ED 058 461

AUTHOR
TITLE

INSTITUTION
SPONS AGENCY
REPORT NO
BUREAU NO
PUB DATE
GRANT

NOTE

EDRS PRICE
DESCRIPTORS

ABSTRACT

DOCUMENT RESUME
08 VT 014 659

Williams, Robert T.

An Analysis of Worker Supply and Demand Data for
Program Planning in Occupational Education.

North Carolina State Univ., Raleigh. Center for
Ozcupational Education.

National Center for Educational Research and
Developmant (DHEW/OE), Washington, D.C. Division of
Comprehensive and Vocational Education.
Cen-Tech-Pap-11

BR-7-0348

71
OEG-2-7-070348-2698
72p-.

MF-$0.65 HC-$3.29

Educational Planning; Employment Statistics;
*xITnformation Utilization; Labor Market; *Labor
Supply; *Manpower Needs; Program Planning; State
Boards of Education; *Statewide Planning; *Vocational
Education

To develop a procedure for using occupational supply

and demand data in state-level vocational education planning, data
from an area skill survey, community colleges, technical institutes,
and secondary school class records filed in state offices were sorted
by occupation and analyzed for completeness, validity, and usefulness
for planning purposes. Enrollment data were used to identify
occupations not supported by public training programs and those for
which enrollment greatly exceeded reported demand. Completion rates
for various types of secondary and post-secondary curruculums were
compared. Noting that State Board of Education policies emphasize
input and ignore output, the study concludes that followup studies
are needed, along with other new efforts to measure output.

{Author/BH)




|
197850 03

S R L e

.”...i»r\,:vur&/.x

Aruitoxt provided by Eic:

E\.



[}




ED 058461

U.S. DEPARTMENT OF HEALTH,
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG-
INATING IT. POINTS OF VIEW OR OPIN-
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU-
CATION POSITION OR POLICY.

AN ANALYSIS OF WORKER SUPPLY AND DEMAND DATA FOR
PROGRAM PLANNING IN OCCUPATIONAL EDUCATION

Robert T, Williams

Director of Planning and Research
Wake County, North Carolina, Public School System

k k k k k k k k k k k k kk k k k k k k k k k k k Kk %k

The research reported herein was performed pursuant to
a grant with the 0ffice of Education, U. S. Department
of Health, Education, and Welfare. Contractors under-
taking such projects under Government sponsorship are
encouraged to express freely their professional judg-
ment in the conduct of the project. Points of view or
opinions stated do not, therefore, necessarily repre-
sent official Office of Education position cr policy.

* k k k ok k k k k k k k k k k k k k A k k k k k k Kk %

Center Technical Paper No. 11

CENTER FOR OCCUPATIONAL EDUCATION
North Carolina State University at Raleigh

1971

R dda his e

s

]



PREFACE

Optimum efficiency in occupational education requires that the
supply of workers produced by occupational education programs equal
the number of trained employees needed in the work force at any par-
ticular time. Since curricula cannot be developed on a moments notice,
occupational education planners should plan programs far enough ahead
that worker supply will correspond to future worker demand.

So far, local and state policies in occupational education plan-
ning have not promoted this height of efficiency. In some occupations
there are demands that cannot be met, while trained workers in other e
fields far outnumber the available positions. These discrepancies
are was teful of money, time, and valuable manpower.

In this report, Dr. Williams presents a method for better pre-

: dicting the demands occupational education will need to fieet in the
future, The Center wishes to thank Dr. Williams for his work in com-
piling this unique report. Appreciation is expressed to Dr. J. R.
Clary, Jr., Executive Director, North Carolina State Advisory Council
on Vocational Education, who reviewed the paper prior to publication.
The Center acknowledges the editorial assistance of Mrs. Sue King and
the efforts of the entire Center staff in the preparation of this report.

John K. Coster
Director
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SUMMARY

This study seeks to develop a procedure for using occupational
supply and demand data in the state-level planning of programs in
occupational education. Demand data for 107 occupations in North
Carolina were taken from an area skill survey, Employment Qutlook for
Selected Occupations in North Cerolina, 1966-19/0. Supply data for
the same period were collected from community colleges, technical
institutes, and records of classes in secondary schools filed in
state offices, Supply data are summarized into state totals and
sorted by occupation. The two types of data are then analyzed in
terms of completeness, essential validity, and usefulness in the
planning process.

Enrollment information was useful in pointing out thnse occupa-
tions which are not supported by any public training program and those
for which enrollment greatly exceeds reported demand. Forty-four
occupations have no pre-employment training programs supplying new
workers., Thirty-four other occupations show an excess of enrollees
over the reported demand, with the greatest discrepancies occurring
in the bricklayer, mechanical draftsman, and auto-truck mechanic
occupations.

Completion rates for various types of curricula and other pro-
grams are computed, showing a wide range. Secondary programs show
the lowest percentage of completions. Less than three per cent of
secondary drafting enrollees completed their program, as compared %o
28.9 per cent for all secondary enrollees studied. The overall com-
pletion rate for all postsecondary curricula is 40.6 per cent. Part-
time postsecondary curricula show a completion rate of only 13.1 per
cent.

It is concluded that State Board of Education policies and formulas
emphasize input and ignore output. Policy options which could lead
to more stressing of output and to the implementation of follow-up
studies are offered. The absence of follow-up studies prevents meas-
uring the extent to which output of the training system contributes
to meeting labor demand and limits the usefulness of the developed
procedure.
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INTRODUCTION

Legislation authorizing occupational education usually results
from a recognition of the discrepancy between the demand for trained
workers and the supply of trained applicants. Programs are then de-
veloped to narrow this discrepancy. Planners of occupational edu-
cation programs need reliable data on both the demand and supply
sides of this discontinuity.

Statement of the Problem

The objectives of this study are to (1) obtain and analyze occu-
pational supply and demand data and (2) develop a procedure for using
occupational supply and demand data in the state-level planning of
programs in occupational education. The scope of the study includes
107 selected occupations in North Carolina during the period 1966-1970.
This is a pilot study which, when modified to overcome its deficien-
cies, could lead to the development of a model procedure yielding
continuous information about the number and types of trained workers
needed in each occupation in any given state. Such information could
help establish base lines useful in making plans for the location,
expansion, and curtailment of occupational education programs.

Importance of the Study

Immediate benefits of this pilot study are the availability of
demand-supply comparisons indicating the extent to which North Carolina
is meeting labor demands through its public occupational education
programs, and the identification of additional data needed to refine
subsequent studies covering additional occupations.

Prior to 1960, public occupational education programs produced
very few trained workers in North Carolina. Since then, occupational
education has expanded rapidly through the development of industrial
education centers, their evolution into a community college system,
and the increase in vocational programs at the secondary level, stim-
ulated by federal funds. The labor market has also changed because
of changing technology and the establishment of new industries. In-
dustrial expansion is expected to continue, increasing the demands on
the educational system for more trained workers. Because the admin-
istrator of occupational education is charged with the responsibility
for making programs relevant to the needs of both employers and po-
tential employees, he needs to have available for use figures on
labor demand. Because his pre-employment programs are specifically
set up to train workers to enter certain occupations, he needs to know
the demand figures for each occupation. Educational administrators
realize that many of their decisions involve long-term programs or,.
at least, short-term programs expected to produce long-term effects.
It becomes imperative to make decisions in a context in which long-
term effects are considered. Too many decisions are made independently




of each other, and in a narrow context. When such decisions are com-

pounded over a period of years, or combined with” those in other admin-
istrative units, the results are far from satisfactory. Only when

the planner has reliable information on both demand and supply can he

intelligently use available resources to balance program allocations.

The need for evaluation of occupational education has also re-
ceived stronger emphasis recently. Measuring the quality of a system
and its products has apparently been done seldom, other than to count
_ the number of graduates who were presently employed; but even this
count has not been done completely or consistently. In North Carolina
i the state=level statistical reports are set up to count enrollment
(input), not completions (output). No output data compiled at the
s state level are found. Thus, a major portion of this study is devoted
to the compilation of such output data.

The federal government has been committed to move all its op-
erations into a Planning, Programming, and Budgeting System format.
Full implementation of this system will place the responsibility for
snowing program output information on state agencies administering
federal funds. Under such a system, output data will be evaluated
against pre-determined quantified objectives. To the extent that
this study provides the impetus for constructing a model procedure for
measuring output, it provides a beginning for the adoption of a PPB
system.

Definition of Terms Used .

In this study, terms are used according to the following defin-
itions:

Occupational education: Educational programs offered at less
than the baccalaureate level to prepare persons to enter an occupation
or to help them advance within their occupation.

Curriculum: A planned sequence of courses leading to a degree,
diploma, or certificate.

Technical curricula: Those curricula 1ead1‘ng' to an Associate in
Applied Science degree, usually designed for six quarters of atten-
dance by full-time students at the postsecondary level.

Vocational curricula: Those curricula leading to a diploma,
usually designed for four quarters of attendance by full-time students
at the postsecondary level or two years of halif-time attendance by
students at the secondary level.

Certificate programs: Those pre-employment programs usually de-
signed for Tess than four quarters of attendance by full-time students
at the postsecondary level. For the purposes of this study, 80 hours
was arbitrarily set as the minimum time required in order for a course
to be placed in this category.
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The Department of Community Colleges: The agency in North Car-
olina designated to offer postsecondary occupational education through
13 community colleges and 37 technical institutes (as of March, 1969?.

The Division of Vocational Education: The agency in the North
Carolina Department of Public Instruction designated to offer vocational
curricula through the state's secondary schools.

Data Sources and Procedure Rationale

Policy and philosophy statements of the North Carolina State Board
of Education emphasize a responsibility for providing training programs
which would allow citizens to prepare themselves to fill the jobs
expected to become available (Proceedings, 1964). The Department of
Community CoHeges prov1des the largest number of these training pro-
grams, and, in turn, this is that department's primary responsibility.
Within this department, Manpower Development and Training Act (MDTA)
courses and New Industry classes are budgeted separately from regular
budget programs. The State Board of Education is also responsible for
the secondary school occupational courses conducted by the Division of

Vocational Education of the Department’of Public Instruction..

North Carolina has developed a pattern of relatively heavy state
fiscal support for education, with accompanying power over programs
through budgetary action. For example, salary schedules and curricula
have been developed at the state level. Local institutions and admin-
istrative units may supplement state allotments, but may not provide
less than the state minimums. North Carolina has a state system for
education, rather than a pattern of fiscally autonomous local units.
The legislature and state education agencies establish the overall
level of operations.  Local initiative is encouraged to go beyond this
level by pr0v1d1ng local resources and is needed for developing new
programs and, in many instances, for obtaining state and/or federal
resources to carry out these programs.

The 1968 amendments to the Vocational Education Act of 1963
authorized up to $5 million to be spent for national, regional, state,
or Tlocal studies and projections of manpower needs in any f1sca1 year
(P. L. 90-576,-1968). At.the federal level, .at least, it is
clear that 0ccupat1ona1 education is offered in response to known
needs.

The North Carolina State Board of Education entered into a coop-
erative agreement with the State Employment Security Commission for
the purpose of exchanging information on the demand and supply of
trained workers. Such agreements are required by the federal regu-
Tations for the administration of vocational education (Public Law
88-210, 1963). The North Carolina Employment Security Commission
periodically conducts state-wide surveys of labor demand. The survey
results are not published on a county or smaller unit basis, but on
an area and state basis. The area boundaries are often not compatible
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with the service areas of educational institutions. Through 1968,
five area skill surveys were published in North Carolina, the first
appearing in 1962. Survey results were disseminated to administrators
of occupational education at both the state and local levels, and they
have been the chief means by which the State Employment Security Com-
mission has fulfilled its part of the agreement.

Labor force data are usually reported in terms of main occupations,
as in the census, or industry groupings. Within most industries, how-
ever, a variety of occupations can be found. To say that a specific
company needs 200 new workers does not tell the educational planner
what courses are needed. Because his primary responsibility is to
conduct educational activities, he should be able to obtain economic
data from other agencies, rather than subvert his resources into con-
ducting economic surveys. The area skill survey was developed to do
this, and Employment Outlook for Selected Occupations in North Carolina,
1966-1970 was chosen as the source of demand data for this study.

Supply data originated from a teacher's roll book and passed from
a local administrator to a state office. State reports did not yield
unduplicated headcount figures by curriculum. In those programs which
enrolled students for two or more years, a student was recounted each
year. A student taking four courses was sometimes counted four times.
At the state level, the data were processed to answer other questions
than those considered in this study. Therefore, state-produced data
were used only when local data were not available.

Supply data were collected from four sources--postsecondary
curricula, MDTA classes, New Industry classes, and secondary curricula--
and sorted by program. Data from those programs which produced workers
trained to enter the occupations chosen for comparison are listed in
Table 7 and summarized in Table 4, which contains both demand and
supply data by occupational groupings.

Limitations of the Study

Both supply and demand data were subject to clerical errors.
Three negligible errors were found in the published demand report,
which was subject to methodological problems discussed later. Accur-
acy of the supply data was limited by a few missing records, the use
of secondary sources, and the extent to which respondents did not
follow the instructions developed for consistent reporting.

The most important limitation was the absence of follow-up infor-
mation on former students. Neither state agency administering oc-
cupational education keeps such records. Even though a student com-
pletes a program leading to a specific occupation, he might not be
employed in it. Individual high schools and institutions in the com-
munity college system keep a permanent record on every student, but
frequently this record does not show an up-to-date employment record.
It is not known if non-graduates are filling jobs for which they are
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partially trained or, perhaps, not trained at all. The comparisons
of supply and demand shown in the tables can be used only as an
approximation of the degree to which the education system is meeting
labor demands.

This study does not account for the contributions to supply
from the armed forces, public agencies other than those under the
State Board of Education, or non-public organizations. It does not
account for time lag in the availability of workers caused by
military service, for migration across state lines of trained workers,
or for the quality of trained workers, to determine if the worker
could successfully fill the position for which he trained.

Organization of the Remainder of the Study

The remainder of this report (1) establishes the rationale for
long-range planning in occupational education; (2) ewphasizes the
need for obtaining detailed data on labor demand by occupation; (3)
describes the types of supply and demand data chosen for this study
and the problems involved in collecting the supply data; (4) presents
an analysis of the supply data; (5) reports trends in program de-
velopment; (6) compares supply and demand data; (7) makes conclusions
about state-level policy that could be inferred from the data analysis;
and (8) offers policy options which could lead to the development of
follow-up studies and program evaluation procedures.




REVIEW OF THE LITERATURE

Planning in Education has too frequently been thorough only at the
classroom lesson-plan level. Money for research and planning activities
has seldom been appropriated at the local level and, until recently, was
often not available as a continuing item in the state budget. This chap-
ter presents a rationale for long-range planning, especially as it relates
to occupational education, and examines the relevance of available demand
data.

Rationale for Long-Range Planning

McEachron (1958) cites four objectives for corporate planning, each
of which is applicable to education:

Perhaps the most obvious and correct use of long-range
planning is to give a corporation lead time--to enable it to
get ready to meet future events--and to do this on an <-derly
basis rather than relying on some form of crash program. .

A second objective of long-range planning, and one that
places considerably less reliance on our ability to predict
the future, is to integrate a company's actions. . . .

. . .Forma! long-range planning is useful in two other
ways. One of these is to give perspective to current decis-
ions, to provide something of a background against which we
can measure the attractiveness of a given investment or some
other decision that carries with it a long-time conmittment. . . .

And last, but not least, long-range planning can be an
important element in administrative control. . ..

Lead time is equally appropriate to the planning of occupational educa-
tion. It often takes four years to build a facility and recruit and train
potential workers after the decision to do so is made. McEachron's second
objective has not been met in North Carolina's program of occupational ed-
ucation; in addition to.university extension classes, two agencies are re-
sponsible to the State Board of Education for conducting programs. The
State Board can be considered equivalent to a company's board of directors,
but the administrative control function of coordination is not evident. No
measures of effectiveness have been developed to determine the value of new
ideas and programs.

Other writers emphasize that planning can minimize the surprises
and uncertainties of the future and help eliminate mistakes and waste. The
lack of planning and the absence of effectiveness measures have invited in-
discriminate investments in education which failed to prepare persons for
available jobs. Such a situation has tempted decision-makers to invest in
programs of particular interest to themselves or a special interest group,
to the detriment of the broader public interest.
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Clark (1966) cautions that manpower information is only one ele-
ment in planning. He states that it must be integrated with the
philosophy of the system's leaders, the economic and political context
in which it operates, and the strategy for implementing programs to
accomplish the system's mission.

The need for gathering manpower information which could enhance
educational planning has been well documented. The consensus of
economists and occupational educators has been that manpower infor-
matior was needed by the planners, and that it has been woefully
lacking. Dorfman (1965) states the problem clearly: "When encountering
a knowledge gap, one can (1) proceed on the basis of conjecture; (2)
stop to fill the gap; or (3) abandon the problem." This study was
conducted in response to the second option, in order that reliance on
the first option might be reduced.

Economists have been in the forefront of efforts to gather man-
power information and project labor demand. Methodologies are
relatively new and still evolving. Even those involved in this work
on.a full-time basis frequently preface their work with warnings.
Swerdloff (1966) recognizes this when he says:

. .not even the brightest economists and statisticians,
armed with the biggest computer, can predict the future. . .
But manpower projections. . .can indicate the direction and
magnitude of employment trends. Manpower projections can
narrow the range of uncertainty within which decisions concern-
ing the future must be made. The goal of the forecaster is
continuously to narrow the uncertainty gap.

Some writers caution that national manpower projections are more
reliable than state and local projections because migration is an
jrrelevant factor. Short-range projections have been more reliable
than long-range projections because of migration patterns, location
of new industry, and the charnging requirements of various occupations
have all violated the assumptions upon which long-range projections
were based. Others feel that first approximations are accurate
enough for planning purposes and that the cost of a thorough, detailed
study is not justified by the results. Some also believe that for
educational planning purposes it is not necessary to project employ-
ment needs for those occupations requiring a short learning period or
for those in which formal pre-employment training was not needed
(Clark, 1966).

Administrative Levels of Long-Range Planning

Occupational education has shared a dearth of educational planning.
State-wide ‘program planning was seldom discussed prior to 1960. In-
creased expenditures, spurred by federal appropriations,-brought the
lack of planning to the surface. The need for planning is now accepted,
but its depth and administrative levels are not agreed on. Many states
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use the master plan concept used by higher education.

The availability of adequate demand data has been a major hinder-
ance to program planning. Institutional administrators and local
political leaders usually emphasize local industry needs. The argu-
ment is supported by consideration of the interests of potential
students, but it is offset by the out-migration of the recipients of
occupational education. The local needs argument is recognized by
state-level personnel as necessary for ensuring local financial
support. Correspondence with three state directors of vocational
education in 1967 emphasized the necessity for local program initia-
tion. One respondent wrote, "No master plan of curriculum 'allocations'
[at the state level] is needed or wanted, as each school must be
sensitive to changing employer and labor market needs" (Struck, 1967).

The trend at the time of writing stressed state-wide planning,
usually embodied in a master plan. The Tandmark study for state
planning of occupational education was completed for Illinois in 1960
(V.& T. Ed. in INinois, 1960). The work projected labor demand for
each of 40 occupational groups for the decade 1955-1965 and established
enrollment goals for 76 occupational curricula for the academic year
1965-1966. Enrollment goals were based not on I1iinois demand data,
but on the assumption that "I1linois should set a goal by 1970 which
would be equivalent to California's educational load in technical edu-
cation in 1957. . ." No reason was given for making.this assumption,
although it was stated that these were to be considered minimum goals.
No time-phasing of new programs or construction of institutions was
given, preventing a computation of the cumulative system output during
the decade under study.

The Florida State Department of Education published a similar work
in 1965. (The Florida Study of V-T Ed., 1965). The study made 23
recommendations for improvement in occupational education. The first
of these was that the State Department of Education push for the
establishment of a continuing inventory of employment and employment
needs throughout the state. Projections of employment in some
occupations were included. Enrollment projections were not based on
available demand data, but on an extrapolation of past enrollment
experience. Enrollment projections were given as headcount, but only
total secondary and total junior college estimates were given with
no sub-totals by occupations. '

Oregon and Wisconsin included postsecondary education in their

plans for higher education. (Education Beyond the High School 1966 ;
" A Provisional Long-Range Plan for Higher Eﬁucation 1'n'W1'scons1"|, 1967).

NeTther articulated secondary and postsecondary occupationaT education.
Neither study included occupational demand data. Oregon projected
community college enroliment in terms of high school enrollment. The
Wisconsin report referred to a study of projections for the emerging
vocational-technical system, but the study was still in progress at
this writing.
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" 'North Carolina, 1966-1970, December, 1366

Other states recently completed similar plans or were engaged in
such activity when contacted. Some master plans have been developed
by state staffs, and some were contracted with private consulting firms.
The major areas of enrollment, facilities, and financing are common
to each plan; the degree of specificity varies. A recent state plan
for Texas projects enrollments to 1976 for the broad categories of
secondary, postsecondary, and adult programs. Short-range projections,
through 1971, were given for eight broad program areas: agricultural,
distributive, health, home economics, industrial, office, public
service, and technical. No mention was made of subcategories, spe-
cific curricula, or occupations (Guidelines. . ., 1968).

Concurrent with the predominance of planning being done at the
state level, at least one leader in occupational education has written
that a state plan was too limited. Venn (1964) advocates planning
at the regional and national levels. His arguments include provision
for the national interest (backed up by increased appropriations) and
an extension of the migration phenomenon beyond state lines.

Both national and state administrations command greater resources
and talent for planning than are usually available at the local
level. A paradox arises when it is admitted that programs are con-
ducted at the local level. Perhaps time will show that the levels of
planning are not mutually exclusive and should be, in fact, coordin-
ated.

The Use of Area Skill Survevs as Demand Data

Prior to 1960, most 1abor force demand data were not published
by detailed occupational 1istings and were incompatible with cate-
gories of programs in occupational education. The relatively new
area skill surveys were designed to overcome this incongruence, but
they have shown methodological shortcomings.

The federal responsibility for projecting labor demand is del-
egated to the Department of Labor. The state-level responsibility
rests with the Employment Security Commission in North Carolina, and
in most other states with an agency having a similar name. To fulfill
its conmitment under the North Carolina State Plan for Vocational
Education, the Employment Security Commission has conducted and pub-
lished five area skill surveys to date.* These surveys provide both
state and local planners of occupational education with more specific

Needs for Medical and Health Service

*North Carolina Study of Technical and 'SkiHed‘ManEower,_ June,

1962; Manpower and Trainin o
~ Occupations, -September, l9%3;'North'Car3h'na Study of Manpower Needs
: 'in Selected Trade, Finance, Insurance, and Service Industries, 1963~

1966, June, 1964; Health ‘Manpower Needs 'in North Carolina, 1967- 1973,
December, 1967-.,"Em210xment Qutlcok for Selected Occupations in
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information about labor demand than was available before. The broad
categories of main occupations are broken down into individual occu-.
pations, many of which directly match training programs. Because

the first North Carolina surveys were some of the earliest to appear,
other states have drawn on the North Carolina experience. Somers
(1968) reports that through 1967, approximately 170 area skill surveys
were published in 46 states, with others in progress.

The surveys received a mixed degree of acceptance by occupational
educators. Correspondence in late 1967 with every state director of
vocationa] education attempted to determine the extent of state-wide
planning being undertaken. Eleven respondents indicating that area
skill surveys were available as a source of demand data were asked 1in
early 1969 to give their opinion on (1) the value of area skill
surveys for use as demand data and (2) the value of keeping an inven-
tory of supply and demand of workers by occupation for use in their
planning efforts. Those who responded indicated that area skill sur-
veys had been of help, but only in conjunction with other information.
They used them more at the occupational grouping level than for
single occupations, and they wrote that information on output from
the educational system needed to be greatly improved.

Little technical evaluation of area skill surveys is found in the
literature. It is assumed that this is due to the relative newness
of the technique, the limited use of the surveys, and the fact that
they were developed as a management technique rather than as a
theoretical model to be tested by classical research procedures and
written up for the literature.

Somers (1968) discusses the availability of labor market data
and recognizes the usefulness which area skill surveys could bring to
short-run plamning. He reports the difficulties involved in obtaining
meaningful estimates of needs from employers, who themselves frequently
do not forecast their own needs for their own purposes. He examines
many of the area skill surveys and determines that some of them are
not conducted according to the guidebook provided by the federal
office.

Medvin (1967) advocates the replacement of area skill surveys by
new techniques in a thorough discussion of labor demand statistics.
He cites several limitations of these surveys--complexity, expense,
consumption of time, lack of local applicability, and inaccuracy of
employer forecasts--as being so severe as to make the procedure not
feasible. Relying on the argument that it would be sufficiently
accurate to determine the direction of employment changes, he advocates
that a less expensive survey be conducted approximately every six
months (presumably at the Tlocal level), using quarterly unfilled job
opening reports as the primary data source. These data would be
screened for seasonal trends and compared with the national ma.ket as
reported in Occupational Outlook Handbook (1966). -Unfilled job open-
ing-reports have been summarized at the state Tevel and are available
for planning purposes, but the use of this—technique is not investi-
gated as part of this study.
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Other Sources of Demand Data

Several efforts directed toward overcoming some of the difficul-
ties in providing adequate supply-demand data need mentioning. One
is the attempt to convert demand data collected by industry groupings
into occupational categories. The first draft of such an "Industry-
Occupational Matrix" (Bureau of Labor Statistics, 1967) was published
for national data in 1967. The appendix includes a methodology for
constructing state matrices. The refinement of these procedures
could provide a check against area skill survey results.

A second publication proposes a taxonomy for educational activities,
including a code assigning a number to every occupational training pro-
gram known to the researchers-working on the project (Office of Edu-
cation, 1967). Parts of”fhis code form one side of another matrix, de-
vised to convert occupations to educational programs. The use of
these matrices allows labor demand data now being collected to be
available to occupational education planners in a useful form.

The decennial U. S. Census (1960) classifies the work force into
eleven main occupations and reports the numbers employed in each clas-
sification. The census includes a more detailed occupational listing
than previously reported, but only at the national level.

A different classification system, outlined in the Standard In-
dustrial Classification Manual (1957), lists types of industries.
Several projections of labor demand have been made in terms of this
system. These data have been of little help to planners of occupa-
tional education programs because occupations occurring in more than
one industry are not summed across industries. Graduates from one
particular curriculum might be employed in a variety of industries.
The industry-occupational matrix is constructed using the SIC classi-

fication system.

In moving into the Program, Planning, and Budgeting System, the
Minnesota Division of Vocational Education has developed a method-
ology for comparing supply and demand figures for a given year, up to
four years ahead of the current year (Malinski, 1968?. The educational
planner can use this data to predict what percentage of the labor
demand in any occupation will be met by his programs. He can then
use this knowledge to shift resources where desired. Annual adjust-
ments can be incorporated as new information becomes available. The
system is developed in terms of its output, rather than its input.

The Minnesota format incorporates the new Office of Education program

" coding system, in anticipation of the publication of the matrix re-

lating occupational education programs to occupations.
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DATA COLLECTION PROCEDURES AND PROBLEMS

This chapter describes the procedures for collecting the data,
, the difficulties involved, and the way the collected data were organ-
L ized. The four sources of supply data and the one source of demand
data are discussed separately and in combination. The rationale for
grouping certain training programs together opposite a single occupa-
tion and for combining some of the occupations into a single entry in
Table 7 is also developed.

Postsecondary Curricula

An early 1969 listing of curricula offered by the uepartment of
Community Colleges includes 70 Associate in Applied Science degree,
40 vocational, and 17 certificate programs. The distribution of these
among the 50 institutions is largely a local matter, resulting in 50
different combinations.

The Statistical Services Division collects end-of-course enroll-
ment reports (Form 33) from each institution each quarter. Form 33
was developed primarily for budgetary purposes and secondarily for
pupil accounting purposes. The principal summaries and reports made
from these data are. reported as full-time .equivalencies (FTE) rather
than as headcount enrollment. Because this study is concerned with
numbers of trained workers, FTE figures are not appropriate. Once two
or more classes are added together as FTE, they can not be separated
without the primary source document. Quarterly print-outs list head-
count enrollments in one section, but the figures are not consistent
: from quarter to quarter. Second-year and third-year students are
§ counted each year in which they enrolied. An accurate count of the
; number of enrollees is not possible from Form 33 because in many cases
students from different curricula are scheduled in the same classes

i and reported together.

The Statistical Services .Division began its present data collec-
tion procedures during the fall quarter of 1966. Earlier data were
needed for this study. Information on the number of graduates and the
projection of enrollment by curriculum through 1969-70 was not collec-
ted by the Statistical Services Division or any other division of the
Department of Community Colleges. It was, therefore, necessary to
turn to each of the 50 institutions in the system to obtain these data.

|

| Form 1 was designed to obtain all the needed enrollment and

i graduation data by curriculum, by year. The format was similar to the
i format of Table 5. Although the format is simple, conversion of

f existing records to this format was'not simple. Forms and instructions
* for completing them were sent to each institutional president in late
September, 1968, In-the first week of December, follow-up letters
were sent to those who had not responded. By January 15, 1969, com-
pleted forms had been received from 28 institutions, and incomplete
forms were received from seven others. Telephone calls and other datz
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sources were used to complete the data collection by February 10, 1969.
Thirty-seven institutions returned satisfactory data, three returned all
requested data except projections, two returned unusable data, and
eight did not respond. Thirteen of the 50 institutions were visited,
from one to four days each, depending on the volume of data, organi-
zation of records, and help from local personnel.

A few institutions had no enrollment or graduation records from
the early years of their operation. Some others did not have records
in a usable form. In such cases the files of the State Records Center,
Department of Archives, provided information from copies of monthly
teacher attendance reports and from quarterly enrollment summaries.

4

A1l institutional figures collected on Form 1 were sorted by
curriculum onto sheets containing the tate-wide report for a particular
curriculum. The page totals for each of these sheegs are the entries
in Tables 5-and 6. Many curricula train workers for occupations not
represented in the demand data selected for compaiison in this study.
This information, although listed in Tables 5 and 6, is excluded from
the comparisons. Only data from those years matching the period
covered by the demand data are used in the comparisons in Table 7.

Where local institutions did not respond or returned incomplete
data, the missing figures were estimated. A1l estimates were based on
partial information: telephone conversations, reports considered as
secondary sources, or actual data from preceding and following years.
It was assumed that each such estimate would be nearer the true figure
than a zero, given that a curriculum was known to have been offered. .
Some data sent by institutional personnel obviously were not prepared
in accordance with instructions provided the respondents. Where
necessary and possible, the forms were returned for clarification and
correction,

No two of the 13 institutions visited used the same procedures
for collecting, recording, and storing enrollment data. Some used a
computer, some unit record equipment, some monthly reports from in-
structors, and some quarterly reports; some relied on registration in-
formation. More than one method had been used by many older institu-
tions. Data collected by some previous method were seldom converted
into a format consistent with the new method.

A1l institutions in the community college system were also asked
to estimate by curriculum, their capacity for full-time students for
the academic year 1970-1971. It was expected that such data aggregated
to the state level would be useful in helping planners allocate re- -
sources, in that a surplus of existing facilities for a particular
program might be used as a factor in deciding not to authorize other
institutions to construct similar facilities. Thirteen of the 50 in-
stitutions did not report any capacity data, and returns from 11
other institutions were judged incomplete or unreliable. Of those
institutions inviting the investigator to come and collect the data,
most showed an inability to do more than guess at the capacity figures.
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Therefore, the capacity data were not reported and are not considered
further in this study.

Postsecondary MDTA Programs

The Department of Community Colleges is responsible for conducting
Manpower -Development and Training Act ?MDTA) programs through its 50
institutions. MDTA is a 90 per cent federally subsidized program de-
signed for unemployed or underemployed persons. Trainees receive a
training allowance and are enrolled in classes lasting from six to 48
weeks. The program was initiated in 1963. Classes which were com-
pleted before May 1, 1966, were not included in this study because
their graduates would have been in the Tabor force at the time the
demand survey was conducted. In fiscal year 1969, 95 classes were pro-
jected for North Carolina.

Many MDTA classes train workers for occupations other than those
under consideration here. Data were not collected for those other
classes.

Enrollment and graduation figures are kept by both the Employment
Security Commission and the Department of Community Colleges. For
classes underway and classes to be completed by July 1, 1970, estimates
of graduates and enrollments were made by the MDTA coordinator in the
Department of Community Colleges. Enrollment and graduation figures
for individual classes were summed and reported in this study by occu-
pation and by year, in Table 1.

Postsecondary New Industry Programs

The Industrial Services Division of the Department of Community

" Colleges is responsible for organizing and funding short, intensive

training programs for new and expanding industries in North Carolina.
Representatives of this agency meet with industrial representatives to
formulate a program tailored to meet the company's needs. One of the
50 institutions in the system then conducts the course. This type of
class was sponsored by the state even before the Department of Commun-
ity Colleges was formed in 1963. Classes which were completed before
May 1, 1966, were not included in this study because their graduates
would have been in the labor force at the time the demand survey was
conducted.

Many New Industry classes train workers for occupations other
than those under consideration here. Data were not collected for
those other classes.

Enrollment estimates by class are kept by the Industrial Services
Division. After a projected class has been authorized, the Division
does not receive any after-the=fact data on whether the class actually
is conducted, whether the estimated enrollment differs from the actual
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enrollment, or on the number who completed the course. This infor-
mation was obtained by the Statistical Services Division of the De-
partment of Community Colleges, where it was collected on Form 33.
Because students in these classes were not mixed with others, and be-
cause the enrollment volume involved was not prohibitive, enrollments
and completions were taken directly from Form 33. In a few cases,
estimated information greatly differed from Form 33 figures, and the
institution conducting the class was asked for clarification.

For classes underway and¢ classes to be completed by July 1, 1970,
estimates of graduates and enrollments were made by the Director of
the Industrial Services Division. Enrollment and graduation figures
for the individual classes were added and reported in this study by
occupation and by year, in Table 2.

Secondary Programs

The Division of Vocational Education in the Department of Public
Instruction is responsible for approving curriculum allocations through-
out the state, providing course outlines and supervisory services,
and collecting enrollment data. The primary report emerging from
these data is the annual e:tivity report prepared for:the U. S. Office
of Education. The format allows students enrolled in a vocational pro-
gram for more than one year to be counted each year they were enrolled.
It does not ask for the number who completed the program.

The annual enrollment report is prepared from monthly attendance
‘reports sent by each high school vocational instructor to the Division
of Vocational Education. For this study, it was arbitrarily decided
that any student completing the ninth month of the second full year
of a vocational program would be considered a graduate. This decision
excluded those who attended one of the two years the program was
offered and those who attended less than half a day while enrolled in
the program. It included those who completed the vocational program
but did not graduate from high school for other reasons. When a par-
ticular school offered less than the full curriculum, no enrollees
were reported as graduated.

Many secondary vocationai curricula train workers for occupations
other than those under consideration here. Data were not collected
for those other classes. Only those years in which graduates matched
the period of the demand survey were inciuded in the comparisons.

Incomplete or inconsistent data were referred to the State Super-
visor for Trade and Industrial Education. If he could not provide an
answer, an estimate was made of: the proper number. The estimate of
graduates from programs underway at the time of the data collection
was based primarily on the record of a particular curriculum in a
particular school had shown in previous years.
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The Division of Vocational Education also offers Industrial Coop-
erative Training (ICT) classes in which students from several curricula
are grouped together for classroom work but receive shop and laboratory
training on the job. Although some ICT students are enrolled in cur-
ricula leading to employment in occupations chosen for use in this
study, the ICT students were not inclurded in the supply.

No attempt was made to ascertain how many of the secondary enrol-
lees switched from one curriculum to another. Such persons would be
double-counted in the enrollment column and counted as non-graduates
in each of the curricula. Similarly, no attempt was made to ascertain
the number of secondary enrollees who eventually enrolled in postsecon-
dary programs, again causing a double-count.

The secondary drafting curriculum was organized to span a three-
year period. The third year offered a choice between the architec-
tural and mechanical fields. A Tow number.of. third-year students .made
classifying all students into these two fields very difficult. In the
list of 107 occupations, architectural and mechanical draftsmen were
listed separately, so, based on a telephone conversation, it was de-
cided to classify 75 per cent of the drafting enrollees as mechanical
(Waters, 1969).

A similar situation was presented by the electricity-electronics
curriculum. The Trade and Industrial Division listed 14 different
courses in this broad field, so it was decided to classify 75 per
cent of the electricity-electronics enrollees as potential electricians
and the remainder as potential workers in electronics occupations.

Secondary enrollment and graduation data are shown in Table 3.

Synthesis of the Supply Data

Some of the 107 occupations are grouped together in Table 7 be-
cause the training system provides workers who can enter either
occupation. The D.0.T. (1965) description of the occupation in these
cases does not reTate on a one-to-one correspondence to the curriculum
description written for the educational program. Follow-up data show-
ing the occupational title of students who completed such progranis
could either substantiate the groupings made’in this study or show a
one-to-one relationship. Some D.0.T. descriptions do not provide a
sufficient basis for separating graduates of technical curricula from
graduates of vocational curricula, although, from the educator's point
of view, there should be a definite distinction. .

Table 8 shows how these groupings are made, and Table 9 lists
occupations for which no new workers are being trained by the educa-
tional system.
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Supply data from all four sources were totaled for all pertinent
years for each curriculum, in respective tables, and then transferred
to Table 7. There they were added horizontally to produce total supply
for each occupation.

Worker Demand Data

A11 107 occupations surveyed in Employment Outlook for Selected
Occupations in North Carolina, 1966-70 are listed in Table 7, along
with the projected demand for each occupation for each occupational
group. Other than corrections for clerical error, the demand figures
were not modified or reorganized. This demand study was the fourth
area skill survey to be attempted by the North Carolina Employment
Security Commission and the second for manufacturing and construction
industries. The accuracy of the 1962 demand projections can be eval-
uated by comparing them with actual 1966 employment figures. Similarly,
the accuracy of the survey being used as demand data for this study
can be evaluated by comparing it with actual 1970 employment figures
when available. Such evaluation could lead to changes in survey method-
ology in order to make the third such study more accurate.

Somers (1968) reported that few employers responding to area skill
survey requests for their worker needs forecast their own needs. This
was also a problem encountered in the North Carolina surveys, in addi-
tion to the reluctance to divulge accurate figures when available, for
fear of competitors' finding out about a company's plans.

In another conversation, it was reported that demand for workers
in the construction industry is likely to be inflated by the fact that
contractors base demand figures on the expectation of landing certain
contracts in the bidding stage at the time of estimating demand. If
four contractors simultaneously expect to be awarded the same jeb, it
is possible that all four include the needed workers in their demand
estimate.

Methodological problems such as these are of concern to the
planner of occupational education, but adjusting for them in future
surveys is the responsibility of the Employinent Security Commission.
The educator is responsible for developing a methodology for accurately
counting and predicting the output of his own training system. This
has not been done in North Carolina, and, therefore, this study repre-
sents the first detailed attempt to relate demand data reported in
area skill surveys to supply data.




i PRESENTATION AND ANALYSIS OF THE DATA

The collected data are discussed and analyzed in this section in

1;. light of the problem statement. Trends are point out here and used

‘ in the final chapter to draw inferences. Deficiencies in this approach
l to comparing supply and demand data are emphasized. Each of the four
training sources of worker supply--postsecondary curricula, MDTA
classes, New Industry classes, and secondary curricula--is discussed
separately. Then, in order to show how they jointly contribute to
satisfying reported worker demand, they are synthesized into Tables 4
and 7.

Postsecondary Curritula

Curricula are offered on. both full-time and part-time bases.

The organization of course offerings is the factor determining whether
: a particular program is considered a curriculum. Many institutions
: offer individual courses Tifted from curricula when enough students
f register. Unless the instituticn intends to offer the full curriculum
in a sequential order, and expects the students to think in terms of
the entire curriculum, such offerings are not reported. Data for full-
time curricula are recorded in Table 5, and data for part-time curricula
are recorded in Table 6.

Because technical curricula generally take longer to complete
than vocational curricula, technical graduates entering the work
force during 1966-70 would have had to enroll a year earlier than
their vocational counterparts. Part-time curricula also take longer
to complete than full-time curricula; therefore, postsecondary curricu-
Tum entries in Table 7 are as follows:

Full-time vocational students: Table 5, 1965-66 through 1969-70
Full-time technical students: Table 5, 1964-65 through 1968-69
Part-time vocational students: Table 6, 1964-65 through 1968-69
Part-time technical students: Table 6, 1963-64 through 1967-68

The purpose of using. these columns of data is to match the date of
completion of the training program and the dates covered by the demand
data. Asterisks in Tables 5 and 6 denote those curricula lifted and
used in Table 7. Postsecondary curricula are preparing workers for
only 47 of the 107 occupations 1isted in the demand data. These are
the only ones discussed in the following sections. Figure 1 compares
enrollments of the four types of postsecondary curricula, and Figure
2 compares percentages of completion of the same program.

"~ Full-Time Vocational Students

A11°1969-70 data and the number of graduates from the academic
year 1968-69 are estimated. Of the 1,660 cells of information relat-
ing to individual institutions, 184 are estimated because data were
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not furnished directly by the institutions. Whenever a figure was
taken from a secondary source, or missing, an estimate is made. En-
rollment during the five-year period shows continued growth, with
predicted completion rates and enrollments for 1969-71 highly opti-
mistic when compared to the trend. In-chronological order, enroll-
ments are 1,610, 2,240, 2,469, 2,827, and 3,869. A few curricula dom-
inate the picture; the auto mechanics, machinist, welding, radio and
television servicing, air conditioning and refrigeration mechanic,
mechanical draftsman, and electrician curricula represent 5,965 (79.3
per cent) of the 7,525 graduates, even though there are 15 other
curricula. The leader, auto mechanics, alone accounts for 2,105 (28
per cent) of the 7,525 graduates.

For all 22 full-time vocational curricula compared with the de-
mand data, the annual percentages of completicn, in chronological order,
are 52.9, 49.7, 49.8, 62.4, and 66.3. The five-year cumulative per-
centage of completions is 57.8.

Matching the training programs to a particular.occupation given
in the demand data is not automatic. Reviews of*the D.0.T. descrip-
tion and the curriculum guide do not provide an obvious match, and
some decisions were made arbitrarily. Matchings are shown in Table 8.

Full-Time Technical Students

A1l figures for graduates from classes enrolled in the academic
years 1967-68 and 1968-69 are estimated. Of the 776 cells of infor-
mation relating to individual institutions, 75 are estimated, because
data were not furnished directly by the institutions. Seventeen full-
time technical curricula are related to the demand data. Despite
slightly more than doubled enrollment during the five-year period, en-
rollment in these curricula shows irregular growth. Chronologically,
enrollments are 889, 1,447, 1,483, 1,942, and 1,769. Four of the
curricula (electronics, mechanical drafting and design, business data
processing, and civil technology) graduated 2,234 (74.7 per cent) of
the.23992 graduates from these 17 curricula during the five-year
period.

Taken together, the annual percentages of completion from these
curricula are 34.7, 35.9, 36.1, 38.8, and 49.5, respectively. The
five-year cumulative percentage of completions:is 39.7.  The fifth-year
percentage resulted from estimated retention of students who had been
enrolled for only one quarter of a six-quarter program at the time the
estiinate was made.

As with vocational curricula, some matching of curricula with
occupations requires arbitrary decisions. Matchings are shown in
Table 8. '
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Part-Time Vocational Students

Twenty-two vocational curricula which matched the demand data were
offered. In contrast, however, to 13,015 full-time vocational students
enrolled, only 6,871 part-time vocational students were enrolled. The
numbers of graduates from classes enrolling in the academic years 1967-
68 and 1968-69 are estimated, as well as 176 of the 724 cells of infor-
mation relating to individual institutions.

Enrollment over the five-year period was relatively stable. The
fifth-year enrollment was five per cent less than the first year.
Chronologically, enrollments were 1,361, 1,280, 1,402, 1,537, and
1,291. When examined curriculum by curriculum, eight of the 22 never
enrolled more than 40 new students in any year; three others (auto
mechanics, mechanical drafting, and machinist) show a strong decline;
and three others (building trades drafting,-welding, and masonry) show
a strong increase. Upholstering, auto mechanics, and machinist account
for 480 (51 per cent) of the 942 graduates from all the part-time vo-
cational curricula.

The annual percentages of completion from these programs, in chron-
ological order, are 22.3, 14.5, 10.0, 5.8, and 17.4, with a cumulative
five-year rate of 13.7 per cent. The rate for the fifth year results
from estimating the retention of students who were enrolled for only
one quarter of what would nomally be at least an eight-quarter pro-
gram.

The matching of training programs with occupations is the same
as for full-time vocational curricula.

Part-Time Technical Students

Fourteen technical curricula which matched the demand data were
offered. In contrast to the 7,530 full-time technical curricula
students enrolled, oniy 1,052 persons enrolled in part-time technical
curricula. The number of graduates from classes enrolled in the aca-
demic years 1966-67 and 1967-68 is estimated, as well as 30 of the
150 cells of information relating to individual institutions.

Enrollment over the five-year period is erratic when examined at
the state total. Chronologically, it is 204, 284, 142, 143, and 279.
No curriculum shows as many as 70 new enrollees in a given year. Only
five of the 14 enrolled new students in every one of the five years,
and seven never enrolled as many as 20 new students in any year. Of
the 95 graduates, electronics and mechanical drafting and design
account for 70 (73.7 per cent). :

The annual percentages of completion from these programs, in

chronological order, are 9.3, 7.4, 14.1, 9,2, and 7.9 with a cumulative
five-year rate of 9.0 per cent.
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The matching of training programs with occupations is the same as
A for full-time technical curricula.

Postsecondary MDTA Programs

Table 1 contains all the figures regarding MDTA programs which
are pertinent to this study. A1l figures for 1969-70 and the completion
figures for 1968-69 classes are estimated. The table shows a severe
cutback in programs after 1965-66, followed by growth and a tendency
to train more persons for fewer occupat1ons 0f the 3,573 graduates
P over the entire five-year period, 2,382 (66.7 per cent) of them repre-
y sent five occupations: welder, bricklayer, carpenter, auto-truck mech-
anic, and electrician.
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The percentages of completion for each of the five years, in )
chronological order, are 62.1, 54.2, 59.9, 69.9, and 77.0. The five-
year cumulative percentage of comp]etions is 65.7.

Because MDTA programs are organized to train persoﬁs for a par-
ticular occupation and the contracts name the occupation, the assign-
ment of a class to one of the 107 occupations under consideration
presents no problem. Matchings are shown in Table 8.
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Postsecondary New Industry Programs
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Table 2 contains all the data regarding New Industry classes
which apply to this study. Al11 figures for 1969-70 and for comple-
tions in 1968-69 were estimated by agency personnel. The table shows
continued growth in the number of persons trained for the pertinent
occupations. Of the 7,609 graduates over the entire five-year period,
5,491 (72.2 per cent) of them represent three occupations: assembler
of electrical accessories, general machine operator, and electronics
assembler.
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The percentages of completion for each of the five years, in
chronological order, are 90.5, 91.9, 99.2, and 97.8. The five-year

cumulative percentage of'comp]étibnS‘ié'QG 1..

Because New Industry classes are organized to meet the emp]oyment
needs of individual compan1es, these programs provide a narrow, inten-
sive training which is sometimes restricted to a single machine or
operation. This presents a problem in matching programs with occupations,
because the D.0.T. definition of some of the occupations is broader
than the training given. The three occupations dominating this method
of training are all affected by this problem. The problem is lessened
when occupational group1ngs are studied. Matchings are shown in
‘Table 8.
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Secondary Programs

Table 3 is a state summary of curricula conducted in secondary
schools to train persons for the occupations reported in the demand
data, for the five-year period covered by this study. The number of
graduates from academic years 1967-68 and 1968-69 is estimated. Of
the 2,688 cells of information relating to individual schools, 122 are
estimated because data were not available. Most of the curricula are
offered for two academic years, with students attending the vocational
classes three hours per school day. Such a schedule provides 1,080
hours of instruction. The three-hour block is not used in all schools,
either a one-hour or two-hour schedule being used for vocational
classes. A student under this arrangement does not have the opportun-
ity to complete the 1,080 hours and is not reported as a graduate in

this study.

An exception to this time format is the drafting curriculum,
spread over a three-year period, for a total of 900 hours. Where the
records show that a student completed 900 hours, he is reported as a
graduate. The drafting curriculum produces few graduatés, as reported

in Table 3.

Curricula in the secondary schools are preparing workers for only
14 of the 107 occupations listed in the demand data. Enrollment during
the five-year period shows continued growth of at least ten per cent
every year, after a jump from the first to the second year of over 100
per cent,

The bricklaying curriculum accounts for 46.1 per cent of all the
graduates. The carpentry curriculum accounts for 23.4 per cent. The
electricity—electronics and automotive curricula account for 19.6 per
cent of the graduates, leaving only 10.9 per cent of the graduates
coming from the other ten curricula. Although the drafting curriculum
produces few graduates, it enrolled more students than the bricklaying
curriculum during each of the last two years of the period studied
and 91.1 per cent of the total number of bricklaying enrollees. Of
the entire five-year enrollment, 53.5 per cent of the students are
represented by these two curricula.

For all 14 curricula, the annual percentages of completion, in
chronological order, are 35.2, 25.2, 25.9, 29.6, and 32.1. The five-
year cumulative percentages of completions is 29.0.- Figures for the
13 curricula other than drafting show annual completion percentages of
36.9, 31.8, 33.2, 41.1, and 44.9, with a five-year cumulative percen-
tage of completions of 38.2.

As with the postsecondary curricula, there is some difficulty in
matching training programs with occupations, specifically for the
drafting and electrical occupations. The resolution of this problem
is implemented when data from Table 3 are transferred to Table 7.
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Synthesis of Training Programs onto Table 7

Curriculum totals from all four sources of trained workers are
taken from their respective program tables and transferred to Table 7
in the Appendix. Where no workers are trained, a zero is entered to
emphasize this situation.

The problem of matching training programs to occupations has been
discussed. Now a new problem arises. In totaling the four sources of
trained workers to obtain "Total Supply," it was assumed that a person
completing one type of training program is as qualified to fill a job
as one completing a different type of training program. For instance,
the occupation "Draftsman, mechanical” contains postsecondary curri-
culum graduates from both Mechanical Drafting and Design Engineering
Technology (with approximately 1,650 hours of instruction) and a class
in the New Industry training category (with approximately 850 hours of
instruction). Although graduates from both programs may well enter
the work force with the same job title, the graduate from the technical
curriculum would generally be expected to obtain promotions fasger
and to have a broader capacity.

This situation of dissimilar training programs leading to the
same occupation also occurs in the machine pperator-machinist
occupation and in the grouped occupational category including systems
inspector, electronics components tester, and systems tester.

The four sources of trained workers were summed to arrive at
total supply for each row of occupations listed in Table 7, Limita-
tions of the study discussed earlier prevent a row-by-row judgment of
the degree to which the demand for workers in each occupation is
being met by the training system.

Forty-four occupations (representing a demand foir 9,657 workers)
have no pre-employment training programs supplying new workers. The
extent to which extension courses or spillover from other training
programs meet this need is unknown. When compared with the total de-
mand for 61,494 workers, this group represents 15.7 per cent of the
total demand. Occupations in this category, each with demand numbers
of 700 or more, are pipe layer, cost estimator, cement mason, and
pipefitter-steamfitter I.

Twenty-nine other occupations enroll fewer trainees than the
demand figures show. If all of these enrollees actually become em-
ployed in the occupations for which they commenced training, the occu-
pations will still be short 16,903 workers. Those occupations in this
category with an excess of demand over enrollees of 1,500 or more are
operating engineer, sheet-metal worker, woodworking machine operator,
and upholster (furniture) II. When compared with the total demand of
g] ,493 workers, this shortage accounts for 27.5 per cent of the total

emand.




To the extent that the demand data are accurate, and excluding
spillover, 43.2 per cent of the demand can not be met by the training
system.

The other 34 occupations each show an excess of enrollees over
demand, but the number of the enrollees who actually do satisfy the
demand is not known. Neither the number who completed training and
.are employed in the occupation for which trained nor the number of drop-
outs who are employed in the occupation for which they are partially
trained is known. The demand for these 34 occupations is 27,880, with
77,646 persons enrolling in courses leading to employment in these
occupations. Yet there is no basis for saying that this enrollment
yields the 27,880 workers needed. Occupations in this category en-
rolling 6,00 students more than the reported demand are bricklayer,
mechanical draftsman-tool designer, and auto-truck mechanic. Seven
other occupational rows show an enrollment exceeding demand by more
than 1,500 each.

Thus, while the first two categories of occupations show shortages
of 9,657 and 16,903 workers, respectively, the third category shows
almost 50,000 enrolled in programs leading to jobs with no reported
demand.

Summary of Supply and Demand into Occupational Groupings

The occupations listed in Table 7 are summarized into 15 occupa-
tional groupings in Table 4. The grand total shows that more persons
are enrolled than the total reported demand and that 57.2 per cent of
the reported demand (35,199 persons) complete their training program.
For the five-year period, 33.5 per cent of the enrollment is in post-
secondary curricula, 6.4 per cent in MDTA programs, 9.3 per cent in
New Industry classes, and 50.7 per cent in secondary programs. These
enroliments do not reflect the total effort of any one of these
sources of trained workers, but only those programs which lead to em-
ployment in the occupations reported in the demand data.

The percentages of completion for each of the four sources of
supply, for each year, are shown in Figure 3. The overall completion
percentage for all enrollees is 41.5. This includes 40.6 per cent of
the postsecondary curriculum students, 65.7 per cent of the MDTA
students, 96.1 per cent of the New Industry students, and 28.9 per cent
of the secondary students. This ranges trom 100 per cent of enrollees
in the mental processing and foundry occupationa: grouping (exclusively
New Industry) to 12.7 per cent of enrollees in the drafting and design
occupational grouping (dominated by secondary programs).

A comparison of supply‘'and demand is again limited to the enroll-
ment part of the supply information. Four occupational groupings each
show an enrollment of over 4,000 persons more than the demand data
call for: drafting and design, electrical equipment assembly and re-
pair, mechanical and machinery repair, and construction and related.
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Two occupational groupings show an enrollment of more than 1,200
persons less than the demand: upholstery and textile machine worker. {
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SUMMARY AND RECOMMEMDATIONS

The purposes of this study were to obtain and analyze data on the
supply and demand of workers for selected occupations in North Carolina
for the period 1966-1971 and to-develop a procedure for planning pro-
grams of occupational education at the state level. The extent to
which these purposes were accomplished is discussed below, and recom-
mended policy options leading to further refinement follow in this

section.

The purposes were partially accomplished. Data not previously
collected were collected and organized. Before the initiation of this
study, there had been no organized attempt to assemble data showing
the output of the training system. Prior emphasis was placed on input--
enrollment--and many postsecondary institutions did not have readily
available counts of their output by vear or by program. This study
produced a sufficiently accurate account of what happened and what is
expected to happen for the remainder of the five-year period. Follow-
up data were identified as the element most needed for evaluating the

effectiveness of the system's output.

Unduplicated headcount data from both the secondary and postsecon-
dary programs were obtained and woven together so that a total effort
could be examined. For the first time, these program data were aligned
with demand data in order to obtain a measure of whether the supply

from the training system was adequate.

The procedure was initiated for only manufacturing and construc-
tion occupations; health, business, and service occupations were omit-
ted from the study. The absence of follow-up data was the major
barrier to the complete accomplishment of the purposes of this study
in that only very general judgments can be made without such data.

Some facts concerning the operation of occupational education
programs with respect to supply and demand relationships have become
clear as a result of this research.

1. The formula for allocating state funds to institutions is

based solely on enrollment.

The pupil reporting system was developed only to measure en-

rolIment.

No procedures exist for measuring output.

Fifty different pupil accounting procedures and record-keeping

systems are being used.

No previous matches of supply and demand data have been made.

Few curricula limit enroliment.

Previous estimates of completions far exceed actual comple-

tions.

New Industry programs are conducted to meet an immediate de-

mang and are usually more responsive to sudden changes in de-

mands .

9. No follow-up data are kept on drop-outs or graduates of the
occupational education curricula.
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Recommended Policy Options

The full accomplishment of the purposes of this study would re-
quire more work to be done, hopefully in a manner generalizable to all
occupations and to other states. Both the State Board of Education
and the agencies responsible to it are constantly faced with policy
options, the resolution of which could lead to the establishment of
procedures for emphasizing program output and evaluation.

It would seem logical for the State Board to consider a series of
policy options which, when taken together, would formulate its position
on the need for output information and evaluation procedures. Each
of the following items Tists two or more options from which the board
could consider as its position.

(1) Basis for budgeting:

a. The current practice of budgeting on the basis of en-
rollment could be continued.

b. A substitute formula for budgeting based on proaram
output (quantitative) could be developed and implemented.

c. A substitute formula for budgeting based on program qual-
ity could be developed and implemented.

d. A substitute formula for budgeting based on any two (or
all three) of the factors--enrollment, output, quality--
could be developed and implemented.

(2) Adoption of long-range planning:

a. Long-range (at least five years ahead) planning could
be established and used in making program allocation
and funding-level decisions.

b. Program allocation decisions could continue to be made
on a short-range basis.

(3) Use of occupational demand data:

a. Reported demand by occupation could be balanced by enroll-
ment in matching curricula.

b. Reported demand by occupation could be ignored as a
factor in controlling the number of enrollees in the
various curricula.

(4) Agency coordination:

a. The planning of occupational programs could be coordin-
ated between the two agencies under the board's jurisdi-
ction.

b. The planning of programs could continue to be done in-
dependently by the two agencies.




(5) Disposition of part-time curricula:

a. Part-time postsecondary curricula could continue to be
funded without regard to effectiveness.

b. Part-time postsecondary curricula could be evaluated and
funded based on some measure of effectiveness.

c. Alternative programs which might better meet the needs
of those persons who enroll in part-time postsecondary
curricula could be developed and tested.

(6) Graduation value:

a. The desirability of having students complete their train-

ing program could be emphasized.
b. The desirability of completion could be ignored.

If the State Board of Education were to make a commitment 1o the
long-range planning of occupational education programs, the succession
of policy options listed here and the data collected for this study
could become the foundation for measuring program effectiveness.

Changes in the present administration of occupational education
brought about by the selection of policy opticus listed here would
require additional funds for implementation. Assuming that legislation
or board policy requiring additional effort should also provide the
resources necessary for carrying out the effort, three possible federal
sources of funds for establishing follow-up and evaluation procedures
can be considered.

Before passage of the Vocational Education Act of 1963, federal
legislation had required local and/or state follow-up studies of vo-
cational enrollees. This was seldom carried out, principally because
federal funds were not specifically earmarked for this purpose. The
Rules and Regulations for Administering the Vocational Education Act
of 1963 contains several sections which could be used as a justifica-
tion for applying for funds to carry out a follow-up study: 104.13(k),
guidance and counseling; 104.13(m), evaluation; 102.20, research,
demonstration and experimental programs; and 104.21, state and local
supervision. The greatly increased federal appropriations beginning
in 1963 now provide the means for accomplishing this neglected activity.

Title V of the Elementary and Secondary Education Act provides
for strengthening the services of state departments of education. The
Vocational Division of the Department of Public Instruction and the
Department of Community Colleges are both eligible for Title V money.
Local participation is acceptable, too.

The Bureau of Manpower Administration funds individual and insti-
tutional research projects relating to manpower, including occupational
education. The initial tie with MDTA programs has been broadened to
include a wide range of manpower problems.

&




SUMMARY

This study was partially successful in developing a procedure
for using supply and demand data as a major factor in making resource
allocation decisions in occupational education. The two barriers to
greater success were the absence of follow-up data and the problems
found in matching occupations and training programs. The second of
these problems is believed to be near solution by means of a conver-
sion matrix. The solutfon to the lack of follow-up data depends pri-
marily on commitment and the resources to carry out the commitment.
It is believed that the recommendations in this section provide a
logical framework for solvirg this problem, too.
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1.

12.

APPENDIX A
CLARIFICATION NOTES FOR FOTi 1

Institutions operating in those years prior to the establishment
of the DCC system should report as if they belonged to the system
since July 1, 1957.

“-11ege-parallel, MDTA, occupational extension, New Industry, and
adult education enrollment are not be to included on this report.

List curricula in the order in which they were first offered.

Certificate programs (regardless of length) should be reported if
they were offered as pre-employment training, but not if they were
offered as extension training.

This report is not intended to show how many students were enrol-
led in your institution during a given year, but only first-time
enrollees. Students admitted to curricula in advanced quarters
should be reported as enrolled in the year in which their class
enrolled.

A figure showing the graduation of a student who attended more
than one year would be reported in the column headed by the year
in which he enrolled, not the year in which he graduated.

For enrollments in year: previous to the adoption of the present
program codes, respondents should assign the most appropriate of
the current program codes.

Special students enrolled in curriculum courses without intending
to graduate should not be reported.

If a student has been enrolled in a curriculum on both a full-time
and a part-time basis, the respondent may report him in either
category, but not both.

When it is known that a student has been enrolled in more than
one curriculum, he should be reported only under the last curricu-
lum in which he enrolled.

When it is known that a student has been enrolled at more than
one institution in the DCC system, he should be reported only at
his last institution, even though he may have attended a previous
institution longer.

In the early years curricula were offered to full-time high
school students on a part-time basis. Such enrollees should be
reported in the part-time column.

Cl o
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13.

14,

In the early years the length of curricula and the level (voca-
tional or technical) were sometimes changed in mid-year. Such
cases should be assigned a program code describing the way they
ended.

Beginning with the graduation of first-year technical enrollees
of 67-68, the graduation of vocational enrolless of 68-69, and
the number of enrollees for 69-70, estimate your figures based
on your attrition, history, and plans. The number of graduates
from part-time curricula in progress will also need to be esti-
mated.

1
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APPENDIX B
GUIDELINES FOR ESTIMATING CAPACITY

Disregard student interest, availability of qualified instructors,
and availability of current expenses.

Assume that the facility will be availabl= for full-time curricu-
lum programs up to fifty hours per weez (M-F 8 a.m.-5 p.m.,

S 8 a.m.-1 p.m.). The number of lab and shop groups which can be
accommodated during this block varies by curriculum.

Assume your present construction plans, if any, and proceed on
the schedule you have set up, regardless of whether they are al-
ready funded.

Assume enroliment goals for each curriculum will be made in mul-
tiples of 4. This will reduce clerical error on my part and
should make it easier for you to plan lab and shop section sizes.
Where there are alternative curricula which could be expanded to
get to capacity, choose the pattern which you would prefer the
institution to follow.

In the column following 1970-71, 1ist the combined first- and
second-year projections of full-time enrolTment needed to get to

capacity.
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TABLE 8

SELECTED OCCUPATIONS
MATCHED WITH PRE-EMPLOYMENT TRAINING PROGRAMS

0 i Post-Sec. MDTA  New Industry Secondary
ccupation Curr, Code Program Program Program
Draftsman, Architectural;
Draftsman, Structural T41, V15 X X
Draftsman, Electrical;
Draftsman, Electronic Vie*
Draftsman, Mechanical;
Tool Designer T43, V17 X X X
Furniture Designer T42, V1b
Civil and Construction
Technician T38
Electronics Technician T45
Industrial Engineering
Technician; Production
Planner; Quality T47, TS50
Control Technician T75, V40

Instrumentation Technician T44, T48
Instrument Man X*

Mechanical Engineering
Technician T51

Refrigeration Technician T36
Laboratory Tester II (Food) TO5
Programmer, Business T22

Programmer, Engineering

and Scientific T23
Coremaker X
Chemical Operator II X X
Chemical Operator III T37
59




TABLE 8 (continued)

Post-Sec. MDTA New Industry Secondary !

Occupation Curr. Code Program Program Program ‘

Compression-Molding-
Machine Operator
(Plastics) X i

Extruder Operator 1
(Plastics Materia.) X 1

Machine Operator,
General; Machinist I V32 X

Tool and Die Maker V48
Tool-Grinder Operator X
Aircraft-and-Engine

Mechanic; Aircraft-

and-Engine Mechanic
(Line Service) Vo4 X*

Automobile-Truck
Mechanic vo3 X X |‘

Construction Equipment \
Mechanic V26 X '

Diesel Mechanic V13 X*
Gas-Appliance Service- ‘
man; Refrigeration |

Mechanic V24 X

Maintenance Mechanic
I1 V28

Sewing Machine Repair-
man V78 X X

Cabinetmaker X X

Woodworking Machine
Operator X X

Cloth Tester, Quality
(Textile); Laboratory
Tester I (Textile) T90, V47
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TABLE

8 (continued)

Occupat;ion

Post-Sec. MDTA
Curr. Code Program

New Industry Secondary
Program __Program

ol

Knitting-Machine Fixer
Loom Fixer
Machine Fixer (Textile)

Electromechanical
Technician

Instrument~Repairman I

Assembler, Electrical
Acceaessories II1

Electrical Appliance
Repairman

Electronics Assembler

Inspector, Systems;
Tester, Electronic
Components; Tester,
Systems

Upholsterer II
(Furniture)

Automobile-Body
Repairman

Sheet-Metal Worker

Welder

Central Office Installer-

Repairman

Electrical Appliance
Serviceman

Electrician
Electronics Mechanic

Lineman (Construction,
Light and Power)

ve6s

T39

V42 X
V82 X

Vol X
V44 X

V50 X

V46*

vis X

T40 X

V60 X

X

X

X*




TABLE 8 (continued)

Post-Sec. MDTA New Industry Secondaxy

Occupations . Curr. Code Program P.Logram Program f
Bricklayer V70 X X §
Carpenter; Carpenter, |

Rough Va7 X X %
Floor Layer X {
Operating Engineer V64
Plumber V37 X X X

*
Program available, but no enrollees during 5-year period covered
by this study.
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TABLE 9

SELECTED OCCUPATIONS NOT
SUPPORTED BY PRE-EMPLOYMENT TRAINING PROGRAMS

Die Designer
Draftsman, Topological
Metallurgist, Assistant
Cloth Tester, Garment

Estimator (Cost Estimator)

Laboratory Assistant (Textile)

Laboratory Tester I, Any
Industry

Laboratory Tester,
Synthetic Fibers

Heat Treater
Molder
Plater

Injection-Molding Machine
Operator (Plastics)

Brake Operator 1

Die Maker, Casting and
Plastic Molding

Patternmaker, Metal
Shear Operator

Air Conditioning Mechanic
(Auto Service)

Brakeman (Automobile)

Front End Man (Auto Service)

Machine Adjuster (Tobacco)

Transmission Mechanic (Auto
Service)

Looper Fixer (Hosiery)

Gas Meter Repairman and
Installer

Instrument Man (Air
Transportation)

Automobile Upholsterer
Structural Steel Worker
Cable Splicer
Electrician, Automotive

Frameman (Telephone and
Telegraph)

Lineman (Telephone and Telegraph)
Station Installer-Repairman
Cement Mason

Glass Installer (Auto Service)
Insulation Worker

Oil Burner Installation and
Service

Paperhanger
Pipefitter-Steamfitter I
Pipe Layer

Plasterer

Tile Setter
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