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Foreword

This report represents the work of a student or students
in the New England Board of Higher Education's (NEBHE) Student
Internship in Economic Development (SIED) program. The objective
of this program is to relate the resources of institutions of

higher education to economic development organizations in such
a way as to:

o assist economic development organizations in
the investigation and solution of selected, well-

defined problems through the use of student man-
power; and

o permit students to enrich their formal learning

through concrete service experience in economic
development.

This program thus represents one component of NEBHE's
continuing effort to assist the New England State governments
and the public and private institutions of higher education in
their effort to expand the quantity and quality of educational
opportunity. The New England Board of Higher Education was
created in 1955 by a six-state compact and ratified by Congress.

It is thus the official regional agency of these states for this
purpose and related functions.

Major financial suppcrt for the Student Internship in

Economic Development program came from the New England Regional
Commission (NERCOM).

The findings, conclusions and recommendations contained here-
in are those of the author(s) and do not necessarily represent
those of the local organizations, participating universities,
NERCOM, NEBHE or the SIED staff. They are in effect, the students'
contribution to the continuing processes of economic and social
growth in the New England region.




STATE OF CONNECTICUT

COMMISSION FOR HIGHER EDUCATION
P.O. Box 1320 . HARTEORD, CONNECTICUT 06101

AREA CODE 203 566-3911
November 1971

TO ALL CONCERNED: .

The Connecticut Commission for Higher Education is pleased to receive
the attached report by Gary S. Jacobson and Steven A, Torok,
CONNECTICUT'S ACADEMIC PROGRAMS IN HIGHER EDUCATION AND THEIR RELATION-
SHIP TO SELECTED MANPOWER PROJECTIONS., The authors, students at
Wesleyan University, developed this report during the summer of 1971
under a grant by the New England Board of Higher Education's Student
Internships in Economic Development, a program directed by Mr. Norman
Stein. Professor Jon Joyce of the Department of Economics at Wesleyan
served as faculty advisor for the project.

The report will be very useful to the Commission for Higher Education
in its responsibility for planning and coordination of planning in
higher education, as well as to the colleges and universities in
Connecticut as they seek to increase effectiveness in planning programs
to satisfy evolving needs in higher education. The report should also
be useful to other agencies and individuals in Connecticut in their
planning efforts, as well as to comparable agencies and groups in other
states.

Some useful outcomes of the report are the following:

1. An analysis of the projections of academic programs made by indi-
vidual institutions of high2r learning in Connecticut through 1975. Some
1imits in projections are also noted.

2., Examples of conclusions regarding projections of supply and demand
of manpower in certain selected fields. It is important for the reader
to note, with regard to this point, that such manpower projections are
not taken to mean firm, accurate conclusions, but rather examples of
conclusions, that would be made by following processes of projections
described by the authors.

3, Extensive, though preliminarx, investigation of the possibilitx of
roiections in the economic/

developing matrices and interfaces between the
manpower fleld vis—a-vis the projections in the academic community.

The Commission for Higher Education is grateful to ‘the New England Board
of Higher Education and to the authors for the important service which
has been performed through this very valuable study.

Sinc erely yours,

o A ;

Louis Rabineau, Deputy Director and
Associate Director for Program Planning
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CHAPTER I

Introduction

This study of manpower supply and demand attempts to relate higher
education and the job market--two realms of society that have rarely
have been held accountable to one another. In times of relatively full
employment, manpower policy has been directed generally toward alle-
viating the difficulties of unskilled labor and toward minimizing the
transitional and structural unemployment which maintains an unemployment
rate of about four percent even in the firmest economy. However, the

recent pheonomenon of noticeable unemployment among professionals has

been focused attention on the uncertain channels between the training

and employnent of skilled manpower. Defining and exploring these

channels 1is the purpose of this study.

In the opinion of some, relating higher education and the job
market tarnishes the philosophical basis of a liberal arts education as

an intangible good contributing to the individual's spiritual and moral

development. Additionally, manpower planning as an instrument of public
policy also appears to some as an impingement on individual freedom and

free will. A statement of the Commission on Human Resources and Advanced

Education provides, we think, a good perspective from which to consider

a study of this type:

The Commission's approach has been to examine the system
from the outside, from the point of view of society
rather than that of the individual, from the point of
view represented by such.terms as manpower, supply and




demand, shortage, surplus, utilization of supply, or
adjustment of supply and demand, rather than from the
view point of an individual making his own individual
decisions. Some people object to such terms as man-
power or the output of an educational institution as
demeaning to the individual human beings involved.
The humane concerns represented by the objections must
be respected, but in dealing with professional and
specialized persons en masse, such terms are descrip-
tive and convenient. They will be used without apology,
for they imply no disregard for the rights and sensi-
bilities of individuals.

Thus, we view knowledge illuminating the relationships between higher
education and the job market as useful for formulation of a coherent man-
power policy on the national, regional, and State levels. Moreover, any
knowledge which will facilitate a more efficient' utilization of scarce
educational resources can only benefit the society that assembles and
supports such resources. The information which eventually may be dis-
seminated from studies of this type .will also be of great value to indi-
viduals for purposes of guidance and placement.

Because this study employs a number of economic concepi:s, it is
important to note that the limited scope énd depth of this study somewhat
restricts the full meaning of such concepts aé "supply and demand".

Albert M. Levenson, in an unpublished preface to Manpower Supply and Demand

in Nassau-Suffolk 1965-1975,adequately defines the special case:

Projecting supply and demand in a labor market is inher-
ently difficult because of the complex interdependencies
in such a market, which is in a continuous process of
dynamic adjustment to changing conditions. Our estimates
are essentially static, being based largely upon data which
is at best available at discrete intervals. We, of course,
make every effort to account for change but if we project
forward current trends and relationships and uncover
apparent supply-demand mismatches, this does not mean that
these projected disequilibria will, in fact, obtain when
the projection horizon is reached. If, for instance, an
excess of demand over supply is foreseen for a particular

“10..
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type of labor, this implies a rise in the relative wage
for this labor. This rise in the relative wage will
encourage employers to substitute cheaper labor for the’
more expensive labor and if this is mnot possible, to
substitute capital for labor by shifting to labor-saving
methods of production. In addition, there will be a

tendency for buyers to substitute relatively cheaper
products for ones whose labor costs and hence prices

have risen. If the wage rate for this labor has risen
above that for comparable labor in other areas and adjust-
ments within the local market do not equalize the
difference in remuneration, workers will be encouraged

to in-migrate and this will also help to equilibrate
supply and demand for labor.

Throughout this report lies a conceptual dilemna inherent in relating
higher educaticon and the occupationél spectrum. The education occupation
inte-face developed in this report consists of flows and relationships
which seem logical and ratiomal. It is reasonable to assume that a firm
channel exists between medical training and medical professions, for
example. The number of such "logical" channels, however, is severely
limited, as is their application to the actual careers of graduates of a
given degree program. With our strong concluding recommendation for an
empirically-derived matrix in mind, kindly bear with what generalizations
inevitably appear in this study.

Although a perusal of this report may reveal its various chapters as
somehwat disjointed, we feel that each chapter represenfs a vital element
in an assessment of supply and demand for higher education manpower in
Connecticut. Further, the variety of information presented in this study
should provide a methodological guide for future studies of this nature.

It should be noted that the various lengths of .chapters reflect the amount

of information available on each given topic and are not an indication of

~any relative importance of the subject matter.’
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In a project of this nature, the assistance of numerous individuals
is required. A list of our interviews with resource persons is included
as an appendix to this study, and we thank the interviewees for their
tiﬁe and cooperation. Appreciation is also due to Mr. Horace Brown,
Director of the Office of State Planning for his role in guiding the
direction of the internship project. Virginia Gilmore, Government
Documents Librarian at the Connecticut State Library, was most patient
in providing information and in alerting us to new sources of data. The
Wilbur Cross Library of the University of Connecticut and Olin Library
of Wesleyan University were most cooperative. . Various qfficials in State
agencies and the Bureau of Labor Statistics clarified problems over the
telephone, as did various academicians throughout the nation.

Our deepest appreciation is due to Norman Stein, Director of the
Student Internships in Economic Development, and to the entire New England
Board for Higher Educaticn for sponsoring this project and publishing its
results. We are grateful;to the New England Regional Commission for fund-
ing what appears to be a fruitful investmentl in merging the academic and
practicing realms of economics and government. The funding of studies
such as ours on a regional or statedwide basis 1is, we feel, the route
toward worthwhile information for non-federal policy development as well
as for the development of research m@thodologies.

On a more personal basis, we wish to thank William J. Barber, Chair-
man of the Economics Department at Wesleyan University, for hié efforts
in securing our appointments as studenf interns. Professor Jon Joyce of
Weéleyan, faculty advisor to the internship proj_ect;, provided unerring
guidance and the nécessary inconoclasm and'reassurance at the apéropriate

time.
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We express our greatest grat‘itude to Chancellor Warren G. Hill
and the entire professional and secretarial staffs of the Commission for
Higher Education. Dr. Louis Rabineau, Deputy Director, coordinated the
internship with both insight and finesse. But tixe entire staff went to
great lengths to provide information and assistance whenever needed, as
well as including us ‘fully in professional activites. The competent and
convivial atmosphere of the CHE made pleasant what might have been a
tedious summer.

Oar heart-felt thanks go to David Jay Weber for his voluntary
eleventh-hour editorial assistance, and to Kathy Carlin, Karen Kaplan
and Cheryl Venora of the CHE for performing the bulk of the unenviable
task of typing this report.

Gary S. Jacobson

Steven A. Torok

College of Social Studies
Wesleyan University

Middletown, Connecticut
September, 1971
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CHAPTER II

OBJECTIVES OF PROJECT

The title of this report, “Connecticut's Academic Programs in Higher
Education and their Relationships to Selected Manpower Projections,' was
chosen with the intent of indicating the modest ambitions of this project.

: The specific objectives of the project submitted to NEBHE attempted to

circumscribe the many possible approaches to the issue of manpower supply

and demand. Five goals were outlined:

1. To ascertain the scope and significance of new
academic programs planned through 1975 by insti-
tutions of higher education in Connecticut.

T AT S (Y

2. To identify higher educational output in specific
disciplines.

i 3, To identify exis.ting manpower projections that
may be correlated to higher educational output.

. To review institutions' earlier predictions of
academic programs and the degree to which they
were realized or sustained.

5. To determine areas in which significant unful-
filled manpower needs do or will exist.

’ Goal #1 has been met via the analysis of "Memorandum 10" which may
be found in Chapter VIII. Goal #2 and Goal #3 have been approached as

far as possible in Chapters iV and V, although the necessity of working
with data aggregated to varying degrees hampered progress. Goal {4 has
been realized in a subsection of Chapter VIII where a follow-up of insti-
tutions' 1967 academic plans may be found. An approximation of Goal #5

may be found in the Conclusions (Chapter VI), where Connecticut data on

S.
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graduates in certain academic areas and demand for certain occupations

has been matched, indicating areas of possible manpower unbalénce in
1975 and 1980. Additional chapters represent digressions from the

five goals, and serve to evaluate alternate sources of information and

to illuminate possible areas of future inquiry.
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CHAPTER III

MATRICES AND INTERFACES

At the heart of this analysis is the supposition that supply and de-
mand of educated manpower can be related on the basis of some type of
interface or matrix. This section attempts to review the general char-
acteristics of such a matrix. It also reviews the various sources of data
input which are available fér both the supply and demand side of the re-
lationship. Finally, this section will discuss the uses, limitations,
and prospects for further development of.the interface.

The prixﬁary difficulty with applying supply and demand analysis to
higher education and to occupational‘categories is that the analytical
matrix which needs to be constructed represents a totally unique body of
relationships. What is needed to cayry tne analysis to anything beyond a
superficial level is nothing less than a matrix which wouid show the entire
spectrum of academic programs offered by institutions of higher education
and the entire array of occupations which require as practioners individuals
trained through some academic pregram of higher education. In addition to
these sweeping systems of classification, one needs to diagram the often
elaborate set of interrelationships which exist between the two separate
bodies of classified data. A compreﬁensive analysis of the two data sets
is the key to the usefulness of the matrix.

As indicatéd in the Introduction t;o this volume, wage and ﬁrice changes
are generally neglected throughout this analysis. The changes are the

inevitable result of supply and demand discrepancies and occur to some degree
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in the short run as well as the long run. Although economic techniques
exist for predicting the occurrence of such induced wage and price changes,
they are not considered in this disucssion for the sake of computational
simplicity.

It should be noted that even a partial interfacing of the two data
pools requires a comprehensive listing of both academic programs and

'
occupational groups. A less than comprehensive inventory on either side
of the matrix runs the risk of either leaving out academic programs which
feed into a given occupational category, or not accounting for all occu-
pational possibilities for a given academic program. The result of such
disparities would be to either unders ta.n:e the supply if dealing with an
incomplete academic program listing or to understate the demand if dealing
with the incomplete occupational listing. This necessity for comprehen-—
siveness does not necessarily signify that all occupations have inputs
from all academic programs and vice versa, but rather that many separate
demand categories often have more than one carresponding supply category
and vice versa. Thus, even though a given flow will use only a limited
number of matrix channels, the full range of these channels will not be
revealud ‘n most cases unless the entire matrix has been developed.

The matrix, once established, can be employed with less than complete
sets of data. All that is needed in order to generate a valid conclusion
is a given data input adjusted to correspond to the definitional char-
acteristics of the appropriate side of the matrix. Utilization of the
complete matrix will demonstrate ﬁow the given data input influences the
various other categories on the other side olfvvthe matrix. For example,

a given supply input may feed five separate demand categories to varying
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extents. The extent to which the supply data is proportioned out can be
derived through the complete matrix by ut':ilizi.ng a figure indicating the
marginal propensity to absorb new entrants of each of the five demand

categories. The entrants in the five demand categories will, of course,
equal the total number of entrants and will reflect their apportionment.

Thus, the complete matrix must contain two sets of relationships.

One set is a simple qualitative cross-reference breakdown - an interface -
which would reflect the effect an input from either side of the matrix.
For some inputs this is a relatively simple task. For example, an inpit
of an academic program in engineering has corresponding demands essen-
tially only in areas involving engineering. Viewed from the demand side,
a demand for chemical engineers has a supply once again only in a few
academic areas, primarily chemistry and engineering. Other relationships
are considerably more complex. The range of occupation demands for an
academic program such as English is enormous. Conversely, demands of an
area such as journalism feed upon a host of academic supply areas ranging
across - and beyond - the whole spectrum of the liberal arts.

The second set of relationships consists of a complete index of
marginal propensities to correspond to all of the matrix channels mentioned
previously. Ideally, such a matrix would include a marginal propensity
for every cell created by the education and occupation axis. These sta-
tistical constants are essential if one is to be able to utilize the matrix
or anything other than a general aggregation or reference. Obviously, such
an accumulation of data would require an exﬁraordinar'y research undertaking.

The very nature of the relationships inirolved ensures these propensities

18
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are the result of highly complex factors. In a simple form these pro-
pensities are obtainable by utilizing surveys of the historical tendencies
of students to leave given academic programs and enter gilve occupations.

Such data, however, have a strong element of ceteris paribus ("all other

factors being considered as equal”) built into them. When dealing with
small changes over a short run period it may be perfectly acceptable to
neglect this point without generating serious distortions. However, over
the long run and if dealing in large changes ome will find that in many

cases ceteris paribus does not hold true.

1f the matrix is to have a useful purpose other than as simply a
statistical device, it must have built into it the necessary co-variant
functions which will allow it to account for the changes which it internally
generates. Without these co-variants, projections generated by the matrix
are valid only insofar as (a) the academic program mix remains constant,
(b) the composition of the labor market maintains its initial proportions,
and (c) long-run structural changes in the supply/demand relationship are
not generated by various supply/demand disequilibria. Such fundamental
changes are quite likely, however. The inclusion of co-variant factors
and periodic re-sampling will ensure that matrix is valid for both on-line
monitoring and for projecting.

Consider, for example, that the nation were to drastically increase
the graduates of a given academic area as if in answer‘to a demand which
manifests itself somewhere in tﬁe occupé{:ional mix. Among the effects of
this change might be the eliminatioﬁ of movement into that occupational

area from a second acaderic area. The effect of this would be not only to

alter the distribution ratios of the second academic area but also to

49
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possibly create a surplus which in turn will create diseqi:f1ibrium and so
on until the change had rippled through the entire matrix, adjusting pro-
pensities it went. Again, the implication is that if the matrix is to be
of any value as a major apparatus for determining policy, it must have
incorporated into it the necessary structure to adjust to exogenous and
endogenous changes.

Such then are the complexities and capabilities a completed matrix
would have. No such matrix exists at this point in time, however. Indeed
the existing data allows for the most part only very aggregative classi-
fication of acédemic programs and occupational opportunities. These
classification systems (which represent the core of a matrix and the inter-
relationships between them) comprise the remainder of this chapter.

For a classification system to be useful in the manners outlined
previously, it must possess certain essential characteristics. First, the
system must be comprehensive. It must in some manner account fbr all the
subject material within its broadest sphere of application; e.g., an
occupational matrix must account for all occupations which cenceivably
could utilize highly educated manpower. This requirement would necessitate
in itself a complete review of all occupations to determine whether or not
they may require entrants possessing higher education. Secondly, the sys-
tem must be flexible. The system must be able to account not only for all
existing entries but it ﬁust be able to also accept all new entries which
in time may appear. This ability to accept without the necessity of a
total rewriting is vital to the contiﬂuity of the matrix system.

The conditions outlined above are basic to any usable system of

classification. In addition, certain other characteristics would be highly
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desirable for purposes of facilitating the implementation of an education/
occupation matrix. First and foremost, the classification systems should
be widely accepted and standard in format. It is extremely helpful to be
able to refer to a system with which individuals have been familiar for
some time and about which there is minimal confusion in terminology. This
standardization is especially helpful in developing new surveys which will
require participation of individuals who have had no previous experience
with supply/demand analysis. Secondly, it would be helpful if the system
of classification were so constructed as to facilitate translation of
alternative classification systems into it.

In an occupation/education matrix two separate systems of classi-
fication are involved, one for educational programs and one for occupations.
.At present there are available in the United States for each side of the
relationship two alternative systems which possess enough of the previously
stated characteristics to be useful in the construction of the matrix.

With regard first to a system of occupational classification there is

presently in existence an extremely comprehensive Federal document entitled

the Dictionary of Occupatiénal Titles (hereafter referred to as the '"D.0.T.".)
The most recent available D.0.T. is the third edition, published in.1965.
At present the D.0.T. consists of three volumes: Volume I consists of a
complete set of'Aefinitions for the various occupational titles; Volume II
consists of a complete listing of dccupétional classifications; and the
third volume is basically a supplement to the first two and is combined with
periodic revisions, ﬁhich have beeﬁ fairly miﬁimal. | |

The D.0.T. is purported to be a complete invehtqry of all occupations

within the U.S. ecbnomy. ‘As such it fulfills the first rquiremeﬁt of being
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a comprehensive listing. Indeed, the difficulty in using the D.0.T. is
that it is perhaps too comprehensive; for deriving the several thousand
entries of most concern requires sifting through approximately 75,000
other entries.

Fortunately, the problem has been considerably simplified by the
unique classification system employed by the D.0.T. Within the D.O.T.
every occupation has a six-digit classification number. These six digits
are really two three-digit systems. The first three digits place occu-
pations into large groups of similar endeavors. The last three digits are
not so much further classification as they are descriptive. Within the
second three digits, each digit independently refers back to a central scale
designed to measure how the given occupation relates to one of three re-
ference categories: data, people, and things. Additionally, the D.O.T.
provides a complete breakdown of occupations by areas of work. Within the
division of workareas, subdivisions are made in terms of worker trait
groups. For example, the work area of Art divides into the following worker

trait groups:

= Instructive Work, Fine Arts, 'fheater, Music and
Related Fields;

— Decorating and Art Work;
- Photography and Motion Picture Work;
- Art Work;

- Artistic Restoration, Decoration, and Related
Work

For each of these subdivisions descriptive profiles are provided, and

are based on scales of training time (subdivided into general educational
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development and specific vocational preparation), aptitudes, interests,
témperaments, physical demands and working conditions.

An initial review of the D.0.T. reveals a potential structure for
creating an inventory of occupations relating to specific academic pre-
requisites. The difficulty, as mentioned before, is determining the
spectrum of occupations which require higher—educated manpower. Depending
on the level of sophisticaton one seeks to obtain in the interface, the
D.0.T. listings can be very helpful.

The range of occupations which draw upon higher-educated manpower can
be found within one limited section of the D.0.T. three-digit lis ting.

This section is entitled, "professional, Technical, and Managerial Occupa-

tions" (professional, technical and managerial work)l, and ranges from
D.0.T. three-digit number 001 to 199. The full listing of these occupational
categories may be found in Appendix A of this chapter. Seeking a further
breakdown which would relate more specifically to occupations and educational
prerequisites, one could utilize the D.O.T. 's second three-digit listing
system or its breakdown of occupations on the basis of worker traits. Onme
of the worker traits is educational development and several are akin to
indices of higher education.

Just how necessary an extremely fine line listing of occupations would
be is questionable, however. Such a listing including the whole spectrum
of the D.0.T. six-digit occupations might be necessary in order to coordinate
Jemand statistics which may be broken down to fine line listings and to
ansure that demand is completely aggregated. Yet, it is doubtful whether
there is any point in trying to originate matrix channels from an occupation

listing finer than three—~digits. An example of a primary three-digit listing

i a2 i o




et ety

e et . e A S T SR

16.

would be the following entry:
051. 'Occupatim:is' in Political Science

This group includes occupations concerned with
research in the origin, development and orga-
nization of formal and informal political
entities. Includes developing the theories
based on research data; and making recommen-
dations for the solution of problems in such
fields as organization and administration of
national and local government, international
organizations and relations, governments, all
policies in foreign and domestic matters and
relations between governments and special
interest groups.

In view of the nature of present education statistics (to be dis-
cussed below) it seems pointless to base occupational data on a category
breakdown any more specialized than the one cited above. In addition to
practical constraints, the argument can be advanced that greater refine-
ment may result in illusory accuracy. It would be of little use to measure
the graduates of urban sociology programs if the graduate himself does not

feel constrained to enter that narrow field. Indeed,past evidence tends

to indicate that while economics majors do in fact tend to work in economics,

it is usually coincidental if their occupation corresponds exactly to the
specific emphasis of their particular education. There is, in other words,
a point of specification beyond which further de-tailed breakdowns are mean-
ingless from this supply/demand persﬁective. (A summary of the criteria
on which the last three D.0.T. digits are based is included as Appendix B
to this chapter. A summary of worker trait scales is also included.)
There does exist a classification system alternative to the D.O0.T.;

namely, the set of occupation titles composed by the Bureau of Census. The

Census Bureau titles are .nearly as complete as the D.0.T., but lack the
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organizational advantages of the D.0.T. The prime advantage possessed by
the Census system is that a great number of demand studies have been based
on that system of analysis. A full conversion table between Census and
D.0.T. title have been prepared by the U.S. Department of Labor.?2 Through
utilization of this table, one can make statistics gathered by different
surveys equivalent. It should be noted, however, that at the three-digit
level there seems to be only minimal disagreement between the two systems.
It is unfortunate that two Federal agencies attempting to gather the same
type of material and to answer to the similar questions have not been able
to agree on one common set of definitions. Competing schemes at the Federal
level have affected State data in the same manner. Often states seem to
have resorted to using their own systems of classification rather than facing
the confusing Federal array.

The D.0.T. is far from a perfect system. Within the list of three-
digit occupations referred to, many are not directly served by higher-edu-
cated manpower. Additionally, the system often hinders the use of aggrefa-
tions in the interfacing of occupations and educational programs. However,
the D.0.T.'s key advantages remain -- the system is comprehensive, established,
and reasonably predisposed to being related to academic program listings.

In the area of academic program listings, a different variety of prob-
lems are encountered. Within the colleges and universities the concept of
monitoring output by degree area is relatively new. Apparatus for measuring
this output is either in development or exists unutilized. There is, how-
ever, one uniform survey conducted By the U.S. Office of Education and aimed
at measuring the output of colleges and universities on an aggregated basis.

The survey of degrees conferred conducted annually as a part of the Higher
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Fducation General Information Survey (HEGIS) requests all colleges and
universities to report the total number of degrees conferred within a
listing of program areas.

The HEGIS survey lists 24 general program areas at the Bachelor's
degree and above level and seven designed to measure Associate degree out-
put. These 31 categories may be termed the HEGIS two-digit listings.
Within each two-digit listings there are a number of four-digit subprograms
listed. For example, the program area of Computer and Information Sciences
(or) contains four digit lines listings the following entries:

Computer and Information Computer Programming (0704)
Sciences,General (0701) ‘

Information Sciences Systems Analysis (0705)
and Systems (0702)

Data Processing (0703) Other, Specific (0799)

Although generally information in Connecticut is only available on
the basis of the 31 general area listings it would be a relatively easy
data retrieval operation to pull out the totals by individual four-digit
listings. Such data would tend to equal the level of specification present

in D.0.T. three-digit listings. The type of data being dealt with and the

format of the HEGIS questionnaire makes virtually impossible the creation
of categories equivalent to D.O.T. six-digit listings. However, as has
been indicated previously, such a specification of data is not necessarily
more useful and may indeed be misleading. A basic listing of the 31
academic programs measured within the HEGIS survey is included as Appendix C
to this chapter.

The HEGIS taxonomy referred to above is in itself a new system. It

is the outgrowth of early systems which were somewhat less comprehensive
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or lacked the flexibility deemed desirable to account for additional dis-
ciplines. Although the sys.tem of clagssification has been changing it is.
important to note that the change can be accounted for simply by utilizing
the correct translation schemes. In this way the HEGIS system, like that
of the D.0.T., can be used to generate a substantial body of historical
data.

Throughoqt this report various charts representing eitﬁer sections
of the educational supply or parts of the occupational demand are included,
usually illustrating how particular derivation of supply and demand aggre-
gations. For the most part, the source of educational statistics has been
summaries of various HEGIS questionnaires. Demand statistics have been
derived from a variety of sources, most of which are based upon D.0.T.
titles or Census classifications. where necessary, reference is made to

the system of class {fication and the translation scheme employed.
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NOTES FOR CHAPTER III.

1Dictionary of Occupational Titles, 1965, V.II, p.3.

2Conversion Table: Bureau of the Census — Dictionary of
Occupational Titles, 1970.
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APPENDIX III-A

o

THREE-DIGIT OCCUPATIONAL GROUPS

f PROFESSIONAL, TECHNICAL, AND MANAGERIAL OCCUPATIONS
L (PROFESSIONAL, TECHNICAL, AND MANAGERIAL WORK)*

F

f-‘ 00 Occupations in Architecture and Engineering
f« 01 (Architecture and Engineering)
i
§
¢

001. Architectural occupations
(Architecture)
002. Aeronautical engineering occupations
(Aeronautical engineering)
003. Electrical engineering occupations
(Electrical engineering)
005. Civil engineering occupations
(Civil engineering)
006. Ceramic engineering occupations
(Ceramic engineering)
007. Mechanical engineering occupations
(Mechanical engineering)
008. Chemical engineering occupations
(Chemical engineering)
010. Mining and petroleum engineering occupations
s (Mining and petroleum engineering)
011. Metallurgy and metallurgical engineering occupations
( (Metallurgy and metallurgical engineering)
' 012. Industrial engineering occupations
(Industrial engineering)
013. Agricultural engineering occupations
(Agricultural engineering)
014. Marine engineering occupations
(Marine engineering)
015. Nuclear engineering occupations
(Nuclear engineering)
017. Draftsmen, n.e.c.
(Drafting and related work)
018. Surveyors,n.e.c.
(Surveying and related work)
019. Occupations in architecture and engineering, n.e.c.
(Architecture and engineering, n.e.c.)

%*Note: The designations in parentheses are restatements of the names
of the categories, division, and 3-digit groups of the Occupational
Group Arrangement of Titles and Codes. They are used in the Worker
Traits Arrangement of Titlesand Codes to designate the occupational
categories, divisions, and 3-digit groups as they appear within

worker trait groups.
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020.
021.
022.
023.
024,
025.

029.

040.
041.
045.

049.

050.
051.
052.
054.
055.

059 L]

070.

22,

02 Occupations in Mathematics and Physical Sciences
(Mathematics and Physical Sciences)

Occupations in mathematics
(Mathematics)
Occupations in astronomy
(Astronomy)
Occupations in chemistry
(Chemis try)
Occupations in physics
(Physics)
Occupations in geology
(Geology)
Occupations in meteorology
(Meteorology)
Occupations in mathematics and physical sciences, n.e.c.
(Mathematics and physical sciences, n.e.c.)

04 Occupations in Life Sciences
(Life Sciences)

Occupations in agricultural sciences
(Agricultural sciences)

Occupations in bilogical sciences
(Biological sciences)

Occupations in psychology
(Psychology)

Occupations in life sciences, n.e.c.
(Life sciences, n.e.c.)

05 Occupations in Social Sciences
(Social Sciences)

Occupations in economics
(Economics)

Occupations in political science
(Political science)

Occupations in history
(History)

Occupations in sociology
(Sociology)

Occupations in anthropology
(Anthropology)

Occupations in social sciences, n.e.c.
(Social sciences, n.e.c.)

07 Occupations in Medicine and Health
(Medicine and Health)

Physicians and surgeons
(Medicine and surgery)

30




071.
072.
073.
074.
075.
077.
078.

079.

090.
091.
092.
094.
096.
097.

099.

100.
101.
102.

109.

110.

23,

Osteopaths

(Osteopathy)
Dentists

(Dentistry)
Veterinarians

(Veterinary medicine and surgery)
Pharmacists

(Pharmacy)
Registered nurses

(Nursing)
Dietitians

(Dietetic work)

Occupations in medical and dental technology
(Medical and dental technology)
Occupations in medicine and health, n.e.c.

(Medicine and health, n.e.c.)

09 Occupations in Education
(Education)

Occupations in college and university education
(College and unversity education)
Occupations in secondary school education
(Secondary sichool education)
Occupationc in primary school and kindergarten education
(Primary school and kindergarten education)
Occupations in education of the handicapped
(Education of the handicapped)
Home economists and farm advisers
(Home economics, agriculture, and related education)
Occupations in vocational education, n.e.c.
(Vocational education, n.e.c.)
Occupations in education, n.e.c.
(Education, n.e.c.)

10 Occupations in Museum, Library, and Archival Sciences
(Museum, Library, and Archival Sciences)

Librarians
(Library work)
Archivists
(Archival science work)
Museum curators and related occupations
(Museum, library, and archival sciences, n.e.c.)
Occupations in museum, library, and archival sciences, n.e.c.
(Museum, library, and archival sciences, n.e.c.)

11 Occupations in Law and Jurisprudence
(Law and Jurisprudence)

Lawyers
(Legal work)
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111.

119.

120.

129.

130.

131.

132.
137.

139.

141.
142.
143.
144
148.

149.

150.

151.

Judges
(Judicial work)

Occupations in law and jurisprudence,n.e.c.
(Law &nd jurisprudence, n.e.c.)

12 Occupations in Religion and Theology
(Religion and Theology)

Clergymen
(Ministerial work)

Occupations in religion and theology, n.e.c.
(Religion and theology, n.e.c.)

13 Occupations in Writing
(Writing)

Freelance writers
(Freelance writing)
Writers and editors, motion pictures,.nadio, and television
(Writing and editing, motion pictures, radio, and
television)
Writers and editors, publications
(Writing and editing, publications)
Interpreters and translators
(Interpreting and translating)
Occupations in writing, n.e.cC.
(Writing, n.e.c.)

14 Occupations in Art |
(Art Work)

Commercial artists
(Commercial art)
Designers
(Designing)
Occupations in photography
(Photography)
Painters and related occuaptions
(Painting and related work)
Sculptors and related occupations
(Sculpturing and related work)
Occupations in art, n.e.c.

)

(Art work, n.e.c.)

15 Occupations in Entertainment and Recreation
(Entertainment and Recreation)

Occupations in dramatics
(Dramatics)

Occupations in dancing
(Dancing)
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152.
153.

159.

160.
161.
162.
163.
164.
165.
166.

168.

169.

180.

181.
182.
183.

184.

185.

186.

25,

Occupation in music
(Music)

Occupations in athletics and sports
(Athletic and sports)

Occupations in entertainment and recreation, n.e.c.
(Entertainment and recreation, n.e.c.)

16 Occupations in Administrative Specializations
(Administrative Specialties)

Accountants and auditors
(Accounting and auditing)

Budget and management analysis occupations
(Budget and management analysis

Purchasing management occupations
(Purchasing management)

Sales and distribution management occupations
(Sales and distribution management)

Advertising management occupations
(Advertising management)

Public relations management occupations
(Public relations management)

Personnel and training administration-occupations
(Personnel and training administration)

Inspectors and investigators, managerial and public service
(Inspecting and investigating, managerial and public
service)

Occupations in administrative specializations, n.e.c.
(Administrative specialties, n.e.c.)

18 Managers and Officiais, N.E.C.
(Managerial Work, N.E.C.)

Agriculture, forestry, and fishing industry managers and
officials
(Agriculture, forestry, and fishing management)
Mining industry managers and officials
(Mining management)
Construction industry managers and officials
(Construction management)
Manufacturing industry managers and officials
(Manufacturing industry management)
Transportation, communication, and utilities industry
managers and officials
(Transportation, communication, and utilities
management) '
Wholesale and retail trade managers and officials
(Wholesale and retail trade management)
Finance, insurance, and real estate management)
(Finance, insurance, and real &state mamnagement)




- Service industry managers and officials
(Service industry management)

Public administration managers and officials
(Public administration management)
Miscel laneous managers and officials, n.e.c.

(Miscellaneous managerial work, n.e.c.)

19 Miscellaneous Professional, Technical, and Managerial
Occupations
(Miscellaneous Professional, Technical and
Managerial Work) '

Agents and appraisers, n.e.c.
(Business relations work, n.e.c.)
‘Radio operators
(Radio operating) . _
Sound reccrding, transcribing, and reproduction occupations
(Sound recording, transcribing, and reproducing)
Occupations in social and welfare work
(Social and welfare work)
Airplne pilots and navigators
(Airplane piloting and navigating)
Ship captains, mates, pilots, and engineers
(Managerial and technical work, water trasnportation)
Railroad conductors . , '
(Managerial work, railroad transportation)
Miscellaneous professional, technical, and managerial
work, n.e.c.)
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APPENDIX IIL-B

v EXPLANATION OF THE SECOND THREE-DIGIT CODING
OF D.O.T. CLASSIFICATION NUMBERS AND AN EXPLANATION
OF THE CONSTITUENT COMPONENTS OF WORKER TRAITS LISTINGS

The following sections of this appendix represent a condensation of
the full explanation of the above titled items as they are explained under

Appendices‘A and B of the Dictioﬁary of Occupational Titles, third edition,

Volume II, "Occupational Classification," pp. 649 to 656. For a complete

explanation of these classification schemes the reader should consult this

source.

LAST THREE D.0.T. DIGITS

Explanation of Relationships Within Data, People, Things Hierarchies

Much of the information in this edition of the Dictionary is based on
the premise that every job requires a worker to function in rélation to
Data, People, and Things, in varyir’Ig degrees. These relationships are
identified and explained below. They appear in the form of three hierar-
chies arranged in each instance from the relatively simple to the complex
in such a mannér that each successive relationship includes those that are
simpier and excludes the more complex. The identifications attached to
these relationships are referred to as worker fur;ctions, and provide stan-
dard terminology for use in summarizing exactly what a worker does on the
job by means of one or more meaninéful verbs .

A job's relationmship to Data, People, and Things can be expressed in

terms of the highest appropriate function in each hierarchy to which the

R REEe—
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worker has an occupationally significant relationship, and these functions
taken together indicate the total level of complexity at which he must per-
form. The last three digits of occupational code numbers in the Dictionary
reflect significant relationships to Data, People, and Things, respectively.
These last three digits express a job's relationship to Data, People, and
Things by identifying the highest appropriate function in each hierarcy to
which the job requires the worker to have a significant relationship, as
reflected by the following table:

DATA (4th digit) PEOPLE (5th digit) THINGS (6th digit)
Setting-up
Precision Working
Operating-Controlling
Driving-Operating
Manipulating

Tending
Feeding-Offbearing

Mentoring
Negotiating
Instructing
Supervising
Diverting
Persuading
Speaking-Signaling
Serving : Handling

No significant No significant No significant
relationship relationship relationship

Synthesizing
Coordinating
Analyzing
Compiling
Computing
Copying
Comparing

o~NOTUVPWNEO
oUW RO
o~NoOULMSWNEO

Explanation of Worker Trait Components

These six components have been selected for this purpose because they
provide the broadest and yet most comprehensive framework for the effective
presentation of worker trait information. "Within this framework the user
will find data concerning the requirements of jobs for: (1) The amount of
general educational development and specific vo;:ational preparation a worker
must have, (2) the specific capacities and abilities required of him inyorder
to learn or perform certain tasks or duties, (3) preferences for certain
types of work activities or experiencés considered necessary for job success,

(4) types of occupational situations to which an individual must adjust,

(5) physical activites required in work situations, and (6) physical

36




surroundings prevalent in jobs.

The worker trait components are:

I. Training time (general educational development, specific
yocational preparation)
II. Aptitudes

III. Interests

IV. Temperaments

V. Physical demands
VI. Working conditions

Within each of the six categories listed on the previous page, there
are elaborate systems for establishing a numerical rank to correspond to
each category. These ranking systems have been left out of this Appendix

in the interest of brevity. The general category description are as

follows:
I. Training Time
The amount of general educational development and specific

vocational preparation required for a worker to acquire the

knowledge and abilities necessary for average performance in a
particular job.

General Education Development: This embraces those aspects
of education (formal and informal) which contribute to the
worker's (a) reascning development and ability to follow instructiomns,
and (b) acquisition of "tool" knowledges, such as 1énguage and
mathematical skills. It is education of a general nature which
does not have a recognized, fairly specific, occupational objective.
Ordinarily such education is obtained in elementary school, high

‘school, or college. It also derives from experience.and indivd-

ual study.

Specific vocational Preparation: The amount of time required
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to learn the techniques, acquire information, and develop the
facility needed for average performance in a specific job-
worker gituation. This training may be acquired in a school,
work, military, institutional, or avocational environment.
It does not include orientation training'i‘equired or even
every fully qualified worker to become accustomed to the
special conditions of any new job. Specific vocational
training includes training givin in any of the following
circumstances:
a. Vocational education (such as high school commercial
or shop training, technical school, art school,
and that part of collegé training which is organized
around a specific vocational objective);
b. App’rentice training .(for apprenticeable jobs only);
c. In-plant training‘(given by an employer in the form
of organized classroom study);
d. On-the-job training (serving as learner or trainee
on the job under the instruction of a qualified
worker) ;
e. Essential experience in other jobs Gervin_g in less
responsible jobs which lead to the higher grade
job or serving in other jobs which qualify).
II. Aptitudes
Specific capacities and abilities required_ of én ihdiviz}-

ual in order to learn or perform adequately a task or job duty.

;
Y
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G 1Intelligence K Motor Coordination

V Verbal F Finger Dexterity

N Numerical . M Manual Dexterity

S | Spatial E Eye-Hand-Foot Coordination
P Form Perception C Coldr Discrimination

Q Clerical Perception

IITI. Interests

Preferences for certain types of worl activities or ex-
periences, with accompanying rejection of contrary types of
activities or experiences. Five pairs of interest factors

are provided so that a positive preference for one factor of

a pair also implies rejection of the other factor of that

pair.

IV. Temperaments
Different types of occupational situations to which
workers must adjust. |
V. Phys ical Demands
Physical Demands are those physical activites reqﬁired_
of a worker in a job.
The physical dema'nds referred to in this Dictionary serve

as a means of expressing both the physical requirements of the

' job and the physical capacitiesv (specific physical traits) a

worker must have to meet the requirements. " For example, "seeing"

is the name of a physical demand req:iired by many jobs (perceiving
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by the sense of vision), and also the name of a specific capacity
possessed by many people (having the power of sight). The worker
must possess physical capacities at leésﬁ ih an amount equal to

the physical demands made by the job.

VI. Working Conditions

Working conditions are the physical surroundings of a worker

in a specific job.
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APPENDIX III-C

HEGIS Academic Programs Classification

The following is a list of academic program areas as set forth in
"A Taxonomy of Instructional Programs in Higher Education," U. S.
Department of Health, Education, and Welfare, OE-50064. For a specific
line-by-line listing of the various categories within each area, this

taxonomy should be consulted.

CONVENTIONAL ACADEMIC SUBDIVISIONS OF KNOWLEDGE AND TRAINING

0100 AGRICULTURE and NATURAL
RESOURCES

Subject field designations which
characterize students, faculty,
facilities, degree programs,
research projects, etc. having
to do with the production of
food and management of natural
fiber, plant, forest, and wild-
life resources.

0200 ARCHITECTURE and ENVIRON
MENTAL DESIGN :

Subject field designations which
characterize students, faculty,
facilities, degree programs,
research projects, etc. having
0 do with training for a pro-
fession in designing buildings,
communities, parks, and other

man-made aspects of the physio- ..

social environment.
0300 AREA STUDIES

Subject field designations which
characterize students, faculty,
faciliiies, degree programs,
research projects, etc. having
to do with programs designed
to study cultures indigenous
to specific geographic regions.

0400 BIOLOGICAL SCIENCES

Subject field designations which

characterize students, faculty,
facilities, degree programs,
research projects, etc. having
to do with the science of life
or living matter in all its
forms and pehnomena especially
with regard to the origin,
growth, reproduction, and
structure of life forms.

0500 BUSINESS and MANAGEMENT

Subject field designations which

characterize students, faculty,
facilities, degree programs,
research projects, etc. related
to the organization, operation,
administration, and control of
private and public organizations.

0600 COMMUNICATIONS

Subject field designations which

characterize students, faculty,
facilities, degree programs,
research projects, etc. related
to collection, preparation, and
presentation of ideas and inform-
ation intended for popular con-
sumption through mass media.

——




0700 COMPUTER and INFORMATION
SCIENCE

Subject field designations which
characterize students, faculty,
facilities, degree programs,
course work, research projects,
etc. having to do with the design,
development, and application of
computer capabilities to data
storage and manipulation and
related computational procedures.

0800 EDUCATION

Subject field designations which
characterize students, faculty,
facilities, degree programs,
research projects, etc. related
to administration and control
of education organizations and
institutions and subjects related
to instruction and services both
within and outside of such formal
organizations.

0900 ENGINEERING

Subject field designations which
characterize students, faculty,
facilities, degree programs,
research projects, etc. having
to do with the practical appli-
cation of basic scientific know-
ledge to the design, production,
and operation of systems intended
to facilitate man's control and
use of his natural environment.

1000 FINE and APPLIED ARTS

Subject field designations which
characterize students, faculty,
facilities, degree programs,

- research projects, etc. having
to do with the creation and appre-
ciation of the diverse modes of
communicating ideas and emotions
by means of stylized, visual, and
non-visual representations and
symbols.

1100 FOREIGN LANGUAGES

Subject field designations which

characterize students, faculty,
facilities, degree programs,
research projects, etc. related

to mastery of a language other
than English or related to the
study of a foreign culture through
exploration of the literature of
that culture as expressed in the
vernacular language.

1200 HEALTH PROFESSIONS

Subject field designations which

characterize students, faculty,
facilities, degree programs,
research projects, etc. having
to do with the maintenance and
restoration of physical and
mental health.

1300 HOME ECONOMICS

Subject field designations which

characterize students, faculty,
facilities, degree programs,
research projects, etc. having
to do with the theory and
practice of family and home care
including the science of foods,
home decoration and management
and child care.

1400 LAW

Subject field designations which

characterize students, faculty,
facilities, degree programs,
research projects, etc. having
to do with instruction in the
legal customs, practices, and
rules of society and states for
the purpose of pursuing a career
in jurisprudence.
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1500 LETTERS

Subject field designations which

characterize students, faculty,
facilities, degree programs,
research projects, etc. having
to do with English language

and literature and value systems
related to ancient and modern
cultures.

1600 LIBRARY SCIENCE

Subject field designations which

characterize students, faculty,
facilities, degree programs,
research projects, etc. having
to do with instruction in the
professional skills required to
organize collections of books
and related materials and the
training necessary for provid-
ing services related to them.

1700 MATHEMATICS

Subject field designations which

characterize students, faculty,
facilities, degree programs,
research projects, etc. having

to do with the science of numbers
and space configurations and
their operations, measurement,
relationships, and abstractions.

1800 MILITARY SCIENCES

Subject field designétions which

characterize =ztudents, faculty,
facilities, degree programs,
research projects, etc. having
to do with techniques and skills
unique to the pursuit of a pro-
fessional career as a military
officer.

1900 PHYSICAL SCIENCES

Subject field designations which
characterize students, faculty,
facilities, degree programs,
research projects, etc. having
to do with the basic nature of
matter, energy, and associated
phenomena.

2000 PSYCHOLOGY

Subject field designations which
characterize students, faculty,
facilities, degree programs,
research projects, etc. having
to do with behavioral and mental
processes.

2100 PUBLIC AFFAIRS and SERVICES

Subject field designations which
characterize students, faculty,
facilities, degree programs,
research projects, etc. related
to developing and improving
competencies in the management
and operation of governmental
agencies. :

2200 SOCIAL SCIENCES

Subject field designations which
characterize students, faculty,
facilities, degree programs,
research projects, etc. having
to do with all aspects of the
past and present activities, con-
duct, interactions, and organiza-
tions of humans.

2300 THEOLOGY

Subject field designations which
characterize students, faculty,
facilities, degree programs,
research projects, etc. related
to preparation and training for
a religious vocation.




4900 INTERDISCIPLINARY STUDIES

Subject field designations which
charactertize students, faculty,
facilities, degree programs,
research projects, etc. involving
more than one major discipline
without primary concentration in
any one area.

TECHNOLOGICAL AND OCCUPATIONAL
CURRICULUMS LEADING TO ASSOCIATE
DEGREES AND OTHER AWARDS BELOW THE
BACCALAUREATE

5000 BUSINESS and COMMERCE
TECHNOLOGIES

Subject field designations which
characterize students, faculty,
facilities, degree and certificate
programs, etc. specifically associ-
ated with development of skills
required for commercial, business,
or secretarial occupations at the
semiprofessional level. Two years
of preparation beyond high school
are usually sufficient for entrance
into these occupational fields.

5100 DATA PROCESSING TECHNOLOGIES

Subject field designations which
characterize students, faculty,
facilities, degree and certifi-
cate programs, etc. specifically
associated with development of
skills required for data process-
ing or related occupations at the
semiprofessional level. Two years
of preparation beyond high school
are usually sufficient for
entrance into these occupational
fields.

36.

5200 HEALTH SERVICES and PARA-
MEDICAL TECHNOLOGIES

Subject field designations which
characterize students, faculty,
facilities, degree and certifi-
cate programs, etc. specifically
associated with development of
skills required for health
service related occupations at
the semiprofessional level.

Two years of preparation beyond
high school are usually suffi-
cient for entrance into these
occupational fields.

5300 MECHANICAL and ENGINEERING
TECHNOLOGIES

Subject field designations which
characterize students, faculty,
facilities, degree and certificate
programs, etc. specifically
associated with development of

skills required for mechanical and engif

neering related occupations at

the semiprofessional level.

Two years of preparation beyond
high school are usually sufficient
for entrance into these occupa-
tional fields.

5400 NATURAL SCIENCE TECHNOLOGIES

Subject field designations which
charactertize students, faculty,
facilities, degree and certifi-
cate programs, etc. specifically
associated with development of
skills required for natural
science related occupations at
the semiprofessional level. Two
years of preparation beyond high
school are usually sufficient for
entrance into these occupational
fields.
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37.

5500 PUBLIC SERVICE RELATED
TECHNOLOGIES

Subject field designations which
characterize students, faculty,
facilities, degree and certifi-
cate programs, etc. specifically
associated with development of

: skills required for public

! service related occupations at :

j the semiprofessional level. Two |

years of preparation beyond high |

B school are usually sufficient
X for entrance into these occupa-

tional fields.

45
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CHAPTER IV

PROJECTIONS OF DEGREES AWARDED IN 1975 AND 1980

Methodological Statement

The format utilized in projecting degrees awarded is that used by
the Higher Education General Information Survey (HEGIS). Disciplines

were classified according to A Taxonomy of Instructional Programs in Higher

Education (U, S. Department of Health, Education, and Welfare, OE-50064,
1970). One major advantage of this revised HEGIS'classification system
is its separation of Associate-degree level disciplines from disciplines
at the Baccalaureate and graduate levels. Such a separation recognizes
the frequently more narrow occupational nature of many two-year programs.
In addition, it should be noted that sixth-year degrees in educational
disciplines are classified by HEGIS under the Master's category.

HEGIS questionnaires 2301-2.1, "Degrees and Other Formal Awards
Conferred" prior to 1971 did not follow the Taxonomy, however. Thus, it
was necessary to compile a translation table in order that previous
summaries of degrees conferred might be utilized. A translation table by
broad discipline categories was prepared for the Baccalaureate, graduate,
and professional levels of study (Table 1). Since Associate degrees
awarded had never been aggregated by discipline on either the state or
national levels, it was necessary to categorize the Associate"degrees
awarded from the raw data. To this end, the index of the Taxonomy was

utilized, along with wvarious translation schemes prepared by

. 46
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Dr. Francis J. Degnan for the State Technical Colleges and Regional
Community Colleges. A categorization of‘ degrees on all levels actually
awarded in Comnecticut in 1970 may be found in Table 2.

No projections of degrees awarded have been prepared for Connecticut
by the Commission. However, full-time undergraduate enrollments for all
institutions of higher education in Connecticut have been projected
through 1980. 1 Because these enrollment projections were developed
methodically, it was decided to utilize them as a basis for deriving
degrees-awarded projections for both graduates and undergraduates.

When a similar lack of information was encountered in a higher
education survey in Long Island 2 an extrapolation formula projecting
degrees awarded was used. In general:

Gt

_—GL = t log (1 +¢g)
y

Where Gyv represents the number of degrees awarded in a given projected
year, Gy represents the number of degrees awarded in the base year,
t represents y' -y, and g the estimated annual growth rate of enzollment.

Utilizing the statewide Associate-level and Bachelor-level enrollment
projections, separate growth rates were calculated by considering 1970
the base year (y) and 1975 and 1980 each projected years (y'). A compound
{nterest table was utilized to interpolate the growth of enrollment
between the base and projected years in ord:r that annual. growth rates

(g) might be estimated. Graphically, g represents the slope of a straight

1ine drawn between the logarithms of enrollment in the base yeaf and the

enrollment in the projected year.
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Defining the base year 1970 as 1.000, Associate degree. projections
for 1975 and 1980 are 2.090 and 3.340, respectively, and Bachelor degree
projections are 1.265 and 1.490, respectively,

Once undergraduate degrees had been projected, a method for project-
ing graduate degrees awarded had to be developed. Two alternatives for
projecting graduate degrees awarded were (a) extrapolating past gradua.te
degrees awarded or (b) applying some historical relationship between
undergraduate and graduate data to the projections. By extrapolating
past degrees awarded, ome would assume that the growth rate of higher
education during the 1960's will continue in the 1970's. National pro-

jections at the graduate level indicate a diminishing growth rate,
however. In addition, the anticipated slackening of undergraduate
enrollment would tend to curb the number of teaching assistantships and
other financial props to graduate enrollments. Thus, it was decided to
explore the extent to which graduate degrees awarded were related to
undergraduate enrollment and degrees awarded.

From 1966 through 1970, the proportion of graduate degrees to the
total number of graduate and undergraduate degrees awarded was found to
range between 28.5% and 32.5% annually, with no discernable trend over
this time period. One should consider, however, that the Associate degree
does not satisfy entrance requirements for graduate programs; hence relat-
ing the two levels is of doubtful value. Additionally, the strong pro-
Jjected growth rate of Associate-level enrollment seems to reflect the

nascent status of Connecticut's Regionai Community College system in 1970.

Consequently, it was decided to limit the undergraduate data base to

. 48
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Baccalaureate information, and to extend the relationship between the
number of Baccalaureate and the number of gra&uate degrees awarded between
1966 and 1970 to derive a projection of graduate degrees awarded. These
relationships, averaged for the five years, indicate that compared to

the number of Bachelor's degrees awarded, graduate degrees totaled 53.2%.
By graduate degree level, the ratios indicate that c;Jmpared to the number
of Baccalaureates, Master's amounted to 42.6%Z, Doctorates to 5.3%, and
First Professional degrees to 5.3%.

Results of the alternative methods for projecting graduate degrees
awarded may be compared in Table A, where "Alternative A" is the extrap-
olation of past graduate degrees awarded and "Alternative B" is the
derivation from the historical relationships between Bachelor's and
graduate degrees. Agaii, the more conservative Alternative B was chosen

for use throughout this report.

1975 Master's Doctor's 1st Prof.
Alternative "A" 7,495 805 1,316
Alternative "B" 13,033 751 751

1980
Alternative "A" 11,240 1,205 4,062
Alternative "B" 7,490 932 932

TABLE A

In order to utilize the degree-awarded projections in a supply/demand
interface, it was necessary to reallocate the degrees among academic
disciplines. Conversation with Dr. Levenson revealed that while he was
able to project the degree-level growth rate by utilizing individual

institution's enrollment projections, he found it impossible to allocate

49
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growth rate among the various disciplines. Rather, Levenson imposed the
overall growth rates on the various disciplines. This technique assumes
that a.historical mix among the various disciplines will be maintained in
the future. Obviously, the mix will shift in the future; the anticipated
growth of the health professions within higher education is an outstanding
example of such a shift. Yet assuming the present mix is of particular
value to educational planners, for it reveals to them what the supply of
highly educated manpower will be in a future year if no new institutions,
new programs, or discontinuances take place.

Utilizing the present-mix technique in the Connecticut studf, it
was decided that degrees-awarded projections for the various disciplines
be based upon recent HEGIS data. However, compilation of' the HEGIS
questionnaires complete to a sufficient degree to be comparable by
discipline at the Bachelor's and graduate levels are not available for
Connecticut before 1969. No compilation by discipline had ever been
prepared in the State for Associate degrees. As a result, the discipline

mix among 21 HEGIS four-year and above categories was averaged for degrees

awarded in 1969 and 1970. The mix among the seven Associate-level

disciplines is that of 1970, the only year for which data could be compiled.
The degrees-awarded projections for 1975 and 1980 (Tables 3 and 4)

were completed by multiplying the total number of degrees projected at

each degree level by that level's distribution of disciplines, by per-

centage. A comparison of degrees—awarded projections for Connecticut and

the United States may be found in Tables 5, 6, and 7. In these tables,

Connecticut data was shifted into the format used by the Office of Educa-

tion for the mational projections. At this point it should be noted that

. 80
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because of rounding, the projected totals of degrees awarded were sometimes

adjusted slightly in order that the sums of rows and columns might agree.

# A

NOTES FOR CHAPTER IV

1 Francis J. Degnan, An Estimate of the Total Full-Time Undergraduate
College Population of Connecticut Residents and a Projection of
Enrollments for Higher Education in Connecticut Based Upon This Estimate

(Commission for Higher Education, April 1970).

2 pibert M. Levenson, Manpower Su 1v and Demand in Nassau-Suffolk
1965-1975 (Hempstead, N. Y.: Hofstra University Center for Business
—nd Urban Research, February 1970) p. 49 n.

3 Projections of Education Statistics to 1979-80, 1970 Edition (u. S.
Dept. of Health, Education, and Welfare, OE-10030-70) p. 5, fig. 4.
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NOTE:

NEW

0100

0200

0400
0500

0700

0800
0900
1000

1100

1200

1300

1400

HEGIS TAXONOMY TRANSLATION TABLES

FIRST-PROFESSIONAL DEGREES_AND BACHELOR'S, MASTER'S , AND DOCTOR'S

TABLE IV-1

These tables will translate the categories used in Connecticut's
~ HEGIS degrees—conferred summaries through 1970.
conferred data were translated according to various schemes

developed by the CHE.

Agriculture & Natural
Resources

Architecture &
Environmental Design
Biological Sciences
Business & Management

Computer & Information
Sciences

Education
Engineering
Fine & Applied Arts

Foreign Languages

Health Professions

. Home Economics

Law /

DEGREES

Two-year degrees l

———.—_._

oLD i
( 1000 Agriculture |
'(( 3800 Forestry '
( 1400 Architecture
2 1500 City Planning ’
1700 Biological Sciences
2000 Business & Commerce i
2100 Computer Scienc'es
2300 Education
2600 Eugineering
3200 Fine & Applied Arts
3500 Foreign Languages (even though
1inguistics has been separated)
( 4400 Health Professions
(( 4416 Medicine, M.D. (now 1206)
4700 Home Economics
4000 Law (now 1401)

Y~

i
!
'
4
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B T DR ST

(Table IV-1, cont'd)

{ ( 2900 English & Journalism (even °
: 1500 Letters ( though Journalism has been
: ( placed in 0600)
i (
( 6500 Philosophy
: 1600 Library Science 5300 Library Science
’ 1700 Mathematics 5600 Mathematical Sciences
g
; 1800 Military Sciences 5900 Military Science
§ 1900 Physical Sciemnces 6800 Physical Sciences
; 2000 Psychology 7100 Psychology (despite one slight
| exception)
2200 Social Sciences ( 7700 Social Sciences (despite alloca-
( tion of segment to 0300,
! ( "Area Studies')
( 4100 Geography

2300 Theology 7500 Religion

NN N

7404 Theological Professions (now 2301)

8300 Broad General Curriculums &
Miscellaneous Fields
9799 Other lst Professional

4900 Interdisciplinary Studies

T e

TN NN

o

e e

TR

r NOTE: Classification for 5000 Series, "Technological and Occupational
Curriculums Leading to Associate Degrees and Other Awards Below
the Baccalaureate," may be found in Section II of the Taxonomy .
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TABLE IV-2

ACTUAL DEGREES AWARDED BY ALL INSTITUTIONS IN CONNECTICUT
IN 1970 / BY HEGIS CATEGORIES

TOTAL OF DEGREES AWARDED, ALL LEVELS: 18,669
Master First
New HEGIS: Code.. .- o . |Bachelor | (incl. 6th) Doctor Profess. . TQTAL

0100 Agriculture & Natural . |. . A .

Resources 58 34 8 —— 100
D200 Architecture &

Environmental Design | _ 8 . 72 ——— ——== 80
D400 Biological Sciences 460 138 ' 66 ———— 664
D500 Business & Management 1,224 266 ‘ e ———— 1,490
D700 Computer & Information

Sciences ———— 1 1 ———— o2
D800 Education 2,365 2,217 35 ———— 4,617
D900 Engineering 489 333 50 ——— 872
1000 Fine & Applied Arts 282 173 10 ——— 465
100 Foreign Languages - 341 121 T 48 - L m——— 510
1200 Health Professions 358 78 2 83 521-
1300 Home Economics 190 75 ——— —— 265

| 400 Law —=—m 17 10 218 245
i hso0 Letters 1,452 180 43 - 1,675

1600 Library Science 22 42 ——— m——— 64

!.
£
i
!
5
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| TABLE IV-2, CONT'D
é 1970 ;
? New HEGIS Code -B- -M~- -p- | -1st P.- TOTAL %
§7oo Mathematics 314 | 64 21 —— 399 ?
?800 Military Sciences 135 5 e m—— ———— 140 L
;900 Physical Sciences 239 78 74 S 391 :
' 1200 Psychology 572 21 22 — 615 ?
%206 Social Sciences 2,372 480 104 ~——- 2,956 E
?300 Theology . 69 83 17 122 291 f
§900 Interdisciplinary 4
; Studies 125 53 _—— 25 203 ?
§0TAL, WE" and above 11,075 4,531 511 448 16,565 :

i

' ASSOCIATE DEGREES ONLY ]
i ‘ ;
¢ 5000 . Business & Commerce Technologies 427

3 5100 Data Processing Technologies 110

L3

:

i 5200 Health Services & Paramedical Technologies 37

g 5300 Mechanical & Engineeiing Technologies 428

E 5400 Natural Science Technologies ) ————

‘g 5500 Public 'Service Related Technologies 44

g 5600 Arts & Science or General Programs 1,058

: TOTAL, Associate 2,104

g et




TABLE IV-3

ANNUAL DEGREES AWARDED BY ALL INSTITUTIONS IN CONNECTICUT
PROJECTED FOR 1975 / BY HEGIS CATEGORIES

PROJECTED TOTAL OF DEGREES AWARDED, ALL LEVELS: 27,265

. Master First
New HEGIS Code Bachelor (incl. 6th) Doctor Profess.

Agriculture & Natural
Resources

Architecture &
Environmental Design

Biological Sciences

Business & Management

Computer & Information
Sciences

Education

Engineering

Fine & Applied Arts

Foreign Languages

Health Professions

Home Economics

Law

Letters

Library Science
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: TABLE IV-3, CONT'D ;

5 1975

; New HEGIS Code -B- -M- =D- | -1st P.- TOTAL

;00 Mathematics 425 112 31 ——— 568

500 Military Sciences 170 7 —_———— —— 177 T
500 Physical Sciences 309 138 126 _—— 571 l
500 Psychology 698 37 37 — 172

gf'.voo Social Sciences 3,070 634 142 ——- 3,846

500 | Theology 78 144 30 185 437 !
@00 Interdisciplinary

r Studies 115 83 5 41 244

JTAL, "B" and above 14, 160 6,034 | 747 751 21,692

g

4

ASSOCIATE DEGREES ONLY :

é 5000 .. Business & Commerce Technologies 1,131 3

i 5100 Data Processing Technologies 291

é 5200 Health Services & Paramedical Technologies 98

é 5300 Mechanical & Engineeting Technologies 1,134

i 5400 Natural Science Technologies i

g 5500 Public Service Related Technologies 116

gl 5600 Arts & Science or Geperal Programs 2,803

% TOTAL, Associate 5,373 ;

e et A opet e
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|
TABLE 1V-4 |
| |
ANNUAL DEGREES AWARDED BY ALL INSTITUTIONS IN CONNECTICUT I
PROJECTED FOR 1980 / BY HEGIS CATEGORIES i
i
PROJECTED TOTAL OF DEGREES AWARDED, ALL LEVELS: 35,833

Master First !
New HEGIS Code Bachelor | (incl. 6th) Doctor Profess. TOT!

0100 Agriculture & Natural .
Resources o8 55 11 ——— 15
! i
D200 Architecture & |
Environmental Design 12 117 ———— ——— 12
D400 Biological Sciences 684 246 109 ———— 1,03‘;
D500 Business & Management 1,848 389 ———- ——— 2,23

D700 Computer & Information

Sciences ——— i 2 ———— g
D800 Education 3,815 3,610 63 -——- 7,48
D900 Engineering 897 393 81 ——— 1,37
l.'|.000 Fine & Applied Arts 490 312 25 ———— 82
L2100 Foreign Languages 591 232 74 —— 89
;200 Health Professions 564 127 4 157 85
1300 Home Economics 281 76 - === 35
1400 Law ————— 28 18 494 54
1500 Letters 2,236 ‘ 401 84 s 2,72
1600 Library Science 33 68 e - = 10

IR Ve YUK | cooomctiie
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TABLE 1V-4, CONT'D
1980

New HLGIS Code ~B- M-~ —p- | -1st P.- | TOTAL
00 Mathemat ics 527 138 38 | ---- 703
3300 Military Sciences 211 8 ———— -———— 219
é'OO . Physical Sciences 383 172 157 ——— 712
%)OO Psvchology 867 46 46 -———— 959
'00 Social Sciences 3,812 787 176 -———— 4,775
.300 Theoloszy . 97 178 37 230 542
)00 Interdisciplinary ]
b Studies 142 103 6 51 302
)AL, "B" and_above 17,578 7,487 931 | 932 26,928

4

ASSOCIATE DEGREES ONLY

|5000 _Business & Commerce Technologies 1,807
5100 Data Processing Technologies 465
5200 Health Services & Paramedical Technologies 156
5300 Mechanical & Engineeting Technologies 1,812
5400 Natural Science Technologies -——-
5500 Public Service Related Technologies 186
5600 Arts & Science or General Programs 4,479
TOTAL, Associate 8,905
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CHAPTER V
CONSIDERATIONS FROM THE PERSPECTIVE OF DEMAND

This chapter is primarily concerned with considerations involved in
assessing the demand for manpower possessing higher education. The issue
of demand is discussed at two levels--national and state. In the course
of this discussion the various Federal sources available for estimating
demand will be considered as will the corresponding sources of state demand
information. In developing the demand projections which are used in other
parts of this report, especially with regard to the format of supply data,
various changes in format and extrapolation of statistics have been em-
ployed. These operations will be explained and noted as they are introduced
throughout this chapter.

Demand projections for higher educated manpower possesses several
unique characteristics which warrant special note. These characteristics
relate to the definition of the subject and to the unique properties possessed
by these occupational areas in comparison to traditional economic supply and
demand analysis.

The most immediate questions are those of definitiun. What are the
specific occupational areas for which one should assemble supply/demand
relationships? What:: constitutes a "program" of higher education? The answer
to the first question is dependent upon answering the gécond. Higher edu-
cation can be defined from a numbér of perspectives. In its most applied
definition, higher education can consist of almost anjr training occuring

at a post-secondary level. Conversely, it can be defined to exclude a great

. 63
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many specified occupational programs and to include only programs in the
traditional liberal arts and sciences. This latter listing would exclude
the programs offered in the state technical colleges as being too occu-
pational and restrictive in their educational array. The definition under-
lying this study lies between the two extremes. At one pole the most
generous definition of higher education would yield a nearly unmanageable

; array possessing few common characteristics by which a system of measurement
could be constructed. Additionally, difficulties in monitoring both supply
: and demand would further reduce the value and add to the clumsiness of
utilizing such a definition. At the other pole, utilization of the very
limited definition is plainly an unreasonabie restriction, in that it would

exclude not only a large part of the educational apparatus but it also would

3 i Ao T & R

eliminate many areas for which supply and demand analysis yields many of its
most valuable conclusions.

For the purposes of this report, higher education includes all edu-
cational programs which lead to at least an associate degree and therefore
involve at least a two-year course of study. This definition is admittedly
quite arbitrary but is nevertheless not without logical support. If one
considers that a primary application of supply and demand analysis is to be
able somehow to avoid futile training of manpower and conversely to avoid
serious shortages of manpower aggravated by long training lags, it is rational
to limit the ‘scope to occupations where a potential training lag exists,
Educational programs in which the elapsed time is less than that required
to obtain an associate degree may elncompass a training interval which is
too significant in time and utilization of educational resources to warrant

F the research expenditure necessary to obtain the relevant data. Indeed,

ERIC . 64
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even if such data is gathered the results stand vulnerable to misinter-
pretation if considered concurrently with projections for occupations
requiring several years of higher education.

The limitations imposed upon the gathering of demand statistics are
also justifiable on pragmatic grounds. Demand statistics alone are of
little value unless they can be corresponded to supply statistics. As
was indicated in Chapter III, the discussion of matrices and interfaces,
there are distinct limitations as to the types of degree-conferred data
available. For a large part of the less-structured or skill-training
post-secondary programs there are no sources of output statistics.

Even in the areas that are being considered this lack of data has not
been wholly remedied. For example, a large number of two-year associate
degree programs lose a substantial part of their enrollment before degrees
are awarded. Does this mean that the dropout portion is not to be counted
as entering the supply function of the given educational/occupational
channel? The answer is uncertain, for indeed many of these individuals
may never again have anything to do with the area for which they were
training. As will be shown in the case study concerning the output of the
state technical colleges, many of the students who drop out do so in order
.to enter the very profession or occupation for which they were training.
This means that although dropouts have entered the labor force in the occu-
pational categories corresponding to their academic programs, their existence
has not been accounted for in the output statistics. This miscounting occurs
conversely, however, insofar as supply is being determined in terms of
qualified graduates in a given discipline. Such a measurement makes no

adjustment for those graduates who major in a given area but never utilize

.65
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that training. As follow-up studies of graduates show, there are a number
of academic areas--some quite closely oriented towards occupations—-in
which a substantial number of graduates do not enter the corresponding
professional areas.

The selection of categories for which supply and demand statistics
would be gathered bears the mark of these considerations. 1In general,
the objective was to select those categories where the cross-reference
was not only most direct but also most consistent. For example, selections
of the category "Engineers" was based on the following characteristics of
engineers and engineering professions:

a. The qualifications for engineers are reasonably standardized.

One must usually be a graduate from an accredited engineering

program in order to gain entrance into the profession, although
it is noteworthy that in recent times of shortage there appears
to have been a substantial upgrading of industrial technicians.

b. The sources of supply of engineers are established and such
output is measurable.

c. There are very few matrix channels which an engineer can follow.
Entering almost any field of endeavor other than engineering
would represent a substantial waste of the educational investment
and experience.

In general, then the selection of demand categories is fairly arbitrary

upon higher-educated manpower. No attempt has been made, for instance, to
assess the demand for English majors insofar as the number of occupations
involved would be numerous. There may not even be a consistent pattern of

occupation election by graduates in English. This latter consideration
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ig discussed at some length in Chapter III.

Demand statistics related to higher education are furcher complicated
by the fact that market forces affect this segment of manpower. The
response of the labor pool to these forces is in many ways different from
interplay of market forces about other demand goods, whether manufactured
items or even other types of occupations.

Traditional supply and demand analysis concerns a quantity response
of a given item to varying price levels. 1f demand for a given item rises
exogenously, price increases, which in turn prompts greater production.
Correspondingly, as the price increases, the consumer is inclined to cut
back his demand in response to the higher price 1e§els. The process which
balances supply with demand at an equilibrating output level is the basic
equilibrium function of supply/demand analysis.

Unfortunately, when these basic relationships are applied to higher
educated manpower, they are often distorted or broken down by secondary
pressures which do not occur in orthodox economic analysis. Mbst';f the
difficulties can be traced to the nature of this manpower. The supply of
educated manpower available at any given time is only loosely related to
what the market wishes or is even willing to pay.

The amount of educated manpower output supply to the market is not
instantaneously responsive to the amount sought, for two major reasons.

First, the lag times involved in educating the manpower make it only
coincidental if the supply in a given year matches the demand. For
example, the quantity of engineers who begin their education today will
not enter the market until at least four years from ndw, while during that

time the demand function can and most likely w;ll alter. Adequate supply
. ‘?
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to meet that future demand function requires knowing today what that demand
will be and planning enrollments accordingly. Admittedly, trying to anti-
cipate that future demand a highly risky undertaking.

Secondly, the supply of, e.g., engineers already educated and employ-
able does not vary significantly with short-run changes in demand. As has
been demonstrated, future supply is limited maximally by the training out-
put lags inherent in the system. The minimum supply is also 'sticky down-
ward" to a large extent because of the extensive educational investment
skilled engineers have made in their occupation. Also, exerting pressure
is the intangible human element of individuals stick'ing with their pro-
fession even through times of slackened demand. As the U. S. Department

of Labor publication, College Educated Workers, 1968-80, states:

Supply and demand in this bulletin are not discussed

in the usual economic sense in which wages play a major
role {n equating supply with demand. The long training
period required to enter professional and technicei
occupations prohibits the immediate adjustmente nsrmally
associated with the terms supply and demand.

Even if it were possible to assess demand functions for particular
classes of education workers, this does not mean necessarily that the
source of higher educated labor supply (generally, colleges and universi-
ties) will adjust their output to attempt to bring supply and demand into

relative balance. There are several reasons why this adjustment would

not necessarily occur.

First, many institutions have high capital investments in educa-

tional plants and in facilities structured rigidly by specific curriculum
delineations. In the short run there is often little that can be done to
adjust for program imbalances, unless a university is willing to see ex-

pensive facilities remain uneconomically empty. Stickiness also applies
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to the realm of increased demand. The lag time involved in the construction
of new university facilities is such that in the short run it is necessary
to make do with existing facilities. To reorient significantly the educa-
tional program of a university often requires decades of concerted effort
to reallocate the capital investment of the university.

Second, universities basically are limited in what they can teach to
what students wish to learn. There is not necessarily a certain cause-
and-effect relationship between shortage nccupational areas in the economy
and students' educational interests as reflected in enrollments. An
example of this imperfection is the case of the state technical colleges'
programs to train industrial technicians. The supply of technicians has
been assessed as severely short of demand within the Connecticut economy.
The programsbeing offered in the technical schools are also regarded as
being academic programs of high caliber. Yet the technical colleges of
Connecticut seem to be suffering from at least a slight case of under-
enrollment.2 This would seem to indicate that merely establishing the
demand projections will not necessarily stimulate supply sufficient to
meet demand.

The chapter of this report analyzing planned new and discontinued
academic programs in Connecticut institutions reveals some interesting as-
pects of the process of program reorlientation in the State. It appears
that institutions are responding fairly effectively to certain areas of
growth in the projected occupational demand schedule. The area of health
professions, for instance, is predicted to undergo continued rapid growth,
Correspondingly, it is also an area in which the greatest number of planmned
new programs is flonnd.' However, when it came to reducing program'offerings

to correspond to lack of net occupational demand, institutions were very
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much disinclined to cut back except in the face of severe financial
pressures, which may not always be present:.- The area of teacher edu-
cation programs is an excellent example of this phenomenon. Even though
teachers of all descriptions are in extreme oversupply and w.ill most

likely remain so through 1980, almost no efforts have been undertaken to
trim the supply of teachers. Indeed,many institutions continue to initiate

new, albeit small and highly specialized, teacher education programs. A

* full examination of this phenomenon is included in that chapter which is

concerned with new program plans.

The Federal Government provides the most. comprehensive set of specific
occupational demand projections available for the United States. The
prime agency for these projections is, as may be expected, the U. S. Depart-
ment of Labor, Bureau of Labor Statistics. Essentially, the Labor Depart-
ment demand surveys are of two derivations. First and most commonly utilized
are those studies associated with a continuous ongoing projecf related to

occupational outlook. These studies are usually surveys of single occu-

 pations, in which the particular area of demand is considered independently

from the rest of the economy. The entire set of these projections is used

to comprise the Occupational Outlook Handbook which purports to be a guide

to the future growth of occupations. The second source of Federal demand
information is an econometric model which accommodates the entire civilian
econom& of the nation. In this model, all occupations are considered in
relation to one another and in relationship to the industrial composition
of the nation. Indeed, pccupationa:l demand figures oriéinate from pro-

jections of industrial employment.

Both of these projection systems yield results which can be utilized

in establishing at least the natio‘n's~demand functions for various types
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of higher educated manpower. The use of these statistics is generally
limited in that they have not been compiled in a manner which makes them
comparable to Federal surveys designed to measure educatiqnal output.
The one exception to this lack of relating supply to demand is found in

the aforementioned Department of Labor publication, College Educated

Workers, 1968-80. (This bulletin and its limitations will be discussed

shortly when the summation of its relevant data is introduced.) Labor
Department surveys are hampered on another count in that their systems

of classification are not always standard and, therefore, often are in-

consistent. The Labor Department, additionally, has often surveyed frag-

ments of occupational categories and, thus, has rendered difficult any

attempt to correlate the larger supply categories.

As has been indicated, there are two alternative systems for clas-
sification of occupations. One system is the list of Census Bureautitles;
this has been utilized in the construction of the industry/occupation
matrix referred to earlier. The other system is based on _the Dictionaiy

of Occupational Titles which is termed the standard system of occupational

classification for the United States. The Occupational Outlook Handbook

is based on this system and its entries bear D.O.T. title numbers. Unfor-
tunately, this standard system has not yet been adopted by the rest of the’

Labor Department, which retains the Census Bureau system. Although the two

. systems are roughly comparable,: the translation table between the two is

often cumbersome, clumsy, and confusing. Also, key differences exist in

the very areas which are most pertinent to higher education supply and

demand.

The material presented in ‘TableV-1is drawn off the’ conclusions of the

industrial/occupational matrix referred to previously. ‘The listing of
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categories on this table is far from complete and has been circumscribed
by the criteria determining the scope of this report. The somewhat

arbitrary listing of but some component units of main headings was neces-

\

sitated by the need to relate these various coﬁ;ponents to supply functions

1

|

presented elsewhere in this report. ;
The Bureau of Labor Statistics industry/occupation matrix (Tomorrow's

Manpower Needs) is a highly complex study covering four volumes of results

each with substantial methodological sections. Readers seeking a more
complete explanation of this matrix are advised to consult either its

preliminary report entitled Occupational Employment Patterns for 1960 and

1975 (Bureau of Labor Statistics Bulletin 1599) or the final four volume
study.

Table V-2 is drawn off College Educated Workers, 1968-80. The data

in this bulletin represents the Labor Department's alternative method of
collecting demand information. In utilizing this survey in comparison
with the industry/occupation matrix, many of f:hé difficulties mentioned
earlier appear. It should be indicated that this alternative method is
not completely divorced from the industrial/occupational matrix. Rather,
the results of that matrix serve as one source of input for erriving at
judgmental projections for specific occupational areas considered or
disaggregate components of the.economy.

The inconsistencies of titling are revealed when one compares category

titles used for Table 1 and those used for Table 2. College Educated

Workers, 1968-80, for instance, introduces an aggregated category "L:{.fe

Scientists' which does not appear in any of't‘:he Census Bureau listings

utilized in the industry/occupation matrix. This category does exist,

L2
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however, in the Occupational Outlook Handbook and as such it is a D.0.T.

title.

The inconsistencies of titling are somewhat inconvenient but are not
insurmountable. What represents a more basic difficulty is the lack of
agreement between projections offered by the respective sources of Table 1
and Table 2. This lack of agreement is even more surprising considering

that the sources of data input for the College Educated Workers, 1968-80,

bulletin is other than Tomorrow's Manpower Needsand Occupational Employment

Patterns fov 1960 and 1975, the source of the Table 1 entries.

Direct comparisons of data over a wide ‘range of categories is difficult
because of the previcusly mentioned inconsistencies of definitionm. However,
there are a number of individual categories in which the numerical dis-
crepancies can be seen. The category "Librarizans" provides a good numerical

example of this phenomenon. According to Tomorrow's Manpower Needs and

the outlook for College Educated Workers, 1968-1280, Library Science will

be a rapidly growing field. One then might reasonably assume that the

definition of librarians in Tomorrow's Manpower Needs and that in College

Educated Workers, 1968-80, are roughly equivalent, given the comparability

of the Census and D.0.T. titles in this occupation. Aggregating the two
sources reveal a sharp drop in the number of librarians actually employed
between 1960 and 1968, a dramatic increase in projected employment in 1975, and
yet another significant drop in projected employment in 1980. The reason for

this erratic behavior is that the projections given in College Educated Workers

for the years 1968 and 1980 are significantly lower than those given in Tomor-

row's Manpower Needs for 1960 and 1975. Similar disparities exist in a number

of other occupations as well.

. ' ‘J,‘:'?S | | S
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In an attempt to reconcile the competing demand studies, Mr. Michael
Pilot of the Bureau of Labor Statistics was contacted. (Mr. Pilot is

listed as one of the contributors to College Educated Workers.) Mr. Pilot

indicated that the discrepancies between the two studies could be explained
for the reasons paraphrased as follows:

(a) Tomorrow's Manpower Needs represents a civilian economy from

which the military has been excluded.

(b) Sources other than the industry/occupation matrix were employed
to adjust listings in particular categories. Generally, it
seems that there was heavy input of judgmental information

from the Occupational Outlook Handbook, although the 0 .0.H.

was not cited.
Although both of these points are valid, unless some way is pr’oﬁ.ded
to statistically account for the discrepancies of the two types of demand
projections, attemﬁts to use Labor Department studies as a unified body qf

demand information are destined to meet with continued difficulty.
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TABLE V-1

SELECTED OCCUPATIONAL AREA PROJECTIONS FOR THE UNITED STATES
FOR HIGHER EDUCATED MANPOWER

(ndividual line listings are Census categories - indented groups correspond
to HEGIS aggregations.)

EMPLOYED PROJECTED 7# CHANGE
OCCUPATIONAL GROUP 1960 1975 1960-75
Engineers (all) 810,000 1,450,000 79
Natural Scientists2/ 236,600 465,000 97
Physical Scientists 133,000 213,000 60.1
Chemists 91,000 175,000 92.3
Geologists and Geophysists 18,000 29,000 61.1 |
Physists 24,000 58,000 141.6
Mathematicians 21.,000 51,000 142.8
Biological Scientists 60,000 117,000 95
Agricultural Scientists 30,000 53,000 76.6
Biological Scientists 30,000 64,000 113.3
Technicians, Science '
and Industryl 425,000 920,000 116.4
Medical and Other Health
Workerst 1,321,000 2,240,000 70
Dentists 87,000 125,000 43.6
Professional Nurses 27,000 37,000 37
Physicians and Surgeons 496,000 866,000 74.5
Medical and Dental '

Technicians 141,000 343,000 143.2
Psychologistsd/ 17,000 40,000 135.2
Teachers Elementary 978,000 1,233,009 26 .

Secondary 603,000 1,100,000 82.4
Lawyers and Judges 225,000 320,000 42.2
Librariaus 80,000 130,000 62.5
Architects 30,000 45,000 50

Sources: As explained in Chapter .V.

a/ A final component listing of other natural scientists is necessary to

make the broad Census sub-heading of natural scientists complete.

b/ This listing bears the Census title, "Other Technicians'" - sub-groupings

include industrial and commercial technicians.

c/ This aggregated title lacks the sub-titles, Optometrists, Osteopaths,

Pharmacists, Veterinarians, Psychologists, and Other Medical and Health

Workers.
d/ This total is aggregated int‘o,'..:,the above title, Medical and Other Health

Workers. (See note c.) , .
s
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TABLE V-2
PROJECTED DEMAND FOR COLLEGE EDUCATED WORKERS
AS PRESENTED BY COLLEGE EDUCATED WORKERS, 1968-80 @
Groups Estimated Projected Percent:
(D.O.T. Titles) 1968 1980 Change
Employed Requirements
Engineers 1,100,000 1,500,000 40.2%
Chemists 130,000 200,000 55.7% |
Mathematicians 70,000 110,000 60.57%
Geologists and . ‘
Geophysicists 30,000 36,000 20.67%
Physicists 45,000 75,000 . 63.97%
Life Scientists 168,000 238,000 40.8%
hysicians 295,000 450,000 53.1%
Teachers: Elementary : _
and Secondary 2,170,000 *2,340,000 7.8%
Architects 34,000 50,000 47.1%
anyers 270,000 335,000 22.7%

@ BLS Bulletin 1676

6
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Demand Information and the State of Connecticut

The following charts aré baséd’wholly'on information about projected

occupational demand in Connecticut supplied by the Connectiéut Labor

Department and presented in its publication, Occupational Outlook 1968-1975.
This publication represents the only comprehensive source of specific demand
figures for educated manpower available for the State at present.

The basis of the Occupational Outlook is the national matrix, Tomor-

row's Manpower Needs from which State and regional data can be extracted.

The Connecticut Labor Department has adjusted this data to derive the pro-

jections set forth in its 00Cupatioha1 Outlook.

The occupational categories chosen for representation in the following
tables represent an arbitrary selection which is on the whole comparable to
those categories which have been selected for the national demand tables
previoﬁsly introduced. The source for defining titles is the same set of
Census titles used in certain Fedefal projections.

Extrapolation techniques employed. For purposes of this study, the pro-

jections available in the State's Occupational Out look did noﬁ prdject far

enough to obtain the long-range forecasts deemed appropriate for pufposes
of matching occupational'demand to the suppiy of higher educated manpower.
It was therefore necessary to extrapolate the data to the yéar 1980. This
represents an extension of the 1975 projection derived by the Labor.Depart—
ment. Additicnally, for purposes of reference and consistent reportihg
periods, a set of figures'Was intéfpolated”for the'yearf1970.
Extrapolation‘of the occupationa1 prbjection'invélved defermining

essentially two numbers for each occupational category. " The first of these
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was the actual increase or decrease in total job openings from one given
year to the projected year. The second figure consisted of the number of
job vacancies which would be created through deaths and retirements during
a given projected period.

Both of these numbers were obtained using constant rates of increase,
relative to the total employed for each given year in the projected period.
This method assumes that the economic factors which influenced the projections
to 1975 will remain in effect through 1980 as well. It also assumes that
both net change in job openings and the number of deaths and retirements
can be derived for any given year by using a predetermined percentage rate.
The validity of this technique for obtaining approximaté projections was
verified by contact with Messrs. Roger Skelly and Carrett McDonald of the
Connecticut State Labor Department, Bureau of Economic Analysis and Occupa-
tional Statistics of the Research and Information Department. This Bureau

originally authored the Occupational Outlook and the induviduals contacted’

were directly involved in the original project.

The appropriate percentage rates to be applied were derived using the
interval which had already been projected by the Labor Department. The
Labor Department projections were analyzed using as the base interval a
period of seven years ranging from December 31, 1968, to December 31, 1975.
For the rate of net change, unadjusted for dgaths and retirements, the ap-
propriate percentage rate (which when compounded yeavrly fo? the seven-year
period, yields the net percentage change.given by the Labor Deparfment) was
obtained. This rate when then applied to the total employment figure for
any given year yielded the‘number employed within the given occupational

area for the following year.
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The methods by which the death and retirement rate was obtained are
somewhat more complicated. The total number of deaths and retirements for

the seven-year period (as cited in the Occupational Outlook) was then divided

by 7 representing the number of years in the projection period. The result-
ing number was then as:umed to apply to 1972, the middle year in the base
range. By calculating the total employment for that middle year, using
the percentage rate for net annual change derived earlier, and then dividing
this number into the obtained death and retirement number, an annual per-
centage rate for death and retirement was obtained.

By employing the annual rate of increase in ocpupations' openings it
is possible to calculate net change figures as well as new employment figures
for any given year or period. These net change figures when added to the
aggregated death and retirement figures for the given period will provide
the total number of new entrants who will be required to balance the supply
ard demand for any given year.

Table V-3 relates ﬁhe various base numbers used as supplieq by the

Occupational Outlook, and the rates of change which were obtained for the

given categories via the techniques narrated above and various self-explana-

tory projections.
Tables V-4, 5, and 6 focus on the number of new entrants who will be

demanded in 1970, 1975, and 1980 as obtained by the various death and retire-

ment and net change figures and factors.

It should be noted that for given occupations in Connecticut there do
exist other sources of demand in fhe form of in-house surveys. Three such
surveys are examined elsewhere in this report in the form of case studies.
for medical technicians, industrial technicians, and elementary and second-

ary teachers.
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| of on—the—j ob training and experience.v"-l"" . EERE

rates to the present mix of educational institutions.,_v Hence,' such extra--'f 5

. ordinary growth as that represented by the anticipated completion of the

78.

CHAPTER VI

CONCLUSIONS: -
A MANPOWER SUPPLY AND DEMAND INTERFACE FOR CONNECTICUT

1970, 1975, 1980

Using a methodology described in ptrevious Chapters, PrOJectionsb of :
supply and demand for selected occupations requiring varying‘ degrees' of
higher educa-t:ion have. been developed. The casual reader syhould again be
cautioned.,that the accuracy of the projections of.' su‘pply-"a’/nd demand is
tempered by the use of aggregated davta‘to arrive at an interface _of'educa-
tional programs and occupational fields.

Because this report is essentially. a pilot study,. many arbitrary de-

cisions have been made regarding viability of data and scope of concern.

For example, these figures in no way account for the phenomenon of migration.‘_ '

Among the forms which migration can assume are: the employment in another: '

state of a graduate of an institution in- Connecticut and the employment

in Connecticut of an individual ‘who graduated from an out—of—state insti-

‘tution. .‘ The significance of migration is. reflected in the fact that in 1970 1
Connecticut experienced a net educational out-migration of more that l4 000

. undergraduates. : Another economic phenomenon which this study purposely , L

ignores is intra-occupational mobility, in which an individual assumes a

".3\': .

- 'position beyond his ostensible formal education qualifications as a result

The supply projections herein reflect the application bof overall growt__‘jfi-_’
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University of Connecticut Health Center is not necessarily reflected in
the projections of graduating students.

Demand projections are based on an Occupational Outlook published by

the Connecticut Labor Department, which noted the following assumotions as

inf luencing their model :

(1) The Vietnam war will have ended and "moderate'" economic
conditions will be in existence; VL e

(2) Connecticut's population level will reflect .a gradual
rediction in the current rate of in-migration and a
moderate increase in the birth rate, g .

'(3) The occupational structure-of Connecticut's industry will:
.‘change in a way similar to that of the nation as a whole,
and : L : . ;

(4) Connecticut's age distrubutions. ‘and worlcing life experience =
will be essentially the same as those in the nation as a
whole. = S T

Thus, this supply/demand interface represents a comparison between the |

number of graduates produced by an expanding higher education system and

the anticipated number of jobs offered by Connecticut s economy. To term‘.»-

the differences between these two figures as undersupplies or_ oversupplies -

..would be somewhat presumptuous. However, the figures derived and presented

in tabular form in Tables VI- 5 6 and 7' are a valid basis for a: quali-

tative assessment of the projected supply and demand status of a selected

group Of occupations O e i_-".'-':*“ - .: f" R ,‘ - .:- . , , . :':.:;-; v}f":‘." ‘ w

Considering that the above caveats influence the figures used to derive

'-the qualitative assessments, the following discussion of selected occupations’t;ff

. is offered.

Engineers. The sources utilized in this

cut institutions wil “f: cor han projections

. indicate will be demanded Indicationsar

roject: _iﬁdicatefﬂthat'Z. Comnecti- -

that y:‘.,1980 more than one-half L

L s g sy < ite sy
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of the demand will be met by Bachelor s in Engineering. Despite the growth
of Engineering graduates relative to the projected demand Connecticut |

Engineering graduates on all levels will still fall short of the demand in
1980 by approximately 154. |

It should be noted that the Connecticut Occupational Outlook was based

on Federal data published prior to the sharp cutback in defense——and space-
program spending.' However, other federal programs in the future as well as
expanded business investment could approximate these earlier conditions.
Consequently, the pro;;ected demand for Engineering graduates is probably
over-stated, especially when the current and much publicized lack of jobs
for Engineering graduates is considered. | During the period of expanding
demand for Engineers, however, a great deal of upgrading occurred, in which
technicians -and others with less than a Bachelor s degree in Engineering
filled job slots 1ntended for full- fledged Engineers. This upgrading, itself
an index of a supply/demand. gap ' undoubtedly has distorted the already :

tight job market for Engineers. :

_ Physical Scientists. . The number of graduates in Physical Sciences from

Connecticut institutions will continue to exceed the demand for Physical

UScientists in the State. Recipients of Master s and Doctor 's degrees--those

. most. likely to become professional scientists—-exceeded the demand for

Physical Scienr.ists about 3% in l970 a surplus that grows to 50% in l975

. -and approximately 57/ in '1980. Bachelor s, recipients in the Physical
ﬁ.Sciences alone exceed the projected demands by a somewhat 1arger margin o

' "than do the recipients of graduate degrees..v

Growth in openings for Physical Scientists have diminished throughout

:the nation as a c0nsequence of the levelling of the growth of aerospace and .

O e s
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defense expenditures. This occupation is also:suffering from the current
financial constraints throughout the'nation upon college and university
expenditures.

Mathematicians. The number of openings for Mathematicians in the

economy of Connecticut will continue to amount to but a tiny fraction of

the graduates in Mathematics in the State's system of higher' education.

Only 17 and 20 new mathematicians will be demandedl in 1975 and 1980, respect-—

ively. Graduate degrees auarded in the field alone will total about nine

times the number of new openings' in each of the two 'pro';‘]ect'ed'ye"ars'.' Need-

less to say, Bachelor's degrees awarded will even fur'vthe'r'outstrip' the job .

openings for mathematicians.‘ Baccalaureates ‘will exceed Mathematician

demand magnitude by 25 if such a figure is at all me.a‘ningful.
Considering_that nationally, total openingsin.private industry for

Ph.D.'s in Mathemat'ics' in 1968 approximated 1,000, the small numerical‘

growth in the demand for mathematicians in Connecticut is ha'rdly surprising'.

Biological Scientists. Supply of graduates in Biologica‘l Sciences in

Connecticut will contint.ie to far 'ou"tstr'ip thedemand.for'these life"scient'is"ts.
Master's and Doctor's degrees totalling seven or eight 'times_"the.pr"oj'ected‘ |
demand for Biological Scientists will be aws'r'de'd__'in the_.‘years: 1975 and 1980
Baccalaureates in Biological Sciences w'ill be ‘au'arded at about twice thel"rate
of graduate degrees in these fields' ‘this further widens the gap between the
number of degree recipients and the number of job openings anticipated in
Connecticut in the Biological Sciences. R S |
Although not as severely afrected as the physical sciences by cutbacks "

“in defense-related spending, Biological fields are being impinged upon by L

v' ‘financial difficulties in higher education. An exogenous source of demand :

SR Sv—




'degrees in nursing, medical technology, and health paraprofessions, will

ively It should be noted that the supply side of the relationship does not
g_include diplomas in nursing granted by hospitals in lieu of an academic degree,;
7,nor does it fully account for the anticipated replacement of hospital schools

t-.. of nursing by additional nursing programs in two—year colleges.,

AR IVAT IO S T e
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for Biological Scientists may be in the offing if large Federal programs in
health-related fields come to fruitionm.

Technicians, Science & Industry. The indicated 1970 shortage of

Industrial Technicians will ease by 1975,'when,the number of graduates is
expected to approximate the demand for Technicians, By léBO,isupply of .
Technicians is projected as exceeding the demand for'Technicians by approxi-
mately 30/

Technicians in Connecticut are primarily graduates of the two—year,
State_Technical Colleges. A continuing growth in the_number;of Technical .
College graduates and4a conseguent lessening of the gapﬁbetween the supply
and demand of technicians in the State will reduce the phenomenon of students
leaving the Technical Colleges after one year of training to take positions
in industry which ostensibly require two years of technical education ~ This
anticipated effect reflects the lessening importance of upgrading as fully
qualified technicians become sufficiently available

Medical and‘Other Health Fields. The extreme gap between the number of

Connecticut graduates in Medical fields and the demand for these graduates

{will diminish slightly between l970 and l980 Assuming the present mix. of

Connecticut institutions granting degrees in health fields, an extraordinary ‘
gap between the State s supply and demand will remain

’ Degrees at the Associate and Bachelor s levels, generally composed of

total about 20% and 21/ of the demand anticipated in l975 and l980 respect- _v

P o P Y e o
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o pointed if they seek a career as professional psychologists This field
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T

Master S, Doctor S, and First Professional degrees in the category
Medical and Other Health Fields will equal about 8/ of the demand pro—
jected for this group in both l975 and 1980. These graduate levels include‘.
Dentists Physicians and Surgeons, and Public Health Administrators; and
indicate the possible impact which the University of Connecticut Health
Center should have upon the supply of medical professionals in the State

One should note that m1gration of graduating health professionals is
among the highest of any occupationl‘ Since Connecticut is among the states.
highest in physicians per capita, it is obvious that health professionals ;‘”
have historically in-migrated to. the Nutmeg State. ‘ |

Perhaps noteworthy is that the "Report on New Program Plans submitted
by institutions in Connecticut in 1970 7l include plans for 56 programs in
the health fielu by 1975 Further elaboration of this so- called "Memo—

randum #10" may be found in Chapter VIII o R

Psychologists. The demand for psychologists in Connecticut is project—ﬂ

-ed at about 2/5 the number of graduate degrees to be awarded in the field in,';'

both 1975 and 1980 Undergraduate degrees in psychology are expected to ‘

1,

exceed the demand for psychologists by a magnitude of more than 20 Demand :il'.'b
for new entrants in psychology is expected to total only 30 in l975 and 37

'_in 1980 P T Sl

| It is aV1I>I>.‘au‘etl~t..thatt mostundergraduates in psychology will be dislap'.-'t‘:‘-.‘:‘ el

N v-..:.;.,iz‘.:

C;v is one example of the dichotomy between the professional orientations of

the undergraduate and graduate levels.Fb
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';htary and secondary teachers'will affect college faculties beyond l980.'l5
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manded in teaching is expected to triple between 1970 and 1980. Bachelor's
degrees in Education w1ll total about 178% of the demand for new teachers°
in 1975 and about 220% of the demand in l980.

Graduate degrees in Education particularly at the Master s level are
histrocially.equal to the number of Baccalaureates awarded in a given year.
The disproportionately large number of graduate degrees in Education as
compared to other d1sciplines seems to reflect the State s requirements for
ma1nta1ning licensure.as a teacher, as well asvteachers des1res for higher“
salar1es. Thus, double counting is probably quite characteristic of thisv
category and the antic1pated supply might best be measured by either the.
undergraduate or graduate degrees awarded in a given year. | -

1

Institutions have indicated that the much publicized "teacher surplus

is affecting Connecticut as well as the entire nation. It would be reason-
able to expect that widespread knowledge of the lack of employment opportuni-

ties in teaching will trim the actual number of graduates in education'

degree programs during the decade' the supply projections herein indicate 1'

By

_.that the surplus will continue to grow if past trends continue.- If one
ulconsiders that liberal arts graduates as well as education graduates tend tob,_.,
l.enter teaching, thé gap would be even larger than indicated.fllﬂ. ‘ |
.rf The levelling of demand for teachers reflects demographic treﬁdsnber;ffn':”'
;;?.haps more than'it reflects the state of the national economy or the finance; ﬁfﬁif

".of state and local governments. It can be stated with virtual certainty

N .,“»’

'T:m.that the demographic cons1derations that are depressing demand for elemen-ijff;fﬂfi

Lawyers and Judges.J_Augrowing margin ofglaw\degrees beyond ant c
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.."Architects in 1975 and 1980 the addition of graduate degrees indicates a

- "and 1980, respectively.
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Similar to health professionals graduates of law schools tend to
have a higher-than- average mobility | The regional and national natures ,
- of the two law schools in Connecticut probably tends to overstate the gap
'between the supply and demand of 1awyers and Judges within the State. |

Librarians. Connecticut wi11 continue to graduate an insufficient
number of librarians to meet projected demands in the field. Recipients
of degrees at all levels in the State will only amount to about 497 of the
“ prOJected demand in 1975 and 57/. of the projected demand in 1980. |

| There is little reason to doubt that opportunities for those entering
the 1ibrary profession will remain- strong. One index of the gap between
the supply and demand of trained 1ibrarians may be the employment of
1ibrary paraprofessionals trained in one . of several community colleges.

Architects Although the Bachelor s degrees in Architecture awarded

: by Connecticut institutions will be far below projected ‘demands for

| sizable surplus of Architecture graduates in the state. A1though Bachelor s
recipients wi’l fulfill only 26% of the projected demand in 1975 and 28/
in 1980, the addition of graduate degree recipients in Architecture brings

_-the-:total'supply of Architects to about 267% and 300% of the demand in 1975

The somewhat vague professional ‘status of architects hinders an. assess- '
_ment of supply and demand in the field. Confusion of the definition of an
Architect and the substantial presence of upgrading ‘in -th‘e field‘ muddles-

the projections.somewhat. S .53 e e N TR
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i ' |
; TABLE VI-1
Derivation of Education/o_ccupation_ Interface
Utilized in Tables VI-2 Through VI-7
Censué Categofy o Specific ‘Olc'c'dpé‘t'iohs Included New HEGIS Code
Engineers ' . . n.a. . . .0900 series
Physical Scientists a/ Chomists | ... 1905-1910
Geologists & Geophysicists , 1914
Physiecists " : o 1902-1904
Other : 1900 series

Mathematicians ' ' | n.a. ‘ | 0700 series
: 1700 series

Biological Scientists d/ Agricultural Scientists ' o 0100 series

Biological Scientists 0400 series

Technicians, Science & | n.a. . 5300 series

Industry - : : o 5400 series

Medical & Other Health Dentists : 1204 v

Fields a/ ‘Professional Nurses : - 1203 & 5208
Physicians & Surgeons S 1206 - .

Medical & Dental Technicians ALl 1200 & 5200)
: : o S except those
cited above
Psychologists b/ ‘ n.a. ' ‘ - 2000 series

Teachers, Elementary & | ﬁ.a - b' _ . (')'800_ series
Secondary c/ . . :

Lawyers & Judges - “ : © n.a. : 1400 series
Librarians _ | na | . . 1600 series
Architects R ‘ . n.a. — : - 0200 series

a/ Excludes "Dietitians & Nutritionalists".
b/ Listed by Census Bureau under category of '"Medical & Other Health Workers."
'¢/ Includes only those 'graduates with primary degrees in ""Education".

d/ Not a Census Bureau category; may be found in 'D._O.T_.>
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TABLE VI-2

DEGREE OUTPUT BY SELECTED OCCUPATION
CONNECTICUT 1970 .

Associate -Bachelor's Master's Doctor's  First ‘
(incl. 6th) - Professional
‘5sional, technical and |
red; and managers, offi- Lo . o
1s and proprietors 2,104 - 11,075 4,531 511 ' 448
| | .
ineers - 489 333 50 -
| sical Scientists - 239 - 78 74 -
ilematicians - 314 ) 65 22 -
:.ogical Scientists - 518 172 74 .-
| ‘
' !‘micians, Science & ‘ . S =
lustry - 428 - - - -
“|cal & Other Health Fields 37 358 78 - 2 83
hologists - 572 21 2 0
. hers, Elementary & ' - : '
.. ondary - 2,365 2,217 35 -
" jers & Judges - - 17 10 218
i ~;arians - 22 42 - o
itects - 8 - 72 - -
i r professional, tech-
.+i1, and kindred; |
.~ 'lgers, officials, and : I ‘ . :
< -|rietors; and unclassified 1,639 6,190 1,436 222 147




TABLE VI-3

DEGREE OUTPUT BY SELECTED OCCUPATION

Professidnal, technical and
kindred; and managers, offi-
cials and proprietors
Engineers

Physical Scientists
Mathematicians

Biological Scientists '

Technicians, Science '&
Industry

Medical & Other Health Fields

Psychologists

Teachers, Elementary &
Secondary

Lawyers & Judges
Librarians

Architects

Other professional, téch—
nical, and kindred;

Managers, officials, and
proprietors; and unclassified

CONNECTICUT. 1975 -

Master's

88.

7,81Y

Associate Bachelor's Doctor's  First _
(incl. 6th) Professiond
5,573 14,160 6,034 - 747 _ 751
- 722 317 66 -
- 1309 138 126 -
- 425 - 113 32 -
- 622 243 97 -
1,134 - - - -
98 455 102 4 127
- 698 37 37 -
- 3,073 2,908 51 -
- - 22 14 398
- 27 55 - -
- 10 94 - -
4,341 - 2,005 320 226




N Y

hﬁff\hitects

'ssional, technical and
dred; and managers, offi-

}1s and proprietors

rineers
sical Scientists

hematicians

-1logical Scientists

- hnicians, Science &
idustry

ical & Other Health Fields

J cho1ogists

 ‘Jchers, Elementary &
" |condary

'Ef;Fyers & Judges

" “:lrarians

. ler professional, tech-

. +lal, and kindred;

", .lagers, officials, and
.prietors; and unclassified

TABLE VI-4

Bachelor's

DEGREE OUTPUT BY SELECTED OCCUPATION
| CONNECTICUT 1980

89.

Associate - Maéter's'_ Doctor's First
‘ (incl. 6th) Professional

8,905 17,578 7,487 931 932
- 897 393 81 -
- 383 172 157 -
- 527 139 40 -
- 772 301 120 -

1,812 - - - -
156 564 127 4 157
- 867 " 46 46 -
- 3,815 3,610 63 -
- - 28 18 494
- 33 68 - -
- 12 2117 - -

6,937 2,486 402 281

9,708

. 96
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CHAPTER VII

CASE STUDIES IN THE APPLICATION OF SUPPLY AND DEMAND ANALYSIS

TO THREE SELECTED AREAS OF THE HIGHER EDUCATION - OCCUPATION INTERFACE

This chapter will concern itself with the application of supply and
demand analysis to three specific areas of the education occupation matrix:
industrial and scientific technicians, medical and dental technicians;
elementary and secondary teachers.

The available data pertaining to these areas in Connecticut will be
examined. Each of these three areas loosely corresponds to an education/
occupation classification within the larger supply and demand interface
for Connecticut presented in Chapter VI.

The reader is strongly cautioned that the studies utilized in this
chapter should not be regarded as simple extensions of the basic interface
developed in the previous chapters. Rather, ﬁhese specialized studies can
only be viewed as an extension of the ‘interface ‘only to the extent that
methods of classification and sources of data are comparable. The degree
to which the various specialized studies do and do not represent valid ex-

tensions will be noted as the various sources of data are introducedl.

Industrial anc¢ Scientific Technicians
The material pertaining to industrial and scientifi‘c techuicians repre-
sents one of the more cbherent bociies of supply ahd demand statistics avail-
able for a specific occupation in Connecticuf. Suppiy and demandb studies in

this field have been specifically designed to correspond to ome another.
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Indeed the primary study of engineering technicians available, evaluates
the need for technicians in terms of shortage and surplus analysis with
regard to present and projected sources of supply.

TableVII-lrepresents a summary of the data incrcduced in thic current

and comprehensive report, The Need for Technicians in Connecticut.1 " The

system of classification of technicians utilized in this feport is very much
an in-house arrangement. There is some inconsistenc& in this report's
classifications from chapter to chapter. The various constituent cctegories
tend to expand and contract in terms of what subgioups are includéd depend-
ing on whether supply or demand is being analyzed: Fortunately, the numeri-
cal input remains consistent sc that the somewhat flexible classification
system employed.represents a minor‘hinderance. Generally, the aggregated
technician subcategories being dealc with in this Need report are in at
least rough agreement with the Census Bureau's dcfinition of technician as
utilized in the.Connecticut interface. On the supply side of the relaﬁion-
ship, the soufce of supply utiliced in the Eggé_report corresponds exactly
to source for supply utilized in the interface. This source of supply ic
considered to be the outpnt of the technical college system cgg;egated by
major discipline categcries.

From a conceptual perspectiﬁe, the Connecticut interface and the Eégi
report are attempting to measure equivalcntly nefinec areas of supply and
demand. The extent to which that they are not reaching the same answers
reflects differences in methodoiogy.

An examination of the conclusions cf thevtwo cets of nrcjections in-
dicates that‘there afe significant discrepancies in ceftain bésic areas.

Before comparisons are made, it should be noted that the State Labor
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Department's Occupational Outlook projects over a somewhat longer period

than does the Technician.Need repurt. This difference is slightly in excess

of a year. The most obvious discrepancy occurs in the total of new'techni;

cians needed. Whereas the Occupational Outlook projects a demand for slightly'

under 5,000 new technicians by 1975, the Technician'report projects a need

of over 8,500. Considering the constituent components of the two demand
figures, the area of disagreement is the death and retirement‘figure given

in the Occupational‘Outlook versus the withdrawal from the profession figure

given in the Technician Need report. In the area of actual growth of tech-

nician openings and total employment by 1975, the'twolprojections are in -
very close agreement - | -

The difficulty in aligning deaths and retirements with withdrawals is
plainly a methodological one. Whereas the Technician Needs report includes

death and retirements as a comp0nent of its withdrawal figure, it is only

a component and is aggregated with other components representing other sources'

of worker exit such as pr0motion out of the technician field At this level
it is not possible to assess which is the more accurate figure to utilize in
order to determine the total»demand. Use of the type of comprehensive with-
drawal figure advocated in the Technician.Needs study may be oVerstating the
demand by virture of double-counting movemehts from one copy to another as

withdrawals when, in actuality, the labor force total'remains‘intact.z‘By

the same token the Occupational Outlook may be understating significantlyithe '

demand factor because it is neglecting other paths of exit frOm'thelprofes+“h k

sion other than deaths and retirements. It is'worthwhile, however, to note :
that one Of the classical tenets of supply and demand analysis is that when

demand exceeds supply the price paid for the supply item will rise. T his
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means that in times of shortage it is reasonable to suppose that the wage
rate of technicians would be pushed upward. Such a‘condition would tend

to minimize exit out of the technician field insofar as it would be econom-
ically disadvantageous to leave the profession. If this were,indeed, the :
case one could legitimately expect that withdrawals from sources other ‘than
deaths and retirements would be minimal and, therefore,neglected.ﬂlt is ;

even conceivable that higher wage rates'could cause entry into the profes-._

- sion among those who had left it earlier for other reasors. However as

has been indicated in other parts of this report, educated manpower does

not always respond in an orthodox manner to the various economic vicissi-
tudes. A proper determination of which of these techniques is ‘most valid
must await further study into the question of technician leavers;t -
Before concluding this discussion of demand projections note shouldv
be taken again of the fact that the total growth projected in the Needs
Study for the field of technicians is in very close agreement with the:':
number projected in the COnnecticut Occupational Outlook. This very well..it'yff -
may be a reflection of the somewhat similar philosophy both studies held E
in estimating expansion of the field.. Both studies linked their projections;hbly‘

closely to the projected development of the industries which employ techni- _

cians. In the case of the Needs report the survey was based on question- “'_' R

naires gathered directly from industries employing technicians. In the

0ccupational Outlook the basis of data was - a national projection applied j

to Connect1cut, but one which was based on an ecorometric industry/ occupa—v“‘7

H\,.A

tion matrix analyzing the same kind of. relationships surveyed by the x];njg}-

University of Connecticut questionnaires.i' iﬂ-
‘The supply side of technician supply and demand is an area of close

agreement between the two reports. This 1is to be expected in that both "‘}~¥<§f:f‘“i
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supply functions are considered to “be the total degrees awarded by the state
technical colleges. Differences would result, therefore, ‘only if this out-"

put was predicted differently by the two_ sources'.' The Technician Nee‘ds R

report goes directly to the schools and asks 't'hem‘to pr’oj‘ect ‘their own enroll-
ments, whereas the supply functions in"thelConnecticut inte’rface b'is' derived'-'
by extrapolations of Associate degrees awarded. va the two were in d'i'savg're'e- '
ment one would perhaps be more inclined to consider the' rep'or'tls 'from-the
schools as more reliable, however, such disagreement is not significant.

A more fundamental question should be directed at both supply functions
with regard to the validity of simply considering the supply of technicians
as degree recipients of the technical__ col_leges. Although, in general, post-
secondary training seems to be the’ preferred method. ‘of'entry"into the tech-
nician labor force, the type of such trainin'g 1is not necessarily .limited |
to two-year technical programs. As the »' Occupational .6u‘t1ook“ liandboolt' states:

* Other ways in which persons can become qualified for : |
technician jobs are by completing an on-the-job training '
program, through work experience and formal courses .
taken on a part-time basis in post-secondary or correspon-

dence schools, or through training and experience obtained
while serving in the Armed Forces. In addition, many en-

" gineering and science students who have not completed all
the requirements for a Bachelor's degree, as well as some
other persons having a college education in mathematics
and science, are able to qualify for technician jobs after
they o‘Etain some additional technical training and exper-
ience. o

Additionally, w1th regard to the 1imits of technicians qualifications, it
should be recognized that in the past times of shortages of engineers, _tech-.

nicians were often upgraded into full-fledged engineering positions

To summarize the supply functions for technicians as set forth in the

two sources, it can be said that although the functions are well defined, ,‘
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easilv comparable; and consistent,-.there may'.bea_more fundamental problem
in that they are simply too limited. ""This' is especially evident ,when_'one
considers that a number of_the dr'opouts from technical,colleges:_ 1eave in
order to enter technical spots inindustry:. .-Because 'th‘ese indiViduals, as~
rlropouts, are not recorded on the output statistics it is highly probable
1hat a major source of technician supply is being neglected
About technicians: in_;Connecticut. the fol_l,ow‘ing -observations ma}; ’be,.;:}
. made regarding supply 'and‘demand:,ﬁ the available vdemand', .fig'ure.s', ‘though-;not‘
in agreement, do seem to in'dic'ate significant.‘growth. in the' .technician.' . o
field and thus a need for.substant’ial_, numbers‘ ofb new‘ _entran_t's . | fflfhe various '
supply figures, al_though.in ;very clo's‘.e' a’gr'eement";.may understate supply o
function by being too restrictive in ;hc number_s '.of.‘sources th’e"’yﬁ‘: a‘ckn‘ow— .
ledge. | | | | N
‘Further_informati'on about technicians ;can be der‘ived. "from‘Chapter IX
of this report, which presents occupational follow-up material and Chapter
VIII which deals with new programs planned by institutions of higher educa- |
tion.. Both these areas of data are valuable and necessary in order to‘ ‘

derive a thorough understanding of technician supply and demand.,_;-

* Medical .‘Techn’ic'ians L

The second case study presented here concerns the field of medical
technology. This, too, is an area in which a relative abundance of informa—
tion pertaining to future supply and demand is available.' However,- unlike

studies of industrial technicians ,‘ the work which has been done concerning A

med1ca1 technicians is hardly what one would ca11 clean supply and demand

analysis. Indeed, the primary source for information surveying the projected
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occupational needs in health services in Connecticut did not include a
simul taneous corresponding survey of supply. *
The primary source'for the data presented here is Health Service Occupa-

tions: Occupational Needs,.EduCational"-Reguirements,5 referred to popularly

as the "Pinsky Report." The data gathering agency for this report is the -

same organization which compiled the report on Technician Needs, as may also

be expected, the methodologies are similar.

The system of classification utilized in this report isalso very much
’of an in—house system created specifically for this study.- As such, the
aggregated selection of occupation categories considered is’ equivalent to
no listing in any source of occupational’titles. “In order‘ tomake use of
the various proj ections of sp‘ecific occupations ’considered,‘ it: is necessary
to separate the approprlate occupation descriptions which correSpond to -
listings ofCensus Bureau.subcategories.i This operation ‘has been performed'
for the Census .category -"medical technician 'as:utilized in the Connecti'cutp
Occu atlonal Outlook, which as previously indicated is t-he basis ofdemand
categories and data utilized in the Connecticut education—occupation inter—‘ '
face. | Once this separation is ‘accomplished, effective ‘comparisons ‘can. be
made. | - |

The appropriate categories for medical technician as defined in

Occm)ational Outlook along with their corresponding projected demand figures

are presented in Table VII. Adjusting the total need of 4 923 for a shorter

reporting time characterizing ‘the Occugational Outlook yields 3 829 which

is in remarkable close agreement ‘to the Occup_tional Outlook of 3, 830

From this result one is tempted to state that, when adjusted for differ-

) ences in definitional structure-,_ the two‘stud1es might appear to be generat ing-
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consistent conclusions. In view of the rather complex differences between
the two systems in methodology employed_, one should be strongly cautioned
aéainst accepting this view. ’i‘he methodological .différence_s are fundamental
and as such affect all comparison between _the two surveys. | |
The fundamental difference in. the l{ealth bianpower survey 1is a data
gathering technique which is neither consistent with ‘the technique employed'

in the similar study of industrial technicians nor that of the Occupational

Qutlook. This difference stems from the fact that the Health Manpower
survey attempts to assess need‘as opposed to_demand. _ This is '_equival'ent to
asking a healthvmanpower employer how _m.a_ny of av'gtven type of‘worllcer he
would like to have. as op posed to how many he will hire. - 'l‘he dif_ference in
the orientation of the. survey can yield vastly dispariate results. The vcase
of professional nurses prov1des an excellent example. The Occupational

’)utlook pro]ects a seven year demand for nurses of 10 600. The Health

Manpower study, when components corresponding to professional nurs°s are

i aggregated and adJust:ed yield a comparable demand figur@ of 16 131, ,l; '

difference of 52%. Thus, it can be observed that the demand .,ide of this

set of prOJections seems to be far from consistent.

Within Connecticut the supply side of the occupation/education inter- .

face for me’dical and_ health‘worl_cyers_ seems to be much-t_alked about but 1itt1ec

researched. - The Health.hanpower_'.study deals with the supply function only
to the extent of attempting__'to devte__.rmi_he what are the educational prereq- -
_uis_ites for entering health workers,_ Theresults ,obtained vvere very vague
and inconclusive. To be sure, most ‘employers consider some post-secondary
training desirable for allied health applicants, but they do not necessar—V

1ly require it as examination of Health Service Occupations, Part II will

T T o e




bear out. The formally legislated requirements for the training of most '
health workers are surprisingly'_ light. Less than 15% of health occupations.
require licensing. As a result,if one seeks from hospitals a definition’

of medical technician, different job descriptions and different sats of

educational prerequisites are cited.

Universities and colleges in Connecticut seem to sense a forthcoming
growth‘ in the vt:raining of health manpower for they are planning an ‘exten- .'
“sive number of prOgrams through'the master"s level for trlaining .health'
manpower. The "Report on Program Plans in Connecticut""indi‘"cated. vthat in"
excess of 75 new'programs in :hea'lth'.training' ranging from. the"creation- of
a new medical school to the institution of a’ number of one-year certificate
programs are contemplated. It is possible that after the educational
establishment has had an opportunity to stabilize its plans for training

 health workers, standards_uill arise and a more»_coherent: supply analysis .

might be derived.

‘ 'Elementarx and Secondary ‘Teachers’

A demographic projection of.the need for teachlers has been recently
prepared by the C0nnecticut State Department of Education.6l; According to
this report, 'Educational changes appear ‘to be operating to reduce the ratio
of children to teachers and so increase the demand for teachers. Thus,

" the report's pro;lections are - based on a student/teacher ratio of 20:1.

As a result projected new teachers needed for public elementary ‘and

secondary schools number 3,112 in 1975-76 and 3,888 in‘.l980-8l. The pro-

jections are far above the figures of 1, 731 and 1,740 derived from"'the

Connecticut Labor Department: s Occupational Outlook. If the Department of
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Education's projected needs for teachers are matched against the projections
of bachelor's degrees awarded in education as derived in Chapter IV, it
would appear that Connecticut's supply and demand for teachers in 1975 and
1980 will be in virtual equilibrium.

However, the Department of Education report projects the need for
teachers for 1971-72 at 3,609, which may be contrasted with 2,365 bachelor s
degrees in education awarded in Connecticut in 1970. This indicated present
shortage of teachers (which ignores the si.gnificant factor of.'_migration) |
contrasts sharply with the current experience of.educatiOn graduatesvat
the two largest state colleges, Central andSouthern ‘Connecticut:‘v |

The mark midway through this summer at Southern ‘was
hovering at about one-quarter ‘of the June teacning ‘majors
placed in jobs, while Central was reporting about two-

fifths of its teaching graduates ‘placed.

Consequently, there is good reason to assume that the demand figures

based on the Labor Department s Ochational 0utlook are a more ‘realistic

projection of the need for teachers in Connecticut than are the Education o
Department s demand figures. Consequently, the large excess of Education
degrees beyond demand for teachers that is 1ndicated for 1975 and 1980 in

Chapter VI is probably valld at least in a qualitative sense, if not as a

" precise quantitative prediction.




mu“ - Juswjaedag u.on.mq INDT3IO3UUOD ..u:u.muumscoo UT SUBTOTUYDDd] 10F Pas3N IYL "mombo..m
. Y06°Y %09°€ . 806°8" 609y we'e | e - 902°9T V10
T6 O T6. 67 W [ v BETI EETET
TIT TL 28T SET 3 . 915 IesTon
€6T1°T GE9 878°T - S00°T ChLL 67 98%°¢E m TooL
o L v S -  pue Hmoﬁanu.ai
(%4 31 KA LOT 23 €T - 06€ . TedT3InTTRISN
756 e IYET 696 yYe. 8¢ S99°¢ . 'SOT3INEBUOIBY
- . _ - PuUB TBTIISnpur
(2) 99 9 -9t Le T <8 TeoTuEYRmo1309T g
9TS T TLL 88C° € _ 009°T - TS T | LT 90S°S T S0TU013097d
. . - . pue HmuﬁuwuaJ
(961) 029 vy 82z 06T, 9 - L08 - Burssadoig eIeqr
602 122 oEY 8yT S1¢ 19 oTY TIATD
6% 06T 789 e 0cE 0z T T TesTHow)
@ - (© G/ usnoayr | popoeN ¢/ eunr ysnoxyg [/9 o1 | setoueoes | . 0L ounr
JUa1aIITA | s93ENnpeld TB30] STEMBIPYITM yimoxs Juaiany) pafotdug SYIIV
(3) 9. 16) M © ) q9)
YAMOANVH NVIDINHOAL W04 az«zua.az«.»ummpm
T-11IA TV
- RS
S : o=l
: 2=

it
i




104.

£961 1°queidag ©IndT3oPUUO) JO AITSISATU( .umunwo nowuwonum,wonmq ayl

‘ uotjednpy Jo jusmjiedsq 93el§ ‘UOTIBLONPY [BUOTIBOOA JO UOTSTALQ
sjuswaiInbsy TEUOTIEONpF pue SpeaN [eUOTIBdNIDQ :SUOTIEdNOD(Q 99TAISS YITESH = :9DINOGk

Ez6 7 169°¢ 098°T 9%t .umaw~4 TSTVIOL|
[T 66 € T w 66 —eL SEEEE
T <3 Ic7 9¢ GG | To3A0H
, - ... 98T TR3uR(
leEE"T €5l TR T8TL . 6% ISTUSTSAH |-
o , - Te3ueq
LT €TIT . XA he . 8TT umwamuwna
- uorIeTEYUY|
0% Z8T sT 3 9%T ooy FuFIeIoda
AR STL T €L 056 “goaL nnmq,uwm_
0T 76 i, TTT. 79 UEToTuY2030340)|
32 S % 7 67 09% ___.suuammm :
i 76 3 8 Z0T oL 5N
s 0 9 T B e 57a'd
Te30], sjusawmadeTday :oamﬁmmxm. ,,,mwﬂutmum> vmwwﬂmam ZOHH4mDUUO
) L96T . s

¥SNVIDINHOUL TVOIQIW ¥O0d

¢-1IA JTIVL

SNOIIOAL0¥d ANVWAQ

.

Q

IC

E

Aruntoxt provided by Eic:




1

3

NOTES FOR CHAPTER VII

Labor Education Center, University of Connecticut, c. 1970. |

2Occupational Outlook Handbook 1970 71 ed., P. 209.

Connecticut Research Cotmnission, Demand and Supply. ‘Industrial Research
Technicians in' Connecticut 1969- 1975 by H. Bandes. L

Occupational Outlook Handbook 2' cit., p. 205

This report was prepared for the Division of Vocational Education of
the Connecticut State Department of Education by the. Labor Education
Center, University of Connecticut, }1967 : : '

Connecticut's Need for New Teachers 1971-1986 Research Bulletin #2,
Series 1970 71, June 1971. v ‘

New i‘aven Register, August 22, 1971.
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CHAPTER VIII
REPORT ON PLANNED ACADEMIC PROGRAM CHANGES IN CONNECTICUT
Introduction

The followinglreport represents the‘initial analysis of resp0nses to
the Commission for Higher Education s Memorandum Number 10, '"Report on
Program Plans, pertaining to the survey of planned new and discontinued
academ1c programs within the: State s colleges and universities through 1975. .
This memorandum was first mailed.in August ofml970; “Its questionnaire is
1dentical in format to an earlier Memorandum (#5) first sent in DeCember
" of 1967, and published in the Fall of 1968. -
Both memoranda had as their purpose the assessment of academic‘program
. plans throughout the State with regard to the following criteria."theh
nature and scope of anticipated program plans, the date about whichfthese
| plans would become effective, and the number of students who would be in--
volved. A copy of the memorandum response form is- attached as Appendix VIII -B.
The format of this rcsponse form, while valuable for soliciting plans of in-

o

stitutlons, presents a number of difficulties as a source for aggregated

Adata. Should,the Commlssion endeavor to conduct further such surveyspin_

the future,fa new format for the response form might be of value. A suggested

new response form is included with the report as Appendix VIII-C.
- All sources of uncertainty in this survey cannot be alleviated by use
of a new format, however.. The nature of tne information sought somewhat

dilutes the efficacy of such a survey.v In‘a time of'unusua1 uncertainty
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of both an academic and non-academic nature among’colleges and’universities,
a number of institutions have,ekpressed:difficultyﬁat'conceptualizing.the‘ |
emergence of:new'programs in a'generaldsense; vhile.many were'unable tou
state with any degree of certainty such items as effective date;and project—
ed enrollments. The extent to which institutions forecasts of academic.‘

progr ams accurately predict ‘their emergence can be seen by examination of -

rellability study seeking the degree to which programs projected in the

Memorandum #5 survey actually came to pass three or four years hence | This
study is included as Appendix A. | | |

The above comments should not be taken.as'annattempt.to‘disclaimvthe
value of this survey. Rather they should be seen&as'guides7toﬁthe'usefuil:'f
tess of what information the survey.can'produce;. |

The survey itself can be'vieWedbas representing:a fairly aécuféée"-
posture of what the résbbnden:féchpois}wéfe‘thinkingiat”fhé timenthe response
form was returned. Great‘lengths'have.beeﬁftakenrto?provide'the mostfup-
dated infdrmation available.'uAmongithe-data dealt with'in:this‘analysis;
no.information'is anywless recent than’June lS 1971. Additionally, a sub- -

stantial amount of follow-up work has been undertaken in order to try to

eliminate as much ambiguous "de ree not” indicated" cate ory in classification.
8 8

has been avoided denmnstrates the partial effectiveness of these efforts

The larger value of this survey is more qualitative than quantitative

_Responses represent a fair indication of institutional direction in academic'

nmtters ‘even if the scope and level of commitment to the new areas is some-

what uncertain Because 1nstitutions are continuously undergoing changes

in orientation this survey recognizes one of its greatest values as a

source of feedback‘to institutions,“ Future surveys also could continue this

feedback process.
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In general an attempt has been made throughout this analysis to make
it as comparable as is feasible with the information presant in the analysis .
of Memorandum #5 There has been some expansion of the program classifi-
cation system and a somewhat different format of presentation has been em-

ployed. However, in"all essential ways”theisurveys should be comparable,‘
4.METHODOLOGICAL’NOTES‘AND SUMMARY OF DATA

‘The Memorandum #10 survey. was first mailed to allvinstitutions of
higher education in Connecticut in August of l970.> In June of 1971 follow-
up letters were sent once again to all institutions in the State asking

for an update on their original response if it had been returned if it.,
:had not a complete response was requested . Follow-up activities continued,
until a full return_was‘accomplished Questions regarding individual re-
'Sponses:werelresolvedbby means of telephone conversations‘and personal inter--
views,with respondents;. |

Before proceeding_to a_summary of,the"data,_some'explanatory notes
are‘in order " The category of.classification‘ofi"degree:not.indicated" |
includes (a) fprogramsgwhichlwere notblisted asjleading tobspecific degrees,

(b) programsiwhere the degree involved was not readily evident, or (c)
programs where an undiscernable-multiplicity of.degrees"are involved. Ex-
emplifying the latter case is a new school" within a college or university
It should be noted that all the "degree not indicated" entries can be
-traced to one institution, the University.ofIConnecticut. In all other
cases.guestions,ofbdegree not'indicated were satisfactorily resolved through

follow-up activities.
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The basic unit of aﬁalysis is the program. Program, however, is a
somewhat loosely défined term: In aimost all areas a new program consists
of a new course of study leading to a new degree. In cases where a response
indicated a new program involving more than one degree, the response was
either broken down into its constituent units or was listed under 'degree
not indicated" if a reliable breakdown was not available.

Briefly, the results of Memorandum #10 may be summarized as follows:

(1) Some 373 new programs in 27 discipline areas from classifi-

cation scheme encompassing 31 areas are anticipated through
1975.

(2) A total of 21 programs will be discontim.ed at the Associate

and above degree level. Two institutions will either be
closed or merged out of existence.

(3) Two hundred and three new programs are planned at the Bachelor's

degree level and above.

(4) At the level of Bachelor's degree and above the areas of primary

interest in new programs are, in descending order:
a. Education (22)

b. Fine and Applied Arts (22)

c¢. Health Professions (21) )

d. Social Sciences (20)

e. Biological Sciences (15)

f. Letters (15) ;

(5) At the Bachelor's degree level and above there is no definite

direction of new program thrust visible - no group of related

disciplines (e.g., "natural sciences") predominates.
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(6) At the Associate degree level some 171 new programs are
planned for implementation before 1975.

(7) Areas of predominate Associate-level interest are, in des-
cending order:

a. Health Services and Paramedical Technologies (57)
b. Public Service Related Technologies (54)
c. Business and Commerce Technologies (52)

(8) Associate degree programs are the largest single new program
area with 171 (45.8%) of the new programs. There are 86
new Bachelor's programs planned (23.0%)  and 81 (21.7’/..) at
the Master's level. Doctorates, 6th year certificates, and
degree not indicated areas comprise the remaining 35 programs
(9.4%2).

The material presented in these summary tables represents the aggregat—
ed responses from the Memorandum #10 questionnaire. As indicated previously,
the basic unit of comparison is the degree rrogram. This unit is far from
comparable in all cases, however, since the size of a given new program will
undoubtedly vary from institution to institution. Had accurate or even
approximate enrollment information been available it might have been f)ossible
to set up equivalent units in a more meaningful sense. Unfortunately, such
information was not available. Thus, the reader is cautioned not to consider
that a given number of programs within a giver area are equivalent among
themselves, much less in comparison with programs in other areas.

Generally divisions of data have been made somewhat arbitrarily tc;

reflect the following groupings: academic emphasis, type of degree, and

control of the sponsoring institution. The tables themselves should be self-

117
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Bachelor and Ahove. At the level of Bachelor's degrees and above
there do not seem to be any areas of primary thrust in planning of new
programs. Nor do either the independent or public sectors of the system
hold a monopoly on any program area. The division is about equal with 89
new programs in 19 discipline areas (out of a.possible 24) being planned
in the State's independent institutions, while 114 new programs in 16
areas are being planned in the public institutions. At the Baccalaureate
and above level, four discipline categories are drawing about ten percent
of the new program each: Education (10.8%), Fine and Applied Arts (10.8%),
Health Professions (10.3%), and Social Sciences (9.8%). Within the areas
of Social Sciences and Fine and Applied Arts the spiit in programs be-
tween public and private institutions is about equal. In the areas of
Health Professions and Education the State's public institutions are plan-
ning roughly twice the number of new programs planned by the State's private
colleges. The remaining 60% of the new programs planned are scattered
rather randomly across the remaining twenty discipline categories. Only
four categories had no new program plans within them; namely, Agriculture
and Natural Resources, Architecture and Environmental Design, Home Econo-
mics, and Military Science.

The category "degree not indicated" represented a rather small 5% of
the total programs planned at the Bachelor's and abov: level and even
smaller 3% if contrasted with new Associate level programs as well.

There w;ias no special discipline concentration among the "@egree not in-
dicated" programs. i
Two discipline categories warrant special note. In the area of Health

Professions it should be observed that the program listirgs understate the
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significance of new programs in this area. The University of Connecticut
Health Center is a more substantial undertaking than its specific program
listing would indicate. Indeed, within the area of Health there are three
"degree not indicated' programs which originate at the University of Connect-
icut and represent large undertakings equivalent to perhaps several programs
each. Examination of individual questicmnaires reveals that there is a
marked trend for all institutions of higher education to move into the
health manpower area with ever-increasing emphasis. Examination of the
planned new Associate degree programs verifiesA this trend. Also, warranting
some consideration are the new programs classified under Education. It
should be noted that although the number of these new programs is relative-
ly large, it would most likely be inaccurate to state that new teacher
training programs have a high briority. First, many of the new education
programs are narrowly specialized programs and are aimed at very limited
numbers of students. Secondly, many of the education programs are related
only peripherally to teaching or represeat the continuing education of
teachers already trained. Finally, education figures largely among plan-
ned discoﬂtinued programs. In other words, it is unlikely that the teacher
nutput will be significantly increased by the apparently heavy concentration
of planned new education programs.

At the Bachelor's degree level, 86 new programs were planned in some
17 discipline categories. Independent institutions planned new programs at
a rate somewhat less than twice that of public institutions (53 to 33,
respectively). At this level there are no particular emphases in program

distribution other than those noted above.
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At the Masters level 81 new programs were being planned in 15 academic
areas. At this level public program planning exceeded that of the private
sector by a rate slightly in excess of two to one, 56 to 25. There are no
unusual cases of distribution, with the possible exception of the 11.1% of
programs planned in the physical sciences.

At the Doctorate and Post-Doctorate level, plans for some 18 new
programs were indicated in 10 discipline categories. There were no signi-
ficant concentrations, and it is doubtful whether the numbers themselves
are large enough to reflect any meaningful trends if there were.

In the area of new sixth-year programs Qwere being planned, 7 of
which were within the public sector and 3 of which wére in physical science.
Once again the.sample is too small to reveal anything of significance.

In the area of "degrees not indicated", there are eleven entries all
of which come from the University of Connecticut. As was indicated earlier,
many of these programs represent new schools and could be of considerable
importance if more information were available.

Associate Level. At the Associate degree level, 171 new programs are

planned. Of this number, the overwhelming majority will be started in State
public institutions. Only 31 will be started in private two-year colleges
with perhaps a half a dozen being planned in private four-year institutions.
One hundred and nineteen new programs are being planned in the Regional
Community College system, while the State Technical Colleges account for 1l.
Perhaps 5 other Associate-level programs are being planned in state four-year

institutions.
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TABLE VIII-2

PROGRAMS PLANNED BY AREA- AT THE °
BACHELORS DEGREE LEVEL AND ABOVE .

115.

% OF NEW PROGRAMY

Hgg¥s TOTAL NUMBER | AT ALL DEGREE .| 4% OF BACHELORS

_AREA CODE OF PROGRAMS LEVELS * DEGREE AND ABOVE#*#*
iculture and |
tural Resources 0100 | = —;m;mee ] mmmee | mmmaa
hitecture and
vironmental Design 0200 | =  eme;_—_— ] mdaaa —————
a Studies 0300 4 1.1' 2.0
logical Sciences 0400 15 4.0 7.4
iness and Management 0500 8 2.1 4.0
munications 0600 2 0.5 1.0
puter and
formation Sciences 0700 9 2.4 4.4
cation 0800 22 5.9 10.8
ineering 0900 10 2.7 4.9
e and Applied Arts 1000 22 5.9 10.8
eign Languages 1100 7 1.9 3.4
1th Professions 1200 21 5.6 10.3
‘e Economics 1300 | 2= ————— e .
! 1400 1 0.3 0.5
ters 1500 15 4.0 7.4
rary Science 1600 1 0.3 0.5
hematics 1700 4 1.1 2.0
?itary Sciences 1806 ---------------
;ical Sciences 1900 13 3.5 6.4
Lhology 2000 13 3.5 6.4
hic Affairs and Services| 2100 iO 2.7 4.9
ial Sciences 2200 20 5.4 9.8
;logy "2300 2 0.5 1.0
grdisciplinary Studies 4900 4 1.1 2.0
AL 203 54.5 100.0
gl Degrees Awarded 373 NOTE: Percentage details may not add

!1 Degrees Awarded at the

,helor's and Above Level 203

up to 100.0 because of rounding.

. 422
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TABLE VIII-3 )
NEW PROGRAMS PLANNED AT THE BACHELORS LEVEL 116.
BY AREA OF STUDY AND BY PUBLIC AND PRIVATE DISTRIBUTION
NEW | TOTAL % OF ALL | Z OF ALL | % O%
" | HEGIS | PROGRAMS o . : PROGRAMS | PLANNED | PLAN
AREA-" CODE PLANNED PRIVATE 4 PUBLIC 4 PLANNED PRIVATE PUBL
Agriculture and »
0100 - - - - .- - -
Architecture and :
Environmental "
Design 0200 - - - - - - -
Area Studies 0300 2 1  50.0 1 50.0 2.3 1.9 3
. ¥
Biological Sciences | 0400 7 6 .85.7 1 14.3 8.1 11.3 3
i i
! Business and o \
| Management 0500 4 4 100.0 - . - 4.6 7.5
Communications 0600 2 2 100.0 - - 2.3 3.8
Computer and :
Inf ti
Seionong 0700 6 1 16.7 5 83.3 7.0 .9
Education" 0800 12 2 16.7 10 83.3 13.8 3.8 30
Engineering 0900 4 3 75.0 . 1 25.0 4.6 5.7 3
Fine and . : o
Appliad Arts 1000 11 7 63-6 4 36.4 s 12.8 13.2 12
Health Professions 1300 9 6 66.7 . 3 33.3 10.5 11.3 ¢
, Home Economics 1300 - = = = = - =
Law 1400 - - - - - = - ,
' Letters 1500 7 6  85.7 1 14.3 8.1 11.3 k
Library Science -] 1600 1 1 100.0 - - 1.2 1.9
| Mathematics 1700 B - - - = - -
4 -
~ __Military Sciences 1800 - - ~ - B
Physical Sciences 1900 3 2 66.7 1 33.3 3.5 3.8 3
Psychology | 2000 - = - - - - -
j Public Affairs . )
| !
Social Sciences 2200 8 5 . 62.5 3 ‘37‘5 9.3 9.4 ,
1}
- - - 2.3 3.8 !
Theology 2300 2 2 j
B |
Interdisciplinary 3 3 - _ - 3.5 5.7 l
Studies 4900 ‘
TOTAL " 86 53 xxex | 33 300K 100.0 100.0 10i

! Note - Percentage details may not total 100.0 because of rounding.
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TABLE VIII-4
~ 'NEW PROGRAMS AT THE MASTERS LEVEL BY 117.

AREA OF STUDY AND BY 'PUBLIC AND PRIVATE DISTRIBUTION
| NEW TOTAL : % OF ALL [ 4 OF ALL | » OF ALL
i . HEGIS | PROGRAMS ; N B PROGRAMS | PLANNED | PLANNED
‘AREA CODE PLANNED PRIVATE Z PUBLIC % | PLANNED | PRIVATE PUBLIC
:ulture and _ _ _ _ _ _ _ _
? 0100
itecture and
Lronmental _ _ _ _ _ - _ _
ign 0200
Studies 0300 ! 1 100.0 | - - 1.2 4.0 -
;gical Sciences | 0400 7 1 14.3 6 85.7 8.6 4.0 10.7
iziieii‘d 0500 4 .3 25.0 | 1 25.0 4.9 12.0 1.8
inications 0600 B - - - - - - -
:n:er and
yrmation . 2 66. . .0 .6
‘nces 0700 3 1 33.3 7 3.7 4 3

. 2 0.0 6.2 12.0 .6

\tion 0800 . 3 60.0 4 3
leering 0900 3 2 66.7 1 33.3 3.7 8.0 1.8
! -
and ‘ ]
ied Arts 1000 7 - - 7 100.0 8.6 - 12.5
gn Languages 1200 5 - - 5 100.0 6.2 - 8.9
h Professions | 1300 6 1 16.0 5 83.3 7.4 4.0 8.9
Economics 1300 - - = = - - - -

1400 - = = - - - - -
rs 1500 5 1 20.0 4 80.0 6.2 4.0 7.1
ry Science: 1600 - - = = = - - -
ary Sciences 1800 - - = = = - - -
cal Sciences 1900 9 4 44.5 5 55.6 11.1 16.0 8.9
|
‘c Affai .
Serviaes. 2100 4 2" 50.0 | 2 50.0 4.9 8.0 3.6
ogy 2300 - - - = = - - -

\

disciplinary . - _ - - - - -
ies 4900
TAL . 81 25 XXX 56 xxx | 100.0 | I00.0 [I00.0

O - Percentage details

ENC

IToxt Provided by ERI

may not total 100.0 because of rounding.
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TABLE VIII-S
NEW PROGRAMS AT THE DOCTORATE AND POST DOCTORATE LEVELS 11
BY AREA OF STUDY AND BY PUBLIC AND PRIVATE DISTRIBUTION
NEW - TOTAL % OF ALL {7 OF ALL [ Z ¢
HEGIS | PROGRAMS L - . |PROGRAMS | PLANNED | PL{
AREA- CODE | PLANNED PRIVATE % |PUBLIC % |PLANNED |PRIVATE |PUj
Agriculture and
0100 - - - - - - -
Architgctu’re and
Environmental
Design 0200 - - - - - - -
Area Studies 0300 - - - - - - -
Biological Sciences | 0400 - - - - - - -
Business and
Management 0500 - - - - - - -
Communic;ations 0600 - - - - - - -
Computer and
Information
Sciences 0700 - - - - - - -
Education 0800 3 2 66.7 1 33.3 16.7 20.0 1
Engineering 0900 3 3 100.0 - - 16.7 30.0
Fine and ) )
Applied Arts 1000 2 1 50.0 1 50.0 11.1 10.0 1
Foreign Languages 1200 = - - - - - -
Health Professions | 1300 3 3 100.0 - - 16.7 - 3
Home Economics 1300 - - = - - - -
Law 1400 1 1 100.0 - - 5.6 10.0
Letters 1500 1 - - 1 100.0 5.6 - 1
Library Science 1600 - - = = - - -
Mathematics 1700 1 - - 1 100.0 5.6 - 1
Military Sciences 1800 - = = = = - -
Physical Sciences 1900 - - = = - - -
Psychology 2000 2 2 100.0 - - 11.1 20.0
Public Affairs 1 - - 1 100.0 5.6 - 1
and fervices 2100
Social Sciences 2200 - - - = = - -
Theology 2300 ' - - = - - -
Interdisciplinary / - -
Studies 4900 1 1 100.0 5.6 10.0
TOTAL - 18 10 s 8 xxx | 100.0 100.0 10
Note - Percentage details may not total 100 0 because of rounding. S
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TABLE VIII-6
"DEGREE NOT INDICATED" NEW PROGRAMS BY AREA OF
STUDY AND BY PUBLIC AND PRIVATE DISTRIBUTION ) 119.
NEW TOTAL 7 OF ALL | #4 OF ALL | 4 OF ALL
. HEGIS { PROGRAMS PROGRAMS | PLANNED | PLANNED

A REA CODE PLANNED PRIVATE Y 4 PUBLIC % PLANNED PRIVATE PUBLIC
culture and

1 0100 - o= - - - - - -
‘{tecture and

ironmental

ign 0200 - - - - - - - -
' Studies 0300 1 - - 1 1.0 9.1 - 9.1
sgical Sciences | 0400 1 - - 1 100.0 9.1 - 9.1
ﬁess and 4
agement 0500 - - - - - = = -
inications 0600 1 - - 1 100.0 9.1 - 9.1
uter and

ormation '

ances 0700 = - - - - - - -
ation 0800 - - - - - - - -
1eering 0900 -, - - - - - - -
- and

lied Arts 1000 1 - - 1 100.0 9.1 - 9.1
ign Languages 1200 B - - - - - - -
:h Professions | 1300 3 - - 3 100.0 27.3 - 27.3
;

' Economics 1300 - - - - - = - -
; 1400 1 - - 1 100.0 9.1 - 9.1
hrs 1500 - - - - - - = -
{137 Science 1600 B - - - - - - -
hmatics 1700 - - - - - - - -
bary Sciences 1800 B - - - - - - -
3 .

| cal Sciences 1900 1 B - 1 100.0 9.1 - 9.1
f 0logy 2000 - - - - - - - -
¢ Affairs .

L1 Sciences 2200 - - - - - - - -
 0py 2300 B - B B - ) - -
disciplinary - _ - - - - - -
cles 4900

TAL | 11 Po- xxx - 11  xxx 100.0 - 100.0
d

FRIC: Percentage details may not total 100.0 because of rounding.




being planned at the Associate degree level have definite centers of focus.
Program areas account for 83.6% of all the Associate programs.
Services (33.3%), Public Sei-

.Commerce (18.7%).

New Programs at the Associate Level

They are:

120,

Unlike programs at the Baccalaureate degree level and above the programs

Three

Health

'ice Related Technologies (31.6%), and Business and

Table A shows the distribution of new programs among all

categories with regard to all Associate programs and all programs on all levels.

TABLE VIII-A

NEW ASSOCIATE DEGREE PROGRAMS

TOTAL ASSOC.|Z OF ALL NEW % OF ASSOC.

HEGIS AREA PROGRAMS PROGRAMS PROGRAMS
5000 | Business and Commerce 32 8.6 18,7
5100 | Data Processing

Technologies 5 1.3 2.9
5200. | Health Services 57 15.3 33.3
5300 |Mechanical and

Engineering Technologies 9 2.4 5.3
5400 | Natural Science

Technologies 10 2.7 5.8
5500 | Public Services

Related Technologies 34 14.5 31.6
5600 | General Programs in the

Arts and Sciences 4 1.1 2.3

TOTALS 171 45.9 100.0

Total All New Programs - 373

NOTE:

Education at t!
supported education in Connecticut.

to Associate degrees are planned by private institutions.

100.0 because of rounding.

Percentage details may not add to

Associate degree programs by their planning institutions.

127

le Associate degree level is definitely in the hands of publicly
Not more than 20% of the new programs leading

Table B breaks down the
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TABLEVIII-B

NEW PROGRAMS PLANNED AT THE ASSOCIATE DEGREE LEVEL

COLLEGES NUMBER PLANNED | ¥ OF TOTAL
Conmunity Colleges 119 69.6
State Technical Colleges 11 6.4
Private Two-Year Colleges 3l 18.1
Four-Year Colleges 10 5.8
TOTALS 171 100.0

NOTE: Percentage details may not add to 100.0 because

of rounding. :
An examination of curriculum areas in which new programs are planned
reveals that public institutions are limiting their emphasis almost
entirely to technician and paraprofessional training. Independent
colleges on the other hand provide a somewhat wider range, particu-
larly in Associate-level programs planned in the liberal arts, al-
though they are planning no new programs in the areas of industrial
technology and data processing. Private two-year colleges appear to
have a more evenly planned distribution among business, commercial
and administrative education as opposed to the more purely technical
programs, This may be a reflection of the limited capital resources
independent two-year colleges have at their disposal as well as their
traditional liberal arts orientation.

Once again, the area of health manpower training receives very
strong emphasis in both the public and private sectors, although it

is admittedly somewhat muted in the private sphere.
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)

When Associate level plans are taken in conjuction with the pro-

grams planned at the level of the Baccalaureate degrce and above, some
79 new health programs are being planned against no anticipated de-
letions. ‘The thrust of planuing is evident.

Only seven Certificate programs were reported being planned through-
out the State. Thesc seven programs were all in the state techuical col-
lemes and they all pertained to techwology in Industry. This figure may
ne somewhat understated because some of the programs at the community
college lovel may very well have certificate derivatives; howevaer, none
were stated as such. Also, It is possible, though unlikely, that some

of the '"degree wot indicated" plans at the University of Connecticut

may be certificate programs.
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TABLE VIII-7

PLANNED NEW PROGRAMS
AT THE ASSOCIATE DEGREE LEVEL

STATE ' ;
AREA COMMUNITY PRIVATE TWO- TECHNICAL OrTHER
COLLEGES YEAR COLLEGES COLLEGES INSTITUTIONS | TOTAL

00
'siness and 20 9 2 1 32
‘mmerce Technologies
.00

ita Processing 5 - _ - - S
‘chnologies
120

lalth Services 45 7 - 5 57
'd Paramedical
.chnologies
10

chanical and
gineering - - 9 - 9 é
izhnologies :
)0

tural Sciences 9 1 - - 10
chnologies :

)0

»lic Services 40 11 - 3 54
chnologies
)0

*s and
lence or - 3 - 1 4
1eral Programs

TOTAL 11, 31 11 10 171
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TABLZ VIII-8

DISTRIBUTION OF PLANNED ASSOCIATE-LEVEL

PROGRAMS BY DISCIPLINE

COMMUNITY
COLLEGES

PRIVATE TWO-
YEAR COLLEGES

STATE
TECHNICAL
COLLEGES

I")()()O
iBus iness and

ICommerce Technologies

16.37%

29.0%

18.2%

13100
Data Processing
Tachnologies

b.2%

-

5200

Health Services
and Paramedical
Technologies

37.8%

22.67

50.07%

5300
feochanical and
Engincering
Teclhinologies

81.8%

5400
satu.al Science
Tecnnologies

7.6%

3.2%

5500
Public Service
Technologies

33.6%

35.5%

30.0%

5600

Arts and
Science or
General Programs

9.7%

10.0%

IroTALS

1

100.0%

i
I8

106.0%

100.07%

|

100.0%

NOTE:

431

Percentage detail may not exactly total 100.0% because of rounding.




TABLE VIII-9 125,
DISTRIBUTION OF PLANNED ASSOCIATE-LEVEL PROGRAMS
BY CONTROL OF INSTITUTION
STATE
COMMUNITY | PRIVATE TWO- TECHNTCAL OTHER
A R E A COLLEGES | YF' < COLLEGES | COLLEGES INSTITUTIONS | TOTAL

)0
‘3iness and
merce Technologies

62.5%

28.1%

6.2%

3.1%

100.0%

0
‘:a Proces-ing
.:hnolog:‘.8

100.0%

100.0%

10
-1l1th Services
‘| Paramedical

78.8%

12.3%

8.8%

100.0%

ﬁhnologies
0

:hanical and
‘ ineering
“hnologies

100.0%

100.0%

;0
sural Science

90.0%

10.0%

100.0%

ghnologies

(o
*1ic Service

74.1%

20.2%

5.6%

100.0%

ihnologies

e

0

s and

‘ence or

“‘eral Programs

0

75.0%

25.0%

100.0%

.+ Percentage detail may not

exactly total 100.0% because of rounding.
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COMPARATIVE ANALYSIS BETWEEN MEMORANDUM #5 AND MEMORANDUM #10

As has been indicated previously, Memorandum #10 is essentjially
4 duplicate survey of a new program survey conducted in 1967, Memorandum
15, Comparison of the results of both these memoranda should yield valu-
aole inr'ormlat'.on in assessing changes in the direction of planning with
tav nigher‘ education system,

Betore this comparison of results is made, however, one should note
techadiques of analysis which have been changed since Memorandum #5.
First, a somevhat different system of classification has been employed
for use in Meworandum #10. The classification of Baccalaurcate degree
nrograns and above utilizes a somewhat larger scheme than did the
orviginal Hemorandum #5. The following categories have been added:
Architecture and Environmental lesign, Area Studies, Communications,
Computer and Information Sciences, Letters, Military Science, Public
Altairs and Services, and Interdisciplinary Studies. In many cases
these new categories were previously listed under a Memorandum #5
grouping of miscellaneous and unclassified fields. Architecture was
previously listed under Fine Arts, Computer and Information Sciences

was previously listed under Mathematics, Military Science was listed by

the old classification system under Law, and Letters corresponds to

the earlicr category of English and Journalism. One category, Public
Affairs and Services, had no specific slot in the old system, but it
does not represent a significant number of new programs. Finally, two
separate categories under the old classifying system, those of Philoso-
phiy & Religion and Theology, have been werged into one Theology category

under the new system.
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It is the areaof Associate degrees that a major classification
change has been made. In the analysis of Memorandum #5, Associate
degrees were listed in conjuction with all other degrees; so for
that matter were certificate-granting programs which better repre-
sent the often occupational nature of such education. In general,
though, these changes do not represent serious difficulties in com-
paring the two Memoranda.

The basis for clasgification system employed in this Memorandum
and one which will hopefully be adopted for all subsequent Memoranda,

is the Taxonomy of Instructional Programs ‘in Higher Education. This

taxonomy is co-authored by the Western Interstate Commission on Higher
Education and by the Higher Education Surveys Branch of the National
Center for Educational Statistics, Office of Education, HEW. This

is the taxonomy which the future Higher Education General Information
Survey (HEGIS) data will be based. Utilizations of this system, which
also is the basis for a recommended new program plan questionnaire
Appendix B, will hopefully become standard for all CHE data pools.

The following represent the important conclusions which can be

drawn from a comparison of the two Memoranda:

1. The number of new programs being planned has not changed
significantly. In 1968 a total of 370 new programs were
planned throughout Connecticut, in 1971 374 new programs
were planned.

2. Public institutions continue to plan new programs at a rate
of twice that of independent institutions. The public to

independent ratio of new plans was 1.74 in 1968 versus 1.97

in 1971.
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New program emphasis in llealth Professions continues to remain
strong, with 79 new programs planned in 1971 versus 56 antici-
pated in 1968.

Jew Programs planned in Education significantly fewer, from 52
in 1968 to 21 in 1971.

New programs in Engineering and Related Technologies are being
planned at a significantly reduced rate., Thirty-three were
planned in 1968 versus 19 in 1971,

Wew programs are anticipated in the Social Sciences at a some-
what reduced rate although a significant number are still
being planned - 30 in 1971 versus 48 in 1968.

Jew programs planned in Business and Commerce are continuing
at about the same rate.

There is a greater spread ih program distribution in 1971 than
in 1968 when 5 areas accounted for 60% of the new programs.
Part of this change may be the result of counting Associate
degrees separately, however.

Some 23 programs are anticipated as being discontinued as a
result of Memorandum #10 response versus one discontinuance

as a result of Memorandum #5 response. Additionally, two
institutions will be closed or merged out of existence versus
one during the Memorandum #5 time period.

The thrust of new programs remains at the two-year level with

public institutions still dominating this area.
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DISCONTINUED PROGRAMS

Memorandum #10 reveals that there are 23 programs scheduled for
discontinuance some time during the next five years. Of these twenty-
three, twenty-one are in private sector and two are in public insti-
tutions. At the level of Baccalaureate degree and above, eleven pro-
grams are slated for discontinuance of which all are in private insti-
tutions. At the level of Associate degree twelve programs are to be
eliminated of which ten are in private institutions and two are in
public colleges. In addition, two small schools, one of which awards
the Associate degrees only and one of which is a.small divinity school,
are being closed down completely or merged into another institution,
respactively.

A listing of the specific programs being closed down in the discon-
tinuances other than the two school shutdowns are summarized in Tables
C and D. It should be noted that the twd-year private college specialized
almost entirely in fine arts programs whereas the divinity school main-

tained significant programs only in the Theological field.

TABLE C

PROGRAMS BEING DISCONTINUED AT THE BACHELORS DEGREE LEVEL AND ABOVE

Baccalaureate Masters

Program Area : Public Private Public . Private | Totals

! ;
Education 0800 | © 3 10 P2 5
Fine and i
Applied Arts 1000 0 1 0 | 0 1
Foreign
Languages 1100 0 2 0 0 2
Letters 1500 0 ] 1 i 0 0 1
Physical ; - !
Science 1900 ' 0 1 0 1 2
TOTALS f o 8 0 { 3 11
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TABLE D

PROGRAMS BETING DISCONTLIJUED AT THi ASSOCIATE DEGREE LEVEL

' NEW j |
. HEGIS) ; Z
[ PROGRAM AREA ___ i _CODE |PUBLIC | PRIVATE |TOTA
|
Bus iness and !
l_pommcrce Technologies 5000 1 2 .3 )
Data Processing
i Techmologies 5100 == —— —
wiealth Services and ;
' Paramedical Technologioes 4 5200 _— _— ——
Mechanical and ,
| Engineering Technologies | 5300 -—— 5 5 i
batural Science ! :
| Techmologies | 5400 1 1 2 ;
|
Public Service
| Related Technologies 5500 - 2 2 |
Gencral Programs
| In _Arts and Sciences 5600 -—— - —_—
[TOTALS 2 10 12

In general, there are not enough discontinued programs to be able
to draw any definite conclusions. However, by that very fact it can
be stated that within the system there does not appear to be any sigaifi-
cant movement towards curtailment of any specific disciplines. The rela-
tive absence of discontinued programs tends to iadicate, as it did in
Memorandum #5 when there was only one discontinued program, that educational

programs once established tend to be rather intractable. It is also sig-

nificont to note that it is only in the private sector that program cut-
ting appears to be taking place. This very well could be a reflection

of the stringent financial pressures acting on independent institutions \
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which public schools, in recent years at least, have not had to face
quite as directly. Indeed, financial considerations were noted on many
Memorandum #10 responses as affecting not only discontinued programs,
but also new program plans. Many of the programs which were not carried
out as per the Memorandum #5 respoﬁse seem to have been deferred for
what appear to be financial reasons. As the reliability check revealed,
private schools had a much lower follow-through rate than did public
institutions.

Finally, there seems to be a certain amm“l‘x;t of. shifting in program
emphasis taking place in at least the area of Education. Education as
was indicated previously 1s one of the disciplin;a areas in which a sig-
nificant number of programs are planned. Yet, it is also one of the
largest areas of discontinued programs. An interpretation of this
could be revealing in that whereas all the discontinued programs in
Education are occuring in the private sector of the State's institutions,
more than two-thirds of the new programs are coming from the pfivate
sector.

A similar phenomena seems to be taking place at the Associate level
in Engineering Technology programs. Five programs are being discontinued
in this area, all in the private sector. Yet, all new programs in this
field, although relatively small in number (nine Associate programs and
seven Certificate programs), are coming from the private sector. However,
the caveat remains that the number of discontinued programs, even in
these, the largest areas, are so small as to render analysis by discipline

distribution questionable.
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APPENDIX VIII - A

A REVIEW OF MEMORANDUM #5: THE DEGREE TO WHICH NEW PROGRAMS PLANNED
IN 1967 BY INSTITUTIONS OF HIGHER EDUCATION WERE REALIZED OR SUSTAINED

Preface. This memorandum is intended to fulfill one of the specific
objectives of the Student Internship in Economic Development ; namely,
"o reviev institutions' earlier predictions of academic programs and
the degree to which they were realized or sustained." Such a review
was suggested by Professor Jon Joyce of Wesleyan' University. This
review serves as a ''reliability check" on th;a past plans of colleges
and universities in Connecticut, and addresses several other objectives.
First, the reliability check provides a general guide through which
subsequent compilations of institutional program plans (e.g., Memorandum
#10) might be assessed more realistically. Secondly, the review per-
haps would indicate specific disciplines or degree levels in which an
inordinate number of program plans were or were not being realized.
Thirdly, the review poss ibly would illuminate a shift in trends of
institutions' academic planning. Finally, the reliability check would
serve to indicate the utility of new program plans and means by which
such surveys might be modified and improved.

This memorandum is preliminaiy to a compilation of Memorandum #10
questionnaires, which will include qualitative conclusions as well as
recommendations for future surveys of this type. Consequently, it is

based upon an incomplete 1970 return of the Memorandum #10 questionnaires

which differs from the virtually complete 1971 return utilized in the




ey st |

133.

body of Chapter VIIL, Hopefully, most of the difference between the two

bodies of data will be accounted for by the "no response" category, but

discrepancies in the data pool remain. Severe time constraints prevented

a revision of this Memorandum #5 review which would utilize the 1971
Memorandum #10 data. Nonetheless, this review serves as an adequate
guidelix'!le to the relationship between institutions' program plans and
their f:ulfillment.

Results. Public institutions appear to have realized a substan-
tially greater percentage of their program plans than have private
institutions (approximately 41% and 16%, respectively). (See Table
VIII - E). Both groups of institutions continueci to plan in 1970
approximately the same percentage (on the order of 20 to 25%) of
those programs planned in 1967. Thus, private institutions appear to
have allowed nearly twice the percentage of program plans to atrophy
than have the public institutions.

Of programs planned by all Connecticut institutions in 1967,
approximately 307 were realized in 1969, 23% were still being planned

in 1970, and 47% were not mentioned and have apparently fallen from

priority.

TABLE VIII -E

Percentage of Program Plans Realized, Sustained, and Not Indi~
cated by institutional control. (Excludes "No Response'' Data).

Planned in Planned in 1967
1967, rlzd, by and still being
1969 planned in 1970 Not Indicated
Public 41,57% 24, 5% 33.8%
Independent 16.27% 21.67% 61.27%
Total _ 29.6% 23.5% 46.77%

140




134,

In terms of degree level, Bachelor-level program plans were least-
implemented--only about 13.3% of the 45 Bachelor-level program plans
included were on-stream in 1969. At the other extreme, 45.47% of the
11 Doctoral-level programs surveyed had been realized at the time.
(See Table VIII - F). The substantial realization of Associate-level

program plans is also noteworthy.

TABLE VIII -F

Percentage of Programs Mounted, by Degree Level, in descending
order. (Excludes '"No Response' Data.)

DOCLOTAL: « o o o & ¢ ¢ o 4 4 4 e 4 e e 4 e e e e 45,47
ASSOCIALtE « ¢« ¢ ¢ ¢ e 4 e e e e e e e e e e e e .38.9
MASEEY: « « o o o « o o o o o ¢ 4 s 4 e e e e e .29.0
Degree Not Indicated. . « « ¢« « « ¢ v ¢ o 0 00w e .25.0
SLiXth=YEar. « « « o« « « o o ¢ ¢ o o ¢ ¢ 4 w0 21.4
BacheloT. « « o o o o o o ¢ o ¢ o o o ¢ 0440 e e .13.3

- -——--—----------———----------n------———--——------------——----——-----~

Program plans in the Watural Sciences were more likely to be
realized than were program plans in other disciplines. Biological
Sciences, Physical Sciences, Mathematics, and Engineering & Related
Technologies evidenced a greater proportion of program plans realized
than the average figure of about 30% for all programs. On the other
hand, the social sciences faled rélatively poorly in terms of program
plans realized. The categories Psychology, Social Sciences, and Phil-
osophy & Religion included far less than the average 30% of program
plans realized. Health professions, nﬁmerically the largest single
category of new program plans, included a near-average percentage of

plans realized.
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Table VIII-G

Percentage of New Program Plans Realized, by Discipline,
in descending order. (Excludes "No Response" data.)

Biological Sciences 58.3 7
Foreign Languages 50.0
Physical Sciences . 38.4
English & Journalism 40.0
Mathematics 35.7
Engineering & Related

Technologies 33.3
Education 30.3
Business & Commerce 30.0
Health Professions 29.0
Social Work, Social Ad-

ministration, Social

Welfare 28.5
Psychology 25.0
Social Sciences 22.5
Philosophy & Religion 20.0
Fine Arts 18.7
Miscellaneous 15.3

Agriculture & Forestry, Library Science, Home Economics, Theology --
00%; Law -- no plans reported.

Methodology

This review is based on Memorandum #5, "Report on New Program Plans
(through 1972)," mailed December 1967, and compiled December 1968. The
classification by Discipline utilized in Memorandum #5 has been retained.
(Except for indicated dates, the format of the Memorandum #5 is identical
to that of Memorandum #10, which may be found in Appendix 8).

Review of the progress of the various program plans was achieved by

placing each forecast program in a given institution in one of four cate-

gories:

142

VYT YRR TN BT oY o

e et e A 3 T4




2o

136.

I, Program actually mounted, according to inventory entitled
"Degree Programs in Comnecticut's Institutions of Higher Education,
1969-1970 (sic)." (In fact, the title of this inventory is a
misnomer, since Memorandum #7, dated 9/18/68, concerned 'Fields of
Study Being Offered in Institutions of Higher Education in Connec-
ticut, 1968-69").
II. Program still planned, as of Memorandum #10, dated 8/21/70.
I1I. Program not mounted and not mentioned as planned in Memoran-
dum #10.
1v, Because several institutions, generélly in the public sector,
failed to respond to the 1970 mailing of Memorandum #10, programs
mentioned by these institutions in Memorandum #5 that were not
listed in the program inventory (category I) were placed in cate-
gory 1V, entitled 'No Response'. Thus, samples both including
and excluding the '"No Response'' Data are found in the appendices.
Other statistical problems resulted fron; the softness of the raw
data, and were treated as follows:
1. Because of the technique used in assembling the data of this
survey, the total number of new prograns cons-idered differs from that of

the Memorandum #5 compilation. The difference results from a desire to

| reduce the magnitude of the "Degree Not Indicated" Category as well as

to standardize inclusions of program pléns according to HEGIS criteria.
2. In order that percentages calculated on the bases of a small

sample of programs planned in a give.n> discipline might not be over-

emphasized, the sample size (n) in each discipline is provided in Tables

VIII -10,-11, and -12.




R b et

g T T

T RN

Ll T

G R ]

iy Pt T b artb D

"

(n) represents the numbers of programs planned in the discipline in

1967, according to the Memorandum #5 data.

3. The very few instances of planned and unplanned discontin-
uances of programs were treated on a credit/debit basis in the com-
pilation.

4. Those few programs being planned jointly among institutions
in Memorandum #5 were counted once for each participating institution;
it should be noted that only one joint program offering in fact was
mounted.

5. Data on programs' enrollment figures and dates effective were
not utilized in this compilation. Both categorics of information were
provided too intermittently to be statistically useful. In addition,
dates effective were often coupled with the phrase "uncertain," this

creating a third date effective category which would severely hamper

classification.
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APPENDIX VIII-B
141.
COMMISSION "'FOR HIGHER:-EDUCATION

REPORT ON PROGRAM PLANS

———————

PART A. NEW PROGRAMS

‘Name ol Institution

?Informnlion Supplied by
(Name and Title)

[

A. New Programs 71pndicate below any schools, colleges, geographic locations, degrees,
majors or programs (other than short term) you expect to establish
through 1974-75,

Estimated Fnrollment bv 1975b
! Dated Undergraduate Graduate
Hature,description,comment?® Effective Full-time | Part-time |Full-time{ Part-time

e e e

8 TInclude changes now under discusslon, or which have. rot yet received
governing board's approval. In such casecs, please mark the cffective -

date as "uncertain."

b Enrollments: Refer only to the specific program being described.
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APPENDIX VIII-B

COMMISSiON FOR HIGHER EDUCATION -
REPORT ON PROGRAM PLANS
PART B. DISCONTINUED PROGRAMS
Name of Institution
Information Supplied by
(Name and Title)
. B. Discontinued Programs Indicate below any schools or colleges, geographic

locations, degrees, majors or programs (other than shos
term) you expect to discontinue through 1974-75.

Date Current EnrollmentD ;
To be Undergraduate Graduate |
Nature,description,comment? Disctd? Full-time | Part-time Full-time | Part—f

8 Include changes now under discussion, or which have not yet received governing
board's approval. In such cases, please mark the effective date as 'uncertain.

] b Enrollments: Refer only to the specific program being described.
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CHAPTER IX

GRADUATE FOLLOW-UP STATISTICS FOR SELECTED AREAS

OF HIGHER EDUCATION IN CONNECTICUT

The following tables represent statistical aggregations of selec-
ted academic areas derived from follow-up studies done by two important
constituent units of Connecticut higher education, for their graduates
in the indicated years. The institutions for which information is
presented are the University of Connecticut and the four State Techni—
cal Colleges. |

In ‘and of themselves, these institutions represent a significant
source of supply of the types of higher-educated manpower which have
been discussed throughout this report. The State Technical Colleges
provide, as has bveen discussed in the previous chapter, ‘one of the
primary sources for new industrial and scientific technicians. The

.University of Connecticut represents not only one of the largest single
accumulations of undergraduates in the state, but also maintains 'fully

one third of the State's Doctorate programs as’ well as a. substantial

-number of other graduate programs. It is one of the few institutions S

in the State where a full range of program offerings is maintained.
The reader should be cautioned : how'ever, that in utilizing the

material presented it must be- born in mind that these institutions ‘and

their graduates are not necessarily representative samples of student

Indeed, one.

would expect that an. instituti0n such as the University of C0nnecticut

P et T
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would tend to send a much smaller percentage of its graduates out of
state than does Yale University, for instance. This would only be
consistent with the geographical origins of the different student
bodies.

No actual attempt has been made to integrate this information into
the supply analysis due to the fact that it is admittedly incomplete
and not necessarily fully reliable. Rather it is presented for purposes
of reference and example. |

The types of relaticnships which can be drawn from these tables
are vital components of the supply side for any type ‘of a complete
occupational-educational matrix. By examining the percentage of
students who enter the IWOrking, force each year one can determine how
many new entrants will actually be made aVailable' to £ill needs in
specific occupations. By examining the' rate by which gradua_tes move
out of state, which can be derived from suri/eys such as those presented
by the University of Connecticut, the actnal\available supply figure
can be further adjusted. |

With regard to professions _into which entry _occurs.from a number .
of different degree levels it is possible -to adjust. for potential
double counting by utilization of the figures _‘which ind_icatehow man}.iv’
students in a given year continue'with further education., Once again,

the supply function can be adjusted accordingly. .

Finally, the placement ‘data such as- presented here may also provide

a good indication of: ‘the relative strengths of demand in given profes—

sions in terms of indicating the propensity of students to enter the

""profession‘.' One might legitimately expect that areas which had a high
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propensity to draw qualified applicants are areas where significant
numbers of unfilled jobs are in existence.

With regard to the specific tables presented here, a vvord .per-
taining to their sources is in order. The tables which deal with
graduates in the selected areas of the liberal arts have as their
source the annual placement study prepared by the placement office
of the University of Connecticut. These reports are in-house reports
and it is only through the gracious cooperation of the placement office
that they were available for use. Additionally, it should be noted
that these are far from complete studies of .University of Connecticut
graduating classes. The reports themselves, deal onlv with those
students who have reported their situation to the'placement office.
Although we were informed at the Placement Office that they should
represent reasonably unbiased sampies, in many cases the ‘reporting
sample is so small as to run the risk of being statistically insig-
nificant. This consideration is what has brought about ‘the ‘aggregations
presented of students receiving graduate degrees. Finally the tables

presented here only represent small sections of the total amount of

information. These tables concern th'emselve_s" only with a sampling'of

the areas which were determined earlier in this report_to bear a Sig-

nificant correlation' with specific occupational areas.' .'

The material relating to technician categories. is much more com-’

-plete ‘and it represents a nearly complete survey of not only all

graduates in a given year but also all of the academic programs offered
by the Technical Colleges. 0nce again, however, aggregations and al— ‘

terations of the data have been made in order to form a concise pre-- .
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sentation in this chapter. The surveying agency was the Connecticut

Department of Education, Vocational Education Division.

Highlights of Graduate Follow-up Surveys

Among senior classes graduating from the University of Connecticut
in 1967 through 1970, who joined the labor force, engineers accepting
positions in Connecticut ranged from 50% to 72%, nurses accepting in-
state positions ranged from 62% to 94%, and teachers accepting positions
in Connecticut from 53% to 84%. Oire.r the four-year period, about 70%
of Bachelor's in Engineering took jobs upon graduation while about 90%
of nursing graduates found such employment. At the graduate levels,
of the Master's and Doctorate recipients graduating in 1968 and 1969,
about 70% of the Engineers finding employment did so in_Connecticut’.
Unemployment of recent science graduates seems evident.

Of State Technical College graduates from the classes of 1966
through- 1970, virtually 50% found limmediate employment as technicians
while 9% entered the Armed Forces:, 35% continued their education full
time; about 1% were employed as other than vtechn:l.ciavnsv, and the remaining
5% were largely par’t—time workers, unemployed,‘ or unavvailable for sur-
veying.' These figures indicatethat- the ,occupat_i_onal“feed—through of
industrial technicians is very high relative 'to most other educational.
disciplines. There is some employment gradation amoung the various.
technical fields but this does not appear to be significant |

This’ data, if its collection is expanded throughout ‘the States'

institutions of higher education on a standardized basis,' would provide

L tr e pensmsam gy o7 g B - .
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an ideal source for the migration and employability data necessary to a

thorough supply demand analysis. The data presented in the following

13 tables represents a preliminary index to such information.
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X. RECOMMENDATIONS

In the opinion of the authors of this report, projections of
supply and demand for higher-educated manpower in a moderately-sized
State like Connecticut probably cannot be developed much further than
those herewith in terms of comprehensiveness or SOphisticatioﬁ. This
conclusion is a recognition of the lack of data and information-pro-
cessing channels currently available.

df first priority for expansion of this research is the develop-
ment of an empirically-derived education/occupation matrix. Such a
matrix, if developed on a national level, could be coordinated with
the existing industry/occupation matrix. This i/o matrix has been in
turn coordinated with a national econometric model. Such a development
would make known the projected effects of macro-economic developments
on the market for manpower possessing a given degree of education. (A
more detailed discussion of matrices may be found in Chapter III).

In ordar to assess all aspects of the supply and demand of edu-
cated manpower in a State or region, further development of migration
and mobility data is essential. Geographically, this data must be de-
veloped for the States and regions . as well as for the Standard Metro-
politan Statistical Areas. Demographically, this data should ideally
be developed for occupation at the detail of the D.0.T. three-digit
categories and not simply for the ten socio-economic categories utilized
by the Census Bureau. (Further information on mobility and migration is
included in Chapter V).

Regardless of the implementation of the above projects, all levels

T i |
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and branches of government should endeavor to standardize their occu-
pational data and discussions according to the Dictionary of Occupational
Titles and their educational data and discussions according to the Higher
Education Ceneral Information Survey format. All such data should be
assembled in such a manner as to maximize the possiblities for partial
and complete aggregation and disaggregation. "(Chapters III and 1V dis-
cuss the various classification systems for occupational and educational
data.) . |

Federal agencies who mighr potentially be interested in the develop-
ment of an education/occupation matrix include the U.S. Department of
Labor's Manpower Administration, the U.S. Departmeét of Commerce, and
the Office of Education.

Although it would appear that further internships of this type
on a state-by-state basis will face similar constraints, two avenues for
utilizing interns to develop supply/deménd data for educated manpower
might be possible. One suggestion would be to have a team of several
interns tour the various States with NEBHE's constituency in order to
ascertain the level of data available in each state. A second suggestion
would be that a group of interns might study one axis of the matrix,
such as the economic interrelatiénships between the New England States
az they affect demand in occupations. Again, we feel that a develop—-
ment of statistically sampled education/occupation matrix is essential
to further studies of this type. An almost limitless number of projects
could follow in the wake of such an education/occupation matrix.

To the Connecticut Commission for Higher Education, we recommend a

revision of the Report on New Program Plans as discussed in Chapter VII
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and exemplified in Appendix VIII-C. Hopefully, such a revised question-
naire would provide standardized data for input into the proposed manage-
ment information system. Conducting such a survey every three years for
a five-year outlook would probably allow a reasonably cu?rent indication
of institutions' thinking.as well as an empirical evaluation of the effi—
cacy of such thinking along the lines of Appendix VIII-A, "A Review of
Memorandum #5."

A system-wide follow-up survey of graduates of the nature of the
surveys discussed in Chapter IX would be invaluable for assessing the
relationship between the State's inputs and outputs in higher education.
The surveys, conducted by HEGIS and D.O.T. education;1 ana occupational
classifications, would indicate how expansion of various curriculum areas
would affect the States' labor market. Such an indication would be in-
valuable to the State's education planners by providing an assessment of
the employment opporfunities for graduates of various curricula.

The implementation of the above data collection is fundamental té
the Commission's assessment of higher—gducated manpower supply and demand.
The use of data-processing technnlogy would maximize the versatility of
such raw data, of course. Full cooperation of the various institutions
in the State is necessary if the data collected is to be used for com-
parative and analytical purposes, of course} In the long-run, the dis-
semination of such information ﬁrobably will be of most valie to the in-

stitutions themselves.
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CHAPTER XI

SELECTED A.N.NOTATED‘BIBLIOGRAPHY

I. GOVERNMENT DOCUMENTS AND REPORTS -- NATIONAL

U.S. Department of Health, Education and Welfare. Office of Education.
National Center for Educational Statistics. Projections of Educational
Statistics to 1979-80. OE-10030-70. Washington: G.P.0., 1970 Issued

Annually.
Basic Federal source book for educational prOJections, includes

graphics and historical data.

U.S. Department of Health, Education and Welfare. Office of Education.
National Center for Educational Statistics. A Taxonomy of Instructional
Programs in Higher Education. OE-50064. Washington: G.P.O., 1970.
A sophisticated, comprehensive, and flexible means for classi-
fication of academic programs in higher education;'separates two-~year
programs from those at the Baccalaureat level and above; an essen~ -
tial tool for presenting the supply side of the education/occupation
relationship,

U.S. Department of Health, Lducat‘ion and Welfare. Public Health Service.
National Institutes of Health. Health Manpowver Source Book: Section 2,
Allied Health Manpower, 1950-1980, b, MQ'yland Y. Pennell and David P. Hoover.
Washington: G.P.0., 1970

Includes useful national data on both educational and occupatlon-

al aspects of health paraprofessionals; useful in establishing an

interface.

U.S. Departmerit of Labor. U.S. Manpower in the 1970's. Washington:
G.p.0., 1970.

Simplified graphical presentations of historical and project-—
ed manpower data; particularly useful for presentations to

the uninitiated.

: ", » ' .

U.S. Department of Labor. Bureau of Labor Statistics. College Educated
Workers, 1968-80: A Study of Supply and Demand. Bulletin 1676. Washington:
G.pP.0., 1970. '

The Basic Labor Department Study involving highly educated

manpower; however, it often fails to quantify the supply

side of the relationship to its most useful extent, occupa~

tional breakdown is not adequate and compositions of the

categories are often uncertain.

U.S. Department of Labor. Bureau of Labor Statistics, Occupational
i 1960-67. Bulletin 1643. Washington: G.P.0., 1970.

Part of the data necessary for a national industry-occupation
matrix; helpful in ascertaining trends in occupational demand.
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U.S. Department of Labor. Bureau of Labor Statistics. Occupational Out-
look for College Graduates, 1970-71 Edition. Bulletin 1681. Washington:
G.P.0., 1971.
Reprints of portions of the Occupational Outlook Handbook (BLS
Bulletin 1650) that pertains to occupations requiring higher
education; intended for guidance use and thus highly verbal,
this publication is useful in outlining job qualifications and
definitions and also in providing some quantitative data.

U.S. Department of Labor. Bureau of Labor Statistics. Ph.D. Scientists
and Engineers in Private Industry, 1968-80. Bulletin 1648. Washington:
G.P.0., 1970.

A brief qualitative report based on questionnaires sent to

various firms throughout the nation; includes some quantita-

tive data. '

U.S. Department of Labor. Bureau of Labor Statistics. Technician Manpower
1966-80. Bulletin 1639. Washington: G.P.0., 1970.
A thorough demand analysis for technicians; includes a substantial
methodological digression entitled 'Directions for Future Research,"

outlining data gaps.

U.S. Department of Labor. Bureau of Labor Statistics. Tomorrow's Manpower
Needs: National Manpower Projections and a Guide to Their Use as a Tool

in Developing State and Area Manpower Projections. Bulletin 1606.  Washington:

G'P '0' ’ 1969 L] . . )
The basic industry/occupation matrix utilized by the Federal

government; contains data relevant to exogenous influences on
the labor force. ‘ :

\

U.S. Department of Labor. Bureau of Labor Statistics. The U.S. Economy
in 1980. Bulletin 1673. Washington: G.P.0., 1970. -
Comprehensive survey of generally macro-economic projections;
. portions are similar in format to the Economic Report of the
President. :

U.S. Department of Labor. Manpower Administration. Dictionary of Occu-
pational Titles, 3rd ed. Washington: G.P.O., 1965.
Essential tool for defining occupations for use in supply/demand
analysis' and projections.

~t

U.S. Department of Labor. Manpower Administration. Manpower Projections:
An Appraisal and a Plan of Action. Washington: G.P.0., 1967.

Discusses data gathering methods as well as those used in

projecting manpower demands; outlines data gaps. '

U.S. Department of Labor. Manpower Administrationm. Occupational Licensing
and the Supply of Nonprofessional Manpower. Manpower Research Monograph
No. 11. Washington: G.P.0., 1969. '
Essentially a compendium of licensed occupations in the fifty
states, this report provides a basis from which gathering
supply and demand data for occupations with higher educational
requirements might be facilitated. ‘

!
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U.S. Department of Labor. Manpower Administration. Bureau of Employ-

ment Security. U.S. Employment Service. Prospective Occupations for

Liberal Arts and Science Graduates. 1966. '
Relates undergraduate curriculum areas to prospective occupations
by Dictionary of Occupational Title Classifications; does not
consider supply and demand.
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U.S. Department of Labor. Manpower Administration. :U.S. Training and
Employment Service. Conversion Table: Bureau of the Census-Dictionary
oX Occupational Titles. 1970.
- An essential document if standardization of various Federal
occupational data is desired; an alternative occupational
classification system to the D.O.T.

II. GOVERNMENT DOCUMENTS AND REPORTS -- CONNECTICUT

Connecticut. 'Commission for Higher Education. Degree Programs in
Connecticut's Institutions of Higher Education 1969-1970. Hartford, 1969.
An inventory, cross-listed by institution and old HEGIS
category.

Connecticut. Commission for Higher Education. An Estimate of the Total
Full Time Undergraduate College Population of Connecticut Residents and
a Projection of Enrollments for higher Education in Connecticut Based upon
this Estimate, by Francis J. Degnan. Hartford, 1970. :

A methodically developed projection, including data for

individual institutions.

Connecticut. Commission for Higher Education. Occupational Projections for
Connecticut: A Survey of Existing Information, by Micheal B. Krok.
Staff Paper. Hartford, 1968.

A pilot survey reviewing the problems. fm_ing supply/demand

analysis on the state level; includes bibliography.

Connecticut. Commission for Higher Education. Higher Education Annual
Enrollment Survey. Hartford, 1967. Issued Annually.
Assembled from HEGIS questionnaire, this publication graphically
and arithmetically outlines enrollment and degree data, along
with other areas.

Connecticut. Commission for Higher Education. New Programs Planned By
Institutions of Higher Education in the State of Connecticut 1968-1972.
Unpublished draft. Hartford, 1968.
Summary of Memorandum #5 asking institutions their academic
plans. : , .

Connecticut. Commission for Higher Education. Projected Industry and
Employment Trends in- Connecticut, by Michael P. Krok. Staff Paper:
Hartford, 1968.

A survey of the Connecticut economy with specific emphasis

on its relationship to educational system inputs.
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Connecticut. Interregional Planning Program. The Socio—Economic Growth

Model, by John M. Thompson, Jr., Staff Paper. Hartford, c. 1966.
An expansion of an industry/occupation matrix; could be a
basis for comprehensive state-wide manpower demand projections.

Connecticut. Labor Department, Employment Security Division. Occupati

onal

Outlook 1968-1975. Hartford, c. 1970.
A demand analysis, giving demand by Census Bureau occupational

categories for 1960, 1968, and 1975; a narrative is included.

Connecticut Research Commission. Demand and Supply: Industrial Research’

Technicians in Connecticut 1969-1975, by H. Bandes. Hartford, 1969.
Qualitative and quantitative study outlining technician
employment in the State; relates educational attainment to

specific employment.

Connecticut. Research Commission. The Non-Completer in the Connecticut

State Technical Colleges' Class of 1968, by H. Bandes. Hartford, 1969.
Interesting report which outlines phenomenon of technicians
wvith one year of training filling technicians' slots in the
job market; this upgrading is a necessary consideration in
a supply/demand analysis as an index of gap.

Connecticut. State Department of Education, Division of Vocational
Education. Graduate Follow Up: Statistical Data on Connecticut Stu-

dents Completing Vocational Programs in 19--. Hartford, Issued Annually.

Statistically traces the employment obtained by graduates of
technical and vocational programs throughout the state, ‘in-
cluding post secondary programs such as the State Technical
Colleges. (Note: Since this report is required for Federal
funding of these programs, similar repoi‘ts are probably avail-
able for every State.) :

Connecticut. State Department of Education, Division of Vocational
Education. Health Service Occupations: Occupational Needs, Edu-
cational Requirements, by David Pinsky et al. Hartford, 1967.
An adequate survey of all allied health fields, with regional
health needs outlined numerically by the various professions.

Connecticut. State Department of Health. Inactive Health Proiject:
Final Quarterly Progress Report, August 31, 1970, by Norma Lundquist

and Barbara McCarragher.
An interesting and thorough follow-up survey of Registered Nurses,
Dental Hygienists, Dietitians and Social Workers, revealing the
employment constraints upon a (female) secondary labor force.

Little, Arthur D., Inc. An Assessment and Projection of the Resources

and Needs of Independent Higher Education in Connecticut. Report to the

Connecticut Commission for Higher Education, 1971
Includes projections of independent colleges' enrollments and
degree awards as well as profiles of colleges at present.
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Little, Arthur D., Inc. ieeds for Higher Education Related to Regional
and Statewide Economic Development in Connecticut. Report to the Connecti-
cut Commission for Higher Education, 1971
Has a heavy orientation to social needs as opposed to economic
demand; contains a good number of summaries of educational and
regional economic data throughout the State.

Malsbary, Dean R. An_ Introductory Study of School Leavers from the Business

Program in the Community Colleges of Connecticut. Storrs: Department of
lligher, Technical Adult Education, The School of Education, The University
of Connecticut, 1970.

Based on a questionnaire sent to graduates and non-graduates,

the study indicates the occupations in which students in a

narrow spectrum of higher education find employment; provides

some elementary data for an interface. » ,.

University of Connecticut. Labor Education Center. The Need for Tech-
nicians in Connecticut. Storrs, Conn~cticut: c. 1970
Although a '"needs' analysis, this report is close in accuracy to
a demand analysis because the strong social considerations that
exaggerate (e.g.) allied health '"needs" as opposed to "demand"
are not present in a discussion of industrial technicians.

University of Connecticut. School of Engineering and Labor Education
Center, joint project. Connecticut Metalworking: The ‘Decade Ahead.

Storrs, Connecticut: c. 1969
Includes discussion of occupations which require higher education

within the metallurgical field.

III. GOVERWMENT DOCUMENTS AND REPORTS ‘-~ OTHER LESS-THAN-NATIONAL

Hamovitch, William and Levenson, Albert M. Projected Employment and
Occupational Mix: Nassau-Suffolk 1970-85. Hempstead, N.Y.: Hofstra

University Center for Business and Urban Research, 1968
Provides the basis for demand data utilized in Levenson's supply/
demand analysis (see below).

Lawrence, Ben; Weathersby, George; and Patterson, Virginia W.. Outputs -
of lligher Education: Their Identification, Measurement, and Evaluation.
Boulder, Colo.: Western Interstate Commission for Higher Education, 1970
A sometimes successful attempt to bridge the gap between.the
philosophy of cost/benefit analysis and the philosophy of
education as of intangible benefit; the nature of the presen-
tation is somewhat too popularized to be used in research.

Lee, Everett S., and Rhee, Jong Mo. Migration to the New England States.
Wellesley, Mass.: WNew England Board of Higher Education, 1969
Based on 1969 census data, this report relates migration to
educational achievement; data is broken down by State; a
necessary component of any ideal education/occupation matrix
at the less-than-national lzvel.
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Levenson, Albert M. Manpower Supply and Demand in Nassau-Suffolk 1965-75.
Hempstead, N.Y.: Hofstra University Center for Business and Urban Research,
1970
Accounting for all levels of education, this is perhaps the only
comprehensive supply/demand analysis of education and manpower
completed on a less-than-national level. .

Pennsylvania. Department of Community Affairs, Manpower in Pennsylvania,
by Louis T. Harms and Rosella James. Volurel, Methodological Statement;
Volume I1I, Projections to 1980, Harrisburg, Penn.: 1967
An expansion of an industry/occupation matrix to provide a
county-by—county breakdown of anticipated demand.

U.S. Department of Labor.\ Bureau of Labor Statistics. Employment Out-
look for 1971 College Graduates. Regional Report No. 71-4. Bostony 1971

Short, qualitative report concerning employment difficulties
and opportunities in selected industries throughout New
England; lacks comprehensive quantitative data.

Watson, Donald A. An Input-Output Model for State Manpower Projections.
Eugene, Oregon: University of Oregon Bureau of Business and Economic

Research, 1970
Results of a study funder by the Manpower Administration which

outlines development of an industry/occupation matrix on a
state level; concludes that sample of only a State's largest
industries can guide entire matrix.

IV. BOOKS, GENERAL

Y

Becker, Gary S. Human Capital: A Theoretical and Empirical Analysis,
with Special Reference to Education. New York: National Bureau of

Economic Research, 1964
The classic work establishing education as an investment which

repays the individual in terms of higher earnings and wealth.

Berg, Ivar. Education and Jobs: The Great Training Robbery. New York:
Prager, 1970 :
An irreverent look at the purported educational requirements
generally held necessary for success in a number of occupations;
more quantification would have been useful; should be valuable
in interfacing education and occupation.

Caffrey, John, ed. The Future Academic Community: Continuity and

Change. Washington, D.C.: American Council on Education, 1969
A collection of essays oriented to the generalist and educational-
ist; sections on "The Financing of Higher Education" and "Managing
the Future' introduce the reader to some current thoughts relevant
to a supply/demand outlook on education.
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Davis, Russell G. Planning Human Resource Development: Educational Models

and Schemata. Chicago: Rand McNally & Co., 1966

Excellent and quite readable survey of quantitative approaches

to educational impact; considers all levels of education; partic-—
ularly concerned with planning impact of educational planning

on underdeveloped countries.

Eurich, Alvin C., ed., Campus 1980: The Shape of the Future in American
Higher Education. New York: Delacorte Press, 1968 '

A very general collection of essays; readings such as that on the
community college introduce the reader to some of the conflicts
of interest inherent in education planning.

Folger, John K., Astin, Helen S5.: and Bayer, Alan E. Human Resources
and Higher Education. WNew York: Russel Sage Foundation, 1970

Comprehensive, current, though slightly disjointed overview; a
fine collection of statistics is included throughout; as a result
of many individuals' work over a number of years, this volume is
an essential basis for relating occupations to higher education.

Greenfield, Harry I. Allied Health Manpower: Trends and Prospects.

New York: Columbia University Press, 1969
Comprehensive overview of the pregnant field of health para-
professionals; not particularly useful from a methodological

vievpoint.

Kotschnig, Walter M. Unemployment in the Learned Professions. London:

Oxford University Press, 1937
Valuable for both historical and international perspectives

on the issue of planning for the employment of manpower
supplied by higher education. )

Lecht, Leonard A. Manpower Needs for National Goals in the 1970's. New

York: Frederick A. Praeger, 1969 :
Useful overview of national needs; often more socially-oriented

than economically-oriented.

Lester, Richard A. Manpower Planning in a Free Society. Princeton:
Princeton University Press, 1966

Readable, generalized approach to the constraints inherent

in planning and projecting manpower supply and demand;

leaves a Great Society flavor with the reader.

Morton, J.E. On_the Evolution of Manpower Statistics. Kalamazoo, Mich.:
The W.E. Upjohn Institute for Employment Research, 1969
After a heavy dose of history, this publication provides an
interesting guide to the statistical pitfalls in manpower
research, as well as outlining a strategy for the gathering

of needed data.




National Manpower Council. Education and Manpower, ed. by Henry David.

New York, Columbia University Press, 1960
Somewhat dated but worthwhile introduction to education's macro-
and micro-impacts upon the economy; Part 4 is specifically con-

cerned with higher education.

Spaeth, Joe L., and Greeley, Andrew M. Recent Alumni and Higher Education.
New York: McGraw-Hill, 1970
Essentially a sociological survey achieved via public opinion
research; Chapter 9, "Higher Education and Occupational Attain-
ment," has potential for use in manpower analysis.

Thonstad, Tore. Education and Manpower: Theoretical Models and Empiricsl
Applications. Toronto: University of Toronto Press, 1968

An ideal theoretical and empirical consideration of relation-

ships between education and manpower; its mathematical techniques

are highly sophisticated; the example used throughout is Norway.

----- . .Manpower Planning; A Research Bibliography. Bulletin 52.

Minneapolis: University of Minnesota Industrial Relations Center. 1970
Major headings include: Introduction to Manpower Plamning,
Aggregate Manpower Planning, Disaggregate Manpower Planning,
Foreign Manpower Planning, Manpower Planning in the Firm,
Productivity and Technological Change; Miscellaneous.

U.S. Department of Health, Education and Welfare. Office of Education.
Manpower Research Inventory for Fiscal Year 19~-,  Washington; G.P.0.,

Issued Annually : ,
A publication of the Educational Resources Information Center

(ERIC); a computer print-out by topic of research studies
which generally are not indexed elsewhere.

U.S. Department of Labor. Manpower Administraiton. ‘Manpower Research
Projects Sponsored by the U.S. Department of Labor, Manpower Administration,
through June 30, 19--. Issued annually in Fall :
Provides a bibliographic guide to projects in progress as well as
those completed; provides names and addresses of researchers as
well as listing libraries, government offices, and other sources
of published information. S

VI. MISCELLANEOUS

American Council on Education. A Fact Book on Higher Education. Issued
Four Times Annually. :

Collects existing data with annual revisions;ri:ihcludes graphics.




Cartter, Allan M. '"Scientific Manpower for 1970-1985." Science, 172
(9April 1971) 132-140.
A look in the present and future drop in the demand for Ph.D.'s
in the sciences; Cartter states that his iconoclasm of ten years
ago has been conformed by demographic and economic developments.




June

June

June

June

July

July

July

July

July

July

July

14

24

28

29

23

28

30.

176

CHAPTER XII
INTERVIEWS WITH RESOURCE PERSONS

Mr. Dennis Little, Institute for the Future, Middletown

Mr. Kapriel Kaprielian, Labor Research Supervisor, State
Labor Department, Wethersfield.

bDr. Edwin L. Caldwell, Vice President and Economist,
Connecticut Bank and Trust Company, Hartford.

Mr. Bradford S. Chase, Principal Planning Coordihator,
Office of State Planning, Hartford.

Dr. Bernard D. Shea, Associate Executive Officer for
Academic Affairs, Board of Trustees for Regional Commanity
Colleges, Hartford.

Mr. Edward M. Butler, Office of State Planning, Hartford.

Mr. John Glynn, Director and Extensions Professor; Mr.
David Pinsky, Extension Professor; Mr. William J. Flood,
Research Assistant - Labor Education Center, University

of Connecticut, Storrs.

Mr. Giles A. Packer, Administrative Assistant, Placement
Office, University of Connecticut, Storrs.

Dr. William C. Orr, Associate Provost, University of
Connecticut, Storrs.

Mr. Ralph W. Bess, Director of Testing and Institutional
Research, Norwalk Community College. :

Mr. Peter I. O'Héra, Director of Admissions, Norwalk
Community College.

Mr. Lucian L. Lombardi, Director, Board of Trustees for
State Technical Colleges, Hartford.

Dr. Claire Reinhardt, State Department of Education,
Division of Vocational Training, Hartford.

Dr. Joseph R. Dunn, Director of Institutional Research,
Central Connecticut State College, New Britain.
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