution, even where technical skills do not require a four-year degree.
However, for employer and employee alike, such educational inflation is a
less efficient remedy for lack of interpersonal skills than teaching them earlier
in the curriculum.

As a result of computerization, increasing numbers of euiployees in many
occupations need to be computer literate. These workers are divided into
two groups: first, specialists who work in computer-reiated occupations; sec-
ond, employees who use computers in jobs in othei fields.

Computer specialists, the first of the two, are an occupational group that
is growing rapidly, but in Virginia, as in the rest of the nation, they still con-
stitute a small proportion of the total work force. Dependiug on their specific
occupation, computer specialists require training that ranges from postsecon-
dary vocational education courses through advanced degrees. They must not
only he able to adapt readily to changing technology but in many cases
originate the change. For these people, computer literacy is just the begin-
ning, the have on which their technical and professional skills are built.

The second group, those who use machines that are designed, repaired,
and programmed by the specialists, are more numerous in the work force.
These employees are computer users, who often come into ( ontact ,vith com-
puters in one form or another on a daily basis. If computers in the work
place are to he used with maximum effectivei,_ss and efficiency by this broad
and rapidly growing group, computer literacy should he as basic to their
education as reading, writing, arithmetic, and speaking.

A major problem, of course, is defining computer literacy. The question
is how much a worker needs to know about computers to he able to use them
effectively At this point the difference between compute' s and other tools
becomes important.

The most important characteristic that differentiate, computers from tradi-
tional tools is their ,;cope. A computer, even a small, limited one designed
to do nothing but word processing, can do more tasks than most traditional
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tools. Traditional tools tend to be single-purpose; computers are multipur-
pose. Robots, for example, can replace certain workers because the com-
puter elements they contain can be programmed to perform a variety of func-
tions, but office machines probably constitute the simplest and most widely-
encountered example of why this multipurpose tool is having such an enor-
mous impact in the work place.

As an example of how computers have revolutionized office work, sup-
pose that a secretary in a traditional one-person office is asked to carry out
a straightforward task. It consists of selecting customers who are a month
in arrears of paying their bills, sending them each an identical letter re-
questing payment, producing a new copy of the bill to enclose with the let-
ter, duplicating letter and bill, filing them, and mailing the originals to the
customers. In this office, the secretary goes first to the files, selects the pro-
per folders, totals the outstanding charges, and types a letter and bill for
each customer, proofing each for errors. The body of each letter is identical,
but the names and addresses vary. The bills are all in the same form, but
the contents differ. When this task is completed, each letter and bill is
duplicated on a copying machine, and the duplicates are inserted into the
proper file folders, which are then returned to their original places in the
file cabinet. The secretary then addresses an envelope to each customer, in-
serts the letter and bill, affixes postage, and mails he result.

With the !-,elp of a computer, the task can be done far more accurately
and efficiently. The secretary uses a program that performs several func-
tions at once. Having inserted the proper diskettes into the computer, or
requested that the proper files be called into operation, the secretary enters
the criterion on which customer records are to be selected and tells the com-
puter what functions to perform with these records. In this case, the com-
puter will select all the customers whose records indicate that they are a
month in arrears For each c nese it will calculate the sum of outstanding
charges, call the appropriate letter from a storage file, insert names and ad-
dresses into the letter, call the billing form, insert the proper information
onto the form, and print out the letters and bills along with a mailing label.
The computer will also automatically add information about what it has done
to each customer's record. The tasks ti- 'It have been eliminated are pulling
files, using an adding machine to calculate outstanding barges, typing and
proofing letters and bills, using a duplicating machine, and filing the new
information. All that remains is stuffing the envelopes and sticking on the
mailing labels and postage.

This example demonstrates three important characteristics of computers.
First, computers are multipurpose machines, capable not only of doing many
different tasks but also of integrating them. In this example, retrieving in-
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formation, doing c ,,ulations, altering text, filling out a form, printing, up-
dating records, and storing information were combined into a single operation.

Second, computers can not only do many different tasks, they can do them
in many different ways, singly or in combination, efficiently or inefficiently,
depending on how they are programmed and how the programs are used.
The secretary in our example could have used the computer inefficiently
by making it do tile entire sequence of tasks one step at a time. For exam-
ple, first ask the computer to find the customers who are in arrears and list
them. Then enter each of these names, asking the computer to calculate the
amount each owes, and so forth. This step-by-step method of carrying out
the task parallels the traditional way of doing things, and is often the way
in which untrained people use computerized equipment.

Third, this capacity to do many tasks and to combine them in different
ways means that in order to use the computer creatively and efficiently, the
user needs to know something about how it works. This knowledge, in turn,
allows the user to ask intelligent questions about what the equipment can
do and to use this information as the basis for informed decision-making.
This need for knowledge applies as much to the typist, who can save hours
of time by using word processing equipment efficiently, as it does to the pur-
chasing agent who makes a million-dollar decision about what equipment
a company will acquire.

The employers we spoke with in the course of this study left no doubt
that they want the people who work for them to use computers creatively.
Often employers themselves did not know much about computers, and as
a result, they v,ere not always specific in what they told us, using terms such
as 'familiar with computers," or "computer literate," or "knowing what to do"
with them, but their intent was to indicate a need for people who are ac-
quainted with what computers are, what they can do, and how their logic
functions.

However, among employers, workers, and educators alike there is a com-
mon view that the computer is an arcane machine, and that ordinary people
who were not born "thinking like computers"are somehow incapable of learn-
'rig about them. We do not believe this to be the case. While not everyone
may llave the capacity to be a professional computer programmeras not
everyone has the capacity to be an electrician or a nursing attendantthe
majority are able to learn as much as or more than they need to know in
order to be intelligent users. To do so, they need the ability to reason and
generalize, _and therefore we will discuss these skills next. They are required
not only by computerization, but by other trends as well.
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Reasoning and

Generalizing Skills

The spread of technology and computerization, increased specialization, the
need for interpersonal skills, and the rapidity of change are trends in the work
place that create new demands for skills in reasoning and generalizing

As we described earlier, technology and computerization have introduced
abstraction into many jobs in which employees must design, use, and repair
electronic equipment. People who use mechanical equipment can literally
see it functioning, but the inside workings of electronic equipment are not
so accessible. An automobile mechanic can see a broken fan belt, but when
a computer malfunctions, the user cannot look inside and see what part is
broken because a logic board that is not working looks the same as one that
is. Consequently, when a computer does not function properly, the user may
not know if the cause is operator error or a machine problem. Mistaking
the cause of error can in turn result in significant loss of time spent waiting
while a repairer tries to diagnose and fix the nonexistent problem.

In order to diagnose the source of the problem in this caseto know
whether to call the repairer or notthe user must understand how informa-
tion moves from the keyboard to the screen, memory, and recording device.
Since these processes are invisible, the user must understand them in the
abstract, using reading materials, diagrams, other peoples' explanations, or
all three. Thus, in order to learn how to operate electronic equipment effi-
ciently, the student must work with a model rather than with the machine
itself and use reasoning and generalization to generalize from the abstract
to the concrete.

For different reasons, increasing specialization and rapidity of change re-
quire new skills in reasoning and generalizing. Most employers realize that
the educational system cannot train people to operate and repair each kind
of equipment they might encounter on the job. Furthermo e, change is oc-
curring so rapidly that even highly specialized training beccr.,, 2s quickly out-
dated. Employees who can see how an unfamiliar tool, machine, or process
is similar to a familiar one can use this ability to facilitate learning and can
more easily accommodate to rapid change. And because change is so rapid,
in many work environmentsthe welding shop as well as the automated
officeemployers increasingly look toward workers to be technological ex-
perts who can suggest and implement ways of using new equipment.

Reasoning and generalizing are also basic to understanding others, help-
ing workers acquire the interpersonal skills increasingly required by
employers. People who can generalize from the way they feel to the way
others feel usually have better interpersonal skills than those who cannot.
They make better team members and deal more easily and competently with
clients, customers, and the public. In short, the ability to reason and generalize
is basic. As one employer said, "Gin' inc a pciv01 who «In think, and I'll
1min them to (10 anything th(y hare to (10"
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In addition to asking employers about the training, experience, and technical
skills they required of their employees, we asked what other characteristics
they found desirable and whether they had problems finding job car didates
with these traits. In response, many employers gave us long list> of character-
related traits that varied in two ways: by occupational lever and content.

First, when they talked about occupations requiring the least formal
educationusually a high school diploma or lessemployers often mentioned
the combination of traits associated with the traditional work ethic, including
dependability, honesty, and a positive, cooperative attitude. Frequently
employers considered these traits just as important, and sometimes more
important, than technical skills. However, as we moved up the scale to oc-
cupat ions that called for increasing educational levels, the frequency with
which employers listed these traits decreased. We doubt this is because they
become less important; rather, employers seem to assume that applicants
for these jobs already have these values, and in many cases this is probably
true. Where training is lengthy and specific to an occupational goal, those
who lack sufficient commitment or behave unacceptably fail to complete train-
ing, either by their own or the instructor's choice.

Second, desired traits and values vary by occupational content. A number
of jobs, particularly those that center on dealing with people, require special
character traits. Employers want people who work in health care and teaching
to have a combination of traits that includes compassion, objectivity, maturity,
and self-awareness. Intuitiveness and sensitivity are related traits that were
mentioned in regard to some clerical workers, particularly secretaries and
receptionists. Protective workers and psychiatric aides, wl ) often work with
people under stressful and sometimes violent conditions, need not only sen-
sitivity and compassion but also level-headedness and emotional stability.
Still other special situations call for different traits: integrity when a worker
handles confidential materials; assertiveness when the job involves selling
or supervision; dedication when the job entails long hours and/or low pay.

Ambition was another trait often mentioned, but even though it is a
characteristic that tends to be highly valued in our society, its desirability
varied among employers. Where an employer considers a job as the bottom
rung on a career ladder, ambition is highly desirable and is sometimes en-
couraged by employer-financed and/or sponsored educational opportunities.
However, where employers do not intend to promote from a position, they
prefer people who are not interested in advancement, since they believe that
these people will stay in the job longer. Furthermore, a job can he classified
as career-ladder in one firm and the opposite in another. Computer operator
is an example of this kind of variability.
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Unlike ambition, adaptability and flexibility ate not only often mentioned
but universally desired. Several trends in the work place support this re-
-uirement. Increasing teamwork and concern with client/customer relations
require more employees to deal with people and to be adaptable and flexi-
ble in the course of doing so. Changing job skills and the rapid pace of change
also require workers to adjust quickly and easily to changes in tools, pro-
cesses, and tasks.

Despite employers' long lists of desired character traits, most of them said
they had few problems finding job applicants who met the requirements.
A few felt young people were lacking the work ethic, but in general, most
seemed satisfied. Several factors probably account for their satisfaction. First,
the occupations we studied are relatively skilled and are not likely to be sought
by people lacking the requisite traits. Second, many applicants have been
prescreened by training programs. Third, in many of the occupations, the
applicant pool is quite large, allowing for considerable selectivity among can-
didates. Consequently, employers' ability to find candidates who fulfill their
requirements does not necessarily mean that all or even most young job ap-
plicants have the desired characteristics. It is also true, however, that many
young people of the 1980's are more concerned than were the youth of the
previous two decades with locating a job and advancing in it; consequently,
the values desired by employers are more congruent with the values of labor
force entrants than they may have been in the recent past.

Both the six trends and the four skill areas we have discussed in this sec-
tion are interrelated. Not only do the trends contribute to and reinforce one
another, but so do the skills, and further, each trend produces the need for
skills in more than one area. In one sense, the degree to which these skills
contribute to and reinforce one another is encouraging. It means that im-
provements in a single area are likel'T to be reflected in others. In another
sense, this interrelatedness indicates the importance of each area: to the ex-
tent that each can be enhanced, the result will be synergistic, yielding a degree
of improvement greater than the sum of its parts.

Programs that teach these skills are in place in many settings in Virginia.
The challenge is to expand and integrate these programs in order to prepare
the Commonwealth's young people for full participation in the labor force.
Employers left us with the impression that their expectations are high but
not unreasonable, an impression supported by their satisfaction with many
of the job applicants they encounter. But they are concerned about the abili-
ty of training to keep up in a future in hid the pace of change ma- be
even more rapid qnd its direction even more unpredictable.
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A n important part of our study of changing job skills in Virginia
looks at communication between employers and educators: the ex-
tent to .lich it has taken place, how satisfactory employers believe
it has been, and their suggestions about ways such communica-
tioa can be enhanced. This section of our report summarizes briefly
the formal communication mechanisms already in place, the
.--ponses of employers who have not tried to communicate and

those who have, their suggestions about ways to enhance communication,
and the conclusions we drew from what they told us.

Curren ly, both the Virginia community college and the public vocational
education system have mechanisms in place for gathering information from
business and industry to assist with curriculum and planning. The
Business/Industry Advisory Council, made up of executives from private in-
dustry in Virginia, advises the community college system. In addition, each
community college has a General Vocational Education Advisory Commit-
tee of local business and industry personnel, and a committee of people
knowledgeable in the particular field advises each occupational-technical pro-
gram. At interval7 community colleges contact local employers for community
needs assessment studies, and as this is being written, the Virginia Com-
munity College System is undertaking a statewide survey of business and
industry to determine the specific skills that their graduates need.

On the secondr,ry level, each school district has a local vocational educa-
tion advisory council, which includes representatives from business, industry,
organized labor, and the general public. Most public school vocational educa-
tion departments also have groups of advisors on specific occupational
programs.

As we shall see, employers vary in their assessment of these mechanisms
for communication. Some have found them useful; in fact, some praise them
highly. A few have found them to be a source of frustration. A surprising
number of employers, however, either do not know about them or do not
perce;ve these mechanisms as accessible.

Half of the employers we spoke to had not communicated with educators
about their training requirements. One common reason for this was lack of
need. Sometimes applicants were pre-screened: the employer filled the job
by promotion from within or used an employment agency. However, most
of the employers who said that they had no need to communicate with
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educators were satisfied with the quality of their job applicants and thus
with their backgrounds and training.

Other employers rely completely on in-house training and therefore have
no reason to communicate. Occasionally, employers do not trust educators
to provide proper train:ag. For example, an employer of insurance agents
preferred such training because he feared that "teachers might be biased or
give incorrect information." More often, however, employers believe that on-
ly hands-on experience unavailable in an educational setting can provide the
requisite training. This is a particular problem for employers of mechanics,
repair people, and others who work with specialized machinery, but it also
emerges in occupations that require extensive skills in human relations and
in professional and technical occupations such as computer programming
and engineering, where specialization is a growing trend.

However, some employers who had not communicated with educators either
did not feel they had the opportunity or did not believe that communication
would accomplish anything. The first group often mentioned needs they
would like to discuss, but most of them seemed unaware that letting educators
know about these needs was a possibility. "I never knew the opportunity was
available," said one of them. "I've never gone out and called the schools and
said 'I want to talk to you about it,' but then, I've never had anybody call me
up and say 'what do you need' either"

The second group had not spoken with educators because they did not
believe the educators would respond. They saw educators as members of
a bureaucracy that either could not or would not accommodate to their needs
and believed that they would not have access to those who make the deci-
sions. One employer summarized this point of view, saying "No, I know how
they work. Their curriculum is set by big committees and I don't an know where
they ate. And anyway, the big guys won't listen, so . . . it just doesn't seem like
something that wield be worth my time."

The other half of the employers we talked with said that they had at some
time been in communication with educators. In turn, the majority of these
felt that the experience had been positive and the outcome useful. A few
of the employers we talked with served on advisory boards or councils,
representing a group of people with similar needs in a particular occupa-
tional area. Thes employers generally valued this experience, though they
did not always consider it of direct benefit. However, we believe it signifi-
cant that in most cases where an employer had communicated successfully
with educatorswhether in a high school, community college, or university
settingthe contact had been direct, rather than through a board or com-
mittee. Occasionally the contact was accidentalan employer and an educator
might have met sociallybut in general, two settings for such one-on-one
contact emerged.

140

1,40



The first setting in which employers believe they have been able to com-
municate effectively with educators is informal. A number of employers sim-
ply maintain frequent personal contact with educators. One large employer
of typists, for example, was dissatisfied with the spelling and grammar skills
of clerical applicants, and told the local school system about this. The school
system's responseimplementing a spelling course in the local high
schDols demonstrated its receptivity and earned considerable praise from
the employer. Other employers, while not receiving the exact response they
might want, are nonetheless appreciative. One employer of electronic
assemblers said, "I've given [the local community college] hints on their cur-
ricula, and I've hired some people from there. Even though their program is
geared more toward broadcasting than broadcast equipment manufacturing, they
are listening."

The second setting in which personal communication takes place is a for-
mal one: internships and cooperative education programs, in which students
work less than full time for th.. employer while taking classroom training
in high school or a community college. Such programs are found in
engineering-related technology, health care, clerical work, and skilled crafts,
among others. They allow participating employers to affect training direct-
ly because the employers have person-to-person contact with both the trainee
and the educational institution. These programs also reduce the employer's
need for on-the-job training by supplying real-world experience as part of
the training program.

A minority of employers who had tried to communicate with educators
felt that their efforts had been fruitless. In several of these cases, employers
were requesting new programs or major changes in old ones. An employer
of office machine repairers had hired a few people from a vocational/technical
education program and had tried ..o talk with educators about the sort of
background a person needs to work as a technician." The effort did not, however,
"make a whole lot of difference. The[ir] electronics course deals mainly with
TV and radio electronics, which is not helpful for office machine repair" This
employer said that "the instructor's hands are tiea He can't change what he
teachesit's handed to him from some committee." Another emplo"er has tried
but failed to have programs for training restaurant managers instituted. Still
another has been unsuccessful in convincing a university to award credit for
internships in accounting.

Sometimes employers' negative perceptions resulted from only one attempt
to talk with educators. Sometimes, too, such impressions resulted from a
breakdown in communications involving a board or advisory council of which
the employer was a member. Finally, a few employers had discussed with
educators such problems as their need for training on specialized equipment,
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Employers' Suggestions

and occasionally, even though the employer understood why the school or
training program could not respond to this need, the employer evaluated the
experience negatively

When we asked employers to suggest how employer-educator communica-
tion could be improved, many of them had no suggestions to make. A few
responded with profound pessimism to the whsle idea, suggesting that
educators "lire in ivory towers," that they "hair big egos and don't like to be
told they're doing things wrong,"and that the educational system is "archaic,
buicaucratic, and politicized." Others, particularly the many who had corn-
muuicated successfully, thought there was no need for change. Most of the
employers who had served in an advisory capacity or had informal one-on-
one contacts with the local school system felt they had good rapport with
local educators and were generally satisfied with the current mechanisms
for facilitating communication. In fact, some were so enthusiastic about the
responses they had received from educators that they were afraid any change
in the current system could only be for the worse.

Most of the suggestions about how employers and educators could com-
municate more effectively came either from employers who had not tried
to communicate before or who had evaluated their efforts as unst.ccessful.
Same of these employers couched their ideas in general terms: employers
should take the initiative, or more frequentlyschools should take the in-
itiative, or there should be seminars or committees set up to bring people
together and provide a framework for discussion.

Several employers, however, had specific ideas about how to facilitate com-
munication with educators. Some believed that the best way for educators
to respond to their needs was by establishing more cooperative education
programs and internships. ".Schools should do ;noir outirach,"one employer
said. "They should put students out with employers for a co't;de of months in
an internship program, even it it's just to look oirr the shoulder of the person
who's really doing the job. Then, afterwards, the employer could go back to the
educators and show them when' their students alp' dOcient,"

Another employer thought that more diversity among members of advisory
hoards would help. This employer echoed the comments of others who
perceive public boards and committees of all sorts as consisting of overlap-
ping memberships of the same community leaders, who do not necessarily
represent the smaller employer or "ordinaiy ,L,ruys like inc "In addition to in-
creasing the scope of representation, this employer also felt that diversity
would contribute fresh points of view and ne\N ideas another employer
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mentioned that some schools set aside a few hours at career day during which
employers could talk directly to teachers, suggesting that other schools might
adopt this practice.

Some employers considered studies such as this one helpful and said they
would like to see them done more often, more regularly, and more widely.
Several also thought it would be a good idea for educators to get out of the
classroom and visit establishments to see first hand what the jobs for which
they were training people involved. "If they're not already doing that," one
person said, "they sure . . . ought to be." Another person suggested that:
"If the educational system could have a 'pool' of job descriptions from local
mployers . . they could better match their programs to suit whqt's being asked

for. If questions . . . came up, they could call the firm and arrange to learn num,
about what [the firm] is looking for and why."

Finally, one employer summarized the need for communication from an
interesting perspective. This person, an employer of computer programmers,
said: "I think institutions should try going to the private sector first, rather than
the student. If they came to me and a .'?eni i:that training needs I had, I could
send four or five people over there right now, and Id pay their tuition for the
right class. Instead, they send their graduates to me fully trained, but in lire
u'mng thing for my business. Industry could be a very profitable source Of stu-
dent recruitment."

Putting this all together, we can draw a number of conclusions about
employers' needs to communicate, their propensity to do so, and the kinds
of communication they find most satisfactory.

To begin with, not all employers believe that they need to communicate
with educators. Some large companies occasionally consider it a pubiic duty
to become involved with the educational system, regardless of whether they
believe that the system can benefit them directly. More often, however,
employers see no need for such communication unless they are dissatisfied
with the quality of their job applicants. Since many have no dissatisfaction,
they see no reason to become involved.

Employers' needs to communicate and their propensity to do so van's more
by geographical location than it does by occupation. Where the employer
is located affects communication in three ways. First. the nature of the job
pool varies by area. For example, due in part to the presence of the I "mver-
sity of Virginia, the Charlottesville area contains an exceptionally well
educated labor force that includes recent graduates who want to remain and
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enter the local labor force. This means that competition for jobs in the area
is high, employers have little trouble finding well-qualified applicants, and
many may not feel the need to contact educators about training. Second,
the responsiveness of the educational system to employers' needs also varies
geographically. Some areas of the State have a tradition of good communica-
tion between employers and educators. Word of the helpfulness of educators
in these areas encourages more employers to communicate. Third, some
employers are located close to the supply of particular kinds of workers. For
example, the Medical College of Virginia in Richmond trains pharmacists,
and hospita:s in the area often have their pick of recent graduates.

However, even when employers perceive some lack in job applicants or
workers, they usually do not initiate contact with educators unless they
perceive that the opportunity exists and the situation can be remedied. It
is noteworthy that a number of the employers we talked to were completely
unaware of the mechanisms that exist to facilitate communication with
educators. In fact, the idea of communicating with educators was :oreign
to them.

Further, if an employer believes that communicating the need for job skills
to local educators will be a waste of time, the effort will not be made. Unfor-
tunately, we did not ask employers who believed this where their impres-
sions came from. Even so, based on comments they made, we can speculate
that the impressions come from a number of sources. Many employers, for
example, have had no contact with the educational system since their own
graduation from high school or college Without realizing it, they may regard
the system from the point of view of a student, and if their own experiences
in school were not particularly positive, they may generalize these to all educa-
tional systems. Furthermore, employers may not be aware of how different
the system may be from the one they experienced years before in some other
place.

In addition, the opinion that educators "live in ivory towers" and are un-
familiar and disinterested in "the real world" is a fairly prevalent one and
was openly expressed by some, though not a majority, of employers. People
who hold this view consider educators to be distant, unresponsive, and im-
practical. Therefore, they believe educators are neither interested in their
problems nor able to help with them. Finally, in some cases, these beliefs
about the educational system probably contain at least a germ of truth, and
no doubt some employers' failures to communicate effectively with educators
play a rol in discouraging others from trying.

Many employers believe that the schools should take the initiative in
establishing communications. In their view, the schools exist to serve the
community of which employers are a part, and therefore schools should he
ready to serve them as well as students. Moreover, one way of serving
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students is to prepare them for jobs, which is best done with employers'
requirements in mind. Although some of the employers who hold educators
in low regard might not respond to such initiatives, the number NN ho have

sought out contact on their own leads us to believe that if educators initiated
contact, more employers would respond than not.

The contact that seems to bring the most satisfaction and produce the
highest degree of mutual understanding is person-to-person. Although people
who had not had contact with educators sometimes suggested committees,
seminars, and the like, most employers who were satisfied had talked directly
with educators. Often they had talked to people at more than one level
teachers, department heads, principalsand this communication had been
sustained over a period of time. Employers seldom mentioned communicating
with any of the local vocational education or community college advisory
committees, although when such communication occurred, employers general-
ly found it rewarding. Indeed, some local efforts at organized dialogue, such
as the Virginia Peninsula Vocational Training Council, received high praise,
as did some individual community colleges.

Employers left us with the impression that in order to establish effective
communications, the educational system must prove to them that the effort
is worthwhile. Before employers will invest time and effort in communicating,
they must believe in the possibility that it will bring results. This does not
mean that the educational system must meet all of the employer's needs.
In fact, where communicatio_is have been established, employers demonstrate
considerable understanding of the strictures within which educators often
operate. Even if employers and educators do not agree, "at least they are listen-
ing" is a considerably more favorable point of view than "educators have big
egos and don't like to be told what to do."

The form that such communication should take is less clear. In most set-
tings, communication seems to work best on a one-to-one basis. More and
better information is ex-hanged informally than fo' mally, and understand-
ing emerges more easily when people can discuss their mutual problems,
ageements, and disagreements in privacy. This is not to say that more for-
mal mechnisms are unnecessary for problem-solving. However, even where
these structures are effective, employers still find direct communication with
school personnel rewarding. For the considerable number of employers who
perceive educators as rigid, bureaucratic, distant, and/or unconcerned, the
best way to change this perception is probably to meet and talk with an
educator who is flexible, accessible, and interested.
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T
he purpose of this study of changing job skills in Virginia was first
to identify

The jobs that will be needed most during the next
decade and which of them will involve changing job
skills;

The skills and character traits that employers now re-
quire for those jobs and how they expect these to
change;

The training and education employers require for these
jobs and how they will change;

The means that employers have used to communicate
their needs to educators and their suggestions for im-
proving these channels of communication;

and second:

to use the results of dialogue with employers to draw
conclusions and make recommendations about tim-
ing needs and employer-educator communication in the
future.

We began the study by using the Occupational Employment Survey pro-
jections to select occupations that are projected to employ significant numbers
of the Commonwealth's citizens in 1990 and that we had reason to believe
involvedor shortly would involvechanging job skills These occupations
cover nine major occupational areas:

Office work

S Health care

Teach

S Specialized clerical work
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III Protective services

Computer-related work

Repairs

Engineering-related work

Production

A tenth miscellaneous group contains eight additional occupations.
The employers we talked with represented both the private and public

sectors. They were chosen on the basis of the size of their agencies or
establishments and their geographical location. In these establishments, which
employed from two to more than a thousand people, we talked with 115
employers who were responsible for hiring and/or supervising workers in
our occupations. Using a flexible interview format, we asked a series of ques-
tions about:

The skills, educational backgrounds, and character
traits employers preferree in their employees;

The backgrounds from which these people came;

Whether skills were changing and, if so, in what way;

Whether changing skills had caused problems for their
operations; and

What they foresaw for the future of these occupations.

In a separate section, we also asked about communication between
employers and educators:

I Whether the people we talked with had tried to com-
municate their needs to educators;

N If so, whether they felt they had succeeded; and

N If not, why not
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Finally, we solicited employers' suggestions about how the mechanisms
for communication between the two might be improved or what new ones
might be established.

Before summarizing the study's conclusions and presenting recommen-
dations, we want to list some limitations that users of this study should keep
in mind. First, although we read as widely as we could about the occupa-
tions we studied and frequently consulted experts in the various fields, our
resources did not permit us to become thoroughly acquainted with the
techn'.:al details of many of the more specialized jobs. Second, resources also
limited the number of interviews we could carry out, and our sample was
certainly not large enough to permit valid statistical analysis. Third, this study
was intended to gather and summarize employers' views. It was not intend-
ed to include the perspectives of either educators or employees, although
these are clearly as important as those of employers in achieving the goal
of preparing Virginia's work force adequately. Fourth, and perhaps most im-
portantly, because the study was limited to occupations we knew to be af-
fected by changing skills, our findings do not necessarily apply to occuna-
tions that do not presently involve changing skills. Some of these are pro-
jected to employ large numbers of people, and some may involve changing
skills in the future.

Our findings can be summarized in three areas: trends in the work place,
related skill requirements, and employer-educator communicatic.i.

The general agreement we found among employers encouraged us to iden-
tify six trends in Virginia's working world:

The spread of technology;

The widespread use of computers;

Specialization;

III The organization of workers into teams;

II The concentration of employers on customer/client
relations;
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Employer-Educator

Communication

The rapid pace of change.

As a result of these trends, employers want their employees to be able to:

Read, understand, and apply technical materials;

Express themselves clearly in both speaking and
writing;

Think clearly, logically, and creatively in order to
generalize their knowledge as broadly as possible;

Integrate these skills to enable them to use the
computera pervasive and complex toolcreatively
and efficiently;

Present themselves as friendly, concerned, and well-
informed representatives of their employers.

These skills were important in all the occupations we studied, in those
that require a college degree or more as well as those that require a high
school diploma or less. They constitute what today's employer considers a
basic education for all. Consequently, the first set of our recommendations
pertains to these basic sk"ls and their integration

When we asked employers about their efforts to communicate with
educators, we received three categories of responses:

150

About half the employers we spoke with had never tried
talking to educators about training needs, either
because they were satisfied with the skills and
characteristics of the job applicant pool, because they
were unaware of the opportunity to do so, or because
they perceived educators as unrealistic and
unresponsive.

Of the employers who had talked to educators', the ma-
jority considered the contact a success. NIost of these
successful contacts had taken place Ili a direct setting
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rather than through committees and advisory boards,
or thrc-vh the mechanism of intern,hip and/or
cooperative education programs.

Of the employers who evaluated their contacts negative-
ly, many of the in successful contacts occurred when
employers requested major curriculum ch-mges
instituting wnole new programs, for example.

Among the suggestions offered for enhancing communications. the most
frequently mencioned were:

CI Visits by educators to the work place to learn about jobs
as they are actually carried out;

Expansion of internships and cooperative education
programs.

But regardless '14 whether employers had attempted communication and
how they erluated their attempts, the majority agreed that the schools should
take the initiative in communicating and that employers were likely to res-
pond cooperatively to such initiatives.

In keeping with the two-fold nature of the study, our recommendations
cover two areas: job skills and the employer-educator dialogue.

First, although employers are generally satisfied with the present level
of reading skills among their employees, they have doubts about wrieLher
these levels will he adequate in the tuture. As equipment becomes more com-
plex and change more rapid, workers at all levels will increasingly be re-
quired to read, comprehend, and apply technical materials.

Reading and comprehending technical materials, in-
( 4iding charts, diagrams, and instructions, should be
to tgi,t as a basic skill
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Second, both employers' increasing emphasis on customer/client relations
and the trend toward organizing workers into teams mean that employees
must be able to listen well and speak clearly and grammatically, yet employers
consistently find that employees do not communicate effectively.

Both writing and speaking should receive increased em-
phasis throughout the educational process, with em-
phasis on correctness, clarity, and precision of
expression.

Third, in most of the occupations covered in this study, the computer has
already become a basic tool. Its use extends beyond mathematical computa-
tion into occupations as diverse as welding and pharmacy. It is likely that
in the future, the use of computers will spread throughout the work force,
that opportunities in computer-related occupations will increaze, and that
new occur ations made possible by the computer will continue to emerge.
Employers want workers not only to be able to use the computer, bat to be
able to do so creatively and efficiently. To meet this requirement, an employee
must understand something about this new machine.

Computer skills should be taught to all students. These
should include a basic understanding of the way the
machine is constructed, the logic it uses, and as much
hands-on experience as possible.

Fourth, the spread of new technology and the rapid pace of change have
altered new requirements in many occupations. In a work place where
specialization and the pace of change are increasing, workers must be able
to generalize their expertise to new situations. Employers want employees
to work independently and creatively, to solve problems on their own, and
to suggest new ways of doing things. These requirements, together with the
increased emphases on reading technical materials, communicating clearly,
and using computers efficiently a id creatively, depend on workers' abilities
to reason clearly.

Reasoning and logic should be taughtperhaps
formallyto all students at all educational levels.

Fifth, the same trends that have increased the importance of communica-
tion skillsteamwork and customer/client contactshave increased the im-
portance of interpersonal skills. Employers stress skills important to both
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self-presentationpersonal hygiene, appropriate clothing, and neatness
and dealing with otherstact, patience, assertiveness, the ability to manage
,..,;nflict, and sensitivity to what others are thinking and feeling.

Two kinds of interpersonal skills should be integrated
into the educational process. The first of these should
cover personal hygiene, grooming and appropriate
dress in work-related situations. The second should in-
clude skills required in dealing easily and comfortably
with other people. These skills stem from an understan-
ding of how others feel, and include courtesy, consictera-
ti5n, tact, and conflict management.

Finally, in regard to education in all skill areas, we recommend that:

Basic skills, computer skills, reasoning and logic, and
interpersonal skills should be taught throughout the
curriculum, including the college level; and

Where this has not been the case, educators will need
to identify mechanisms for remedying deficiencies in
these areas.

A number of mechanisms exist to facilitate employer-educator dialogue,
but many employers seemed unaware that any such opportunity existed.

Existing mechanisms for employer-educator dialogue
should be more widely publicized.

However, it should also be recognized that most of the successful contacts
between employers and educators were made on a person-to-person basis
rather than through councils and advisory boards. Part of the reason for this
is probably explained by the lack of information about formal mechanisms.
Part, however, is also that many people find one-on-one contacts more com-
fortable. Moreover, the person-to-person situation allows an employer to con-
centrate on specific rather than general needs, and thus may be considered
more productive.
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Fur+her Researcli

iti The importance of informal contacts between
employers and educators should be recognized and
fostered.

The majority of employers believe that communication should be initiated
by educators, and they speak highly of those institutions and individuals that
have taken this step.

Whenever possible, educators should take the initiative
in contacting employers, particularly on an informal,
person-to-person basis. These contacts should include
visits to the work place.

Nonetheless, communication is a two-way street, and although we did not
talk w ith educators in the course of this study, it is our impression that most
educators both welcome and are responsive to employer initiatives.

III Employers should feel free to contact educators at all
levels to inform them about training requirements and
to explore ways in which educators can help fill
employers' needs.

One of the most successful means of meeting employers' needs is
cooperative education. Employers who have participated in cooperative and
internship programs praise them unanimously. Not only do these programs
facilitate communication, they also meet the common objection that classroom
training is too abstract and impractical, provide students with hands-on ex-
perience and a head start in obtaining a job, and provide the employer with
a prescreened pool of applicants.

Wherever possible, internships and cooperative educa-
tion programs should be part of the educational process.

During the course of this study, several areas emerged that would benefit
from further research. First, as we stated earlier, the purpose of this study
was to collect and summarize emp/oyers needs in the area of changing job
skills. However, we believe that in order to gain an understanding of the total
picture, the viewpoints of workers and educators are also vital. Thus, a need
exists for:
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Studies that combine the perspectiNes of employers,
employees, and educators to form a comprehens:ve pic-
ture of the changing work place in Virginia and its ef-
fects on the educational system.

Second, this study was able to include only occupations that are projected
to offer opportunity to large numbers of people in the near future and in-
volve changing job skills. As a result of these limitations, occupations that
may be important because they are on the leading edge of technology or
involve high level decision-making were not included. Similarly, at the other
end of the spectrum, this study did not include unskilled occupations suc.i
as janitorial work that are projected to employ large numbers of people but
do not involve changing job skills. In this area, employers' assessments of
applicants' preparation for work are probably quite different frc,m the ones
we encountered in the present study. Consequently, we believe that further
research is needed in four areas:

New and emerging occupations;

Occupations that are particularly important to Virginia's
long-term social and economic goals;

Managerial, administrative, and professional occupations;

Occupations that offer employment to the disadvantaged.

In order to keep up with the pace of occupational change, such studies should
be done periodically, perhaps every five years

In closing, we would like to emphasize that many employers we talked
with were satisfied with the quality of the job applicant poolapplicants'
educational background, skills, and character. Employers are, however, con-
cerned about the continuing ability of education to keep pace in a future
that seems to include ever mo' rapid change, particularly in the area of
new technology. Rapid technological change and increased specialization have
already forced many employers to rely heavily on on-the-job training, and
they expect to continue doing so. But in order to facilitate this training
and re-trainingemployers are concerned that today's young Virginian-,
receive the basic education that will equip them to make a positive ongoing
contribution in the work place.
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Employers today do not expect to hire ready-made employees who can
start a job without missing a beat so much as they want good, solid workers
who can take advantage of specialized on-the-job training and retraining.
In addition to computer skills, it ;s training in the most basic areas
communicating, relating to others, and reasoningthat employers demand.
How these skills are acquired, whether they are traits a person is born with,
learns in the home, or should be taught in school, is open to debate.
Nonetheless, they are required in the world of work today and in the
foreseeable future.
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Table 1. Occupational Employment Survey Projections for Virginia Occupations with Average
Annual Openings of 140 or More

Occupational Title

Protected

1990

Employment

1980-

1990

Difference

Averog_

Annual

Openings Occupotio-al THe

Protected

1990

Employment

1980-

1990

Difference

Averoge

Annuol

Openings

Janitors, Porters, Cleaners 84011 19008 5001 Social Workers 10572 1589 502
Secretaries 80715 21628 4749 Cooks, Restaurant 8669 2311 501
Sales Clerks 72050 12585 3725 Police and Detectives 17501 2443 490
Teachers, Preschool and Electricians 16016 1564 482

Elementary (1) 51335 95555 2837 Computer Operators 9163 3593 450
Cashiers 52105 13868 2819 Lawyers 7061 2328 432
General Clerks Office 59853 9602 2810 Hairdressers and Cosmetologists 8791 1440 427
Food Preparation and Service Stock Clerks, Sales Floor 12135 2386 418

Workers, Fast Food Restaurants 37266 13946 2425 Plumbers and Pipefitters (*) 1)5:1 1585 411
Nurses, Professional (2) 35493 11523 2297 Clinical Laboratory Technologists
Bookkeepers (3) 44608 7760 2275 rind Technicians 6720 2102 387
Waiters and Waitresses 39687 9282 2036 File Clerks 7895 1462 387
Teachers, Secondary (1) 43089 7455 1895 Physicians and Surgeons 8559 2924 378
Nurses Aides and Orderlies 28281 8995 1787 Personnel/Labor Relations
Typists 34651 5923 1711 Specialists (t) 10082 1421 374
Guards and Doorkeepers 18565 4896 1623 Dining Room Attendants and Bar
Managers, Store (4) 29211 5704 1577 Helpers 9618 2667 366
Truck Drivers 41241 5744 1295 Maintenance Mechanics 11137 1387 355
Sewers and Stitchers (*) 30856 2573 1245 Drafters 8363 2121 333
Kitchen Helpers 21937 5860 1232 Insurance Agents and Brokers 7623 1212 322
Gardeners and Groundskeepers 13836 3282 1051 Librarians and Related Workers 5645 960 321
Systems Analysts, Electronic Data Real Estate Agents and Brokers 3632 672 321

Processing 1934 7827 968 Electric and Electronic Assemblers 6260 2027 317
Licensed Practical Nurses 14873 4351 961 Heavy Equipment Operators (*) 11485 1014 314
Accountants and Auditors 19361 4599 955 Painters, Maintenace 7248 652 306
Maintenance Repairers, General Payroll and Timekeeping Clerks 6258 1070 304

Utility 21402 4188 900 Child Care Workers, except Private 3931 1223 303
Delivery and Route Workers 24641 4503 884 Stenographers 7572 39 300
Automotive Mechanics 21715 4605 867 Shipping and Receiving Clerks 8457 1228 300
Managers, Restaurant or Order Clerks 5266 855 299

Coffee Shop (4) 12490 4028 784 Switchboard Operators/
Carpenters 18469 1286 776 Receptionists (5) 5280 996 298
Electrical Engineers 15878 5177 741 Bail 4,inders 5592 1202 286
Receptionists (5) 11401 3193 724 Dental Assistants 4457 1685 285
Correction Officers and Jailers 7874 2573 720 Laundry and Drycleaning
Psychiatric Aides 11491 3450 709 Operatives, not elsewhere
Bus Drivers 17416 2893 691 classified 5108 953 285
Cooks, Institut.onal 12438 2641 663 Writers and Editors 5251 1238 280
Clerical Supervisors
leachers' Aides/Educational

13889 2582 640 Civil Engineers
School Administrators, Elementary

5734 1330 272

Assistants 14514 2957 596 and Secondary 5901 1021 260
Cooks, Short Order and Fast Food 10399 2430 573 Teachers, Adult Education (6) 6237 981 259
Computer Programmers 12776 4252 558 Recreation Workers 6157 1051 254
Bank Tellers 13209 1993 553 Paralegal Personnel 3151 1/11 249
Electrical and Electronic Technicians 13370 4066 549 Machinists 6162 1059 247
Welders and Flamecutters 14783 2781 522 Purchasing Agents and Buyers 6320 917 240
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OccuPatonal Tale

Proiected

1990

Employment

1980

1990

Difference

Average

Annual

Open,ngs

Mechanical Engineers 5822 1460 232
Wholesalers 4404 779 231
Bookkeeping and Billing Machine

Operators (3) 4764 933 229
Data Processing Machine Mechanics 3371 2154 225

1
Personnel Clerks 4849 688 220
Vocational and Educational

C.:Linselacs (*)
Construction Laborers, except

4391 856 218
2.

Carpenters' Helpers 6010 719 218
Sales Managers, Retail Trade 5551 972 213 3.
Clothing Iraners and Pressers 4633 640 213
Firefighting Occupations () 8560 1086 213 4
Pharmacists (7) 3873 752 208
Teachers, Vocational Education (6)
Press and Plate Printers (")

4692
5384

781
1257

208
208

5.

Hosts and hostesses, Restaurant
or Lounge 3569 1076 204 6.

Flight Attendants 3754 600 203
Butchers and Meat Cutters 4692 788 198 7

Metal Workers 7538 675 196
Elegibiiity Workers, Welfare 2538 327 193
Production Clerks
Mail Handlers, except Postal Service

5416
3844

825
633

192
177

8

Insurance Clerks, Medical 2740 975 174
Stationary Engineering Occupations 3862 402 167
Diesel Mechanics (*) 4719 733 163
Office Machine Servicers, including

Cash Register Servicers 2855 1179 157
Refrigeration and Air Conditioning

Mechanics 4223 673 156
Public Administration Inspectors,

except Construction 3998 554 153
Pantry, Sandwich and Coffee

Makers 2634 750 152
Insurance Claims Workers 2769 866 150
Medical Assistants (*) 2225 819 150
Designers 4202 927 143
Construction Inspectors 2634 563 146
Animal Caretakers 2259 609 144
Keypunch Operatois (8) 5960 -390 143
Electrical Power Line Installers and

Repairers 5376 °82 143
Shipfitters 3437 031 143

159

Interviews were conducted far these occupations, but they
were not included in the report either because the interviews
yielded no evidence of changing lob skills, or because there
were technical problems in completing enough interviews

Preschool and Elementary, and Secondary Teachers are com-
bined in the report and listed as Kindergarten, Elementary
and Secondary Teachers.

Professional nurses are listed as Registered Nurses in the
report.

Bookkeeping and Billing Machine Operators are included
under Bookkeepers in the report.

Managers of stores and restaurants are combined in the
report and listed as Store or Restaurant Managers.

Switchboard Operatars/Receptionists are included under
Receptionists in the report

Adult and Vocational Education Te ,chers are combined in
the report.

The repart includes only Hospital Pharmacists Separate
employment figures for this group are unavailable, although
roughly 19 percent of all pharmacists work in hospitals.

Keypunch Operators are included under Data Entry Keyers
in the report. Employment figures for Data Entry Keyers are
unavailable.
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Table 2. Largest Employing Industries for Occupations Included in the Study

Occupation Industries (SIC Code and Title)

Accountants 893

Automotive
Mechanics

Bank Tellers

Bookkeepers

Child Care
Workers

Civil Engineers

Clerical
Supervisors

910
920

Accounting, auditing and bookkeeping
es

Feu.- al government
State government

551 New and used car dealers
753 Automotive repair shops
554 Gasoline service stations

602 Commercial and stock savings
612 Savings and loan associations
614 Personal credit institutions

821 Elementary and secondary schools
541 Grocery stores
801 Offices of physicians

835 Child day care services
836 Residential care
864 Civic and social associations

891 Engineering and architectural services
910 Federal government
930 Local goverr ment

602 Commercial and stock savings
806 Hospitals
930 Local government

banks

Clinical Laboratory 806
Technologists 807
and Technicians 801

Computer
Operators

Computer
Programmers

Construction
Inspectors

Correction
Officers

Data Entry Keyers

Data Processing
Machine
Mechanics

160

banks

Hospitals
Medical and dental laboratories
Offices of physicians

737 Computer and data processing services
910 Federal government
893 Accounting, auditing and bookkeeping

services

737 Computer and data processing services
739 Miscellaneous business services
910 Federal government

930 Local government
920 State government
910 Federal government
920 State government
930 Local government
910 Federal government

Information not available
737 Computer and data processing services
508 Machinery, equipment and supplies

wholesalers
489 Communication services, not elsewhere

classified

Occupation Industries (SIC Code and Title)

Drafters

Electrical and
Electronic
Assemblers

Electrical and
Electronic
Technicians

Electrical
Engineers

Electricians

File Clerks

Guards and
Doorkeepers

Insurance Agents

Librarians

Licensed Practical
Nurses

Machinists

Maintenance
Mechanics

Managers, Store

160

891 Engineering and architectural services
930 Local government
373 Ship and boat building and repairing
366 Communication equipment

manufacturers
362 Electrical industrial apparatus

manufacturers
367 Electronic components and accessories

manufacturers

910 Federal government
508 Machinery, equipment and supplies

wholesalers
506 Electrical goods wholesalers

910 Federal government
739 Miscellaneous business services
891 Engineering and architectural services

173 Electrical work - construction
910 Federal government
373 Ship and boat building and repairing
806 Hospitals
930 Local government
920 State government

739 Miscellaneous business services
822 Colleges and universities
806 Hospitals

631 Life insurance carriers
640 Insurance brokerages and services
633 Fire, marine and casualty insurance

carriers

821 Elementary and secondary schools
?30 Local governments
822 Colleges and universities

806 Hospitals
305 Nursing and personal care facilites
801 Offices of physicians
373 Ship and boat building and repairing
359 Miscellaneous machinery manufacturers,

except electrical
400 Railroads

910 Federal government
282 Plastic materials and synthetic;

manufacturers
211 Cigarette manufacturers

541 Grocery stores
594 Miscellaneous shopping goods stores
554 Gasoline service stations



Occupation Industries (SIC Code and Title)

Managers,
Restaurant

Mechanical
Engineers

580 Eating and drinking places
531 Department stores
541 Grocery stores
891 Engineering and architectural services
910 Federal government
366 Communication equipment

manufacturers

Offices of physicians
Hospitals
Offices of dentists
Hospitals
Nursing and personal care facilities
Residential care

508 Machinery, equipment and supplies
wholesalers
Miscellaneous repair shops
Federal government
Machinery, equipment and supplies
wholesaler-

806 Hospitals
514 Groceries and related products

wholesalers

810 Legal services
910 Federal government
930 Local government
910 Federal government
920 State government
806 Hospitals

910 Federal government
806 Hospitals
920 State government
806 Hospitals

Medical Insurance 801
Clerks 806

802

Nurses' Aides and 806
Orderlies 805

836

Office Machine
Servicers

769
910

Order Clerks 508

Paralegal
Personnel

Payroll/
Timekeeping
Clerks

Personnel Clerks

Pharmacists
(hospital only)

Police 930 Local government
910 Federal government
920 State government

Production Clerks 910 Federal government
481 Telephone communication services
373 Ship and boat building and repairing

Psychiatric Aides 806 Hospitals

Purchasing Agents 910 Federal government
930 Local government
806 Hospitals

Receptionists 801 Offices of physicians
802 Offices of dentists
806 Hospitals

Occupation Industries (SIC Code and Title)

Refrigeration and 171 Plumbing, heating, air conditioning
Air-conditioning contractors
Mechanics 598 Fuel and ice dealers

910 Federal government
Registered Nurses 806 Hospitals

801 Offices of physicians
805 Nursing and personal care facilities

Secretaries 910 Federal government
821 Elementary and secondary schools
810 Legal services

Shipfitters 373 Ship and boat building and repairing
910 Federal government

Shipping and 531 Department stores
Receiving Clerks 508 Machinery, equipment and supplies

wholesalers
514 Groceries and related products

wholesalers
Stenographers 822 Colleges and universities

920 State government
910 Federal government

Systems Analysts, 910 Federal government
Electronic Data 737 Data processing and computer services
Processing 739 Miscellaneous business services

Teachers, Adult 821 Elementary and secondary schools
and Vocational 910 Federal government
Education 823 Libraries and information centers

Teachers, 821 Elementary and secondary schools
Kindergarten, 835 Child day care services
Elementary and
Secondary

Teachers' Aides 821 Elementary and secondary schools
and Educational 835 Child day care services
Assistants 839 Social services, not elsewhere classified

Typists 910 Federal government
920 State government
930 Local government

Welders and 344 Fabricated structural metal products
Flamecutters manufacture

373 Ship and boat building and repairing
910 Federal government
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Index of Occupations

Occ -potions Cluster Page Occupations

Accountants
Automotive Mechanics
Bank Tellers
Bookkeepers
Child Care Workers
Civil Engineers
Clerical Supervisors
Clinical Laboratory Technologists

and Technicians
Computer Operators
Computer Programmers
Construction Inspectors
Corrections Officers
Data Entry Keyers
Data Processing Machine

Mechanics
Drafters
Electrical and Electronic

Assemblers
Electrical and Electronic

Technicians
Electrical Engineers
Electricians
File Clerks
Guards and Doorkeepers
Insurance Agents
Librarians
Machinists
Maintenance Mechanics
Managers, Store and Restaurant
Mechanical Engineers
Medical Insurance Clerks
Nurses' Attendants
Nurses, Licensed Practical
Nurses, Registered
Office Machine Servicers
Order Clerks
Paralegals
Payroll / Timekeeping Clerks
Personnel Clerks
Pharmacists (hospital only)
Police Officers
Pp o4Jction Clerks
Psychiatric Aides
Purch 'sing Agents
Receptionists Offices
Refrigeration and Air Conditioning

Mechanics Repairs

Miscellaneous
Repairs
Specialized Clerks
Specialized Clerks
Teac hers
Engineers
Offices

Health Care
Computers
Computers
Misrellaneous
Prc t( ctive Services
Coml. uters

Compui .rs
Engineers

Production

Engineers
Engineers
Production
Offices
Protective Services
Miscellaneous
Miscellaneous
Production
Repairs
Misr:.11aneous
Engineers
Health Care
Health Care
Health Care
Health Care
Repairs
Specialized Clerks
Miscellaneous
Specialized Clerks
Specialized Clerks
Health Care
Frotective Services
specialized Clerks
Health Care
Miscellaneous

Cluster Page

109 Secretaries
87 Shipfitters
63 Shipping and Receiving Clerks
61 Stenographers
58 Switchboard Operators
99 Systems Analysts
34 Teachers, Adult and Vocational

Education
47 Teachers, Kindergarten,
80 Elementary and Secondary
78 Teachers' Aides

116 Typists
71 Welders
83

81

97

1C.5

96
95

104
35
70

118

111

106
89

114

100
A8
42
4.3

40
90

Office
Production
Specialized Clerks
Offices
Miscellaneous
Computers

29
106
65
36

120
76

Teachers 56

Teachers
Teachers
Offices
Production

53
56
32

103
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Tayloe Murphy Institute would like to thank the fc Ilowing for their
generous cooperation in allowing the various rnotographs to be
taken:

67 Barton-Malow / CRS
113 BSR Imports, Inc.
64 Charlottesville Public Schools / Burnley-Moran Elementary
66 Comdial Corporation
49 Panorama Forms
72 SC Security, Inc.
68 University of Virginia School of Engineering and
45 Applied Science: Center for Computer-Aided Engineering,

115 Semiconductor Device Laboratory, Applied Elects physics
33 Laboratories

University of Virginia Hospital;
91 Hospital Clinic-il Laboratories / Hematology Lab
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