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Documents are available from the Educational Policy Research
Center at Syracuse in three formats, besides the regular
publication, Notes on the Future of Education:

RESEAKRCH REPORTS

Reports which have completed review by the EPRC and which
deal with specific, policy oriented research. The reports in
this geries are usually marked by intensive research, either
quantified or historical, and address themselves to specific
research questions.

EXPLORATORY REPORTS

Reports which, while dealing with policy issues, often approach
the realm of conjecture; they address themselves to social
issues and the future, may be prescriptive rather than descrip-
tive in tone, and are, by nature, more controversial in their
conclusions. The review of these reports by the EPRC is as
rigorous as that for Research Reports, though the conclusions
remain those of the researcher rather than necessarily repre-
senting consensus agreement among the entire Center staff,

WORKING DRAFTS

Working Drafts are papers in progress, and are occasionally made
available, in limited supply, to portions of the public to allow
critical feedback and review. They have gone through little or
no organized review at the Center, and their substance could
reflect either of the above two categories of reports.

. e

The research for this paper was conducted pursuant to Contract
No. C 53173 with the Bureau of Occupational Educational Research,
New York State Department of Education. Contractors undertaking such
projects under Government sponsorship are encouraged to express freely
their professional judgment in the conduct of the project. Points of
view or opinions stated do not, therefore, necessarily represent

official Department of Education position or policy.
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INTRODUCTION

'In early 1972, the Educational Policy Research Center at Syracuse under-
took a study of recruitment and retention "problems" in the various engineering
technology programs offered by the community college of the State University
of New York (SUNY). The study was conducted on behalf of the New York State
Bureau of Occupational Education. This report and its supporting appendices

are the results of that study.

A decision was taken early in the project to focus primarily upon the
problems of recruitment rather than upon the retention (or attrition) prob-
lem.1 There were several reasons for this decision. First, existing data on
rates of attrition in technical and other community college programs are so
crude that it is not possible to ascertain if there are systematic differences
among the colleges or across programs within a college. Thus, the apparently
high attrition rates may be generic to the community college (and other 'open
admission' institutions) rather than being a function of any specific program

and its characteristics.

Second, existing research on retention programs sheds little light on
effective procedures for reducing attrition. There 1s considerable rhetoric
and exhortation about counseling techniques, remedial work, tutoéials, co-
operative education, etc., but the evidence is thin and inconclusive as to the
effects of these efforts on program completion rates. Even the widely acclaimed
NORCAL study of attrition-reducing procedures in twenty-two community colleges

in Northern California appears to be inconclusive upon close examination.

! See Appendix F, "The Attrition Problem in the Community College" for a discus-
sion of the issue surrounding student retention.




Certainly it does not provide a basis for making policy recommendations, al-
though it suggests some interesting directions for experimentation. The only
conclusion to be drawn from the research on the "attrition problem" is that
almost any form of individual attention or special treatment will reduce attri-
tion if it does not carry with it the stigma of expected failure. Thus some
soutlern colleges have found that retention rates improved when the term

"remedial" was dropped from course ti:les.

The final reason for the shift of focus arose out of the increasing con-
viction on the part of the project staff that vigorous, informative and honest
recruitment efforts would do more to relieve the attrition problem than any~
thing else. Attrition often seems to be associated with a low level of com~
mitment by students to their curricular choices, misunderstandings about the
occupational opportunities associated with a program, the opportunities for
transfer to a baccalaureate program, and the academic demands made by the pro-
gram. These problems are probably endemic to open admissions institutions but
they can be alleviated by influencing the bases upon which curricular choices

are made by students upon admission. And this is a recruitment problem.

The argument that attrition rates can be reduced by more honest and more
intensive recruitment procedures may apply particularly to engineering tech-
nology programs. All of the factors mentioned above as contributing to attri-
tion seem to be present in these programs. Engineering technology programs
demand considerable vocational commitment on the part of students due to their
narrow curricular orientation. They frequently require intensive work in math
and science, e.g., they are not "gut' programs. Moreover, potential students
are less likely to have first-hand familiarity with the occupational roles
open to graduates of these programs than they are of programs in health, edu-
cation, or business. Finally, until recently, transfer from AAS programs to

baccalaureate programs was difficult,

However, improved and expanded recruitment programs do not guarantee

higher enrollments. On the contrary, such efforts could lead to reductions



in enrollments. In narrowly vocational fields like engineering (and probably
engineering technology), the fraction of students who enter the field fluc-—
tuates cyclically.2 Engineers and engineering technicians are frequently
employed in the durable goods industry, construction, and military research
and development. These industfy groups are especially affe :ted by economic
fluctuations. Enrollment in engineering programs is remarkably sensitive to
these changes in the job market for engineers. When the demand is high,
salaries rise and enrollments go up. Large graduating classes depress sala-
ries and lead to a relative decline in enrollments. Small classes have the
reverse effect. Depending upon the behavior of demand for engineers, enroll-
ments eventually rise again and the cycle repeats itself. Unlike fields
dominated by unions or professional associations, the number of students
graduating in engineering is a function of price or wage differentials.3 In
such a case, better occupational information made available to potential

students may exacerbate the cyclical patterns.

Such fluctuations are unsettling to educational planners and policy-
makers and undoubtedly disturb institutional arrangements. Nevertheless, an
underlying assumption of this report is that student choices should be re-
spected. Free choice within the parameters set by merit criteria and reason-
able public subsidy is essential to the ideology of equal opportunity. Thus
we reject a manpower approach to policy formation in higher education because
it is rigid, unwieldy, and unnecessary. Students are more responsive to
changes in the labor market (given adequate information) than institutions ‘
are. Thus the goal of planning must be to create flexible, responsive insti-

tutions rather than to predetermine quotas for fields of study.

Engineering technology includes chemical, civil, electrical, electronic,
industrial, and mechanical technology curricula. As it is understood in
this report, it does not include engineering science programs, computer

programming, drafting or other related curricula.

Freeman, R. B. The Market for College-Trained Manpower: A Study in the
Economics of Career Choice. Cambridge, Mass.: Harvard University Press,
1971,




Given this position, recruitment procedures take on new meaning. It is
no longer just a matter of filling places (although this will always be a con-
cern) but a matter of adequate information reaching appropriate markets. And
if our earlier arguments that retention is influenced by recruitment procedures
carry any weight, recruitment or marketing becomes the central policy problem
of the community college. Note however that this notion of a recruitment
problem differs considerably from concerns arising solely from observations

of declining enrollments or unfilled ''places."”

Therefore, this report and all but one of its supporting appendices focus
upon the recruitment problem. The report itself is more than a summary of the
supporting papers as it draws upon research materials and field work not sum-
ma-ized in the appendices. There is a difficult trade-off between comprehensi-
bility and comprehensiveness in a report of this nature. In this case, the
intent has been to emphasize the former and therefore some of the data examined
in the course of the project is not reviewed in detail either in the report or

the appendices.

The report itself is organized into five sections. Section one is a
brief description of the methodology employed by the research group at EPRC.
The second section examines some conditions under which recruitment might be

perceived to be a 'problem' requiring policy action. The presence or absence
.of the critical condition, a need for the skills in the market place, is
examined in detail in Appendix A and these arguments are summarized in the
report. The third section is an anlysis of the factors that influence indi-
vidual decisions to enroll or not to enroll in engineering technology programs,
their relative weight, and their tractability. The intent is to provide a
comprehensive framework for policy discussions about recruitment at the insti=-
tutional level and to let the evidence presented guide rather than determine
these discussions. The next section describes some of the recruitment pro-
cedures found to be effective elsewhere. The concluding section contains tﬁe
recommendations of the Educational Policy Research Center. These recommenda-

tions include suggestions for action by the New York State Education Department,



individual colleges and technical departments as well as an agenda for further
research to bring greater clarity and understanding to the larger problem of
enhancing the attractiieness of occupational curricula vis-a-vis general or

liberal education.

It is not the intent of this document to provide universally useful solu-
tions to the recruitment problems of engineering technology programs. Instead,
its intent is to serve as a heuristic device, in the best sense of that oft
misused term. The hope of the authors is that the arguments and evidence pre-
sented and the recommendations offered will provoke discussion and that the
conceptual framework provided will aid that discussion. If such discussions
occur at the college or department level, they may well arrive at conclusions
dif ferent from those presented below. Conclusions designed to fit the case
of any community college would by necessity have to be so general as to risk
being trivial. Finally, many readers will react with protestations that many
of the recommendations are already being implemented by their institutions.

It would be surprising if this were not the case. However, they may not be

the modus operandi in another college. And even those enlightened adminis-

trators who have foreseen all of our conclusions may benefit from thinking

them through again.




I.

METHODOLOGY

Policy research differs from academic research in several ways. First,
it must face severe constraints of time. Second, it must be phrased in the
language of the practitioner or the client, rather than the often esoteric
language of the academician. Third, it usually depends upon available sources
of information and therefore typically lacks the elegance of academic research.
The policy researcher is necessarily eclectic in his pursuit of data and draws
equally upon existing research, the re-analysis of available data, the experi-
ence of knowledgeable individuals, and his own impressions and observations

of the policy context. ,
Finally, the intent is to inform and guide policy rather than to make a
contribution to a discipline or a theory. This significantly alters the rules
of evidence. Partial information must always suffice. External factors can-
not be held constant in the analysis because they will not be constant in the
policy milieu. Qualitative factors that cannot be built into a sophisticated
multivariate design must be given consideration. And so on. The methodology
of policy research is closer to that of medical diagnosis than it is to the
- idealized model of the social scientist. The policy researcher has to recog-
nize relevant evidence and understand its implications but he also must know
the limits of his craft and he must not ignore his intuition. Nor can he
afford to discount possibilities because they conflict with his world view.
On the contrary, i: is the world view(s) of the client(s) that forms the

relevant framework for making recommendations.

6f




This project was, like all such efforts, an imperfect attempt to combine
reviews of existing research, data from field notes, opinions of 'experts' and
insights gained by the staff involved in the project. Some of the literature
reviewed during the project is summarized in the appendices but the papers in-
cluded therein are merely representative of work done by the staff. Time,
resources, and concern about the bulk of the document led us to exclude other

equally valuable materials prepared during the course of the research.

Early in the project an ERIC search was conducted and leading individuals
in the field of community college research were contacted to identify relevant
literature. Two papers were then contracted out to consultants to cover
specific aspects of the recruitment issue. Other pieces of work were under-
taken by members of the EPRC staff. All of the papers prepared by consultants

and some of the staff work are contained in the appendices.

Additional data was collected through interviews with faculty, students
and administrators at Mohawk Valley Community College, Onondaga Community Col-
lege, Monroe Community College and Broome Community College. Further inter-
views were conducted with personnel people at General Electric, Monsanto Chem-

ical, Carrier Corporation and American Telephone and Telegraph.

Basic data on manpower projections, enrollments and graduates was gathered
from publications of the U.S. Department of Labor, the Department of Health,
Education and Weifare and the Office of Institutional Research in SUNY.

The mass of information thus collected by the project staff was then
analyzed via a process usually ennobled by academics as 'model construction,’
but more accuratelf understood as the construction of a mosaic. The result,
we hope, i1s a useful framework for policy discussion and debate and a set of

recommendations that rest upon sound arguments and admittedly partial evidence.

Some caveats are in order. Some extremely important kinds of data proved

to be unattainable-—at least in usable form. Basic information on characteristics




of students by program was not available and national data had to be used as
a surrogate. Data on student attitudes toward technical programs and various
occupations was obtained in a similar manner. There is only limited informa-
tion available on the actual career experience and income experience of tech-
nical graduates on a state or national level. Tnic is a significant knowledge
gap that limits the analysis. Finally, the characteristics of community col-
lege programs and labor market conditions vary significantly across the state

and do not lend themselves to easy generalizations.




1I.

DEFINITION OF THE PROBLEM

Enrollments in the engineering technology programs offered by the com-
munity colleges in the SUNY system have fluctuated considerably during the
past decade. Although total statewide enrollment in the technology fields
has increased, the growth rate for specific programs has been uneven. For
example, the data in Table I show a 30% decline in statewide enrollment in
chemical technology programs since 1968.4 Mechanical and civil technology
programs have been stable or stagnant (depending upcn the interpretation given
to the data) and only electrical, electronic, and industrial technology pro-
grams have experienced significant growth in enrollments during the past four

years.

A more severe situation exists at the national level. The Engineering
Manpower Commission of the Engineers Joint Council recently reported that an
analysis of enrollment data for 1970, 1971 and 1972 revealed a 4% decline in
enrollment in two-year technology programs.S While this survey 1is not fully
reliable because of problems in the reporting procedure that was used, the
conclusions are supported by preliminary data collected by the U.S. Office of
Education and by the Bureau of Labor Statistics.6 This leveling off follows

a period in which technology programs were rapidly expanded.

4 See Appendix B for a more complete treatment of recent enrollment trends in

engineering technology and related fields.

Engineering and Technical Enrollments - Fall 1972. New York: Engineers
Joint Council, 1973,

The conclusions were confirmed via personal communications with staff in

the two agencies.
]0/11




Table 1

Enrollments in Two-Year Community College Technical Programs,
New York State

Area Fall, 1968 Fall, 1969 - Fall, 1970 Fall, 1971
Chemical Technology 666 610 479 474
Civil Engineering 1,057 1,075 1,039 1,115

Electrical and
Electronic Engineering#* 2,690 2,972 3,043 3,512

Industrial Engineering
and Technology 252 294 347 535

Mechanical Engineering
and Technology 2,336 2,284 2,196 2,314

SOURCE: Enrollment by Academic Programs, Fall, 1968 through
1971, Report No. 33, Office of Institutional Research,
SUNY, Albany, 1972.

*
Figures exclude Queensboro Community College due to irregular reporting.
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Nationally the declining enrollments in baccalaureate-level engineering
programs represent an even more severe problem and observers are beginning to
predict a forthcoming shortage of engineers. The projected shortage could
reach an annual level of 10,000 engineers by 1975.7 Of course, if the cy-
clical pattern described earlier continues to operate, this should mean an
increase in engineering enrollments. In any case, the dcwnturn of interest
in engineering generally obviously affects technology programs as the latter

serve many students who intend to transfer to baccalaureate programs.

Enrolliment trends in engineering and engineering technology programs
must be placed in the context of a stagnating demand for higher education in
general. Total enrollment in four-year colleges seems to have reached a
plateau and the proportion of white males age 18 and 19 who are in college has
actually declined in the last two years.8 Community colleges have also begun
to feel the impact of this trend and there are indications that the period of
large scale enrollment expansion in these institutions is coming to a close.
California community colleges have experienced an enrollment decline for the
first time in recent history and the rate of growth in enrollments for com-
munity colleges nationally has substantially declined.9 Applications to
four-year colleges in the SUNY system have fallen in the last two years and
administrators in both two- and four-year colleges in SUNY have begun to worry

about keeping enrollment levels up.l

The occupational and educational preferences of white males are of par-
ticular significance to engineering and engineering technology programs.

Nationally (although not necessarily in New York) the number of women and

7 Appendix A, p. A4ff.

8 New York Times, Feb.25, 1973, p. 52.

9 Based on data presented in The 1972 Junior College Directory. Washington.

D.C.: American Association of Junior Colleges, 1972.

10

The Post Standard, Syracuse, N.Y., March 7, 1973, p. 10.

13




black males receiving engineering degrees remains very small, although enroll-
ment for both groups has increased in recent years. Our impression is that a

similar pattern persists in engineering technology programs.

1t is beyond the purview of this paper to judge whether these changes in
enrollment trends indicate a major shift in the historic pattern of steadily
rising enrollment in higher education or whether they are temporary deviations
due to economic conditions, the end of the draft, or other factors.‘ It must
suffice to note that most informed observers feel that the growth in enroll-
ment in higher education during the next decade will be moderate at first and
that it will gradually stabilize and perhaps even decline. Hoﬁever, in this

particular case events may have stolen the march on the forecasters.

To summarize, the engineering technology programs in SUNY community col-
leges function in a context of generally declining enrollments in engineering
programs at both the associate and baccalaureate degree levels and an appar-

ently stabilizing overall demand for higher education. The SUNY technology

programs thus do not seem to be unique in their enrollment eiperience except

to the extent that some of them reached a stable situation earlier than sim-

ilar programs elsewhere and prior to the dampening of the expansive milieu

in higher education nationally.

The situation described above of stable or, in some cases, declining
enrollments in engineering technology programs is perceived by some state and
college officials in the SUNY system to constitute & "problem" that requires
some kind of ameliorative action. The "problem" hss been defined by some of
these participants in terms of poor or at least inadequate recruitment pro-
cedures and the obvious solution lies with improved recruitment strategies
and practices. The question asked therefore is what can be done to make
engineering technology programs more attractive to potential students. The
approach taken in this report is somewhat different. We have not assumed
a priori that the current enrollment situation should be treated as a problem
of recruitment and expansion. Instead we have attempted to address the fol-

lowing questions:

14



1. Under what conditions should the enrollment pattern for
engineering technology programs be viewed as a problem
requiring policy action intended to increase enrollments

in those programs?
2. Do these conditions prevail in New York State?

3. 1If the answer to the above question is positive, how are
we to account for the current enrollment situation in

these programs?

4. To what extent are the factors contributing to the current
situation in these programs amenable to educational policy

action?

5. What steps, if any, can be taken at the state, institu-

tional, or program level to affect the desired changes?

The Prerequisites for Program Growth

If one takes the position that community colleges ought to serve as an
educational broker between the needs of employers and the interests and abil-
ities of potential students, then in the most fundamental sense, there are
two pferequisite conditions for the intentional expansion of any educational
program. Judicious policy action requires that both conditions exist; that
is, they are necessary conditions. The first céndition is an expressed need
within the economy for trained manpower that cannot be easilY met via on-the~
job training or worker up-grading. The second condition is that there are
individuals who are both capable of mastering the required skills and willing
to voluntarily enter a program designed to provide them. Simply put, there
must be individuals who are seeking or can be persuaded to seek, the training
in question (presumably because of its utility in the labor market). This
condition can be met if there is convincing evidence that there would be such
individuals if certain barriers to access to the educational program could be

eliminated.

15




It could be argued that the persistence of hiigh youth unemployment rates
provides the necessary evidence that the latter condition prevails. Two
assumptions must be accepted in order to maintain that access to occupational
training is a solution to the youth unemployment problem. First, it is
necessary to assume that unemployed youth would accept the kind of work that
is available. Second, the unemployment must be a consequence of the character-
istics of the unemployed rather than the aggregate number of jobs in the
economy. The first assumption is questionable but it is not fashionable to
challenge it. The second is fashionable but unfortunately it is probably
incorrect.11 Typically the reasoning that underlies educational solutions to
unemployment problems ignores the first condition stated above, or it rests
upon inadequate estimates of demand for the skills in question. Thus effects
on employed workers (job bumping) or other programs are ignored in evaluating

a particular occupational program. In short, the presence of unemployed youth

is not sufficient grounds for advocating expansion of specific career programs.

There are obviously less profound reasons for policy-makers to be con-
cerned about enrollment levels. Declining enrollments lead to questions about
‘efficiency and about economies of scale—especially during a period of scarce
resources for higher education. Consolidating or eliminating programs poses
difficult issues with respect to tenured faculty, the number of programs
offered by particular community colleges, and equality of opportunity to

acquire specific skills across community college service areas.

Department chairmen and other significant individuals in the policy
apparatus may exhibit concern if their areas of interest fail to exhibit
growth rates similar to other programs in their institutions. Thus, indi~ ..
viduals with a stake in engineering technology programs are likely to be
sensitive to the rapid growth of enrollment in health-realted curricula or

criminal justice programs. Moreover, deans and other administrators accustomed

11 See Thomas Carroll, "Economic Problems and Career Education" in A Pre-

liminary Policy Analysis of Career Education. Syracuse, N.Y.: EPRC,
1972,
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to a growth situation may evaluate the performance and worth of a department

and its faculty in terms of enrollment increases. Such concerns are not

trivial and cannot be ignored but they are not sufficient justification for

undertaking actions intended to maintain or expand the level of enrollment

in a particular program.

In this report we will concentrate on the two fundamental preconditions
for recruiting students and expanding enrollments: a demand for the skills
in the marketplace and a potential clientele for the educational services.
The former condition will be’'addressed by examining the claim that there is
presently or soon will be a shortage of technicians in New York and the
nation. The latter condition will be addressed obliquely by trying fo account
for the current enrollment situation and asking who the potential new clients
for engineering technology ﬁrograms might be and why they are not now choosing

to enroll.

Is there a Technician Shortage?

A review of the manpower literature leads one to conclude that a tech-
nician shortage has been a chronic or reéurrent problem in the United States
since World War II. During the 1950's the concern was primarily with short-
aées of engineers and scientists and there does not seem to have been much
attention given to the need for engineering technicians per se until the
1960's. The increasing use of computers and related automation equipment and
the desire to make better use of highly trained engineers and scientists have

contributed to the growing concern about the supply of engineering technicians.

Two recent studies, one by the Bureau of Labor Statistics12 and one by

the National Industrial Conference Board,13 have forecast manpower shortages

2 Bureau of Labor Statistics, '"Technician Manpower 1966-80." Washington,
D.C.: Department of Labor March 1970 (Bulletin 1639).

13

Rhine, Shirley H. and Danial Creamer. The Technical Manpower Shortage: How
Acute? New York: The National Industrial Conference Board, 845 Third Ave.,
NYC 10022, 1969. 77 pp.
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in the engineering technologies by 1980 and 1975 respectively.14 Neither of
these studies to&k into account the more recent forecasts of a shortage of
professional engineers and its possible impact on the demand for technicians.
Nor did they foresee the declining enrollments of recent years; the BLS study
was based on 1965 enrollment data '‘and the NICB study used 1969 data to esti-
mate supplies of technical manpower. It could be argued, therefore, that
both studies provide conservative estimates of the ﬁotential manpower short-

age.

There are problems with such forecasts. One of these is the use of an
educational criterion in defining what is meant by a technician. Both of the
studies mentioned above and others of a similar nature define a technician as
a graduate of a training program comparable to that of.a two-year post-secondary
technical institute. It is not clear that all potential employers use such a
definition or that they will adhere to it when confronted with a manpower

shortage. A 1964 survey conducted in New York found that:

At the technician level, the training requirements are not
self-evident. The survey conducted for the technical man-
power study program produced the somewhat discouraging
finding that employers of 53 percent of the technical
workers in New York State did not require them to have
completed any education beyond the high school. At the
other extreme graduation from four-year college was re-
quired of 8 percent of employed technicians. Only 21 per-
cent were employed in jobs which specified graduation from
a two-year technical institute or community college.'1l5

Conditions have changed since 1964 and engineering technicians may face dif~
ferent job requirements than technicians in general. But nonetheless, the
translation of the demands of the labor market into educational requiremenfs
remains problematic. One important factor has been the expansion of community

colleges during the past decade; the presence of these institutions may have

14 See Appendix A for a more detailed discussion of the future need for

engineering technicians.
15 Knoell, Dorothy. Toward Educational Opportunity for All. Albany: SUNY,
1966, p. 37.
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contributed to credentials barriers to job entry that were not previously

there.

A related problem is the role of up-grading or on-the-job training in
satisfying the demand for technica. manpower. Although the Department of
Labor suggests that employers prefer graduates of post-secondary training
programs (and there is some empirical evidence that this is the case), there
~is also evidence that employers prefer maturity and experience to youth when
hiring technical manpower}6 Certainly one good indicator of a shortage
situation would be an increase in the amount of up-grading in the work force

to fill the need for technical manpower.

" Employers can also adjust to a manpower shortage by re-organization of
job roles, automation (factor substitution), or other changes in production
techniques intended to reduce the need for the skills that are in short supply.
Such changes can undermine the reliability of manpower forecasts and result in
ménpower surpluses. There seems to be little evidence available about what is
actually happening in the industries supposedly confronted with the technician

shortages with respect to up-grading, re-organization or factor substitution.

If there were a serious shortage of technicians that could not be re-
solved by the options discussed above, it is to be anticipated that wages in
that occupation would rise sufficiently to attract recruits. It also snould
be anticipated'that other benefits would accrue to individuals entering these
6ccupations. These might be benefits that are controlled by the employer,
such as working conditions, or they might be benefits such as higher social

status, that are conferred by the larger society.

In a time when most if not all wages and salaries are rising, it is
difficult to ascertain if increased wages in specific oceupations indicate

manpower shortages. It is difficult to determine from most

6 Occupational Outlook for College Graduates, 1972-73. Washington, D.C.:
UsGPO, 1972, p. 203.
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nationally reported data how post-secondary technicians are faring. Are they
to be found among the blue-collar occupations which are defined as "crafts-
men, foremen and kindred workers'? Or in the white-collar occupations defined
as "professional, technical and kindred workers" (where they might be aggre-
gated with engiueering degree holders)? Sackley and Gavett found that the
annual compound rate of growth of median wages or salary incomes from 19(4-69
was 6.0%2 for craftsmen, et al., and 7.1% for professional workers, et al.

But it was 6.8% for 'laborers" and 6.3% for sales workers and 7.8% for
"managers, officials and proprietors."17 Aggregate data such as this does

not tell us if shortages exist in specific occupations.

The preferences of employers impact upon the ration of technicians to
professionals. Nationally the ratio is now about 63:100 but of course there
is considerable variation across industries and among different types of
technicians. Federal manpower reports typically use higher ratios (often as
high as 6:1) on the grounds that employers would prefer to utilize more tech-
nicians per professional. The evidence on ‘this question is mixed. Certainly
the ﬁredicted shortage of professional engineers could produce a change in.

the ratio if more technicians were available.

To summarize, manpower forecasts can be misleading especially when they
are of a long-term and aggregate character and are used for local or state
planning. It is difficult to foretell the reactions of employers to the
labor situation and to account for changes in industrial gfowth rates,
mobility of workers, new technology, etc. These problems are over and above
the reliability and validity problems that manpower analysts face in collect-
ing their baseline data. Thus there is considerable danger in over-interpret-
ing and over-reacting to manpower forecasts. The data is more useful for
counseling than it is for planning educational facilities or allocating

resources among educational programs.

17 Sackley, A. and Gavett, T. W., "Analysis of Occupational Wagc Differences,"

Monthly Labor Review, Vol. 94, No. 6, p. 7.
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What are we to conclude from this discussion? The evidence seems to
indicate that nationally we do face a shortage of engineering technicians
but that we need to know more about how employers are coping with the problems.
A somewhat cautious response by educational policy-makers seems to be the most

prudent course.

However, rational shortages may or may not affect a particular state.
New York nas frequently used national manpower data on the grounds that New
York's manpower profile is similar to the national situation. Yet in the case
of engineering technicians, there are some significént diffzrences between New
York and the rest of the nation. Unemployment among engineering technicians
has been lower in New York (3.2% in 1972) than in other parts of the country
(it was 5% in California in 1972). The expected growth rate for technical
manpower in New York has been estimated to be about 2.57% compared to a national
figure of 3.4%. And finally New York's post-secondary programs seem to be
meeting manpower needs more effectively than is generally true of the rest of
the nation. This conclusion is based on crude estimates of the proportion of

the heeded manpower provided by graduates of post-secondary programs.18

From the above evidence, we would conclude that a manpower shortage for
technicians would not be felt as severely in New York as elsewhere in the
nation. Thus our first condition for expanding technology programs is only
tentatively met. Despite their stable enrollments, these programs are appar-
ently doing an adequate job in satisfying the need for technical manpower.
Whether it is good enough to satisfy needs in the short-run future seems to
be uncertain. Yet the available evidencé does not justify any hasty efforts
to bring about significant expansion of these programs. Overall declines in
enrollment in the engineering technologies would be a cause for some alarm
but decreases in specific programs may only reflect responses to market con-

ditionms.

8 Appendix A, pp. 17-20.
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III.

FACTORS AFFECTING ENROLLMENT LEVELS

The level of enrollment in any educational program is influenced by a com-
plex set of variables. Most of these variables fall into one of three cate-
gories: (1) the conditions in the labor market over time; (2) the character-

istics of the program clientele and changes in these attributes over time; and

‘ (3) characteristics of the educational program itself. In reviewing these fac-

tors, we have three objectives. First, we want to specify a range of factors
that influence enrollment in a given program. Since this document is intended
to serve primarily as a basis for discussion among community college educators
and since conditions vary considerably among comﬁunity college service areas,

it is appropriate that our analysis be inclusive rather than exclusive. Second,
we want to make some judgments about the relative weight of these factors with
respect to enrollments. In some cases, the evidence is so thin that such judg-
hents amount to informed conjecture. Finally, we want to decide which factors,

if any, can be affected by educational policy interventions and at what level.

The Labor Market

Among the economic variables that impinge upon the curricular choices of
potential engineering technology students, the following seem to be the most
significant:

a. the wages of the occupation relative to reasonable alternatives

b. opportunities for employment in the field in question

c. opportunities for career advancement

d. non-pecuniary benefits associated with the occupation

e. the presence of better opportunities for the same potential clientele

2 s




The conditions facing prospective engineering technologists with respect to

these factors can be summarized very briefly.

Wages

The data on wages for technicians is not very good. The Department of
Labor cites starting salaries from $6,500 to $8,300 per year with an average of
about $7,400. The Bureau of Labor Statistics found that one-fourth of technical

workers had salaries exceeding $1l,900.19

Interviews with placement officers

in New York community colleges and with a few employers suggest that these fig-
ures are representative of conditions in New York. While these starting sala-
ries seem quite competitive with opportunities open to graduates of other asso-
ciate degree programs, it appears that the earnings of technicians level off
rather rapidly. 1In many companies the cost of a new engineering graduate appears
to set a ceiling for salaries for technicians. Simply put, other things being
equal, employers may prefer to hire another engineering graduate rather than
promote a technician. In this situation, a technician must pursue an engineering
credential or move into another field such as management or sales in order to

increase his income.

Opportunities for Employment

The perception that a particular career field suffers from severe job com-
petition and periodic unemployment reduces the propensity of potential students
to enter training for that field. This appears to have occurred for the tech-
nical professions. The recent unemployment problems in the aerospace and de-
fense industries were magnified out of proportion by the mass media. Such
highly visible unemployment may have had a deterrent effect on many who might

have enrolled in technical training programs.

In New York, however, such perceptidns are out of tune with the actual
labor situation. The 1972 Manpower Report of the President says that unemploy-

ment for those in technical professions in New York has been no more than 3%,

19 Occupational Qutlook for College Graduates, 1972-73. op. cit., p.205.
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lower than those areas afflicted with severe aerospace cutbacks. Furthermore,
even those states most severely hit by these cutbacks have unemployment rates
for technicians of less than 6%. In other words, the demand for labor in the

technical occupations is quite healthy.

Career Advancement

Two types of opportunities for technical workers could affect the influx
of new people into technical programs., First, there 18 the opportunity to ad-
vance upwards, to increase one's status and salary in a job at a higher level
than what one starts with. Second, there is the opportunity to move laterally
from one technical area of the labor force tc another which is similar in skills
and other required competencies. For instance, a potential recruit for a tech-
nical program in electrical engineering might feel more secure about this career

choice if he knows he can also work in mechanical engineering.

We know little about the opportunity structures for technicians who want

to advance upwards so long as they remain technicians. We know even less about

the way in which potential clients of technical programs perceive such oppor-
tunity. However, there is evidence that technicians often advance to the higher
status of engineer or scientist by attaining the appropriate educational cre-
dentials. There is a career ladder, but our impression is that it entails dif-
ficult educational hurdles. However, not all observers adhere to this view of
the situation. "Many employers have indicated that it has been more difficult
to upgrade workers to technicians in recent years than to upgrade technicians

to engineers,' says a National Industrial Conference Board Report.. "This may
mean that many of the best qualified technicians are being promoted to_engineers
which, while alleviating the tightness of the supply of engineers, has perhaps

contributed importantly to the shortage of technicians."

There are no precise assessments concerning the extent of such upgrading,
or the response of employers to different labor pressures. While the flooding

of the market with college graduates might seem to dampen upgrading, Ivar Berg

in his book Education and Jobs: The Great Training Robbery indicates that some
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employers prefer those with the lower degree so that they may supplement the

college training with their own.

The opportunities for lateral movement also elude precise measurements.
There is no solid evidence one way or the other that employers will hire elec-
trical engineers when they ask for civil engineers. To an extent, the question
of lateral movement raises an issue endemic to vocational education, namely,
whether programs should provide job-specific skills or concentrate on basic and

generalizable skills.

Our impression of New York technical programs is that they present a good
combination of both. First, they are oriented to specific fields and occupa-
tions. The person with training in civil engineering can be expected to have
specific skills and experience more for constructing highways than wiring elec-
trical circuits. But, second, the training underlying the different tech-

nical fields can be generalized. There is necessarily a common base of mathe-
matics and physical science. For instance, the civil engineer to do his job

well must be able to understand both electrical and mechanical engineering
approaches, even though his understanding may not be as deep as that of a

mechanical or .electrical engineer.

Non-Pecuniary Benefits

Some workers will choose a lower paying job if there are compensating bene-
fits. These may take the form of better working conditions, greater job security,
more enjoyable colleagues or higher social status. Teaching is often used as

an example of a job with significant non-pecuniary benefits.

Specifying these benefits for engineering technicians goes far beyond the
scope of this study. However,our limited search yielded little information on
this issue. Even more important than the reality 1s the image held by those
who constitute the potential market for these programs. Market research is
needed both to correct distortions and misinformation among potential clients

and to provide inputs into the programs themselves.




Other Opportunities

The expansion of more attractive sectors of employment also influences
preferences for technical programs. Higher income, superior work conditions,
geographic location, and their congruence with the prevailing values in the
youth culture may make other career areas more attractive than technical ones.
The job preferences implicit in the mass media and the educational system, both
of which are major sources of occupational information for youths, may also
have a major effect. Examples of this process are the current growth of human
service programs such as para-medical professions, police science and teacher
aides. While enrollments in technical areas have been stagnating or declining,
enrollments in the human service areas have grown rapidly during the past five
years.20 Now that demand in these areas is slowing down, and in some cases,
drying up; enrollment shifts might be expected. These changes in career pre-
ferences in response to changing market conditions might benefit technology

programs.

One of the more recent efforts to assess student perceptions of occupational
prestige was Project SCOPE. This study, conducted by the Center for Research
and Development in Higher Education, revealed a clear preference for human ser-
vice occupations over technical fields. This was particularly true for girls

who almost universally rejected technical iobs but it was also true for boys.21

Summary

Technicians make average salaries and probably earn less than those em-~
Ployed in the trades in many cases. On the other hand, they have litcle diffi-
culty attaining jobs and the work is usually secure. They face limited oppor-

tunities for advancement without attaining other educational credentials.

20 See Appendix B.

21 SCOPE Grade Eleven Profile: 1968 Questionnaire New York: CEEB, 1969.
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Finally, there are many equally attractive, if not more attractive opportunities
for individuals of similar talents. In short, the economic incentives for

being a technician are rather limited although they are positive factors overall.

The Market for Technical Education

All educational programs operate upon a set of explicit and implicit as-
sumptions about their markets. In part, these assumptions reflect the positions
of educational decision-makers with respect to the student attributes deemed
appropriate for participation in a program and, in part,they reflect pragmatic
adjustments to the actual market for the educational services provided. Thus,
any discussion of the market for a given program must take into account the
following: |

a. the attributes of the students saught by the faculty and the program

administration;

.b. the educational preferences and options of poitential students;

c. the possibilities of expanding the pool of potential students.

Students Preferred by Engineering Technology Programs

The most obvious indicators of faculty preferences with respect to the
attributes of students are found in admissions criteria. However, in "open
door" institutions such criteria are often unstated and tend to be implicit
and subtle. These criteria do not operate like admissions standards in
selective institutions. Instead, they serve as malleable and unstated
decision rules to screen applicants. They are used to differentiate students
among programs within an institution and to decide which students will be
asked to do remedial work prior to matriculation or which ones will be urged

to attend evening classes rather than enroll as full-time students.
These implicit admissions critéria often are unreasonably demanding as

a result of the desire of occupational programs to overcome their lower

status vis-a-vis liberal education. Moreover, two-year college faculty may
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see the standards as a device to differentiate their activities from those of
high school vocational education teachers. If the faculty sees its function
primarily as that of preparing students for baccalaureate level engineering
programs, high standards for admissions may be quite reasonable. Entrance
requirements at engineering schools rose during the 1950's and l960's.22
While it is not k:iwuwn what has happened to these standards in the last few
years, it 1s clear that engineering programs continue to make higher intellect-
ual demands on students than most other uﬁdergraduate programs. The math andA
science requirements are heavy, and engineering students have ieés choice or
flexibility in their curriculum than those enrolled in other undergraduate

23
programs.

It can be inferred from these generalizations that engineering technology
programs might make greater academic demands on their students than other
two-year career programs. This conclusion is supported by the interviews
conducted during the course of this study. Logicaily, this would imply either
higher admission standards or higher attrition rates. It would also serve to

deter many students from applying at all.

Unstated admissions criteria are often well~understeod by potential
students and serve as a bairier to application for admission. Simpliy changing
the admissions practices may not suffice to overcome the "reputation" of the
program; a more active campaign may be required ta remove widely held impres-
sions as to who is "eligible" to enroll. The scope of this study did not
permit us to assess the admissions practices of engineering technology programs
in New York nor have we any empirical basis for estimating their impact on
student preferences. Nevertheless, any faculty that is thinking throhgh its

recruitment problems must be aware of its reputation with regard to admissions.

22American Society for Engineering Education "Factors Influencing Engineexring
Enrollment," Washington, D. C., ASEE, 1965, p. 26ff.

231p1d, p. 30£f.
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Another approach to this question is to examine the characteristics of
students currently enrolled and make inferences from this data about admis-
sions criteria. Unfortunately, data of this type is unavailable. There have
been national surveys of students enrolled in occupational programs but these-
have not been disaggregated by curricula. This severely limits their utility
since there are reasons to believe that engineering technology students are

not typical of the student population of occupational programs.

Given the absence of such data, we must fall back on the data collected =~~~

in field interviews and impressions of those familiar with technology programs.
These sources suggest that the preferred recruits for engineering technology

programs are:

a. white males. ‘

b. recently graduated from high school,

c. with above avefage math and science preparation and aptitude,
d. some mechanical ability,

e. and a career comnitment to engineering, although not
necessarily an interest in attaining a baccalaureate
degree in the field.

Such .individuals constitute 2 rather small segment of the total_population
seeking post-secondary-education. They are the preferred clients of other
types of post-secondary programs. Moreover, as we shall see below, the edu-
cational and career preferences of high school graduates are undergoing change
and their options are expanding. It may no longer be possible to recruit
students on the basis of these attributes in sufficient numbers tb maintain
enroilment levels. And, of course, it never was desirable to exclude women or

racial and ethnic minorities.

This reality is reflected in the lowering of the unstated admissions
barriers referred to above and in the development of pre-~technical programs.
For many technology programs, the total pool of high school graduates is seen

as the potential market. Yet it is generally difficult to attract students
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(whatever their abilities) into engineering-related fields. We shall turn

to this problem next.

The Preferences and Options of Potential Students

In a recent follow=-up study conducted by Project Talent, significant
changes were found to have occurred between 1960 and 1970 in the factors
important to American youth in the selection of a career. Table I presents
some of this data.  Significant shifts took place in the importance attached
to income, career advancement, and job security. This data reflects some

of the value changes that have taken place as a result of the much-discussed
"oultural revolution" of the 1960's.

It is not at all clear how these findings ought to be interpreted. Before
his death, Richard Hofstadter, writing in Newsweek, decried the tendency of"
contemporary youth to drift.24 He described the new generation of students
as lacking in a sense of vocation. He felt they were characterized by the
absence of the desire to do anything well. Hofstadter's judgement is un-
doubtedly premature and overly harsh. Yet there does appear to be a tendency
to avoid closure, a desire to maintain options that impacts upon the career
and educational preferences of contemporary youth. This may seem to be in
conflict with the "new vocationalism" that has emerged in the 1970's, but
there is no necessary contradiction. Contemporary students are interested
in economic benefits and are certainly concerned about attaining jobs. How-
ever, they seem more sensitive than eariier generations to the opportunities
for eventual career change latent in a particular field and much less likely

to expect to spend their entire werking life in onme occupation.

These differences are reflected in research on career choice and on the
stability of such choices. The Project Talent Study cited above found career

choices of high school youth to be highly unstable. Data on the 1960 sample

24

July 6, 1970, p. 20.
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Table 2

FACTORS IMPORTANT IN CAREER CHOICE (BOTH SEXES)25

Good income to start
Job security

Work that seems
important

Freedom to make our
decisions

Opportunities for
promotion and
advancement

Meeting and working
with friendly people

Extremely Important
and Very Important

25

- 1960 . 1970
54.3  40.2
64.2 55.1
74.4 76.8
55.4 64.6
65.0 53.2
66.0 65.1

Unimportant and Neither
Important or Unimportant

1960 . 1970
14.5 19.7
10.3 1z.9
6.7 4.9
16.4 9.6
13.5 17.4
11.9 10.4

Project Talent, Program in Education: A Sample Survey (1960-1970).

Palo Alto: American Institutes for Research, 1971. Table compiled
from data in Appendix D.
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revealed only seventeen percent of male high school freshmen and thirty-one
percent of male seniors held the same career aspirations one year after their
high school graduation.26 The 1970 data show career aspirations to be even
“less stable,and there is a definite tendency towards making later career
commitments. However, the 1970 data also revealed contemporary students to
be much more hardheaded in matching their abilities and aspirations than

students were a decade ago.27

What does this data imply for community college engineering technoiogy
programs? Numervus studies have found community college students to be more
concerned with the economic benefits of education than their peers in four-
year programs. Since they are more job-oriented and the programs are shorter,
their choices must be clearer and necessarily are made more quickly. Current
research shows most students select their careers after entering college.
Thus, the community college student has special handicaps.28 This suggests
the need for more career awareness activities and wider experience in the
high schools and an effort by community colleges to provide career education

for incoming freshmen prior to forcing them to make costly curricular choices.

There has been considerable research on the factors influencing career
choices among youth. The most important of these factors are obvious: par-
ental aspirations, social status and attitudes, the abilities of the student,
his performance in school, and the attitudes of his peer group. This research
is summarized elsewhere and need not be reviewed here.29 Most of it has
focused on factors that are not directly subject to policy interventions.

However, the research does suggest some intervention points. It suggests that

26Project Talent, op. cit., pP. 3.

271bid, p. 13ff.

28See Chapter 1 in R. Freeman, op. cit.

9For example, see A. 0. Haller and A. Portes, "Status Attainment Processes,"
Sociology of Education (Winter 1973), Vol. 46, No. l, pp. 51-91.
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reaching parents and teachers may be far more importanf than reaching coun-~
selors. This may be especially true of potential community college students
since they are less likely to receive attention from counselors. It also
suggests that early exposure to occupations is important since the images

formed during the schocl years are difficult to reshape.

The schools generally do a poor job of preparing youth to make career
‘choices. Children and adolescents are isolated from--indeed, protected
from--the world of work. As the emerging literature on carecer education re-~
peatedly notes, children may never see their own parents at work and seldom
have the opportunity for sharing such experiences. Yet awareness of the
skills and satisfactions related to a specific career requires direct exper-
ience. Students nced to understand the life styles associated with various
occupations. Schools as they are now constituted seldom provide such oppor-
tunities. It is no wonder so many adolescents aspire to be teachers. It is
one of the few occupational roles that is familiar to them. Engineering and
enginzering technology are relatively unfamiliar fields and few adolescents

comprehend the skills, tasks, or rewards associated with su:h careers.

The role of the mass media in shaping the career aspirations of youth
remzins relatively unstudied. Yet occupations are stereotyped along rather
narrow cultural dimensions by the mass media. Doctors, lawyers, and scientists
are shown as high status, influential individuals; but craftsmen and workers
seldom appear except as objects of ridicule. Moreover, plumbers, electricians,

.grocers, and technicians are never shown living in the economic conditions to

which their real income often assigns them.

How do mode;n youth feel about engineers and engineering technicians?
Data on the prestige assigned to various occupations by high school students
correlates highly with similar data collected from adults, and both groups

rank technical occupations as low-prestige jobs.30 Even engineers are not

=

30ASEE, op. cit., p. 18.
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perceived to be high prestige individuals. Rather, the image held by youth
is that of a job requiring high talent and great effort in return for moderate

income and status.

One wonders why so many talented people choose engineering as a vocation.
Yet its popularity remains hiigh among boys. The Project Talent data show
eighteen percent of male high school students listing engineering careers as
their preference in 1960. This figure had declined to fourteen percent by
1970. It is noteéworthy that this same study found increased preference for
. careers in social work, science, law, law enforcement, etc. This tends to confirm
the observation made earlier that the social reclevance of the oceupation is an |

important consideraticn for contemporary youth in selecting a career.

Finally, there are several important factors that are expanding the options
confronting new high school graduates. The first and most important is the
expansion of access to four-year .programs. The fiscal crisis in private
colleges, open admissions policies, stagnating enrollments in public four-
year colleges and declining public school enrollments have made it easier
to gain admission to a four-vear institution in the past few years. This

trend is likely to continue.

The second factor is the growth of technical programs in the four-year
colleges. Nationally, these programs doubled their enrollments from 1967
to 1970 and doubled them again from 1970 to 1972. Programs are offered in
over sixty fields. These developments have caused concern for many community
college educators. While this is not yet a severe problem in New York State,
there is growing competition for students between two-year and four-year
campuses; and other things being equal, this competition is likely to increase

in the future.

Then there is the end of the draft and the introduction of the voluntary
armé& forces that may have a double-barreled effect on college enrollments.
The draft forced many young men into college, particularly into the community

-
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colleges. Many were unwilling students. This group has been estimated to

be as high as one in six of all students. Of course, the draft is not the
only reason that students attend against their will. Parental pressure and
the lack of jobs may also have this effect. Nevertheless, there has been a
slacking of enrollments since the draft ended. To attract voiunteers, the
armed forces are offering cash incentives and a wide choice of career training
programs. These attractions may yet take their tcll on the pool of potential
college students and are likely to have greater impact on the community

colleges than four=-year schools. This is conjecture at this point, but the

impact ought to be watched as it could affect particular programs severely.'

New Clients for Engineering Technology Programs

The market for engineering technology programs can be expanded in several
directions. The most obvious possibilities lie in the recruitment of blaéks
and women into the engineering dields. Only 2.17 of all black freshmen, men
and women, entered engineering fields in 1970; proportionately, this repre-
31 This is significantly lower than the figure for
32 1f

the data on whites is disaggregated by sex, males are shown to be over thirty

sents a decline from 1966.

whites which has remained above nine percent over the past six years.

times as likely to enter an engineering program. The experience of the Soviet
Union demonstrates that there are no legitimate reasons for such a discrep~-
ancy to be continued. Several four-year engineering schools have begun to
recruit women aggressively, but we know of no engineering technology program

that is following suit.

The solution to the low levels of enrollment on the part of ethnic minor-
ities and women lies in overcoming deeply ingrained stereotypes held by the

public and by employers. While more information and better counseling would

31These data were compiled from National Norms for Entering Freshmen: 1966 to
1972 (Washington, D.C., A.C.E., 1966-72). :
32 1p14.
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help, the best approach would be to recruit female and black faculty. Nothing
speaks louder than such affirmative action, Given the limited supply of black
-and female engineers, this may be quite difficult. These difficulties could
be overcome by offering working professionals adjunct faculty positions,
seeking joint appointments, waiving credentials requirements, and otherwise

searching for creative solutions.

The other major area of potential recruits lies in the adult work force.
In this decade, the number of workers in the age bracket 25-34 will increase
by 48.4% and will constitute nearly half of the entire work force.33 Three-
quarters of these workers will not hold college degrees and many will be
looking for ways out of routine jobs. Worker alienation is already a serious
problem in many industries. ;

Educators should aggressively look for ways to bring their services to
these individuals. They must invent new delivery systems. They should
devote more attention to the part-time adult student. Colleges that continue
to treat '"continuing education" as a peripheral activity are likely to be in

trouble by the end of the decade.

Tapping this market means lobbying for new forms of financial support
for adult students. It may mean helping employers and unions develop new
career ladders. It means playing down the youth culture atmosphere of most
college campuses. Finally, it means sensitively responding to the "fear of
failure" that characterizes most. working-class adults in their approach to

education.

The final point above applies to most of the "new students" entering
post-secondary education whether they are young or not so young. As
Patricia Cross points out in her perceptive discussion, the new students

are best characterized by their experience of failure in the public schools

33Manpowar Report of the President, 1972 (Wash., D. C., USGPO, 1972).
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rather than sex, ethnicity or social class.34 Simple mathematics reveals
that a student in the middle of his class in the eighth grade will be in
the bottom quartile as a high school senior due to the dropping out of those
below him. This has lasting psychic effects on many individuals. Persuading
these people to seek post—~secondary education and offering opportunities for
successful performance may require the invention of new curricula and new
pedagogies.

~ Summary

Engineering technology programs have tended to recruit from a rather

restricted pool of potential students due to their standards and due to cul-
tural biases about who could enter the engineering professions. Conditions
have changed. Competition for students is increasing, and the values of the
youth culture tend to mitigate against the selection of engineering as a
career. At least that is true given the image of the engineer as an industrial
technocraﬁ. New markets are available, but they will require considerable

changes in behavior on the part of those running engineering technology

programs.,

C. Characteristics of Engineering Technology Programs

‘Observations about the students and faculty, admissions standards, and
‘the size and number of these programs have appeared in earlier sections of
fifhis'report. Here we will briefly comment on the content of the programs
*and their institutional setting. There is little in the way of research
to go on, and what there is tends to lump all occupational programs together.

Nevertheless, some tentative observations can be made.

Occupational education in the United States is generally oriented to

34Patricié Cross, Beyond the Open Door, San Francisco: Jossey-Bass, 1971.

38




skill packages associated with particular occupational roles. It does not
typically include intensive foundation training in technical sciences or
mathematics. In this respect, it differs from the European concept of further
education. This is rather ironic given our ngational commitment to the import-

ance of general education.

There is considerable confusion in the research literature on the relative
benefits of generalized training versus specific skill training. Some of the
'~ research seems to point to a future in which'occupatiohal'prograﬁé ﬁfovideA
basic skills related to the career field and industry provides instruction
in the job-related skills through on-the-job training. In any case, graduates
of programé with more generalized curricula seem to have better employment

experience; but no causal inferences can be made from the existing data.35

Occupational programs also seem to be characterized by a lack of concern
with the emotions and senses of their students. This charge can bé made
against higher education generally, however, and individuals commuting to
local community colleges may not need as supportive an environment as

residential college students.

Engineering technology programs probably suffer from the problems alluded
to above as much as other career programs. Yet they seem less likely to be
narrowly skill oriented and contain math and science components that have
general applicability. In this regard, they ought to be more attractive.
However, as was noted in an earlier section of this paper, there is no evidence
about the extent to which such skills are transferable across fields within

engineering.

Engineering technology programs function in an environment that

35See G. Somers and Susan B. Fernbach, An Analysis of the Economic Benefits of

Vocational Education at the Secondary, Post-Secondary and Junior College
Levels, Madison, Wisc., University of Wisc., Center for Studies in Vocational:
and Technical Education, 1970.
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places its highest priorities elsewhere. Until recently, liberal education
was a high status curriculum on most community college campuses. Technology
programs competed for students by maintaining high academic standards and
working to get their students admitted to baccalaureate programs. Now the
human service programs are riding high and the engineering technologies suffer
from an "establishment'" image. They are dull stuff compared to medical tech-
nology or police science. In short, engineering technology programs suffer

from an image problem on their own campuses and this affects their ability
to recruit,
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Iv.

RECRUITING TECHNIQUES

Little research has been done in recent years regarding the recruiting of

students into college work-related programs.36

Recruitment has tended to be a
trial and error thing. Some colleges and programs have conducted their own
small-scale research regarding their own students. Others have reported re-
cruiting programs that they systematically developed over a period of time. Yet
the generalizability of such research and development to other programs is un-

certain.

Research dealing with recruiting itself has typically fallen into at least
one major trap. It has treated sundry recruiting techniques as being separate
and unconnected rather than as part of an overall strategy. For instance, it
has tested the effectiveness of television versus school catalogs as techniques.
Or it has simply reported the success of such things as job fairs with thé im-
plication that job fairs alone may increase the return on recruiting efforts
rather than job fairs in connection with television advertisements or catalogs.
This approach could cause schools to concentrate on arrays of single recruiting
techniques with little feeling for the ways in which the techniques work to-
gether. It also risks the use of a single technique as a panacea for poor

recruiting efforts.

The Burke, Gappert, and Knoell papers in the Appendices37 begin to consider

36Some of the sparse research on this topic is summarized in Appendices D and E.

37

See Appendices C, D, and E.
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this problem of developing strategic perspectives on recruiting rather than a
potpourri of apparently unrelated techniques. Each paper suggests a different
way in which recruiting techniques may be utilized for different results in
different situations. ' .

Three Recruiting Strategies

Knoell approaches recruiting from the perspective of career development,
adopting the developmental paradigm which the Office of Education is utilizing
in the implementation .of career education: career awareness, followed by career
exploration and implementation. The Office of Education has applied this three-~
step paradigm to the different levels of the educational process. Thus, career
awareness is seen as a function of the elementary school years, while exploration
comes in junior high and high school and implementation follows during the last
part of high school and proceeds into college.

The paradigm receives some justification from the literature on career
development. For instance, the work of Tiedeman and O‘'Hara (1963; 1972) indi-
cates that the process of career choice seems to follow an exbloration-imple-
mentation pattern. The process is not irreversible, and a student might aban-
don one choice to go back to exploration. In a fundamental way career education

is intended to facilitate the making and implementing of career choices.

Until career education fully permeates the schocl system, Knosll suggests
that technical schools must use intervention techniques to redirect the career
development of a particular person. Her basic strategy, then, is one of
career intervention. Her paper describes a virtual arsenal of techniques

available to the resourceful college recruiter.

Burke develops a strategic perspective based upon work done by communica-
tions theorists who have dealt with the persuasion process. Rather than con-
centrating on redirecting an individual's career through intervention, as

Knoell does, Burke concentrates more upon persuasive techniques that may be
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utilized to recruit from a mass audience. His basic strategy, then, is one

of mass persuasion.

. Gappert approaches the recruiting problem somewhat differently. Initially
he notes two economic arguments regarding the recruiting of students. One
says that students will base their decisions about which programs to enter on
the economic return they can expect to derive from their training.' Thus,
the student faced with a choice between training that will lead to one occupation
with an average of $9,000 and traiuing leading to an average income of $12,000
per year will choose the latter program.

A ‘second argument says that studeﬁts will pick the training that leads

to an occupation in which higher incomes are more likely than in a second
occupation, even though the second occupation might have a Higher average
salary than the first. The argument states that students, having made their
choices, will use educational and other strategies to maximize their income.
Consequently, a student who sees greater possibility for a higher income in
a college professor's job than that of a mechanical engineer will choose to
be a professor and then try to reach the highest salary level possible.
From the second argument, Gappert suggests that the students who choose
technical education are making strategic decisions to maximize their later
salaries. These people, he argues, can be said to have certain characteris-
tics in common. That set of the characteristics defines the recruitment pool

for technical education.

The implicit assumption of Gappert's argument is that the students in
this pool will naturally decide to enter technical education. It is to their
economic benefit to enter. For Gappert, recruiting is not a matter of direct-
ing different techniques toward students in the hope of persuading them tc
enter technical education; recruiting must enlarge the pool of people who could
conceivably decide to enter a technical program. His basic strategy is one

of making more people eligible for a given program.
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Tactics

Each of the above strategies implies that a particular set of techniques
or tactics is most appropriate for attaining recruiting goals. Following
«the cz. ~er development paradigm, Knoell classifies her recruiting suggestions
by age group and guages each set of suggestions to the particular develop-
mental stage that the group is likely to be in. She uses five groups: those
in primary schools, junior high schoolé, high schools, and colleges and

universities, and those past the age of schooling.

For those in primary school she indicates the efficacy of informational
and exposure techniques that help students to understand and be familiar A
with technical careers. She suggests '"strong, direct intervention" for
those in junior high schools who might be locked into a tracking system and
unable to explore the possibility of a technical career. At the high school
level, she mentions the need for skill development so that students will
have the ability to succeed at the college level. This is in addition to
intervening in the career development of students by changing their attitudes
toward technical careers and encouraging potential recruits for technical

programs to go to college. .

For the college level she designates three groups to which recruiting
should be directea: those from racial and ethnic minorities who may mis-
takenly associate technical careers with low-class blue-collar jobs; those
who are uncertain about their majors and might do better in technical
programs than the liberal arts; and drop-outs who technical programs
might salvage. Finally, Knoell suggests basically informational techniques
for adults, particularly those who are re-exploring career possibilities,

such as veterans or housewives re-entering formal education.
A strategy of persuasion deviates from the developmental strategy by

concentrating less upon the individual and more upon the arguments made to

persuade people to enter technical programs. It emplors three basic techniques.

A



The first concerns the sequencing of different media to be utilized in
persuasion. Communications research suggests that people are best convinced
to make innovative decisions, such as entering technical programs, when they
are first made aware of the possibility of entering a technical program, and,
second, have the decision to enter such a program legitimized so that they

feel comfortable in making it.

The first function is primarily one of broadcasting information to large
numbers of people who might potentially be interested in entering a technical
program. Most appropriate for this purpose is the employment of one-way
media such as television, radio, and letters. The second function is primarily
one of personal contact with.interested people to persuade them that the
choice to enter a techntical program is a good choice. Most appropriate for
this purpose is the employment of two-way media which allow dialogue and
personal contact, such as counseling, discussiorn groups, and visits to the
facilities of technical programs. A proper recruiting sequence for technical
programs, then, might be a movie on technical careers followed by a discussion
or individual talks with counselors or faculty for the technical program.
Another possibility is the use of television advertisements with a follow-up

of personal interviews for those indicating interest.

The second téchnique involves the nature of the arguments made to recruit
someone into a technical program. Testing generally show~ & better response
when both sides of an issue are presented rather than only one. More approp-
riate than propagandizing technical careers by showing only the good side,
then, would be presenting a balancing view with the good and bad both
acknowledged.

The third recruiting device also concerns the content of any arguments
and suggests that the conclusion to enter a technical program be left implicit
in any arguments made by recruiters. From this perspective, letters that
explicitly state that people should enter technical programs on the basis of

the information presented will bring less favorable responses than those
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without stated conclusions.

The economic model that Gappert develops does not directly deal with
questions of technique. Nevertheless, a variety of tactics are implicit in

his arguments.

First, those in the recruiting pool may not be aware of the economic
advantages that technical education may hold for them. With inadequate or
incorrect information, they may enter other programs instead, perhaps ultim-
ately losing from their decisions in an economic sense. Therefore, one
technique is to provide information to potential recruits on ;he economic

N

benefits of technical careers.

Second, the recruiting pool is not constant in size. Technical programs
may enlarge it, thereby enlarging the potential number of studeﬁts, through
at least three tactics. One involves the training of students so that they
may successfully meet the entrance requirements for the programs. A second
concerns the direction of recruiting efforts to groups who might not now
consider technical programs. This would include women and racial or ethnic
minorities. Related to this is a third tactic which legitimizes the technical
programs for those who might otherwise feel that going into such a program would
be somehow inappropriate. This would include those who feel they must enter.
four-year colleges or go into liberal arts fields: This goal might be fur-
thered by attacking the terminal image of the programs, reducing their sep-
aration from the liberal arts fields, and placing more stress on general
skills.

Alternative Recruiting Actions

There are a number of specific ways itu go about recruiting students,
each of which is independent of the particular recruiting strategy that one
employs. Rather than classifying the alternative actions by schemes which

follow from a particular strategy, we will present a more general and com—~
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posite scheme that begins to take into account all three strategies.

First, there are those actions to enlarge the recruiting pool. Second,
there are actions which provide information. Third, there are actions that

legitimize technical programs or otherwise persuade students to enter the pro-

grams.

I. Enlarging the Recruiting Pool

A. Behavioral Changes in Self-Concepts

1. The use of role models of those with successful technical
careers and who are women or members of racial and ethnic
groups.

2. Letters from community colleges to junior high school graduates
telling them of the opportunities at community colleges.

3. Dampening the aspirations of those who want to go to four-year

schools but do not have the capabilities.

B. Behavioral Changes in, Capabilities

+

1. Utilization of pre-~technology programs to better prepare students.

2. Development of a technology preparation sequence which may be
used by those out of high school or those needing a "refresher."

3. Placement in summer cooperative programs with business and in-
dustry for orientation to technical jobs.
C. Incentives

1. Allowing the two-year technical curriculum to fulfill, at least
in part, the requirements for a B.S. in engineering.

2. Attaching technical programs to four- and five-year engineering
programs.

3. Giving students enrolled in technical programs special financial
grants.

4. Giving those in technical programs access to special personal
services, such as child care or tutoring.
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II.
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5. Guaranteces of job placement upon graduation from a technical
program.

6. Offering assistance for students wanting to transfer after com-
Pletion of a technical program.

Information

A. Curricular units for élementary and junior high level which relate
various subjects to technical education.

B. Exhibits on technical programs at county fairs and 6ther community
events.

C. Speeches about technical programs.

D. Radio announcements about the programs.

E. Television announcements about the programs.

F. Exhibits and open houses at the community ccllege}

G. Motion or still picturés of program facilities.

H. Motion or still pictures of the careeffopportunities for technicians,

I. Postefs and placards.

J. Billboard advertising.

K. Picture stories of programs as told through mounted photographs in
public and community buildings. :

L. College catalogs.

M. Booklets, leaflets, and flyers on the programs.

N. Direct mail promotion.

0. College newspaper advertising.

P. Articles or news releases for local newspapers.



. III. Persuasion

A. Job fairs.

B. The organization of pre-technical special-interest groups for
high school students, such as engineering clubs.

C. The opening of college classes to senior high school students who
want to take the courses for credit.

D. The visitation of classes for technical programs by potential
students.

E. Tours of the program facilities.

F. Exploratory courses in high school to stimulate interest in
technical programs.

G. Visits to high school by faculty in the technical program to
interview interested students.

H. Development of contacts between college counselors and potential
students.

Relative Merits of the Strategies

It should be apparent from the ébove that each of the strategies is
appropriate for different sorts of situations. Each approach involves
different sorts of efforts and pay-offs. Insofar as the intervention strategy
concentrates on the individual career development of students over their
entire stay in school, it is bound to take a great deal of resources and
effort. Similarly, the pay-off for that effort would take years to assess
properly and completely. By limiting its focus and taking only students
in high school, the required effort can be raduced.

The communiéations strategy would'require less effort~-the major
portion of the expense coming largely from the costs of movies, radio and
television ads, or letters. In addition, the results are apt to be immediate
but impermanent. From the research it is apparent that the effects of even

a year~long recruiting drive using a communications strategy taper off after
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a year or two. Moreover, the numbers recruited would probably not be as
great as those eventually won over with an intervention strategy. Mass
persuasion may only convince those who have almost made up their minds or are
in a position to enter a technical program immediately. Intervention aids
students in planning for such a program over a period of years and thereby

is likely to be the more effective approach.

The economic strategy represents a compromise. By only dealing with
certain groups of students, the total effort need not be as high as that

of the intervention approach, nor will the results ba as long term.

Implementation is another aspect in which the strategies differ. While
the communications strategy might be implemented almost solely by community
college personnel, the other two require the active cooperation of personnel
in the K-12 system. The public school personnel must be willing to bend
their curricula and counseling efforts to favor technical education-~or
at least to give it a fair chance against other alternatives that they

present to students.

At this stage it is tempting to posit a more integrated theoretical
model and strategy for use by community colleges. The extent and quality of
the research does not justify this. There is too little precise research,
and what has been done concentrates less on general recruiting strategies

and more on individual recruiting techniques.

Furthermore, the strategies are based on differing sets of theoretical
perspectives. Regarding the ways in which people make choices, Gappert's
approach has a fundamental premise that humans choose for economic benefits;
although Gappert is careful to note that people often deviate from this
model. Knoell has implicit in her strategy the idea that people will
rationally iay out their career alternatives and ultimately choose one that -

is appropriate given their skills and aspirations. Burke employs'a perspective
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that assumes humans to be malleable by the social forces of persuasion and

legitimation.

The consequence is that on a theoretical level these models are not
immediately reconcilable into a single theory or strategy. Any such theory
must make assumptions about the nature of individual choice that are challenge-
able. This does not negate the value of the strategies. Rather, one must
see them as heuristic devices instead of applications of social theory. This
has one further consequence. There is no reason not tc utilize the different
strategies together, to mix them according to varying circumsténces. At
this point, recruiting becomes more of an art of the particular recruiter
than a science applicable by anyone, and the above discussion offers sugges—

tions rather than firm guidelines.
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V.

RECOMMENDATIONS AND CONCLUSIONS

In a fundamental way, ‘the recruiting problem for technical programs is
simply that of persuading a single person to make a single choice to enter a
single technical program. Ultimately, any recommendations that we make con-
cerning the recruitment problem have such individual choices as their final

goal.

Reaching such a goal does not work as simply as the above statement sug-
gests, Of course, a recommendation may suggest an action which is directly
aimed atfinfiuencing the behavior of a potential student. 1In this case, the
potential rectﬁit is the primary target of recruiting recommendations. How-
ever, one might also alter the technical program itself. This in turn may
draw in more students while.not affecting the substance of the technical edu-
cation so much as its presentation to potential.students. In this case, the
technical program is the primary target of recruiting recommendations. The
recommendations are meant to change the behavior of the program in tlie cxpec-
tation that this will significantiy affect the behavior of potential recruits.
Finally, one might alter the educational enviromment within which the technical
program exists. By reducing competition for students or altering the relation-
ship between technical programs and other programs, more students might be

attracted to technical programs.

Therefore, we present recommendations at three levels. The recommendations
are aimed at altering the behavior of individuals, technical programs, or the
statewide educational environment. The section having to do with the state

educational system is divided into two subsections concerning the K-12 system
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and the post-secondary system.

Each of the three sections contains three sorts of recommendations. First,
there are recommendations for policy action. Second, there are recommendations
for research that could result in additional policy actions and the refinement
of presenf policies. Finally, we encountered during the research a numBer of
possibilities for policy action which deserve attention, although there is
presently insufficient information upon which to base them. We list these
possibilities as experimental recommendations which might be implemented on
a small scale to test their viability.

We have included a fourth major section that involves only research re-

commendations. This section concerns the economic conditions that impact upon

student preferences.

I. RECOMMENDATIONS AT THE LEVEL OF THE INDIVIDUAL

A. Policy Recommendations

1. Recruiting efforts should be directed at five sorts of indi-
viduals in the following order of priority:

a, Students about to graduate from junior high school or
in their first years of high school.

b. Adults who have been out of school and want to return.
c. Students who are about to leave high school.
d. Students in elementary school.

e. Students in other sectors of the post-secondary system
who are considering the possibility «f dropping out,

The efforts should be largely informational for those in the elementary
grades. Otherwise, recruitment ought to involve a definite effort to persuade

individuals to enter technical programs.

2. Recruiters should make a definite effort to reach those in
the adult population who might not typically consider
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technical careers, or who might feel as though they are not
wanted in the technical professions. These groups certainly
include women and members of ethnic minorities. They may

" also include the physically handicapped, ex-convicts, and

Vietnam veterans.

Recruiters should make a similar effort with secondary school
students to reach those who are not ordinarily in the re-
cruiting pool, including women and members of ethnic minor-
ities. Recruiters should make the entrance requirements to
technical programs clear to such groups early in their high
school careers so that they know what courses they must take
in high school.

The form of the recruiting approach should:

" a. Involve a diversity of recruiting techniques (e.g.,

brochures; television commercials, and personal inter-
views) rather than depending on a single approach.

b. Use one-way media (e.g., television, radio, and targeted
mailings} for informational purposes, followed by two-
way media (e.g., discussion groups and interviews) for
persuasion purposes as the best sequence for convincing
people to enter technical programs.

c. Present both sides of any argument concerning the choice
to enter a technical program; the presentation should
point out both the advantages and disadvantages of
entering such programs without biasing the arguments
one way or the other.

d. Allow the potential student to reach his or her own con-
clusion concerning technical schooling rather than stat-
ing at the conclusion of an argument that the person
should enter such a program.

Technical programs should maintain their recruitment on a
continuous basis rather than developing a massive recruiting
campaign one year and slacking off the next.

The information that potential recruits receive about technical
programs should include at some point information on the
relative economic benefits of technical education, the ease
with which graduates may get jobs, the degree tc which they

are satisfied with their work, the average and top salaries

for technicians, and the possibilities for advancement and
promotion in the technical profession. The presentation should
be a matter of honest advertising designed to help students
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B.

make decisions on the basis of information rather than a
glamorized image of the technical profession.

Recruiters should make a direct and concerted effort for several
years to counter the negative image of technical employment which
the recent aerospace and defense lay-offs have caused.

Efforts should be made to emphasize the contributions made by
angineers to the quality of our life and to portray the possi-
bilities of future contributions.

Research Questions

1.

Several factors appear to have stigmatized the image of technical
programs for potential students. What are the relative effects

of the following factors on the images that various groups hold

of such programs: the apparent position of the technicians in

the technical profession as a whole; the experience of students in
high school vocational technical programs; the lumping of technical
programs at the community college with other vocational programs;
and the perceived difficulty of the programs?

There have been few studies that indicate the extent of the adult
"market" for technical education. How many adults are potential
recruits for technical programs? Under what conditions (e.g.,
revised class schedules, special services) would the maximum
number enroll? What is the interest for technical education
among women, blacks, and those contemplating second careers?

While something is known about the personality characteristics

of technical workers, little exists on the nature of their work
experience and their career patterns. What is the nature of this
experience? What career patterns characterize persons in these
occupations? Is a high service orientation consonant with the
formation of technical careers?

Experimental Recommendations

1.

At least one community college has fielded a major recruiting
effort which utilizes students as recruiters. While the expense
for training students and mounting such a program could be pro-
hibitive, some variation of the approach could conceivably work
on a smaller scale. Schools should not dismiss the recruiting
power of students. They know what a program is like from a



different perspective than what potential recruits most often
hear. ‘

II. RECOMMENDATIONS AT THE LEVEL OF TECHNICAL PROGRAMS

A, Policy Recommendations

1. Community collegesjshould develop and implement refresher programs
for those adults who want to develop a technical career and
have the educational qualifications but need brushing up.

2, Technical programs should make a major effort to treat part-time
learners as part of their regular programs instead of isolating
them in continuing education programs. This might involve the
varied scheduling of classes and the abolition of rules or standards
of behavior that tend to treat students only as immature adoles-
cents. It will result in a richer mix of experience in the
classroom and improve the learning environment for everyone.

3. To enhance their image, technical programs should associate them-
selves with schools of engineering wherever possible. This might
be in the form of joint courses, a guaranteed transfer into the
engineering school if the two-year program is successfully com-
pleted, the joint use of facilities, the sharing of faculty, etc.

4. Further legitimation can and should come from community colleges
taking the official position that the technical programs are
transfer programs which may be terminal, rather than the reverse,
and treating the programs accordingly.

5. The technical programs should develop pre-technologz~pregrams as
part of the overall program in order to improve the mathematical
and technical capabilities of students who might not otherwise be
qualified for technical education but who have the interest and
the potential., These programs should be shared with feeder high
schools. The British curricula in applied science and applied
mathematics might be used as a model.

6. A state-wide commission should be created to examine the possibil-
ities of consolidating programs and to look into the advantages and
disadvantages of encouraging specializations at different institu-
tions. The current system provides the fewest choices to those in
rural areas because the colleges are smaller and have fewer pro-
grams. A system permitting specialization and developing new
mechanisms for allocating students would be more equitable in the
long run.
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Existing efforts to improve articulation with high school and

BOCES programs should be expanded. More joint projects, faculty-
sharing, and increased flexibility in permitting access to community
college programs would be beneficial in a variety of ways. The
current experiments with '"middle colleges" should be examined with
regard to their application to occupational programs.

B. Research Recommendations

l.

While there is a groundswell of support for cooperative education,
little appears to have been done to evaluate those programs pres-
ently in existence. What are the benefits of existing cooperative
programs for technical students? Do they appear to attract students
to the programs? Do participating students have an easier time
with placement? Are there any factors preventing these arrangements
on a large scale?

C. Experimental Recommendations

l.
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Some community colleges might rework their technical programs to
give them a high service orientation. This could conceivably
allow students to acquire the prestige that is accompanying many
of the service professions recently. It would also be consonant
with employment trends which go toward an increase in the service
sectors and with the apparently increasing preference of many
youth for service careers.

Special services (e.g., child care or tutoring) appear to attract
some students to programs. It would be worthwhile to see if such
services can significantly increase the numbers of recruits, parti-
cularly those recruits from groups such as women and blacks. On
the whole, the approach would be to make it ‘easier for students

to take the programs on their terms rather than waiting until they
can enter on the terms that the program might set.

With the advent of cooperative education, some effort is due to
test the possible effects on recruiting of other arrangements
tying technical programs to the labor system. This might include
the granting of external degrees for technical work and the
crediting of technical work done beyond the classroom so that
students may gain advanced status in a program and cut down on
the time that they must spend in the program itself. Empire
State College and the Regents External Degree programs offer
mechanisms for such programs.

While financial incentives would seem to attract more students
to technical programs, it is not clear that the cost would be



worth the final results. The state might support several different
types of financial incentives at selected technical programs for
several years to determine the efficacy of such approaches.

III. RECOMMENDATIONS AT THE LEVEL OF THE STATE EDUCATIONAL SYSTEM

The K~12 System

Policy Recommendations

No recommendations are made.

Research Recommendations

1. While something is known about the career development process in
children and adolescents, researchers have not directly related
this to the sort of social organization or tracking that an edu-
cational system employs. What is the extent to which tracking
affects the process of career choice such that a significant
number of students are systematically excluded from technical
education by the time they reach high school graduation?

Experimental Recommendations

1. Pre~technology programs at the high school level could increase
the number of students who are able to enter technical programs.
Yet this is not a certain conclusion. and experimentation on a
small scale is called for before considerable expense is risked
on any statewide efforts.

The Post-Secondary System

Policy Recommendations

1. The state should encourage community colleges to use a diversity
of recruiting approaches rather than espousing any particular
technique. It should complement such efforts by sponsoring some
medium for an interchange of information on recruiting such as
a newsletter, workshops, or a ceairal information office.

2. The state should encourage all technical programs within state
community colleges tc gain the accreditation of the appropriate
engineering society that accredits such programs. It is expected
that this will increase the legitimation of the programs for
potential students.
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B. Research Recommendations -

1.

~

It is unclear that a diversity of technical programs are needed
instead of a single program with electives for different areas of
interest. A program that gives students highly generalizable skills
may well put such students into a superior employment position.

This is not certain, but seems worth exploration. What, then, are
the general educational requirements underlying technical education
which are not peculiar to a particular technology. To what extent
may programs be combined or put on a joint basis?

There is a definite and mounting competition between community
colleges and four-year schools to win over students. However, the
exact extent of the competition and its effects remain unknown.
Such research should probably involve the development of a flow
analysis of students or adults as they go from high school into
the post-secondary system; such a model should be amenable to
computer simulation such that by varying program and. institutional
parameters, some estimation may be made of the numbers of students
who would end up in different programs under different conditions.

C. Experimental Recommendatiocns

1.

The National Industrial Conference Board in conjunction with the
Advertising Council has mounted a massive national advertising
campaign to persuade students to enter technical careers. Such
an approach is certainly possible on a statewide level through
public service announcements. With the number of television
stations that this would involve, however, it might be worthwhile
to test such advertising in a single locality. Rather than ad-
vertising that locality's own technical programs, though, it may
simply offer to send information concerning opportunities in
technical programs and professions in New York State.

IV. RESEARCH ON THE INSTITUTIONAL ENVIRONMENT

A. The Labor System

1.
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It is usually assumed that technically trained persons have

access to middle~ to high-status jobs. What is the actual position
of technicians in the labor system? Are they the blue-collar
workers of the technical professions? 1Is there an actual job
ladder going from the technicians job to that of the engineer?

There is some question about what employers really prefer
in the way of technicians. Do they prefer upgraded workers, a



V.

revision of the work organization so that fewer technicians are
needed, four-year college graduates who would otherwise be unem-
ployed, or community college graduates?

CONCLUSIONS

The above recoﬁmendations offer no simple solution to the recruitment
problem. Ultimately, each program must assass its own problems, its
strengths and weaknesses, and select appropriate strategies. The above
shopping list ought to help. It certainly should provide fuel for dis-
cussion and debate. This document was intended to serve as a heuristic
device and its success in that regard will be measured by the strength of

the reactions to it rather than their positive or negative character.

i




APPENDIX A

A FORECAST OF FUTURE NEED FOR TECHNICIANS



A. TImtroduction

If you have a good scientific or technical education,
you're all but guaranteed work. Exciting, meaningful work--at
double the salary of the average high school graduate.

And you no longer need four years of college to start out
on a scientific or technical career.

You can break into any field--from medicine to computers
to engineering to the space program--with only a year or two
of education. Just become a technician.

~-Fourth Edition, "25 Technical
Careers You Can Learn in 2 Years
or Less."

The above pitch is not a glib set of lines with little substance. It is
part of a brochure jcintly sponsored by the U.S. Office of Education, the
National Industrial Board, and The Manpower Institute. Its preparation wac
through The Advertising Council. Its promotion came over nationwide public
scrvice advcrtisements on television. Its funding represents the donations

of 38 major American companies with a stake in technical manpower.

Since 1969 this "Continue Your Education'" campaign has been a way to
encourage students to enroll in technical programs.1 It shows the serious-~

ness with which the business community and the federal government regard what

many foresee as a major shortage in technicians.

" The concern over technical manpower 1s not new. It existed during the
late 1950's and continued into the 1960's. The concern has not been without

some foundation. From 1950 to 1968 the rate of growth for the technical,




science, and engineering professions was 6.2%, as compared with 1.2% for the

entire civilian labor force.2

Even though that rate peaked during the latter 1950's and dropped going
into the 1960's, it has not gone much below 3% and has been rising since the
latter part of the decade. By 1968 about 3.3% of the labor force was in the

technically-oriented professions.

However, the primary concern for technical manpower is now switching
from scientists and engineers to concentrate more upon technicians. A recent
report on technical manpower from the Nationali Industrial Conference Board

brings this out:

The major focus of technical manpower shortages in the 1960's
seems to have shifted from engineers and scientists to tech-
nicians. The shortages of the 1950's were largely associated
with the crash programs in atomic energy, aerospace, and new
weapons systems. While these three areas continue to make
heavy demands on technical manpower, shortages of technicians
in recent years may have been aggravated by the increasingly
pervasive use of the computer and related automation equipment,
to the high priority accorded to more and better medical care,
and to military production. The apparent shift in emphasis from
engineers and scientists to technicians may also reflect, in
part, a need and a desire for mure efficient utilization of the
professionals. As technicians become more plentiful, engineers
and scientists can be released from routine duties to devote
themselves more fully to activities demanding higher levels of
education and experience.

The major concern of this paper is with the possibility of future tech-
nician shortages. 1Its more particular focus is on engineering technicians,"
a group which in 1966 constituted close to 45% of some 900,000 technicians

in America.

The next section therefore concentrates on the national situation. The
second section begins to interpret the data in the context of New York State

community college technical programs.




B. The National Scene

There have been two major reports in the last three years on the tech-
nical manpower situation in America. Both have forecast shortages of tech-

nicians, one gearing its figures to 1975 and the other to 1980.

The Bureau of Labor Statistics issued the most recent report in 1970 as
Bulletin 1639, "Technician Manpower, 1966-1980." The BLS finds that industries
in 1980 will more highly utilize technicians relative to the tctal labor force.
It attributes this probable increase to expansions in research and development
activities, the increased complexity of industrial development, and the prob-

able growth of those industries that employ technicians.4

The Bureau uses two different premises in determining its forecasts.,
The first assumes that the sources of technicians apparent in 1965 will remain
proportionately the same in 1980, with the future continuing much the same as
the past, This results in a shortage of 300,000 technicians up to 1980.
Employers would probably have to meet the shortage‘through~upgrading workers.
This would raise the original proportion of upgraded workers from 33% of the

supply to 50%, a situation which the BLS regards as undesirable.5

It consequently switches its premise to take into consideration the
trends for graduates of training programs, producing the results shown in
Table l.6 This premise stresses the training programs alone as a source of
new technicians, regarding job upgrading as a stopgap tactic to be used only

to alleviate shortages.



Table 1

Prospective Relations Between Requirements for and Supply of Technicians,
if Past Patterns of Entry Continue, 1966-80

Requirements Supply
Growth 509,000 -
Replacements: Deaths and retirements 150,000 —
Transfers 375,000 -
Preemployment , - 1,020,000
Post-secondary preemployment - - 750,000
training
Employer training . —_ , 175,000
MDTA training : - 95,000
- Technician-related - 171,500
College and university (4-year)
graduates and dropouts - 150,000
Armed Forces training - 21,500
Upgrading required - 1. 120,000
Sub-Total, Supply - 1,191,500
Losses resulting from deaths, A A
retirements, and transfers - 277,500
TOTALS 1,034,00 1,034,000

SOURCE: Bureau of Labor Statistics




The rationale for this is straightforward. In general, employers prefer
technicians trained in preemployment technical programs over the upgrading of
production workers to technical levels. The BLS therefore interprets the
supply of technicians as the aggregate of those emerging from technical pro-
grams, and it equates the difference between this supply and the expected

demand as the need for job upgrading.

Using this premise, job upgrading drops to 10% of the needed supply while

post~secondary preemployment programs rise to about 60%.

A further breakdown of the Bureau's conclusions for the demand for

engineering'technicians appears in Table 2.7
Table 2

Employment of Technicians by Occupational Specialty, Estimated
1966 and Projected 1980 Requirements

1966 Project 1980 Percent increase,
Occupation exployment requirements 1966-80
Technicians, all odcupatibns 886,900 1,395,700 57.4
Draftsmen 272,300 434,300 59.5
Engineering and physical science '
technicians 419,300 646,800 54.3
Engineering technicians © 299,200 453,800 © 51.7
Chemical technicians 60,500 96,500 59.5
Physics technicians 10,600 20,700 95.3
Mathematics technicians 5,300 10,100 90.6
Other physical science
technicians 43,900 . 65,700 49,7
Life science technicians 70,000 108,900 55.6
Other technicians 125,100 205,800 . 64.5

SOURCE: Bureau of Labor Statistics



Alrhough the expected percentage increases are highest for physics and
mathematics technicians, the largest numerical gaps appear for draftsmen and
engineering technicians. In terms of the training needed to competently
assume a technical role, the shortage of engineering technicians may be by far

the most serious of those which the table depicts.

The BLS aoes not further breakdown its figures according to specific
sorts of engineering technicians that might be needed. However, it does
list the expected requirements for such technicians by industry, allowing one
to make rough qualitative estimates of the techmnical "mix" that the nation

will probably need in 1980. The breakdown appears in Table 3.8




Table 3

Industry Demand for Engineering Technicians,
Actual (1966) and Projected (1980)

Industry 1966 1980
All industries 299,200 453,800
Mining 1,700 1,800
Petroleum extraction 1,000 1,000
Other mining 700 800
Contract construction 6,100 9,000
Manufacturing 146,900 230,500
Ordnance 11,100 12,000
Food 500 600
Textile and apparel 500 600
Lumber and furniture 800 1,100
Paper 2,100 3,100
Chemicals 6,900 9,600
Petroleum refining _ 1,900 2,100
Rubber 1,400 2,200
Stone, clay, and glass 1,400 2,200
Primary metals 4,350 5,600
Fabricated metals 5,000 7,100
Machinery 20,800 : 38,800
Electrical equipment 55,400 96,700
Motor vehicles 7,100 8,800
Aircraft 18,100 24,600
Other transportation equipment 1,400 2,000
Professional and scientific
instruments 7,000 11,800
Miscellaneous manufacturing 1,200 1,600
Transportation, communication, and
public utilities 38,000 54,200
Railroads 1,300 1,200
Other transportation 1,100 1,600
Telecommunications 17,700 28,300
Radio and television 9,300 12,800
Public utilities 8,600 10,300
Other industries 35,900 54,400
Miscellaneous business services 11,500 16,500

Medical and dental laboratories - -
Nonprofit institutions 900 1,900




Table 3 cont.

Industry : 1966 1980 -

Engineering and architectural

services ' 7,600 13,600

Other nonmanufacturing 15,900 22,400
Government 68,500 100,700
Federal 33,600 46,200
State 27,500 43,900
Local 7,400 10,600
Colleges and universities 2,100 3,200

SOURCE: Bureau of Labor Statistics

It is apparent that the greatest need for techmicians will be in the
manufacturing sector of the economy with '"transportation, communication, and
public utilities," "government," and "other industries' following with much
lesser absolute needs. Those industries least needing technicians seem to be

mining, and colleges and universities.

With almost no way to evaluate the job mix for government and the other
industries, one may eliminate these sectors from consideration, assuming that
their job mix will vary sufficiently to include all varieties of engineering

technicians.

Manufacturing presents the clearestvpicture. "Electrical equipment" will
take a large leap in its requirements, quite probably favoring electrical
engineers as a consequence. A demand for mechanical engineers for "machinery,"

aeronautical engineers for "aircraft," and chemical technicians for "chemicals"

also seems reasonable.

The expected demand for engineers in "telecommunications' and '"radio and
telavision" may well boost the already large demand anticipated for electrical

engineers. With the similarities between electrical and electronic engineering,




particularly in the curricula which technical programs use for each, the two
groups of technicians should also have facility in crossing from one sector

to the other.

The plight of civil technicians is uncertain from the breakdown. Con-
tract construction taken jointly with public utilities and other transporta-

tion may reflect an increasing demand for such technicians, but the demand

does not appear to be very great.

One must take these estimations lightly. Crossovers may occur between
different groups of technicians. Civil technicians may find it easy to
switch into electrical engineering. Industries may regard an electrical

technician as being as good as an electronic technician if an electronic

technician is what it needs.

In 1969, the National Industrial Conference Board (NICB) issued the
second report; also showing a future manpower shortage. Much of its data is

as up-to~date, and in some cases more up-to-date, than that used by the BLS.

The report approaches future supply figures for technicians in a way
similar to the second approach of the BLS by assuming that trends for train-
ing programs will continue. The NICB uses 1968 as its base year for enroll-
ment figures in training programs. In extrapolating the figures to 1975, it

assumes increases of zero to 157 over the base year.

The Board's final figures show an expected shortage of 160,000 to

220,000:10
1. Employment Requirements, 1975: 1,198,000
2. Employment, Actual, 1968: 968,000
3. Replacement Needs: 330,000
4, Growth Needs: 230,000
' (the difference between figures
1 and 2)
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5. Total Needs: 560,000
(the sum of figures 3 and 4)

6. Supply of New Technicians: 340,000
(exclusive of upgrading) to 400,000
7. Shortage of Technicians: 160,000

(equivalent to upgrading needs) to 220,000

Presenting other data, the NICB makes additional estimations of a coming

shortage:

Voluntary quit rates offer still further evidence of
shortages of technicians and engineers. Quit rates for tech-
nicians and engineers in manufacturing in the past decade have
been consistently well above the quit rate for all employees in
manufacturing. Relatively high quit rates in a particular
occupation constitute a rough index of shortages since they
reflect the existeace of a large number of unfilled jobs in
that occupation.11

A second indicator is the demand for school-trained technicians. In the
year ending June 30, 1968, industrial recruiters reached only 75-80%" of their
recruiting goals for technicians graduating from two-year technical schools.
The figure is slightly lower for four-year technical school graduates and

rises to 90% for other schools.

While the recruiting goals are better met for upgraded employees, job

trainees, and experienced tecimicians, a shortage is nevertheless apparent.12

Both studies are subject to further quaiifications and both make further
assumptions in analyzing their data. Exploring these aspects can clarify the
uncertain elements in each report. In addition, it may allow a re~interpre~
tation of the manpower situation if one can challenge any of the basic ‘

assumptions.

A most obvious element of uncertainty stems from confusion over the
"technician" label. The BLS precisely defines the occupation as requiring
training comparable to that obtained in a two-year technicalAinstituté. But
in identifying their technical needs for the future, employers may use a much

different definition.l3
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The difficulty extends to the identification of present workers as
technicians. For instance, employers may call an employee with two years of
technical training an "engineer" for reasons of status. .Firms may upgrade
those with technician training to the level of engineers. Other situations
also may occur. In any event the result is increased uncertainty, particularly

so far as the needed number of graduates in the future from technical programs.

In addition, the reports make differing analyses of the ratio of tech-
nicians to scientists and engineers. The BLS points out that studies done in
the past report employers as expecting and desiring an increase in the ratio,
wHich presently hovers around the 63:100 (technicians to scientists and

engineers) level with variations for different economic sectors.

This implies that the ratio is mutable, something which the NICB acts
upon by taking into account the trends for the ratio in computing its 1975
demand figures. However, the report is vague on the trends that it expects
and it presents no data indicating the effects of ratio changes on the final

demand .

On the other hand, the BLS uses a rate of utilization for technicians
that remains about the same aé at the present. While this ratio may go
through changes in the future, the BLS points out that during the 1961~1965
period, when engineers and scientists were in shorter supply and technicians
might have been utilized to take up the slack, their employment was still
slightly faster than that for technicians. Thus, there was no change in the
ratio, suggesting that little pressure actually exists to increase the ratio

despite the claims of employers.15

Finally, the BLS data bases its forecasts in part on 1966 surveys of
technical employment in the United States. The NICB data is slightly more
recent. Situations may have changed since that time to cause differences
in the expected future. For instance, an overabundance of technicians could

cause employers to hire more technicians. A shortage in turn may cause a
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lesser utilization of technicians and the substitutior £ other employees in

their stead.

This possibility has two aspects. It is conceivable that industries
since 1966 have found-—-or may find--ways to circumvént the most likely situa-
tion, a technician shortage. Potentially, different uses of engineers or new
organizational methods may reduce the actual need for technicians, alleviating
the effects of any shortage. 1In other words, the alternative of upgrading
workers in the face.of a shortage may not be the only alternative. Neither
upgrading nor any great increase in the numbers of technicians may be needed

at all.

At the present, claiming on this basis that a shortage will not exist
would be unjustified. A shortage is merely not imperative or met solely by

in some way producing more technicians.

The second aspect involves the enrollment figures for technical programs
which each report used as part of the base figures for future supply. Changes
in the enrcllment trends could either aggravate or alleviate a shortage.
However, there is insufficient data from the enrollment years following those
used in the reports, so that we cannot make an estimation of the long-term
enrollment trends for technical schools with any confidence if we are to use

- these figures alone.

C. Technician Manpower in New York State

One indicator that technical manpower, and technicians, are doing well
in New York State is the unemployment rate. While engineering unemployment
has soared to over 5% in California and Washington, the President's Manpower
Report for 1972 says that the New York figure was 3.2%.16

This has more than superficial significance. New York and California
are the two top states for professional technical manpower, according to

reports issued by the NICB. It appears that even though there is a slump
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for technical manpower elsewhere, there is still a high demand for such

workers in New York.

Making statements about the future situation in the state is more diffi-
cult. One complication stems from the fact that manpower needs for technicians
are closcly connected with those for engineers and scientists. The BLS
report, for instance, used estimates of the future demand for scientists and
engineers as the base for estimates for the demand for technicians, applying
the technician to engineer and scientist ratio to convert one to the other.

But the figures for scientists and engineers are most accurately calculated
on the national level. The high geographic mobility for the two groups makes
disaggregation by state an uncertain exercise. Consequently, forecasts for

technicians do not break down well on the state level.

This produces perplexing problems for manpower planning. Technicians
as a group have much less mobility than scientists and engineers.17 They
traditionally take jobs in their local areas, and the fact that many of the
technicians are trained through community colleges accentuates this. The
result is a need for more localized manpower figures when the best available

forecasts are exactly the opposite.

Nevertheless, using the premise that the New York economy reflects the
national economy, the i .w York State Department of Labor has used 1968
employment figures to make projections of employment to 1980.18 These

figures appear in Table 6.
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The similarity to the national scene would seem to imply a consequent
similarity to future demand for technicians. Assuming that this is true,
there will probably be significant new demands for electrical, electronic and
mechanical engineers. The possibilities for aeronautical, chemical and civil
engineers are uncertain due to fluctuations in the state economy and lower

levels of national demand than for ihe other three.

]

From another viewpoint, the state will probably not develop the demand
for technicians quite as rapidly as the rest of the nation. DeWitt forecasts
an annual rate of increase of 2.5% for professional technical workers in the
state from 1968-80. While this is the highest for the occupational groups in

the state, it is lower than the national rate of 3.4% for the same period.19

The major implication of this is that N.Y.S. may reflect a nationzl tech-
nician shortage but is likely to have a situation proportionately less sericous

in magnitude.

A final and more precise look at the technician situation for the state
comes in a comparison of the anticipated demand and supply figures for the
state. Table 7 contains the probable yearly demand for 1975 for technical
groups, while Table 8 contains the number of technical degrees granted in

New York State since 1965-6.
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Table 7

New York State Labor Demand Summary,
Technical Workers, Current and Projected

Occupations 1970 1971 1975

Draftsmen 1,240 1,290 1,450
Structur:l design technicians

and related specialists 170 180 200
Electro-and mechanical

engineering technicians 1,950 2,020 2,280
Mathematics technicians 30 30 30
Physical science technicians 540 560 640
Industrial engineering technicians 3490 350 400
Civil engineering and construction

technicians 1,040 1,100 1,310
Data processing, systems analysis

and programming specialists 500 510 - 580
Other technical workers 8,800 3,920 8,830

SOURCE: New York State Plan for the Administration of Occupational
Education
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Table 8
Two-Year Technical Degrees Granted in New York State
(Community College Figures in Parentheses)

Area 19£5-66 1966-67 1967-68 1968-69 1969-70
Chemical 145 170 126 138 127
Technology 97) (107) (81) (85) (119)
Civil 542 521 501 515 571
Engineering* (241) (223) (228) (168) (345)
Electrical and 768 1077 955 1058 1099
Electronic (507) (490) (493) (531) (586)
Engineering
Industrial 139 203 138 135 158
Engineering and (11) (75) (21) (9 (42)
Technology
Mechanical 677 . 694 729 893 948
Engineering and (273) (300) (308) (367) (439)
Technology
Other 152 345 429 201 141

(22) {(55) (112) (38) (76)
TOTAL - All 2488 3111 2971 3004 3149
Engineering (1151) (1250) (1243) (1198) (1607)
Technology '

'SOURCE: Office of Education

*Includes Architecture and Building
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Since the labor demand figures and the degree figures involve different
schemes for categorizing the technical areas, Tables 7 and 8 cannot easily
be compared. Still, it is possible to compare similar categories. For
instance, the demand for electrical and mechanical engineers was about 2,020
in 1971 and will be about 2,280 in 1975. The total of degrees granted in
these two fields in 1969-70 was 2,047. Similarly, the demand for civil
engineering technicians was 1,100, and will be about 1,310, while the supply
in 1969-70 was 571. In industrial engineering the figures are 400 and 158.

Although these comparisons are not exact, there are at least three
factors which lead to their adjustment. First, it is generally true that
only 60 to 707 of those graduating from technical programs go into a job that
was related to their training. Using this figure, we may adjust the above
figures to more properly represent the actual supply. Second, some people
may come into the technical fields although they received degrees in non-
technical programs. Third, even if the graduates go into a technical job,
they may still leave the state entirely. In this instance, however, the
loss of manpower is probably low due to their replacement by other people

coming into the state.

With the figures adjusted, the supply from two~year technical programs

in New York appears to be about:

Electrical and Mechanical Engineering: 707

Civil Engineering: 30-~-357%

Industrial Engineering: 25-30%
It is apparent from these figures that the technical programs in New York are
supplying more mechanical and electrical engineering manpower than is true
for two-year programs in the rest of the nation. The other areas involve a
supply level that is only par compared to the national contribution of 27%

from two-year programs.

These estimates are so crude that we can make only very tentative

conclusions using them as a basis. First, it would seem that in some major

A-19




areas, namely electrical and mechanical engineering, the two-year programs
are making a major contribution even though they are not supplying all the
manpower that is needed. Not all of the New York programs are in this posi-
tion. Some, such as civil engineering, and perhaps smaller programs such as
industrial engineering, are contributing at a level which, although it
matches the national average, is nevertheless likely to lead to manpower

shortages later on if there is no improvement.

In general, the two-year technical programs in the state seem to be
meeting manpower needs more than is generally true of the rest of the nation.
From this perspective we make the tentative conclusion that a national man-
power shortage, if one should occur, will not be as severe in New York as

elsewhere.
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Footnotes to Technical Manpower Section

Rhine and Creamer, p. 6.

These and other gencral statistics regarding technicians can be found in
Rhine and Creamer, pp. 11-28.

Rhine and Creamer, p. 5-6
BLS, p. 1.

The premises and the possibility of a shortage using different premises
is discussed in BLS, pp. 11-12,

Table 1 is compiled from figures presented by the BLS, p. 12.
Table 2 is reproduced from a BLS table, p. 7.
Table 3 is a :ompilation of tzbles from BLS, pp. 20-22.

This and other technician supply considerations are discussed in Rhine
and Creamer, pp. 67-69.

These figures appear in Rhine, p. 59.
Rhine and Creamer, p. 10.
Rhine and Creamer, p. 56.

The BLS report discusses this and other qualifications to a greater
extent on pp. 13-18.

BLS, p. 13.

BLS, p. 13.

1972 Manpower Report, p. 122.
Rhine and Creamer, p. 27.

Table 6 is taken from a table appearing in the New York State Department
of Labor study, pp. 71-2.
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A. Introduction

Poor recruiting efforts by a community college constitute only one of a
number of explanations for falling or apparently stagnating enrollments in
technical programs. A variety of other causes could produce the same results.
An overall decrease in the school-age population, for instance, could lead to
a consequent decreise in those students attending community colleges. Tech~
nical programs would reflect the decrease along with the rest of the educa-
tional system. Educational policy can do nothing to directly counter such
population drops. Poor enrollments in a single program could also stem ffom
competition from other educational programs recruitihg from the same pool of
potential clients. Educational policy at the regional, state, or national
level may alleviate enrcllment problems stemming from such causes by regulating

the competition.

Finally, saturated market conditions may limit the amount of enrollment
growth for a technical program. That is, given a specific recruiting approach
aimed'at a given population for a given technical program, intensifying the
efforts will not result in an increase in enrollment. The program may have
all the students it can get under those conditions. Three sorts of policies
may counter this condition. Firét, the recruiting approach‘may be revised or
directed toward new target populations, such as blacks, women, or adults in
the work force. Seéond, the program itself may be renovated so that it attracts
a new se*: 6f students. Each of these policies has as its gbal an expansion of
the market. The third approach would be to increase the prﬁgram's share of
target populations in the existing market via new approaches to recruiting such
as earlier entry for high school students, advanced placement, increased finan-

cial aid, etc. This latter option might mean an increase in competition among
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sectors of SUNY or a restructuring of the SUNY system. Such policies aim to
regulate the flow of students through the SUNY system and rest on criteria other
than manpower needs or client interests. The issues involved in such allocative

policies (who goes where?) are beyor: the scope of this paper.

In deciding which sorts of policies are appropriate for any given situa-

tion, we must ask at least four questions:

1, VWhat is the extent of tne competition among community colleges for

students?

2. What is the extent of the competition for students between community

colleges and other two-year technical programs?

3. What is the extent of the competition between community colleges and

four-year programs for students?

4. What are the apparent market conditions governing the numbers of

students who might enter any one of the above three sorts of programs?

In approaching these questions in the case of New York State, we have
devised five tables that provide varying perspectives on the enfollment situa-
tion from the fall, 1968, to the fall, 1971. We chose enrollment figures over
degree figures as the more likely indicator of competitive and market condi-
tions for two reasons. First, students receive their degrees at least two to
four years after they make the decision to enter a technically-oriented two
or four-year program. Therefore, the Jegree figures lag in time behind the
actual market and competitive conditions. Second, the attrition of sfudents
during a degree program affects the number of degrees received. Yet, a pro-
gram that is particularly good at attracting students may not appear as such

if for one reason or another it has a high rate of attrition.

Table 1 presents the total enrollments for community college technical

programs in addition to the figures for selected programs in specific technologies.




Tables 2 gnd 3 present the enrollments per program and the percentage of com-
munity college enrollments within SUNY for the selected technical fields,
respectively. Tables 4 and 5 follow a similar format in reporting the same
sorts of figures for all two-year programs within SUNY and for four-year

engineering enrollments in SUNY, respectively.

We may use these tables for addressing the ébove four questions in the
following manner. A comparison of the average yearly enrollment per program
and the number of programs in a given year in Table 2 with the enrollment-
trends derived from Table 1 give us an estimate of the competition among com-
munity colleges for students. A comparison of Tables 1, 3 and 4 yields an
estimate of the competition between community colleges and other two-year pro-
grams in the SUNY system. Analysis of Table 5 and Table 1 gives an estimate
of the competition between community colleges and four-year programs in tech-

nical fields.

B. Caveats

1. The tables present enrollmenf figures only over a four-year period.
No enrollment figures are available for.the period preceding 1968. Therefore,
we dd not presume to make any long-term analyses of enrollment trends. Such
analyses are also not within the scope of this paper, which is concerned wifh
‘recent market and competitive conditions and not the emergence of these condi-~
tions or the forecasting of future conditions. A more extensive study might
well include such an analysis if it can overcome the difficulty of employing
degree figures that égg available from 1967 to 1970. For instance, a pre-
liminary tabulation of degree figures for electrical engineering programs in
the mid-1960's seems to give a strong indication that community colleges lost
a share of growing enrollments by waiting too long before instituting new
programs. Such conclusions may be highly instructive in developing educa- .
tional policies to improve the response of public education to market condi-

tions.



2. The available figures do not include the fall, 1972, enrollments.
These may portend radical changes from the pattern of the previous four years.
However, even if such changes were apparent, we would need several more years

of figures to ascertain whether the changes are long-term trends that require

new policies or transient deviations that need no policies at all.

3. The analysis does not pretend to account for externalities that may
change the enrollment situation completely. For instance, the recent pickup
in the employment of engineers may mean increased numbers of students reacting

to economic incentives and giving renewed consideration to technical careers.

4, The analysis also does not pretend to account for proprietary and
correspondence schools that may attract students away from the SUNY system.
There is only one accredited school of this variety in New York that could be
competitive with the two-year technical programs within SUNY. However, any
number of unaccredited institutions may be having a significant effect.
Figures for some estimation of this effect are simply not available at this

time.

5. The analysis employs enrollment figures that are cumulative. They
include full-time, part-time, first-year and second-year students. We can
justify the use of such figures if we view the capacity of community colleges
to retain their students as an indicator of their attractiveness in a com-
petitive market. A better indicatbr would be the number of students who first
enrolled in a program for any given year. These figures are not available at

this time.

6. The inconsistent reporting of enrollment figures by schools to the
SUNY Office of Institutio::al Research makes the accuracy of the figures uncer-
tain. Programs that are dissimilar may appear as part of the same techno-
logical area. Programs that are the same may have different titles. For
instance, one school lumped its enrollments for electrical engineering in
with computer science for two years while reporting the enrollments as elec-
trical engineering for two_other years.
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7. Four-year programs are typically in universities in circumstances
such that the student first spends two years in a general curriculum and then
goes -into a specific area. This means that the figures for four-year pvograms
inust be adjusted for a two-year lag if they are to be compared with figures
for two-year programs. For instance, the 1970 figures for four-year schools
should be compared most properly with the 1968 figures for two-year schools.
Further undermining the value of éomparisons is the fact that students in
their first two years at a four~year school may decide either to enter a tech-
nical field or to abandon technically—oriented ambitions. Moreover, within
engineering there is considerable movement across different specializations

during the four years, 1in response to changing market conditions.

8. We assume in the analysis that, in a competitive situation between
the different educational sectors, the student who wants to go into a tech-
nical area at a community college will choose the same area if he decides
instead to go to a four-year or other two-year program. Obviously, this makes
the interpretation of any comparisons more problematic. Short of a major

research effort to follow individuals through schbol, this highly questionable

assumption or a similar one is necessary for any analysis at all to occur.

- C. Analysis

Growth Fields: Data Processing and Health

This paper is not primarily concerned with programs in data processing
-and health exceﬁt that recruiting has not been a problem in these areas. It
is this factor that makes the consideration of them instructive. It clarifies

the characteristics of programs for which recruiting is not problematic.
From Table 1 it is clear that enrollments have steadily risen for both

programs in the aggregate sense. Furthermore, a look at Table 2 reveals that

both the number of programs and the average number of students per program

" B-6



has also mounted. There appears to be a low level of competition among the

community colleges for enrollees.

In Table 4 we see that the enrollments for other two-year programs within
the SUNY system have been fairly stable. There seems to be little significant
competition between the two sectors. Certainly, what competition exists is not

to the detriment of the community colleges.

In Table 5 we see that health enrollments in four-year SUNY colleges have
doubled over a four-year period (the figures for data processing were not
tabulated). Hence, whatever competition the community colleges have in this

sector must come from the four-year schools.

Finally, Table 3 in conjunction with 4 and 5 show that the market for
data processing and health programs seems to Ee expanding in bbth cases. In
.each case, community colleges are capturing a greater portion of the market as
the years pass. That this expansion is moving slower in the case of the health
programs may be due to some competition from other two-year programs, which

also show increases.

In general, then, the growth programs for community colleges seem to be
characterized by a low level of competition in which a one-student gain for a
community college program is not a one-student loss for some other program.
In other words, the situaticn does not appear to be a zero-sum game with fixed
rewards. These conditions of course require an exﬁanding market for the ser-

vices provided by the programs.

A Stagnating Field: Chemical Technology

At the other pole are those fields which are stagnating. Characteristic
of such fields is chemical technology. First, enrollments are going down for
community colleges, other two-year programs and four-year programs. Second,

the progression of stagnation for the community college programs seems to




follow a several-step process that involves a drop in averagé enrollments and
the attrition of weaker programs followed by a slight rise in the average
eprollment. Presumably, this will either repeat itself until chemical tech-
nology is completely phased out or until the enrollments stabilize at some

level below which they cannot go for one reason or another.

Third, there appears to be no significant competition between the dif-
ferent educational sectors. Table 3 shows community colleges with a stable
‘share of‘the market for the two-year programs. In all, then, we conclude
that there is little competition among chemical technology programs, that the
overall market demand is falling, and that the market position of community

colleges is remaining roughly the same.

Civil, Electrical and Mechanical Engineering

Overall, the enrollments for two-year technical programs in New York have
risen. There has been a steady progression from 16,438 enrollees in 1968 to
20,714 in 1971. However, we may account for a goodly proportion of this rise
by noting the increase of students in data processing programs over the same
period. That the rise may be limited to a few programs prompts a look at the
enrollments in three technologies which are staples among technical programs:

civil, electrical and mechanical engineering.

Electrical engineering is the‘closest to a growth field among the three.
Enrollments for community college programs have gone up rapidly. But the
rise did not occur in other two~year programs. For four-year schools, the
pattern is erratic, rising over a three-year period and suddenly drqpping to
a four-year low. This might indicate a competitive surge from other sectors
in 1969. Indeed, community college programs did gain a large number of stu-
dents in this year. Bowever, the community college rise is much greater than
the drop in'four;year enrollments so that it is not a case of zero-sum compe-
tition with the community colleges robbing stu&ents from four~year schools.

The community colleges would necessarily have had to have recruited some, if
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not most, of their students from elsewhere.

Overall, then, there appears to be little competition between the com-

munity colleges and the other sectors. There also appears to be little
apparent competition among the community colleges themselves. Both the num-
bers of programs and the average number of students per program has risen in
what seems to be a reverse of the stagnation progression: the average number
goes up, new programs are added, dropping the average, and then the average

begins to rise again.

The existence of such a progressioﬁ suggests that, while the market
dewand for electrical engineering is high among potential students, it is not
as high as that for health fields and data processing. To a limited extent,
the addition of one student in a new program may result in the decrease of
one student in an older program. Nevertheless, the market demands seem to be
rising, at least for community college programs. Consequently, community
colleges are slowly increasing their share of the'market for tuo-~year programs,

as is apparent in Table 3.

Civil and mechanical engineering programs in community colleges do not
exhibit the same growth pattern as electrical engineering does. Enrollment
levels have been fairly constant for civil engineering while those for mechan-
ical engineering dropped for two years and only‘recently have regained the
1968 level. The stable character of these enrcllments carries over into the
four-year and other two-year programs, both of which Have experienced constant
levels or slight declines. The ekception is civil engineering in four-year

schools, which dropped and then rose.

The situation indicates that there has been little competition between
the different educhtional sectors, and that one sector has been showing.gains
while thé others show losses. Even in the case of the four-year civil engineer-
ing programs, the gain shown in 1971 does not correspond with losses in two-

year -programs.




What sharply distinguishes mechanical and civil engineering from electrical
engineering, however, is the competition between the different community col-

leges for students. This comes out in Table 2. Average enrollments for both

programs have steadily gone down while the number of programs for each has

steadily gone up. Clearly, the community colleges are gaining few new stu-

dents~by adding new programs. They seem only to be re-dividing students who

would have come into the programs anyway. &/;\

It would appear at this point that the recruiting problems which mechanical
and civil engineering programs seem to be experiencing are not properly problems
of recruiting so much as they are problems of institutional expansion at a time
when the market demand is not expanding. Of course, recruiting tactics may
prove ameliorative. But a more direct solution would be to stop the addition
of new programs and to consider a reduction in the number of exisfing programs.
Certainly, too, the onus for recruiting problems cannot be put on other educa-
tional sectors which seem to be robbing the programs of students. In fact,
coﬁmunity colleges are slowly increasing their share of the student body for

two-year programs.

A Mini-Boom: Industrial Technology

Although there has been an increase in technology enrollments for the
1968-71 period only two of the traditional technological fields--electrical
and industrial engineering-~seem to be making a significant contribution to
this growth. Enrollments in industrial technology programs have generally
been low, making their contribution to enrollment increases that are much more

significant, hence these programs merit special attention.

For community colleges, the enrollments for industfial technology pro-
grams have more than dbdbled in a four-year period. At the same_time, figures
for four-year programs have shown definite and significant increases. Even
though'other two-year programs have not registered such increases, what has

appeared is sufficient grounds to investigate the enternalities that make
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industrial technology of increasing attractiveness.

From the total enrollment figures arrayed in the table, there appears to
be little competition between the different sectors. Some competition among
community colleges is more pronouﬁced, and increases in both the numbers of
programs and the average number of students per program follow the stepped
Progression mentioned earlier. However, the average figures are not rising '
to a certain level, dropping as new programs appear, and rising to the same
level again. Rather, the average is going higher, indicating that the market
dgmand for tHe programs is outstripping the rate at which they can be imple-
meﬁted. The rise of community college programs over other two-year programs
reflects itself in the 15% rise of the community colleges' sharémof two-year

enrollees.

D. Conclusions

We conclude with some general and tentative answers to the four ques-

tions posed in the first section.

1. Competition among community colleges. The competitionAis generally

the stiffest here, particularly in some traditional technological fields where
the market demands for potential students do not match the addition of new

programs. Electrical and industrial engineering are exceptions.

2. Competition between community colleges and other two-year programs.

Although we cannot estimate the impact of two-year programs outside the SUNY
system, it seems clear that two-year SUNY programs, outside the community
colleges, have not provided the community colleges with any competition
serious enough to take students away. Two-year programs have largely held
their own in the absolute number of enrollments while losing ground in their

share of the total enrollments.
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3. Competition between community colleges and four-year programs. There

appears to be negligible competition. What gains and losses tha four-~year
sector has experienced are matched by those of the community colleges. This
suggests an intervening element, such as changes in manpower needs, which

affects the program enrollments more than recruiting competition.

4. Market conditions. The fastest growing demand for education in an

engineering technology appears for data processing. Electrical and industrial
engineering also seem to have a rising market demand, but it is not rising so
rapidly that it offsets the competition between old and new programs for stu-
dents. The demand for civil and mechanical engineering seems largely stable,
so that the competitive situation between the community colleges for students

has intensified.
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Table 1

Enrollments in Two-Year Community College Technical Programs,
‘ New York State

Area Fall, 1968 Fall, 1969 Fall, 1970 Fall, 1971
Data Processing 1,938 2,550 | 3,134 3,678
Chemical Technology 666 610 479 . 474
Civil Engineering 1,057 .1,075 1,039 1,115

Electrical and
Electronic Engineering* 2,690 2,972 _3,043 3,512

Health-Related 6,989 8,219 10,352 13,454

Industrial Engineering
and Technology 252 294 347 535

Mechanical Engineering v
and Technology 2,336 2,284 2,196 2,314

SOURCE: Enrollment by Academic Programs, Fall, 1968 through 1971. Report
No. 33, Office of Institutional Research, SUNY, Albany, 1972.

* Figures exclude Queensboro Community College due to irregular reporting.
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Table 2

Average Enrollments per Program
for Two-Year Community College Technical Programs,
New York State

Area Fall, 1968 Fall, 1969 Fall, 1970 Fall, 1971
Datc Proceesing 121.31(16)* 141.7(18) 164.9(19) 159.9(23)
Chemical Technology 60.5(11) 55.5(11) 43.5(11) 52.7 (9)
Civil Enginecting 132.1 (8) 134.4 (8) 115.4 (9) 101.4(11)
Electrical and
Electronic 134.5(20) 141.5(21) 132.3(23) 135.1(26)
Engineeringk*

Health-Related 98.4(71) 104.0(79) 120.4(86) 147.8(91)
Industrial Engineering
and Techrology 42.0 (6) 49.0 (6) 43.4 (8) 59.4 (9)
Mechanical Engineering
and Technology 116.8(20) 114.2(20) 104.6(21) 96.4(24)

SOURCE: Office of Institutional Research, SUNY.

* Parentheses indicate the number of programs.

** Figures exclude Queensboro Community College due to irregular reporting.
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Table 3

Enrollments in Two-Year Community College Technical Programs
as a Percent of All SUNY Two-Year Enrollments for Technical Programs,
New York State

Area Fall, 1968 Fall, 1969 Fall, 1970 Fall, 1971
Data Processing 76.9 77.5 79.1 83.9 -
Chemical Technology 91.5 90.1 87.6 90.6
Civil Engineering 86.4 86.3 88.4 89.4

Electrical and

Electronic 84.2 84.1 85.6 86.9
Engineering
Health-Related 86.1 86.3 86.6 88.2

Industrial Engineering
and Technology 71.6 81.0 85.9 85.5

Mechanical Engineering
and Technology 82.7 83.6 83.2 83.7

SOURCE: Office of Institutional Research, SUNY.

*Figures exclude Queensboro Community College due to irregular reporting.
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Table 4

Enrollments in Two-Year Non-Community College Technical Programs,
New York State

Area Fall, 1968 Fall, 1969 Fall, 1970 Fall, 1971
Data Processing 583 740 826 704
Chemical Technology 62 67 68 49
Civil Engineering 171 171 137 132

Electrical and

Electronic 504 560 512 530
Engineering
Health-Related 1,130 1,301 1,601 1,796

Industrial Engineering
and Technology 100 69 57 91

Mechanical Engineering

and Technology 490 449 443 452
TOTAL

All Engineering 16,438 17,831 19,013 20,714
Technology*

SOURCE: Office of Institutional Research, SUNY.

* Includes figures for community colleges as well.
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Table 5

Enrollments in Four-Year SUNY Engineering Programs,
New York State

Area Fall, 1968 Fall, 1969 Fall, 1970 Fall, 1971
Data Processing not tabulated
Chemical Technology 87 64 59 60
Civil Engineering 150 122 116 150

Electrical and

Electronic 581 616 652 544
Engineering
Engineering Science 1,073 804 515 397

Health-Related

(non-engineering) 1,565 1,697 2,070 3,332
Industrial o

Engineering and 54 128 268 316
Technology

Mechanical Engineering

and Technology 172 153 145 108
TOTAL
All Engineering* 3,446 3,171 3,004 2,814

SOURCE: Office of Institutional Research, SUNY.

* Figures include programs not listed under the above areas.
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APPENDIX C
A REVIEW OF FACTORS -
AFFECTING RECRUITMENT INTO
POST-SECONDARY TECHNICAL EDUCATION
by

Gary Gappert
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A. Introduction

It has been said that there is a present and growing shortage of tech-
nicians in the United States. Miller and Twyman note that "engineering and
technician training programs are graduating less than half of the nation's
annual manpower needs."l The National Industrial Conference Board (1969)
projected the shortage up to 1975. The Bureau of Labor Statistics (Bulletin
No. 1963, in 1970) has projected this shortage to 1980.2

It was assumed during the 1960's that these shortages could best be met
through pre-employment training programs that consist of two years of post-
secondary technical education, rather than through the upgrading of older
skilled workers, or the downgrading of four or five-year engineering degree
holders.3 The recruitment of high school graduates into these programs has

been a problem of high concern.

Equally important is their retention in these programs since Miller and
Twyman report that the national drop-out average of two-year technical insti-
tute students is approximately 30%. If almost one out of every three recruits
drops out before finishing his program, approximately 140 students must be
recruited to provide a yield of 100 tech-ed graduates. Of slightly less con~
cern is the subsequent recruitment of these graduates into technician jobs

rather than their absorption into 4 or 5-year engineering degree programs.

In this paper we review some of the simple conclusions provided by the

literature on economic models of occupational choice. After reviewing some




research results on rate-of-return-type studies, we examine a different model
proposed by Michelson which is more concerned with the probabilities and expec-
tations associated with reaching particular levels of income. After looking

at some other research results having to do with vocational education, we
present an outline of a simple model. Alternative scenarios of recruitment

are sketched. Finally, some remaining reser-ch needs are presented and some

policy conclusions offered.

This paper contains no general thesis or hypothesis. Instead, following
a general review of the conventional wisdom pertinent to technical education,
conclusions are formulated which suggest (1) that the socio-economic correlates
of technical education need to be more adequately defined and examined, and
(2) that the aspiration-formation process among the children of affluence may
be inhibiting or distorting career and educational choices (as viewed from :he

perspective of manpower planners and technical educators).

B. The Economic Model of Occupational Choice: A Literature Review

Adam Smith summarized his theory of the labor market by noting that:
"Every man's interest would prompt him to seek the advantageous and to shun
the disadvantageous employment."4 He went on to refer to '"the whole of the
advantages and disadvantages' in any form of employment. He and those econo-
mists who followed him in the development of classical economics elaborated
those causes of advantage and disadvantage. Wages, if operating in free
markets, would vary with the ease or hardship of the employment, with its
cleanliness or dirtiness, with its honor and status, with the ease or dif-
ficulty c¢f the learning required, with its security of tenure and with the
probability of its leading to other financial successes. Of course, the
classical economists also knew that many real world markets were not always
free. Barriers to entryloften existed so that labor could not easily flow
from low advantage and low wage employments to high advantage and higﬁ wage

employments. 3imilarly, natural skill requirements for certain occupations
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insured an almost permanent barrier to certain employments, which would remain
high wage and high advantages occupations. In these occupations the wages

reflect a genuine scarcity price.

In general it is agreed that the economic theory of the labor market is
logically defensible and gives good predictive results, provided that allowance
is made for the time necessary for the allocation process, including the dis-

. . . . . 5
semination of information, to work itself out.

If it is said that there is a shortage in some occupaticn, and if this
occupation is not possessed with undue disadvantages of risk to life or health,
it is to be anticipated that wages in that occupation will be rising suffi-
ciently to attract recruits. It also should be anticipated that other bene-
fits to those in these occupations will likewise be increasing. These might
be benefits which are controlled by the employer, such as working conditionms,
or they might be benefits such as social status, which are only conferred by

the society.

In a time when most if not all wages and salaries are rising, it is not
easily perceivable whether wages in the so-called shortage occupations are
rising as rapidly as they should. It is difficult to determine from most
nationally repofted data how post-secondary technicians are faring. Are they
to be found among the blue-collar occupations which are defined as "craftsmen,
foremen and kindred workers?" Or in the white collar occupations defined as
"professional, technical and kindred workers' (where they might be aggregated
with engineering degree holders)? Sackley and Gavett found that the annual
compound rate of growth of median wages or salary incomes frcm 1964-69 was
6.0% for craftsmen, et. al., and 7.1% for professional workers, et. al. But
it was 6.8% for "laborers'" and 6.3%Z for sales workers and 7.8% for "managers,

officials and proprietors."6

O

b )

Another reporting difficulty arises because adyocates of technical educa-

tion at the junior college level tend to compare junior college technicians
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with unskilled or semi-skilled high school graduates and not with high school
graduates in skilled blue-collar jobs. They also tend to report earnings at
entry level or after about 5 years experience without comparing these earnings
with the entry level or longevity earnings of engineering graduates. In the
language of Norman Harris, it is said that "at these differentials it does

not take long to recover the expenses of a junior college education and to
forge ahead of one's contemporaries who ended their education with high
school.7 It appears as if this kind of analysis assumes that the appropriate
peer reference group are those high school students enrolled in a general
studies curriculum. It might be more appropriate fo compare the prospects in
technical education with the situation in skilled blue-collar jobs on the one
hand and with engineering graduatés on the other. It is these categories of
employment which require the same mathematical-mechanical aptitude and ability

characteristic of technician positions.

It is unclear from these kinds of reports whether the data really reflect
a disproportionate increase in starting salaries and earnings sufficient to
conclude that a genuine shortage of technicians actually exists. A perceived
shortage might exist if firms wish to hire more technicians at the prevailing

past wage or salary for those occupations.

The accepted analysis of shortage in selected occupations was developed

by W. Lee Hansen. In a paper in The Journal of Human Resources he defined

some of the issues in the discussion of shortages in scientific and engineer-

ing manpower.8 He writes that:

A shortage condition is said to exist if (1) recruitment is
difficult, (2) ...salaries are rising above the rates employers
feel should be paid, and (3) engineers cannot be assigned to
all the jobs which management traditionally gives them.

Hansen is critical of the "informational approach' whick is his terminology

for the use of supply and demand projections. He indicates that:




One of the major shortcomings of projections is that they
only focus on quantity variables. Changes in relative wage
levels or in the relative cost and returns of alternative
occupational choices or occupational transfers are assumed
to be of no importance or, barring that, too long in coming
to make any real difference.

He goes on to define an analytical approach (see Addendum II). After
reviewing economic studies which look at the market response to shortages in
terms of (a) relative earning gains in particular occupations and (b) starting
salaries, Hansen goes on to define a rate of return analysis which considers

education as a portion of human capital formation. As he describes it:

The rate of return approach consists of finding that rate of
discount which equates the present value of the costs (direct,
plus income foregone) of education required for entry into an
occupation with the present value of the incremental earnings
stream yielded by the education.

Thus, he continues:

In a single measure, both costs and returns can be conveniently
summarized; the rate of return for one type of education or
training can then be compared with those for alternative
occupations. Furthermore, shifts in rates of return over time
can then be compared to indicate the interplay of changes in
both costs and returns, in affecting the net monetary advantages
of choosing one occupation over another.

However, he also states:

Use of this approach must be further qualified so as to
indicate that, while a number of factors are iufluential in
occupational choice, decisions will, on the margin, be
"determined by rate of return considerations, vague though
the individual decision-maker's knowledge of these rates
may be.

As developed by Hansen and others, the rate-of-return approach to invest-
ment in education is based upon the projection of observed earnings as a stream
of benefits achieved as the result of a personal (or social) investment con-

sisting of the cost of the education and including foregone earnings. The




rate of return to the investment is defined as that interest rate which will
equalize the present value of the stream of costs during the learning period
to the stream of benefits accrued over the rest of the working life of the

individual.

This approach solves for r in the equation

!
\ (8-C)

(1+r) 18

where B = annual benefits; C = annual costs; and r = internal rate of return.
The tenefits of the post=-secondary investment should include incremental life-
time earnings stemming'from (1) higher starting salaries, (2) higher races of
annual income growth, and (3) higher rates of labor force participation and

regularity of emplovment.

From the array of articles published in professional jourials, it
generally seems to be agreed that the rate of return approach is the most
significant analytical tool in assessing the potential return to educational
investment. At the same time, certain difficulties do exist in relying upon
the rate-of-return type of analysis, especially if it is used to predict
human choice in a manner analogous to investment behavior with respect to

physical and financial capital.

Some particular difficulties can be cited. First, there are more psycho-
logical barriers to human capital investment. Uncertainty about returns in
the labor market and unwillingness to assume a financial liability (student
or family loans) are two that are commonly cited. Second, the cost components

of rate of return analysis are based upon relatively current data projected
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only a few years ahead, but data for the stream are derived from current
earnings projected 20 or 40 years into the future. Third, data determined
from aggregate U.S. reported occupation earnings hide variations in regional
or sub=-sector labor market conditions facing minorities, women, etc. At the
same time, data generated from specific cohort groups or labor markets cannot

be easily assumed to hold for other cohorts or in other areas.

Fourth, higher rates of return to educational investment in specific
occupations may signal to the educational planner and to the student investor
the direction in which human rescurces should be invested, but it gives no
indication of what an equilibrium compensation rate should or will be. Neither
does it indicate whether institutional barriers will restrict or inhibit the
movement of human resources from one choice sequence to another. Fifth, a
variation of rate-of~return analysis uses various arbitrary discount rates
to generate alternative present values of projected income streams. Although
this variation helps to focus on the lumpsum economic resultant of occupation
choice, it also obscures alternative perceptions of economic gain and loss.
Finally, of course, economic modeling of occupation choice excludes non-economic

considerations of occupation choice.

C. Research Results on Rate uf Return

In spite of the difficulties and limitations of rate-of-return analysis,
it is useful to cite some research results. Becker, in studying adjusted
earnings data of persons with varying amounts of education, calculated a
private rate of return to education on the order of 10 to 13%. Hanser ralu-
ated the return to several increments of schooling, some of which were cermi-
nated before a degree was granted. His study, based upon a 1949 cohort, found

a rate of return for two years of a four-year college program to be 5.4%.8

Carrol and Ihnen reported the return to graduates of a single post-

secondary, two-year technical school in North Carolina.9 They tested the



labor market performance of a small number of the post-secondary technical
school graduates against a cohort group of high school graduates who did not
continue their schooling. They estimated the rate of return to be between
16.5 and 26% (for those whose educution was partially subsidized). The former
figure was the estimated figure for return to average total (public and
private) investment in the tech~ed graduate. However, since earnings of tech-
ed graduates ranged from $289 to $833 monthly, the "average" rate-of-return
figure obviously does not reflect this variability in return to investment

in education. In another manipulation of their data, Carrol and lhnen assumed
a ceiling on income advantages to tech-ed graduates and that reduced the
average rate of return to 11.7%. This 25 reduction in return rate illustrates
how sensitive rate~of-return analysis is to the assumption of projected

benefits.

Heineman and Sussna analyzed the expected rate of return for the invest-
ment in the graduates of a ccamunity college in Allegheny County (Pittsburgh)
and found it to be 18% for all private and public costs of their junior col-
lege graduates. Their results, however, were based upon employment data for
1967 (a war-time full employment year) and income growth rates for 1950-60

applied to 1963 starting salaries.11

Other st:dies more closely examine the experience in specific occupa-
tional fields, especially with regard to private choices. Schweitzer, for
instance, in a study of high school graduates versus high school drop-outs,
reports that while the average return to graduation was indeed high, this
general truth was not true for specific occupations. Using median incomes
rather than mean incomes (because in most cases the distribution is skewed
upwards reflecting median incomes smaller than the mean), they found for some
occupations "income increments attributable to high school graduation are

negative for both races.”" Occupations cited included, for instance, truck

and tractor drivers, linemen and service repairmen, compositors, typesetters

and electricians.12




These results may suggest that if a lack of a diploma is not a barrier
to entry, potential recruits to some occupations fare better if they enter
the work force earlier, especially if they can anticipate only earning median
and not mean income in some occupations requiring a high school diploma.
Alternatively it may be that the particular occupations which were studied
"cream" the best of the high school drop-outs. They also manipulated their
data with a higher discount rate (10%), so as to further devalue earnings
which reach a profile peak later in life. Thie rendered negative the return
to the fourth year of high school for such occupations as “airplane mechanics"
and "tool and diemakers." By their use of 1959 earnings data for males from
18 to 64 years of age, however, they are unable to adequately compare the
projected earnings of future diploma-less workers in the decades ahead with
the historical experience of past diploma-less workers entering and rising in
the labor market from 1915 to 1959.

In a somewhat similar vein are the research results of Carrol and Parry.
They investigated what they called the 'rationality" of a person staying in
school when certain occupations requiring less education also pay well.
Deducting direct and entry costs and using a 5% discount rate, they determined‘
discounted net lifetime earnings for 67 occupations. They found that "certain
blue~collar fields surpassed some of the professional and managerial occupa=-
tions." They comment that '"some of the so-called shortage occupations' are

among the ''lowest paid occupations." They cite medical and dental technicians
and state and local zovernment administrators in particular. They calculate
that foregoing higher education in some cases would result in a higher life-
time return if the costs involved including family support payments were
invested in normal investment outlets and not in human capital formation.

They also suggest incidentally that lifetime earnings can also be reasonably
high for the person who begins with a skilled blue-collar job and must swifch

in mid-years to a lower paid service posit:ion.13

These latter kinds of disaggregated studies drawing upon earnings data

in specific occupations suggest that rate-of-return type studies drawing upon
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average earnings to graduates from different levels of schooling belie the
reality of variability between different types of graduates headed for
different occupations with different earning profiles. It may be that over-
investment in education for some occupations is a "felt" or perceivable
reality. These occupations require that additional years be spent acquiring

a credential as opposed to additional skills.

D. A Different Model

A different type of analysis is offered by Michelson.la He observes
that the "average earnings of persons in an occupation do not represent
expected earnings of people entering the 00cupation;“ This is a result of
the fact that average earnings are often calculated as a result of observing
only "successes" despite the fact that new entrants or recruits to that occupa-
tion may not be successes. Expected earnings of new recruits must also
consider the earnings of those who fail to become successes or graduates of
that field. In a similar way, the average earnings should also considér the

earnings of those who transfer upwards into other occupations.

Michelson expresses this in a simple formula for the expected earnings

at some future time for a new recruit into an occupation. This is

E(Y) Y P

i i
where E(Y) = expected earnings
Y ;4 = average income in occupation i
FP ; = probability of being in occupation i

Michelson uses this formula with 1962 data to sliow that expected earnings
often diverge from median earnings. He notes, for instance, that the

expected earnings of beginning "retail salesmen" are higher than expected
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earnings of beginning "craftsmen," even though the median earnings of eveﬁﬁual
craftsmen are more than 60% higher than those of eventual retail salesmen.
In.general, expected earnings for those in some lower paying occupations

can be higher than the income of those who stay since some will move up and

out.

This may also be dependent upon the shape of income distribution. We

can consider income distributions A and B in figure I.

Figure I
Prob.
density
A
\1
/T 5
A O
| A el - Annual income

M

"Expected" earnings may be higher in occupation B since some entrants
will expect earnings closer to the skewed upper end of the income distribu-

tion of occupation B.

Michelson goes on to formulate what he calls a "rational" choice model
in which people who aim for higher incomes will enter occupations in which
- high incomes occur or result, even if most people in that occupation earn
cohsiderably‘less. Instead of following 2 decision rule which operates so
as to maximize lifetime income or rate of return, they follow a decision
rule which operates to maximize the probability of achieving an income higher

than a particular level. Obviously, there is a very iow probability of
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achieving an income higher than that target level in an occupation which does

not have any income exceeding that level (say, level M in figure I).

Michelson relates this decision role with a "strategy of education."
He postulates that variations in earnings are explained by labor market
characteristics of two types. The first type, called Z characteristics,
are those not subject to deliberate change (sex, age, height, etc.). Those
which can be affected by deliberate choice are called S characteristics,
and include education, training, experience, regional location, etc. The

term strategy denotes the choice to acquire S, characteristics where 1 are

i

the desired characteristics. He notes that:

Even if it is found that in the long run people continually

choose an Si which on average leaves them with less income

than would some other possible strategy, S.,, it may be the

3

decisions were appropriately made from facts in hand on some
basis other than maximizing expected income. It may also be
that myopia or misinformation consistently prevent optimal
decisions.

It might be expected that persons with a certain set of Z characteristics
(including socio-economic family status) tend to only look at the upper
income end of the income distribution curves of occupations, while others with
different Z characteristics have a tendency to look at the lower end of the
income distribution curves so as to develop a strategy to achieve an income

over some floor level.
As Michelson writes:

Maximizing expected income is unlikely to be a good statistical
proxy function in a risky world where people maximize the expected
utility of income. An alternative function was given: maximize
the probability of achieving above a specified income. If the

characteristics Si produce the highest probability of getting
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above some income level, then an oppressed group might attempt
to achieve Si regardless of the probability of success.

In a section below this decision model will be modified to consider the

case of post-secondary technical education choices.

E. Other Research Results

Miller and Twyman, in a study of engineering and technical institute
drop-outs at Oklahoma State University, found significant differences between
engineering freshmen and first-year technical institute students.15 Engineering
freshmen came from significantly higher social class backgrounds and had
higher scholastic aptitudes. They also were found to be more theorétically
oriented and tended to have higher motivations to achieve than the technical
institute students. The technical students, on the other hand, had a higher
nurturance need which is identified as the need to help and to be helped by

friends and to be treated with kindness and sympathy by others.

Among the drop-out students there was no significant difference between
the two groups. The combined drop-out group had a higher need for both nur-
turance and affiliation than the non-drop-outs. The non-drop-outs were
described as those detached from an excessive need for others. These non-
drop~outs relied on their own interpretations of situations, required a certain
amount of privacy and were independent of the feelings of others. The drop-
out, according to Miller and Twyman, appeared "as one with a syndrome of
 nurturance-type needs." This person was described as people-oriented rather

than things~oriented. They conclude:

.».those with excessive affiliation-nurturance oriented
self-needs are much less likely to succeed in a
technical institute or engineering program than those
without these kinds of needs.

C-14



Bo&lby and Schriver in their Tennessee study examined the proposition
that receipt of vocational training lowers the likelihood of unemployment.16
They found that the vocationally trained male workers in their study had a
higher non-work rate than the untrained male. They found that it was women
and rural dwellers who seemed to achieve greater benefits from voéational
training than did men and urban dwellers. They concluded that: '"Vocational
training is likely to confer greater benefits on an individual the more

disadvantageous is his market position."

Corazzini, in his study of when vocational training should begin,
reached a general conclusion that: "The graduate of post-=high school
vocational training has made a relatively poor investment if he chooses to
train in the same skilled trades open to vocational high schbol students.17"
He drew this conclusion after examining starting wage differences for
vocational high school graduates and post-secondary school graduates in
Worcester, Massachusetts. In comparing the average starting wage for post-
secondary graduates in eleven skill areas, he found it to be $1.84 an hour,
while for the vocational school graduates it was $1.76. He wrote that:
"Hence overall the average premium paid post-high school graduates was a

mere 8¢ an hour...or $160 annually."

For post-secondary graduates who took training in areas open 6n1y to
high school graduates and which lead to techniéian—type Jjobs, the average
starting wage difference was 19 cents per hour, or about $400 annually. This
is a small starting wage differénce after two additional years of training

irrespective of future earning profiles.

In an interview with a retired General Electric personnel executive
in Milwaukee who had conducted a review of technical education as part of
his work in industrial relations, some other conclusions were offered.18
One is that the earnings level of the technical institute graduate levels
off quite early in his lifetime earnings cycle. The éxceptions were those

who eventually completed four-year engineering degree programs or those who
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were transferred into sales, service, or supervision. He reported that
there tended to be corporate resistance to paying technicians much more
than the salary for which they could hire an engineer. This seems to suggest

the presence of a ceiling on longevity pay for experienced technicians.

He also recalled that the mathematical aptitude was the prevalent
predictor for success in most technical institute programs and was the biggest
factor inhibiting the recruitment of minorities as technicians. (In another,
independent study in Milwaukee, it was determined that there were 86
minority.stddents currently enrolled at the Milwaukee School of Eﬁgineering
and that 43 of these were in engineering. At the University of Wisconsin-
Milwaukee there were a total of 1097 minority students, but only 28 were
in engineering.) It also seems to be true that some technicians are required
to manipulate equipment or machinery which may involve mechanical skills
which-the average engineer and others have not acquired. It was also felt
that the average two—year technical institute student was mostly either
from a rural family or from a family which could not offer to send him through
a four-year college program. The financial barrier also seems to determine
in Milwaukee if the technical institute reéruit enters the expensive ($600
per quarter) and private Milwaukee School of Engineering or the tuition free
Public Miiwaukee Area Technical Callege.

Heinemann and Sussna, in the concldsion of their article cited above,
also claim important non-income benefits of post—secondary education. They

write:

Consider the benefits that might accompany successful comple-
tion of the two-year program. A more favorable position in
the labor market can lead to broader participation in the
political process, fuller personal development and achievement,
and neighborhood effects~pervasive economic improvement in
some part of the community which previously lacked these
managerial and technical skills, stronger social cohesion,
higher probability of economic success by future generations

of children of currently educated persons, and others.
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They admit that these benefits are difficult to measure, but it is also
unclear if these benefits actually influence the amount of recruitment into
the post-secondary education programs on the part of individuals from different

types of recruitment pools.

Holland has reviewed a number of current psychological theories of
occupational choice.19 One of his conclusions is: "Although we cannot
agree about the details, a person's vocaticnal choice is clearly determined
by a massive array of inherited aptitudes, predispositions and personal
experience." He stresses that research has shown that different types of
people with respect to personal development are predisposéd to choose
different types of occupations. Likewise, different occupations do require
different types of people, at 1eaét so it seems from the research. Although
‘Holland stresses rising aspirations with respect to occupation choices,
it may also be that aspirations of would-be engineers, managers, etc., need
to be lowered to a p%eference for a two=-year technical curriculum. He also
concludes that "choice is much more a function of personal interests than
any specific environmental forces or events." (Models of choice involving

aspiraticns are illustrated in Addendum I.)

F. A Simple Model

According to the terminology introduced above by Michelson, the effort
to induce high school students and graduates to enroll in two-year post-
secondary technician curriculums requires that they select education

strategy S . where "tc" represents technical curriculum.

It can also be assumed that the recruits who choose this strategy and
then succeed at it can be described as possessing a number of Z charaéteristics.
These Z characteristics define a pool of talent (and other personal
characteristics) which is finite. Consequently, students recruited into one

field may deprive another on the lines of the "Peter-Paul Principle."
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One Z characteristic can be defined as Zma in reference to a necessary
mathematical aptitude. We can further specify that Zma be greater than some
minimum level Zlma but no more than some Z*ma level which would qualify the

recruit or student for pursuing a four~year math or engineering curriculum.
Thus, a condition for recruitment might be
1

2° < Z_ < Zk

ma ma ma

A second Z characteristic can be defined as zme in regard to the
mechanical ability requiréd for technicians. It can be suggested that Zm

must be more than some level but has no upper boundaries with regard to
alternative choices. (It seems to be a mute question as to whether either
aptitude or ability is learned or inherited if policy is tv be directed

at students already in their teens.)

Another Z characteristic can be defined as zses where it is assumed

that the socio-economic status of the student family is a recruitment
characteristic to the effect that in American society students attempt to
make occupational choices which will leave them no worse off and perhaps

better off in socio-economic status than their pareht head of household.

Thus, in this case the implied socio-economic characteristic of the

chosen education strategy must be such that:

> 2
ses — ses

A similar S characteristic might be S where parental educational

. peb
background is a characteristic which the student seeks to equal or exceed.

This suggests that another definition of the recruitment pool is:



Speb 2 Zpeb

In both these cases the S strategy is to exceed their parents' Z character-

istics.

From this we might assume a corollary that if male students attempt
to equal or exceed their fathers' edﬁcation background; and if female students
seek to excéed their mothers' education background, most sons and daughters
of college-educated parents are aﬁtomatically not to be found within the
"natural" recruitment pool. This assumption makes sense if we also regard
occupational choices and educational backgrounds as leading to life style
differences and that most American children seek to replicate or extend their
parents’ life style. (On the other hand, if it is true that some American
students are disapproving of their parental life styles, especially among
the college-educated middle class, the two-year technical education choice
might be a benign way for American 18-year olds to signalvtheir rejection of,
say, their father's white collar, office, medium level intellectual occupa-

tion.)

These latter two Z characteristics should bé perceived as recruitment
conditions which may or may not operate as recruitment norms. Perhaps their
importance as norms vary according to the socio-economic and education
environments of particular regions. Where socio-economic status is more
homogeneous, perhaps the "equalizing condition" prevails, whereas in
heterogeneous socio-economic environments the '"exceeding condition"
operates. Or the very nature of the heterogeneity may itself determine
tHe extent to which students seek to exceed their parents' socio-economic

and educational status.
As an example, in an environment such as Milwaukee with a large skiiled

blue~collar population and a relatively slim business and professional middle

class working population, the student population tends to seek to become
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equal (as blue-ccllar workeré) to, or to exceed in a limited way (as

two-year post-secondary graduates), their family SES and PEB.

But in another environment such as Chicago, New York City or Albany,
with a large college-educated civil servant, professional and business
population, the recruitment pool would be substantially different. Not
only would the students from college-educated homes seek to equal of exceed
their family SES and PEB, but students from non-college~educated families

would seek to exceed their SES and PEB in a more ambitious way. In that case:

and Speb2> zpeb

Sses'7'> Zses
The adaption of this kind of recruitment characteristic into such a
norm would, of course, severely limit the recruitment pool in particular
regions. It is likely in such regions that new skilled and technician workers
are immigrants from the Milwaukee~type region, where the recruitment pool

and the technical education out-migration are both large.

Another Z characteristic which should be cited is ch where "fc'" stands

for the financial capacity of the family to finance either 2 or 4 years of

technician and engineering education. It may be that it is ch which
determines whether potential recruits with the appropriate Zma and Zme

are recruited into technician curriculums or engineering colleges.

The notion and development of these Z characteristics suggest the outline
of a model which assumes that at any given time a finite pool of potential
recruits exists. The pool is defined by a number of Z characteristics
which cannot be easily altered. It is also true, however, that some of
these Z characteristics are presented as socio-psychological perceptions
that may have the strength of self-recruitment norms that operate to define

the area of choice with respect to educational strategies and occupation
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groups. It is the members of this finite pool, then, that respond to other
perceptions, such as rate of return, income distribution, risk and other
"economic man' condiserations. (Following Michelson, estimated earnings

are a function of both Si and Zn.)

This model also suggests that certain socio-psychological dimensions of
personal development towards membership in the learning systems and work
force may be reinforced by the nature and make-up of the urban region.

This condition leads to the conclusion that manpower policy directed to
improving "information" about educational and occupational choices needs to
deal with "emotional man.'" This is especially true for those occupations

for which the economic market can only be partially manipulated or subsidized.
(The model also suggests the need for manpower policy to consider a way to
either limit aspirations or to provide for psychic acceptance of downward
mobility for those whose SES and PEB leads them to misjudge their aptitudes
and to postpone their downward filte. ng until four or five years of college
have been "consumed." This raises a difficult question for American society{
In a competitive society how do you prepare identifiable "losers' to accept
being losers?) Available evidence suggests that entrants into college
engineering and science fields “filter" laterally in an educational sense
-into liberal arts and business curriculums, rather than filtering downwards

intovtwo—year technical curriculums.

G. Alternative Scenarios

As suggested by the distinction between a Milwaukee or Pittsburgh-type
of enviromnment and a New York or Albany-type of environment, alternative .
scenarios could be generated to suggest other ethnographic differences
contributing to the selection of different educational strategies in difféféﬁ;"

types of urban regions or rural areas.
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These scenarios could then be tested against reality. Or ethnographic
accounts could be obtained by actual research in a small n'mber of distinct

urban regions.

Another kind of descriptive analysis could be developed by using Markov
chains. The previous choice of education strategies by students entering
the learning/labor force between 1950-70 from households with different
characteristics corresponding to the Z characteristics suggested above could
be used to determine the probabilities of recruitment into post-secondary
technical education in the decade ahead. If there has been a rise in SES
and PEB generally in the 1950's and 1960's, it might be expected that those
choosing to enter two-year technical curriculums will decline proportionately

in the decade ahead.
Other scenarios might be sqggested that would feature intcrvention in

this relative decline through promotion of the lifestyle of the tech-ed

graduate with appropriate multi-media presentations.

H. Research Needs

A number of research needs are quickly suggested by the analysis
developed above. First, what exactly are the rate of return opportunities
for technical education graduates? What realistic alterations of projections
from past earnings and participation raes can be made? Are opportunities
for sequential advancement and movement into a higher earnings curve an

important aspect of decision-making for recruits into two-year programs?

Second, what are the detefminants of industrial preferences with respect
to their recruitment of technical institute graduates? What alterations in
the characteristics of the technical institute graduate are they likely to
support, encourage or tolerate? And what will be the role of union represen-

tation. as this occupational group is increasingly unionized?
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Third, both the occupational and employment or job characteristics
for the technical worker must be better analyzed, understood and interpreted.
Lewis Carliner in Dissent (Winter 1972) suggests that the "white collar on
the ex-blue-collar is a cool collar" in reviewing the experiences of some
computer operators. But he also reports a perception of some traditional
alienation. Again, it might also be suggested that work style differences
vary from one urban region to another. Mobility into technician-type jobs
may be perceived favorably in one region and not in another due to real
differences in work practices and traditions in different regions. (For
example, in one type of region technicians might be let off at 4:30 in the
afternoon to take 5 o'clock engineering classes at the downtown institute,
while elsewhere the same technician may only make the & o'clock class and
not make it home until after 9:00. Or, how are the technicians 'placed" with
respect to skilled operators and company engineers with respect to workplace

social patterns?)

Fourth, other economic correlates of wage and salary conditions for
technicians should be established. What is a typical family budget for
technicians in different urban areas? Can he "keep up" with the lifestyle
requirements of college graduate peers from his cohort group? Or does he
"keep down" to the level of his high school graduate peers? An $11,000
income recipient looking up to a $14,000 income is a different economic

problem than looking down at $9,000 incomes.

Fifth, it has been suggested in the analysis above that the technicians
may be recruited upwards from the same pool providing skilled blue-collar
workers and downwards from the pool providing engineering students. If it
is expected by manpower or educational planners that technical institute
students can be recruited from general studies high school graduates or
from the pool of liberal arts college entrants, it must be determined whether
these students can alter, or have altered, both their aptitudes and aspira-
tions. (And whether such an effort should occur in the schools or be left

to the market place.) It must also be determined if either the general
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studies or college preparatory curriculums in high school are preparatory to
the post-secondary technical institute curriculum. It is also important

to determine whether the high school vocational studies curriculum geared

to blue~collar skills skims on mathematical preparation in such a way as

to limit the recruitability from that pool into technician studies.

Sixth, related to the above must be the determination of the extent to
which the mathematical/mechanical aptitude requirements can be attained

through earlier or remedial math and mechanical training.

Seventh, the locational requirements of potential recruits into the
technical institute curriculum must be determined, so that the appropriate
number of technical institutes can be appropriately located within student
commuting distance from wherever the talent pools are concentrated. This
suggestion is predicated on the belief that technical courses added to every
community college dilute the quality of technical education and training.
Equipment requirements and proximity to industrial field placements are

infrastiucture requirements of technical education that cannot be ignored.

Eighth, the regional mobility desires of members of the potential
recruitment pool must be considered. Do the potential recruits desire that
their post-secondary education give them the option to move away from their
hometown? Or do they reject technical studies because the technician jobs

are situated in such a way that they would be compelled to move?

Ninth, the problem of "damping" or adjusting the aspirations of would-be
college graduates with their dreams of "management" positions must be more
‘carefully researched. There are mental health problems associated with

this that neither schools or social service agencies are adequately treating.

Tenth, the attractiveness of technician jobs and technical studies to
women must be considered. 1If social need-oriented men are deflected from

entering technical studies because the environment is non-supportive, and if
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more women students reject the vision of being college~educated secretaries,
perhaps an untapped pool of potential women recruits exists to meet the
technician "shortage.” (It may also be that married technician women with
children can be employed on a partial shift basis. A firm outside of

Milwaukee has instituted a "mothers' shift" between 9 am and 3 pm.)

I. Some ‘Policy Conclusions

From this review of some of the literature concerning technical educa-
tion, some policy conclusions comé to mind. First, obviously additional
research is required. At the very least ethnographic studies should be
conducted for the RCA Institute in New York, for selected technical programs
through New York State and in a paradigmatic environment such as Milwaukee
which is said to have one of the lowest central city high school drop-out
rates because of its superior post-secondary vocational and technical educa-

tion system.

Second, better 'pre-technology" programs could be developed in the
junior high schools and early years of high school. This pre-technology
program must include general, vocational and college-bound students around
a common core of math and mechanical studies. If more typical non-aptitude
students are equipped with a functional math/mechanical literacy at an eérlier
age, perhaps the technical institute curriculum will not be so inhibiting to
students outside the existing recruitment pooled as defined above. Among
other things, this pre-~technology program could get women into welding,

history students into health technology, and mechanics into math games.

Third, there needs to be developed a "technology preparation sequence"
that is available both in and out of high school. This should provide
additional preparation after high school to general studies students and

refresher training to veterans and other adults who have been out of school.

Cc-25




It should also be an option open to college drop-outs and should also be
available to blue-collar workers on a special outreach basis. These
latter two suggestions are to insure that the recruitment pool is not

arbitrarily reduced in size at a premature point.

Fourth, the two-year technical inétitute curriculum should also fulfill
(at least partially) the first portion of the requirements‘for a B.S. in
engineering. This will help to attract the potential engineering school
~drop-out before he drops out. "It will help to merge the technician and™ -
engiﬁéer recruitment pools or to avoi& their artificial separation. The
concentric curriculum pioneered by the Milwaukee School of Engineering is
a possible model. The MSOE model also suggests that the prestige of
the two-year curriculum can be pulled upwards by its attachment to a four/
five-year engineering college. Both technician and engineer are "alums"

of the same school.

Fifth, in line with that kind of attachment might be the need in New
York State to attach the technical institutes to colleges of engineering
or else provide that the freshman year for college engineers be conducted

at the community colleges along with the technclogy sequence.

Sixth, a special video tape series for public education television
should be developed on the theme of "work and life in the American city."
Such a series should stress the work of technicians and other two~year

graduates.




Addendum I

Models Incorporating A Level of Agpiratioh

The level of aspiration is defined as that occupational goal which a
person undertakes to reach. Usually it is lower than some maximum desived

goal because the person has accepted the real world conditions of his

- immediate envirorment. But it is also normally higher than some minimum =~~~ 7

goal.

Lewin has taken a level of difficulty, x, as a basic reference variable
for discriminating between goal alternatives. If P(x) is the probability
of success, S(x) the utility of success and F(x) the disutility of failure,
then the level of Aspiration A is defined by Lewin as the level of difficulty
which maximizes the expected utility, U(x) where:
U{x) = P(x)S(x) ~ [1-P(x)] F(x)

He defines the level of aspiration as that value of x which satisfies

two conditions.

1- dU(x) = x=A
d(x)

2
2- d7U(x) <0 x = A
d(x)

Simon and Starbuck have defined another model based upon Simon's theory
that the person has only a limited view and therefore, makes only simple '
choices betwéen two goal alternatives, satisfactory and unsatisfactory. The
‘level of aspiration plays a central role in this model as it establishes

the two alternatives.
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Starbuck has developed several postulates for this model. The first
postulate is that the utility curve represents a step~type function. All
alternatives are partitioned into satisfactory and unsatisfactory subsets.
The level of aspiration is the point at which partition occurs, or:

U(x) < 0 for x <A
U(x) > 0 for X > A

Since utility can't be directly measured, the second postulate is that
all satisfactory alternatives are equivalent in utility. The person's™ "~~~ -
activity is interpreted as being primarily a search for some satisfactory

alternative-—as soon as he finds one he stops searching.

This second postulate may be written,
U(xi) - U(xi).s Ds

when U(xi) 2 A and when Ds is the disutility of searching for another

satisfactory alternative.

The third postulate is that the individual will set his level of aspirétionv
so as to hold constant his expected utility from finding a satisfactory
alternative. If a function ¢ (x) expresses the probability of finding an

alternative corresponding to the level of achievement (x), then

K, = A&‘f; x). U(.x)dxs K, + K

1 are constants defining the range within which the integral

where Ko and K
is constant and of desirable magnitude. In the model, U(x) is approximately
constant and 4 (x) varies with his perception of his environment.

Defining U(x) as unity for x=A, the postulate becomes

Kos A p (x). dx= K0+Kl

The individual will, therefore, set his level of aspiration so as to

hold constant his perceived probability of finding a satisfactory alternative.
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If it is easy to discover satisfactory alternatives, the individual will raise
his level of aspiration; conversely, if satisfactory alternatives are diffi-

‘cult to find, then the level of aspiration will be lowered.

Duffy holds that the dichotomy of satisfactory-unsatisfactory is an over-
simplification.

Duffy assumes that each person has a spectrum of occupations in mind.
A person about to leave school or choose additional schooling will assign sub-
jective or expected utilities U(xl), etc., to zach of the occupations, Xi» Xy
etc. These utilities are obviously a function of concerns with income, costs,
status, etc. To each of these cccupations he also assigns a subjective prob-
ability P(xl), etc., which is his estimate of getting a job in that occupation

and succeeding at it.

These probabilities are probably stable in the long-run and may not change
until after a job search and/or experience has been unsuccessful. Taking.a
hypothetical example, a young male with what is popularly known as a "mechanical
turn of mind" may assign his subjective utilities and probabilities in the
following way:

U(x) P(x)
Airline pilot 50 0
Engineer 40 0
Electrician 20 0.1
Mechanic 18 0.1
Auto mechanic 16 0.2
Plumber 16 0.1
Molder 12 0.2

The first postulate is that search behavior will be initiated for all

occupations in the person’s spectrum which fulfill the conditions

u(x)> 0

P(x) 7 0 or some minimum level.
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Duffy says that job xj will be chosen or accepted if.

P(x,)U(x1) - u<xj)< Dy

and U(xl) > U(xj)

is the disutility of continuing a search for X after xj is avail~-

where DSi

able for attainment.

If we regard enrolling in a four-year liberal arts college as the continu-
ing search for X, after xj (or enrollment in a technical education curriculum)
is rejected, there is obviously little disutility involved especially for
children of affluence. 1In that case it would be necessary for information
(if not propaganda) to be used to bring the subjective probability P(xi) down
to a starkly realistic level. Alternatively the information effort might focus
on changing the perceived utility by focusing on being a partial failure at

job ;.

The other effort could focus on raising the perception of the utility
offered by xj. This model however, suggests that any information effort should
possess three if not four attributes. These attributes include: (1) the
disutility of "wasting" time in a general college curriculum, (2) the diffi-
culties involved in becoming successful at job x1; and (3) the satisfactions
associated with job xj.

Source for Addendum I: Duffy, Norman F., "A Model of Choice in an Australian
Labor Market," Journal of Human Resources, Volume 4, pgs. 328-342.
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Addendum II

Hansen's Analytical Questions

Given shifts in demand curve for scientists and engineers, what kinds of
market responses, e.g., changes in earnings and changes in numbers of engineers,
are likely to occur in the immediate period, in the short-run, and over some

_ longer period?

What are alternative methods of increasing the supply of engineers, and
what are the costs and benefits of these alternative methods? How rational and

effective have federal policies been in enhancing supply?

What accounts for adjustment lags in the various markets, how great are
these lags, how might they be reduced, and what would be the costs of reducing
them? What kinds of interrelationships and interactions exist among the pro-
duct, factor, and research market? Which of these can be influenced and by
what types of policy? What will be the extent of these influences? What is
the impact of technological change on the market for engineers; what adjust-
ments flow from this impact? Is it useful to think of different kinds of

technoleogical change?

What has been the impact of changing federal budget aliocations on the
engineer labor market? If there have been insufficient numbers of engineers
to meet growing private plus rapidly expanding government demands, to what
degree has our 'progress' been slowed? What would have been required to prevent

such "slowing?"

Source for Addendum II: Hansen, W. Lee. 'The Economics of Scientific and 4
Engineering Manpower." Journal of Human Resources, Vol. II, No. 2, pp. 191-220.
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APPENDIX D

RECRUITING TECHNIQUES



A. Overview

Educational researchers apparently have not regarded student recruitment
as much of a problem. The amount written on the subject is barely enough to

qualify for a distinct heading in research indexes.

Yet, "recruitment" is a heading in the indexes and research does exist.
More particularly, researchers in recent years are recognizing the the need
for better recruitment of students into technical programs. Most-of -the re--
cruitment research for such programs has occurred in the last four yvears. The
concern has focused primarily on technician programs at the Associate of Arts
level. The combination of scholarship money, prestigious occupational train-
ing and higher degrees has ameliorated the recruitment problem for technical

education at the baccalaureate, master's and doctoral levels.

The attention to the two-year technical programs is understandable. It
has been a national concern that educational programs produce enough technicians
for the nation's manpower needs. Forecasts of large technician shortages in

the 1970's have heightened this concern.

It is therefore timely that recruiting for technical programs in community

colleges constitutes the major focus of this paper.

Two problems confront a review of the research done on such recruiting,
however. First, not all the research done on recruiting students is necessarily
applicable to the recruitment problem for two-year technical programs. Some
of the research concerns itself éolely with recruiting disadvantaged students
into non-public, non-post-secondary manpower programs. The characteristics
and aspirations of such students do not match those of community college stu-
dents, nor are the programs similar to those for training technicians. This
paper does not consider such research because of the disparity in the two situa-

tions.



Other research appears on recruiting students into teacher training pro-
grams. Such training involves students at a baccalaureate or post-baccalureate
level. In addition, the training may act merely as a supplement to previous

edugation which can qualify students at similar if not higher job levels. On

‘¥f ;g; er hand, technician programs are intended to give students training

?g can enable them to get jobs at a qualitatively different level than they
might get without the training. Again, the two situations appear to involve
different clients with different sets of aspirations. For this reason, the
research on teacher training prcgrams is bypassed. In short, then, this paper
elects to consider only research on recruiting for community colleges or for

technician-training programs.

Second, the advent of television as a potentially major medium for recruit-
ing within the past 20 years make any research done before the 1950's question=-
able in its value. Recruiters may choose to ignore television but they can-
not slight its impact on the relative merit of different recruiting techniques.
As a consequence, this paper does not review research done before the early
1950's.

(These exemptions do not apply to research done on the general effects of
communications and persuasion. When it is relevant, the paper includes this

research).

There are three major research pleces which specifically concern recruit-
ment for technical programs at the community college level. All have been done
within the last four years. Two are dissertations, the first involving a sur-
vey of recruiting techniques used by community colleges for technical programs
and the second describing a controlled field experiment to persuade more stu-~
dents to enroll in a mechanical technology program. The third is a three~year
project to develop, implement and evaluate a recruitment package for community

college industrial technology programs.

In 1968 Krejcie surveyed a national sampling of 79 community colleges on
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their recruiting for industrial-technical and engineering technician programs.
The data came from the person at each school who had the major recruiting
responsibility in addition to a random sample of 757 first-year students enrolled

in the programs during the 1967-8 academic year.

Krejcie reports on the recruiting practices and contacts used by the
schools to encourage students to enroll. This data, along with complementary
data en the impact of each practice or contact on student respondents, is con~
tained in Table 1.l The author also explores the impact §f specific media -
which the schools used for recruiting. This data appears in Table.2.2 In
generil, Krejcie found that community colleges were misplacing their recruit-
ment efforts, overusing practices and media with little impact while ignoring

those media and practices with much more impact.

The survey showed that exhibits, open houses, career days and conferences
at the colleges; career days and conferences at the high schools; and inter-
views of interested students had much less impact on students than should be

apparent from the colleges' use of each practice.

On the other hand, lesser efforts in creating contacts with high school
teachers and in sponsoring industrial arts contests for high school students
had a proportionately greater impact on students. Tours of the college shop
facilities also had a greater impact than one would expect from the colleges'

efforts.

Asking student and college respondents which practice they felt had the
greatest effect on enrollment, Krejcie found that students ranked contacts
with high school teachers first. Following were contacts with college counselors
or student personnel directors, contacts with high school counselors, inter-
pretations of the technical programs to faculty and staff at the colleges and

contacts with employers about courses offered through the programs.

The responses of the college personnel indicate that they are poorly



gauging the effects of their recruitment practices. Of college personnel,
25% saw contacts with high school counselors as having the greatest effect

while only 9.1% of the students agreed.

The college personnel also overestimated the impact of college and career
days at the high school (9.57% to the students' 3.0%) and grossly mistook the
effects of interviews with students (31.2% to 1.3%). They underestimated their
contacts with high school teachers (4.7% to 12.2%) and the contacts with local
employers (1.6% to 5.9%).3

The community colleges did not fare any better with the media used in
recruiting. Heavily-used media did not produce the impact they should have
produced, and the college respondents' perceptions of those media did not match
the students' perceptions. Specifically, most of the colleges used moﬁion or
still pictures of shop facilities and personal letters to'students at least
occasionally. Neither had much influence on students. Similar results
appeared for program promotion through direct mail and for college newspaper
advertising. Meeting with more success were college catalogs; motion or still
pictures on the career opportunities available to program graduates; and book-

lets, leaflets and flyers on job opportunities.

Asking which medium had the greatest effect on student decisions to enroll,
the survey showed college catalogs meeting with the most student approval.
Booklets on job opportunities, articles in newspaperé descrabing the programs
and subsequent job opportunities, and motion or still pictures on job oppor-

tunities took the next three places.

The college personnel underestimated the impact of all but one of these
media. Close to a majority, 44.47% thought that the booklets had the greatest
effect. Only 29.47% of the students agreed. The personnel also made poor
estimates ror direct mail promoEion (9.5% to the students' 3.9), personal
letters to individuals (15.9 to 1.67%), and motion or still pictures on the
program facilities (3.2% to 1.1%).4
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In addition, Krejcie'determined that the individuals who influenced

students to enroll were:5

1. parents or guardians 20.6%
2. student's own decision 19.7%
3. guidance counselor 16.8%
4. teacher 13.1%
5. friend or acquaintance 10.6%
6. relative 6.5%
7. wife or girl friend 5.2%
8. employer ' 4,97
9.

other _2.6%

The second major study that directly pertains to recruiting students for
technical programs is a controlled field experiment in persuasion. In 1969
Richards developed the experiment for a dissertation. Its purpose was to test
the effects of differently presented recruiting letters on the number of stu-
dents applying to the mechanical technology program at Mohawk Valley Community
College, Utica, New York.

The results showed that applications came more quickly with the direct
mail tactic. This appeared to cause a more lasting effect as well by sustain-
ing the level of applications over a longer period of time. In addition, the
recruiting had a limited overlap effect on increasing enrollments for other
engineering programs at the college. Finally, Richards determined on a simple
cost~benefit basis that the mailings had been financially worthwhile by bring-

ing in enough new applications.6

Richards specifically recommended to MVCC that it concentrate its efforts
on students intending to go to a two-year college, that it recruit within a
limited geographic area and that it recruit for the engineering curricula

together rather than singly.7



The thir&'major study involves the recent efforts of Compton College, a
'two—year community college in Compton, California, to devise, impiement and
evaluate a communication and recruitment process in a three-phase, three-year
project just now being completed. It is atypical in that it focuses its con-
cern for recruitment not on.high.school students, but on those who have left
the educational systém. This includes dropouts and other groups as well, such
as older people who may need job training. It has also trained individuals to

act as_recruiters, not to mention that the individuals were students in this

particular case.

The project's "Recruiter Training Manual" describes the program's history
more fully:

The Communication and Recruitment Project, Phase I (of 3 Fhases)
was developed in 1970 by Compton College, together with industrial
concerns, students, and the community. The idea was to develop a
program for occupational counseling and recruitment of students on
a one~to-one basis, directed primarily to minority and disadvantaged
groups. Exemplary in nature, it was designed to be used by any
agency in any state. A recruiting booklet and audio-visual aids
were developed to be used by recruiting teams in Phase II . . .

Phase II got underway in 1971. During Phase II, a full staff
of student recruiters was hired, trained, and sent into the community.
Instructional and audio-visual materials were further developed . . .
Over 1,000 homes in the community were contacted . . .8

The project includes a mobile recruiting van as well.

Preliminary evaluation indicates that of 1200 contacts made during the
summer of 1971, between 180 and 200 enrolled for the following fall semester,
and of 2,021 contacts from October to January about 248 enrolled for the spring
semester. ''These included persons interested in enrolling for the first time,
returning students, and students currently enrolled who were seeking counseling
pertaining to their respective major fields of study," said a June, 1972, memo

on the project.
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Going beyond the above three pieces of work, a study by the Erie Technical
Institute, a two~year school in Buffalo, New York, showed results‘similar to
those of Krejcie. While it was primarily a survey to convey student attitudes
to faculty members, the study included questions on recruitment practices. It
indicated that the most influence in recruiting came from high school counselors,
followed By college counselors, parents and other adults, friends, and bro-

chures, leaflets, or other printed material coming from counselors.

Factors showing little influence were college and career days in high
schools and the mass media, including mailings, newspapers, public displays,
posters, billboards and the like. The report concludes that career days need

. . 10
improvement as a recruiting device.

The literature reports other recruiting efforts, largely in the form of
case studies containing little evaluation. Miami-Dade Junior College in
Florida, for instance, advertises specific programs in trade journals to get
employees to refer people to their programs. It has also provided industry
salesman 'who call upon.departmental heads and instructors, with literature
concerning the College's programs connected with the salesman’s industry or
professional field. These salesmen are urged to distribute the literature to

employers and other industry personnel."ll

Krejcie reports recruiting techniques mentioned by college respondents in
his survey but not evaluated in the survey results. Included are alumni meet-
ings; group counseling dufing orientation week; equipment demonstrations; talks
by industrial representatives at high school and college career days; and the
offering of vocational program evaluations for review by prospective students

and the general public.12

B. Media

Which media are most appropriate for‘recruiting? Radio? Or television?



Lectures? Or personal interviews?

There is little research that sheds light on this problem. Krejcie's
work presents an impressive evaluation of different media and recruiting
practices according to their relative impacts on student decisions to enroll,
but there is no way of separating the effects of content from the effects of
the medium itself. For instance, prospective students may be much wore amen-
able to receiving information over television than through catalogs and bro-
chures. However, the information on job opportunities in the catalogs and

brochures may overcome any negative feelings about written material.

Richards finds direct mailing to be effective, but the same problem also
exists here. There is almost no way to tell whether the letters themselves

had any effects which cannot be explained by the information contained in them.

Communications research adds to the confusion. The available data on

- radio and television is ambiguoqs about their merits as media. The most
unequivocal data exists for written material. In the recruiting context even
that seems ambiguous. '"'The most widely reported characteristic of written
media users is their relatively high educational attainment and socio=-economic

status,"

says Havelock in a major compendium on innovation through different
13 .

communications strategies. This would seem to suggest that catalogs and

brochures be abandoned insofar as the socio—-economic status of students fre-

quenting community colleges drops.

"(R)eaders see science as beneficial and scientists as dedicated and
trustworthy men, in contrast to non-readers, who view both with general mis-

" says Havelock again in reporting the work of Davis.14 This would seem

trust,
to imply that catalogs and brochures be kept as a means of most effectively
reaching students who are likely to hold favorable attitudes towards a technical

program.

Finally, the work of a number of media researchers indicates that readers
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.of the mass media are likely to consume all of the mass media. A person who
regularly reads a college catalog or brochure could therefore be reasonably
expected to catch similar recruitment information from a television adver-

tisement.

Research exists for other media, including lectures, discussion groups,
letters, mass mailings, and two-way television. Most appears either irrele-
vant or not applicable to the recruiting problem. The implications of some

of it for recruiters are so obvious as to be stated polntlessly here.

What may be more valuable in discussing media is the distinction which
Havelock draws between one and two-way media. One-way media involve varieties
such as radio, television, lectures, and brochures--in other words, media
where the audience does not generally respond back through the sawme medium.
Two~way media include discussion groups, conversations, and interviews--those

media allowing interchanges.

The difference is important. Havelock points out that one-way media are
appropriate for passing on information while two-way media are "imperative' if
personal behavior or attitudes are to be altered.16 For instance, if recruiters
merely needed to give people specific information about technical programs,
then television and radio advertisements would be more appropriate than dis-
cussion groups, as would brochures and catalogs. If the recruiter also needs
to persuade or reassure a prospective student that the programs involve the
best available training or are well-suited to the person's interests, then the

interview or discussion group would be better.
This distinction does not specify the exact medium a recruiter should use
for reaching his audience, although it does give recruiters a guideline for

deciding which alternatives may be best in a particular recruiting situation.

The guideline also limits the types of media to the level where a recruiter

in trying to persuade people to enroll can consider the proper sequence of
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media. Is the decision to enroll very likely if the prospective student first
hears of a program through a two-way medium (e.g., a personal interview)
followed by a one-way medium (e.g., a brochure)? Is it more likely if the
interview comes before the brochure? Since both sorts of media are mixed into

the recruiting process, such questions of sequencing are important.

Havelock approaches the questions from the standpoint of persuading
people to accept innovations. His conclusions are nevertheless relevant. The
recruiting process is analogous to that for innovating, with the recruiter act-~
ing as the innovator, and the technical program acting as the "innovation,"

at least for the student.

th

In the early phases of innovating or recruiting a particular person, one-
way media are probably best. Later stages, says Havelock, should include more

personal contact:

In terms of phases of adoption, the following generalizations
seem to hold: impersonal sources are most important during the
"awareness' phase; during the "interest-information seeking' phase
the receive may turn to an expert, to the mass media, or to personal
contacts as sources of information. Personal sources, however,
assume grea;sr importance at the evaluation, or "mental trial"
stage « . o~ '

This would seem to implyvthe following recruiting process. One, yrospec-
tive students find out about a program through brochures, catalogs, lectures,
or television and radio announcements. Two, as their interest increases, high
school and college counselors may contact them, or the community college may
set up discussion groups, career days and interviews with program teachers.
Three, in the final stage they may turn to parents, friends, or teachers with
wiiom they have some personal contact. As the Krejcie study suggests: at this
point recruiting efforts may simply insure that parents and teachers are well-

informed about the programs.
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C. Content

Like media, the content of recruiting efforts is difficult to evaluate
apart from a specific medium. This problem is endemic to most of the recruit-
ing studies mentioned above. In addition, content is more a matter of artistry
than specific guidelines for a number of recruiting situations. This particu-
larly holds for two-way media such as interviews, discussions, and personal
conversations where much depends on the participants' personalities and the

nature of their interaction.

It is also true to an extent for media such as radio and television
advertisements or lectures. Hovelock has done research suggesting that infor-~
mation given first inm a lecture has a predominating influence cover information

given later on, but the proper application of this rule of primacy is uncertain.

Richards' field experiment at Mohawk Valley Community College constitutes
the best available data on the effects of different presentations in a recruit-
ing situation. Although Richards used direct mailing as a medium, the experi-
ment's results seem equally applicable to all one-way media. The fact that the

mailing was targeted does not seem to detract from this conclusion.

The letters contained either a one~sided or two—sided'argument and had
either an implied or explicitly-stated conclusion. The one-sided argument
specifically tried to persuade students to enroll in mechanical technology at
MVCC. The two-~sided arugment mentioned other alternatives. Some of the letters
stated that students should enroll in the MVCC program while others left this
conclusion implicit. Consequently, Richards had four test treatments of

four basic types of letters going to four test groups.

He developed three hypotheses for content and presentation for the experi-

ment:

1. The two~sided arugment without the explicit conclusion will be most
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effective while the one-sided argument with the conclusion will be least effec-

tive.

2. There will be no significant difference between the one and two-sided
communications or between those communications with and without explicit con-

. clusions.

3. Applications will significantly increase from those letters with two-

sided communications and those without explicit conclusions.18

The conclusions Richards made were:

l. Letters without conclusions were significant in increasing the number
of applications for the total population and those intending to go to two-year

schools.

2. Letters without conclusions had no significant effect when they were

one~sided.

3. There was no significant difference between one-sided and two-sided

letters, or between those with conclusions and those without conclusions.

4., The two-sided letters had significantly more effect in increasing the
applications than one~sided letters for those intending to go to two-year

schools.

5. Letters without conclusions had a greater effect than those with con-
clusions for the total population and those initially Intending to go to either
two-year or four-year schools.

6. The two~sided letters had ‘a slightly greater effect on increasing

enrollments than one~sided letters or no communication at all.19

The cumulative conclusion is that recruiters should prepare materials
that present arguments both for and against enrolling in a technical program.
The materials should also allow the prospective student to come to his or her

own conclusions that enrolling would be the best action.




More specific recommendations on content are hard to come by.

Compton Community College in its recruiting project has developed ﬁhat
may be the best set of guidelines for presentations. Noting that a program
brochure should be more than a detailed index of course offerings, its first

phase report says:

Rather, it should convince the reader of the importance of
education and job skills, communicate the availability of

the necessary training, and encourage him to avail himself
of this training.

The report adds more specific guidelines on the development of a brochure:

v

1. It should be limited in length.
2., 1Its appearance should be inviting.

3. The text should have many "attractive, realistic" photos showing

people to whom the prospective student can relate.
4. The text should be friendly and informal.

5. The cost of printing should be reasonable.4

The Compton study aiso comments on a number of public school catalogs

that it reviewed, saying that:

. « « most do not serve as effective communication and recruitment
devices. In general, these catalogs are unattractive and contained
little more than lists of courses and credits . . . Further, many
of these booklets are difficult to interpret, discouraging even
those who may attempt to read them.

Pursuing its own guidelines, the Compton project designed a prototype

brochure, "Let Us Fit You Into This Picture." It concentrated on the occu-

pations for which people could be eligible with the proper training. The
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information included job duties, wages, other benefits, requirements, and the
post-secondary schools in the Compton area where the needed training was avail~-
able. It featured illustrations showing Blacks and Chicanos at work. It also

spent some space on interview with graduates of the college programs.

Finally, the President's Manpower Report of 1971 mentions counselors wﬁo
have put together brochures on employers served by their schools to give potén—
tial students an idea of job opportunities in the area. The counselors listed
the types of entry jobs in each firm, hiring requirements, opportunities for

advancement and working c'onditions.23

D. Implementation

The responsibility for implementing a recruitment program has been at .
best a nebulous thing. There are few recruitment personnel specifically
designated as such. Furthermore, 67% of those responsible for recruitment
spend less than 20% of their time on it, according to Krejcie.24 The director,
chairman, dean, or supervisor of vocational-technical education took the
recruiting responsibility at 54.7% of the colleges surveyed by Krejcie.
Directors of admissions or registration lagged behind with 18.7% of the lead,
while counselors took 8.0%, coordinators of vocational education had 5.3%,
deans of student affairs dropped to 4.3%, and sundry other cfficials split the

25
rest.

Beyond this, there has been little consideration of what responsibilities
individuals. beyond the college might hold as far as recruiting. Particularly
appropriate might be high school counselors. Other individuals may best take
the responsibility for recruiting groups not going to high school.

Industries that hire the graduates of occupational programs receive the
most direct attention. Burt recommends the creation of advisory councils for
industry-school cooperation and also for help in recruiting. He adds the

caveat that participating industries must be willing to aid the programs with
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‘a continual effort.26 Grece sketches the experiences of one such rouncil
working in Connecticut in 1964. Council members had their primary recruviting
effort in the form of a large dinner that included high school representatives,
government and industry officials, and the press. The intention was to put

the idea of chemical technical education before the public, students, and

parents. Recruiting rose the next year by 59%, but in 1966 it dropped to 13%

above the 1964 level, indicating that an ongoing recruiting effort is needed.27

The Compton College Communication and Recruitment Project has developed
what is undoubtedly the most unique approach to implementing a recruiting
program. Handled through the college's Division of Occupational Education,
the project relied on a team of 50 students to do recruiting. Ten of these
students acted as team leaders. The rationale for such an approach lay in the
need to reach disadvantaged people in some way other than typical recruiting

methods:

The information gained during Phase I indicated that dis-
advantaged students can be recruited more effectively through an
individualized approach. The approach recommended would require

"in-~service training of selected recruiters. For proper rapport
between recruiters and students, the recruiting team should in-
clude representatives of various ethnic groups, the percentage of
each to be determined by the population of the community in which
recruitment is performed. For the most part, recruiters should be
students cof local schools. However, the team should also include
adults from the community and perhaps senior citizens.

Following special training, the recruiters would be given the
names of individuals who should be encouraged to obtain additional
education-~those who have dropped our of school and those still
in school who do not plan to continue their education. The recruiters
would make personal visits to the homes of these individuals, explain
the advantages of further education and training, and provide educa-
tional counseling. Each recruiter would make use of a specially
prepared recruiting brochure and visual aids. The brochure would be
left with the prospective student upon conclusion of the interview.28

The project paid each recruiter, both for the training period and the

actual recruiting.
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The training period itself included a lesson per week over a five week
span. The lessons involved the program’s operation, the educational and
financial resources available to potential students in the Compton community,
information on registration and counseling services at the college, interview

techniques, and role playing to gain interviewing experience.zg

E. Recruitment Timing

The problem of timing is most precisely defined for the recruiting of
high school students. With the people already in an educational institution
and definitely ranked by giades, timing is largely a matter of figuring out

what tactics to use at what time.

The Krejcie study found that of the first-year students enrolled in the
surveyed colleges, 18.1% decided to enroll after leaving high school while
53.2% decided in their last two years of high school, 10.7% in the 10th grade, -
5.8%2 in the 9th grade, and the rest before the 9th.30 The obvious implication
is that, insofar as high school recruiting is concerned, the major efforts

should be in the last three years and predominantly in the last two.

In the Erie study, students decided for the most part on their career
plans in the 12th grade with some affected as early as the llth. This broke
down differently for those in the engineering curricula. Those in the mechani-
cal technology program made their decisions to enroll from the 10th through
the 12th grades. Electrical technology students also indicated interest in
the program as early as the 10th grade.31

On the basis of his experiment, Richards recommends to Mohawk Valley
Community Ccllege that recruiting take place in the junior year with a
schedule that overlaps into the senior year.32 Burt, however, speaks of a
growing awarenesss by industry in 1967 of the need to start recruiting as
early as junior high school. He does not substantiate this with evidence that

the decisions occur that early.3
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The test group was 1757 male high school juniors taking either chemistry
or physics and indicating in a preliminary questionnaire that they intended
to enroll in an engineering-related curriculum at a two or four-year college.
The students were from 137 high schools in 12 upstate New York counties which

constituted the recruiting area for MVCC.

Richards divided the students into a control group and four groups that
were to receive different “treatments" aimed at persuading them to enroll in
the MVCC mechanical technology program. The treatments varied according to
presentation. Each student was to receive siX similar treatments with Richards
choosing direct mail promotion as a medium. The following section on the
content of recruiting efforts more fully describes that part of the experiment

having to do with different presentation.

In general, the direct mail approach significantly increased the number of
ingquiries to the college. It also increased the number of applications from
the total student population and those who had originally intended to go to a
two~year college, but the results were not significant for undecided students

and those intending to go to a four-year school.
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TABLE 1

College Use Student Influence
Exten~ Mod- Occa- Not Ma- Mi- Unde- -
sive erate tional Used jor nor cided None
4 A 7 4 A 4 % %

Exhibits and open houses 6.4 34.6 42.3 16.7 2.9 12.8 4.6 179.6
at the college
Career days or conference 9.0 29.5 41.0 20.5 4.0 15.3 6.9 73.8
activities at the college :
Tours of the college shop 19.2 43.6  29.5 7.7 10.8 19.0 4.9 65.3
facilities
An exploratory course 6.4 15.4 6.4 71.8 7.7 12.8 9.1 70.4
designed to stimulate
interest in this program
was offered at the college
Visits to high schools to 52.6 23.1  17.9 6.4 6.1 7.4 5.3 8l.2
interview interested
students
College and career days 42.9 28.6 15.6 13.0 8.5 18.0 6.9 66.7
at the high school
Indﬁstrial arts contests 0.0 2.6 10.4 87.0 4.9 9.9 5.5 79.7
for high school students
Contacts with college 41.0 38.5 11.5 9.0 22.5 32.4 6.9 38.3
counselors or directors :
of student persomnnel
Interpretations of these 19.2 33.3  41.0 6.4 15.9 22.2 6.0 56.0
programs to faculty and .
staff at the college
Contacts with high 53.8 37.2 9.0 0.0 18.6 27.9 5.7 47.8
school counselors
Contact with high 23.1 38.5 35.9 2.6 18.2 22.2 6.6 53.0

school teachers
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TABLE 1 (Continued)

College Use

Student Influence

Exten~ Mod- Occa~ Not Ma- Mi-- Unde-
sive erate tional Used jor nor cided None
% % % % A % % %

Contacts with local state 7.8  28.6  40.3 23.4 4.0 6.7 7.1 82.8
employment service
personnel about course
offerings and entrance
requirements
Contacts with local 16.9 50.6 27.3 5.2 8.5 11.1 4.8 75.7

employers about course
offerings

SOURCE:

Krejcie, R.V., "The Relative Effect of Selected Practices and

Media Upon Student Enrollment in Industrial-Technical -and
" Engineering Technician Programs at the Junior College Level.
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TABLE 2

College Use Student Influence
Exten- Mod- Occa- Not Ma- Mi-  Unde-
Media sive erate sional Used jor nor clded None
A % A % 4 % 4 A

Motion or still pictures 18.2 24.7 32.5 24,7 1.5 8.2 4.5 85.8
of the college shop
facilities
Motion or still pictures 2.6 14.5 40.8 42.1 13.0 25.8 8.0 53.3
of employment opportuni-
ties and careers open to
graduates of these
programs
Picture story of these 3.9 19.5 33.8 42.9 1.9 7.6 6.6 83.9
programs told through
mounted photographs dis-
played in public build
ings in the community
Posters and placards 3.9 22.4  28.9 44,7 0.4 7.3 7.0 85.3
Billboard advertising 0.0 1.3 5.3 93.4 0.4 6.5 6.2 86.2
College catalogs describ- 64.1 30.8 5.1 0.0 27.5 39.6 8.1 24.8
ing these programs
Booklets, leaflets and/or 58.4 35.1 3.9 2.6 24.8 40.8 7.4 27.0
flyers describing these
programs and the opportun-
ities and careers open to
graduates of these
programs
Personal letters to 32.5 26.0 26.0 15.6 3.5 7.7 5.8 83.0
interested individuals
Direct mail promotion 23.7 26.3 13.2 36.8 3.9 12.4 7.2 76.6

material sent to potential
students .
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TABLE 2 (Continued)

College Use Student Influence

Media Exten~ Mod- Occa- Not Ma- Mi~ Unde-
sive erate sional Used jor mnor cided None
% % % % 7 % A A
Articles and news re- 19.5 40.3 26.0 14.3 9.6 23.0 8.4 59.1
leases in local news-
papers and publications
promoting these programs
and the employment
opportunities open to these
graduates
College newspaper 9.3 22.7 20.0 48.0 0.3 2.7 3.9 93.2
advertising

Exhibit at county fair or 1.3 13.0 35.1 50.6 2.8 6.9 3.8 86.5
other community events

Speeches about these 32.1 46.2 20.5 1.3 15.5 28.4 6.9 49.3
programs
Radio announcements 6.4 11.5 39.7 42.3 2.6 9.9 6.3 81.1

promoting these programs

Television announcements 2.6 7.7 25.6 64.1 2.2 9.9 6.7 81.1
promoting these programs




10.
11.
12.
13.
14.
15.
16.

17.

18.

Footnotes to "Recruiting' Techniques

Table 1 is compiled from several tables in Krejcie, pp. .39, 41, 43, 45,
46.

Table 2 is compiled from several tables in Krejcie, pp. 59, 62, 63, 65,
66.

See Krejcie, pp. 48, 50-52 for the estimated influence of recruiting
practices from the student and faculty perspectives.

See Krejcie, pp. 61, 63-66 for the estimated 1nf1uence of media from the
student and faculty perspectives.

Krejcie, p. 30.

These conclusions are contained in Richards, pp. 180.
Richards, p. 207.

Compton College, '"Recruiter Training Manual," p. 4.

This information comes from two June 1, 1972 memoranda from James Johnson,
supervisor of the mobile van for the communication and recruitment project,
to Roger Beam, Director of Occupational Education. They are sent to the
author as part of a packet of materials on the project.

Erie County Technical Institute, p. l4. |

Burt, p. 233.

Krejcie, p. 11l4.

Havelock, p. 9-4.

Havelock, p. 9-5.

Havelock, p. 9-4.

Havelock, p. 9-40.

Havelock, p. 10-37.

The complete set of hypotheses used in the experiment are listed in
Richard's, pp. 114, :
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19. The complete set of conclusions is in Richards, pp. 180.

20. Compton College, "Communication and Recruitment Project, Phase I,
Final Report," p. 14.

21. Compton College, above, p. 1l4.
22. Compton College, above, p. 10.
23, 1971 Manpower Report, p. 102.
24, Krejcie, p. 36.

25. Krejcie, p. 35.

26. Burt, p. 216.

27. Greco, p. 33-35.

28. Compton College, "Communication and Recruitment Project, Phase I,
Final Report," p. 13.

29, See the Compton College '"Recruiter Training Manual.™
30. Krejcie, p. 31.

31. Erie County Technical Institute, p. 2, 10-12.

32, Richards, p. 207.

33. Burt, p. 212.
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APPENDIX E

INTERVENTION STRATEGIES FOR INCREASING ENROLLMENTS
IN COMMUNITY COLLEGE TECHNICAL PROGRAMS

by

Dorothy Knoell



O

ERIC

Aruitoxt provided by Eic:

Rationale for Intervention Strategies

Intervention strategies will be needed to insure an adequate supply of
technical manpower until such time as career education permeates the public
schools including the community colleges. Such strategies will be necessary
unless the goals of career education are achieved for a majority of young
people. Intervention strategies will still be needed after career education
is a reality for all, in order to assist adults in making the many changes
which characterize most employment experiences. Intervention strategies would
not be needed for adults (after the adoption of widespread career education)
only if a continuing education program for adults who have left full-time edu-

cation also becomes a reality. e~

Intervention strategies are based on an assumed need for a significant
change in direction or focus in the educational and career development of
individuals at various strategic times in their lives. Without such interven-

tion we may assume that most individuals would continue in the same type of

development as formerly, or that they might select another direction at random.

Intervention strategies are thus designed to have a significant impact on the
individual's development, with the result that he alters his plans or activ-
ities so as to enter the particular job specialty which the intervention is
intended to affect. In their simplest form, intervention techniques may be
informational in nature, designed to do little more than serve as attention-

getters or distractors.
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It is more likely, however, that intervention strategies will be actions
producing either "rewards'" or "punishment." These rewards or punishments
will occur on either an immediate or deferred basis. A simple example of an
immediate reward is a cash bonus to students who will change their major to
the desired field. A delayed award is the promise of guaranteed employment
upon completion of a program in the field under consideration. "Punishment;"
on the other hand, may involve the denial of opportunity for, or benefits from,
alternative fields of study. (Better terms for "reward" and "punishment" may
be "incentive" and "“deterrent." However, in the early discussion the stronger
concepts are somewhat useful in attempting to show their impact on enroll-
ments.) Rewards and punishment as intervention devices are classified as
direct and indirect. Money is the simplest example of a direct reward for
enrolling in a particular program, and change in perception of self is an

example of an indirect, probably delayed reward.

Questions may be raised about the propriety of various '"deterrent" tech-~
niques as interveantion strategies. It may be pointed out that precedent has
been set by collegiate institutions which establish (1) differentiated student
fees and (2) enrollment quotas for various special programs. While less
desirable than incentives from a student personnel pgint of view, such tech- -
niques may be necessary in times of severe shortages of studznts and manpower

in certain fields which are essential to society.

Effective intervention strategies may be pianned for a number of strategic
points in an individual's life-long educational and career development to
change the course which he or she probably would have pursued otherwise.
Strategies may be used in the early grades for young children from both im-
poverished families and those from parents with a college-going traditionm.
Interventions might not cease with the end of formal schooling but, instead,
may be most effective with working people desiring or needing new career fields
for any of the variety. of reasons: boredom, underemployment, job obsolescence,

security, and promotion.




{nterventions Over Time

A variety of strategies are‘needed for persons of all ages in order to
increase enrollments in community college technology programs to the desired
level. From our knowledge of human development,.it is possible to postulate
a number of points in time when intervention strategies may be used most effec-

tively to do one or more of the following:
1. Arouse interest in the technologies;

2. Mot.vate persons to prepare for and then enroll in technology

programs in community colleges;

3. Divert persons from alternative courses of action in selecting

a college major; and

4. Divert persons from other career fields, to seek specialized

training in a Eechnology.

The most important stages in the development of the individual for which inter-
vention strategiec are needed are (1) rhe primary grades, (2) junior high
school, (3) the junior and senior years in high school, (4) the freshman year

in college, (5) the young adult worker, and (6) the older adult worker.

The Primary Grades. Intervention strategies below the high school level

will of necessity be informational in nature and/or provide some type of reward.
They may also be designed for both student and parent, as the primary influencer
of the educational development of the child. Both the disadvantaged child and
the child from an affiuent family begin to develop self-concepts znd life styles
in the early school years which, if not contravened, will resulit in an avoidance
of technology programs and, probably, of community colleges geﬁerally in later
years. Children from racial and ethnic minorities and other disadvantaged youth
still “turn off" to college at an early age, despite intensive efforts to in-

crease the college enrollment of the disadvantaged. Among those who are now
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awakening to the opportunities which higher education is prepared to offer,
few turn on to the technology programs in community colleges, preferring

instead the liberal arts in four-year institutions and professional fields.

The children of the affluent with a college-going tradition are scarcely
more likely to consider a technology program in a community college as their
collegiate destiny, unless some intervention occurs to divert them from a
path leading to a four-year college or university. The intervention strategy
must then produce attitude change on the part of young parents of primary
school children, while creating an awareness among the children of the world
of work of technologists, and of their potential to be part of that world

some day.

Current curricular planning is attempting to inject new, improved concepts
of the world of work into the curriculum for the primary grades, as an important
first phase of career education for the youngest students. If long-term goals
relating to recruitment into the technologies are to be achieved, however,
there must be a parallel effort to develop new concepts and values on the part
of the parents of elementary school children. These may have the dual out-
comes of making parents interested in technology programs for (1) themselves
when they are faced with retraining or upgrading and/or (2) their children,
for whom they might have wanted professional training. The intervention strategy
in this case involves a parent education program designed to change parental
attitudes about what kind of careers they want for their children, and in some
cases adult attitudes toward their own career and educational development over

time.

Research shows that many career decisions are made during the elementary
grades, when young students affirm for themselves what may have been parental
decisions that their sons and daughters should become teachers, physicians,
lawyers, or other professional workers. At the other end of the socioeconomic
continuum, many children of the disadvantaged adopt role models in the primary

grades which are the antithesis of the professions and even the technologies,
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in that they reach the conclusion that society has effectively erected barriers
to their access to these careers. ~Instead, their models still tend to be found
in the often unacceptable societal roles which prevail in the inner cities.
Thus the intervention strategies must differ dramatically for young students
and their parents from the advantaged and the disadvantaged, in order to make
the technologies acceptable and then attractive to both socioeconomic groups,
and to both parents and children. Parental education programs to date have
had minimal success in achieving these goals, in part because of their focus
on other concerns. However, the U.S. Office of Economic Opportunity and other
agencies have made some strides in working with parent-child groups, by creat-
ing a climate in which attitudinal changes may occur on the part of parents

and children.

The Junior High School. In New York State and elsewhere, where the poor

are concentrated in major urban areas, decisions about college attendance are
made at the junior high school level which have a kind of fiflality not easily
reversed. Directive counseling is given about choice of high school program--
college preparatory, vocational, or the dead~end "general"--which has tended
to restrict future options for many students for all time. The junior high
school may indeed be the most critical time in grades Kindergarten through 12
for intervention strategies to prevent students from "turning off" to higher
education forever. Studies show that students at about the ninth grade level
tend to believe and act out their counselors' judgments that they are not
"college materi§1." In doing so, in subsequent grades, they see no reason to
strive for the good grades which enable other students to attend college.

They may respond to the admonition to stay in school until graduation, in
order to obtain employment, but the motivation to work for better-than-passing
grades is lost, as is their interest in the kinds of courses which would pre-

pare them for post-secondary education.

Strong, direct intervention in the lives of junior high school students
by community college personnel appears to be necessary under present condi-~

tions, if enrollments in technical curricula are to be increased significantly.
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Recruitment techniques aimed at students in general simply will not work, in
that students intending to go to college will be simply "re-recruited," while
those not already recruited will fail to heed the call. One might say that
the poster depicting Uncle Sam saying, "I want you!" needs to be personalized
in college recruitment to a far greater degree than at present, in order to
convince the unrecruited that the community college is indeed for him, as well

as for students from families with a college-going tradition.

Strategies to be suggested may appear to be "gimmics,” but they have
demonstrated value as attention-getters among junior high school students, as
a necessary first step in changing their educational and occupationai destinies.
In essence, the strategies are designed to bring about an identification with
the community college on fhe part of the young student who has been led to
believe that college is not for him. Specific techniques may range from a
tentative letter of commitment from the community college president that the
ninth grade student will be admitted to college upon high school graduation,
to a guarantee of financial aid if the need exists at the time of admission,

with campus visitation arranged as a supportive technique.

Direct intervention with junior high school students by college personnel.
is recommended, while curriculum reform at the junior and senior high school .
levels is hoped for. Such reform is along the lines of developing new career
education counseling, as well as programs at all grade levels. While the
goals seem to include that of making evéry high school student employable
immediately upon graduation, articulation with technical programs in community
colleges will surely be sought as well. Occupational competency at high school
graduation will neceséitate changes in community college curricula to insure
good articulation, once new secondary school programs are implemented. Howéver,
a first priority appears to be the use of intervention strategies with junior
high school students who are not traditionally among the college bound, to
make them aware of the opportunity for post-secondary education which is open

to them in the community colleges for the asking.
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The,Sgnior High School. Senior high school students in New York are
often "tracked" in such a way that intervention techniqueé_designed to "turn
them on'" to community colleges will be only partially successful. The prob-
lem is essentially a lack of preparation for college among those whose deci-
sions are deferred until senior high school--poor study habits and skills,
inability to communicate'effectively, absence of mathematical skill develop-
ment, and a general attitude of inability to succeed in college. A vastly
different type of intervention strategy is thus needed at the senior high

school level, which involves skill development as well as attitude changes.

Strategies are first needed which will produce changes in attitude about
self and the individual's future prospects in relation to post-secondary edu-
cation in general and the community college in particular. As students move
into the eleventh and twelfth grades, their defenses about college attendance
grow still stronger and interventions tobbreak them down are more difficult
to deéign. Defense for non-attendance invariably include parental objections,
lack of funds, lack of preparation, employment prospects, and disinterest in
college generally. Peer influences are often stronger than those of parents
or counselors. Such defenses are often a cover for the student's early per-
ception of himself as an academic non-achiever and his subsequent determina-

tion to ignore possible options involving college attendance.

If self-concepts and interests can be changed in time, additional inter-~
vention strategies to remedy academic deficiencies before high school gradua-
tion are very much needed. Fedcrallf funded Upward Bound and Talent Search
programs have produced certain strategies which are in a sense complementary

to the City and State University of New York programs.

Still another group of senior high school students should be mentioned
as possible subjects for a different kind of intervention, i.e., college-bound
students planning to undertake liberal arts and preprofessional studies, who
might be persuaded to change direction and to enroll in community college

technology programs. Current employment problems of recent baccalaureate

E-8



graduates may bring about changes in th. plans of new college students in the
direction of technology programs, without special interventions. However,
community college officials should be alert to the need for making such changes

as easy for the student as possible.

College and University. Intervention strategies may be planned for three
types of college students, for use at variously appropriate points during the
early college years as a means of increasing enrollments in technology programs.
The first group is made up of students from various racial and ethnic minorities
who have set their sights firmly on liberal arts and preprofessional programs.
Technology programs in community colleges tend to be associated with the dreaded
vocational programs leading to low status, blue—collar jobs for minorities.
Strategies are needed which will change their perceptions of technology programs

and occupations, and of theif probable liking for and success in such fields.

Strategies for the non-disadvantaged in liberal arts and preprofessional
programs are also needed, to help divert such students into the technologies
once they have entered coliege. Many have no firm choice of major or career
and are ready for "incentives" to enroll in a specific major. Attempts to
change attitudes and perceptions may prove to be less effective with this
group than strategies based on concepts of incentives and deterrents, e.g.,

special grants and limitation on enrollment in liberal arts majors.

The third group of college students for whom intervention strategies may
be designed is the dropout from four-year colleges and universities, with either
passing or poor grades. While the incidence in New York State is not known,
‘community colleges in other states readily admit such students as part of their
so~called salvage function. Eveﬁ less certain is their success in counseling
or otherwise enticing reentering students into two-year programs in the tech-
nologies and other career fields. However, devising strategies for increasing
technology enrollments in community colleges should take this group into account.
Some combination of efforts to change self-concepts and the provision of entice-

ments or deterrents may provide suitable intervention strategies.
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Adults Beyond College Ape. Adults who have never been to college may

prove to be one of the most sigr. lcant sources of new enrollees in technical
programs. The intervention may take place to change career plans and prospects
to include the technologies in the case of: the undereducated, the underem-
ployed, unemployed, veterans of military service, mid-career changers and house-
wives reentering formal education. Strategies may well be limited to informa-
tion and the offer of supporting services at the time of enrollment, while still
producing the desired outcome of increased enrollments. Still, while interven-
tion may be relatively simple, the problem of placement of adult students in
regular technology curricula may require special attention by college officials

and faculty.

At the start of the discussion of possible interventions over time, atten-
tion was called to the possibility of devising strategies which would affect
both the long-term career development of young children and the immediate
career development of their parents who may be changing their employment status.
Work at both age levels will be needed if the immediate and long-term needs

of the community colleges for increased enrollments are to be met.

Taxonomy of Intervention Strategies

The strategies which have been suggested in the discussion of interven-

tions over time may be grouped under four major headings:
l. Information giﬁing

2. Behavioral changes in
a. Attitudes and interests
b. Self-concepts

c. Capability to undertake programs
3. Incentives (or rewards)

4. Deterrents (or punishments).
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Furthermore, incentives may be classified as immediate or deferred, tangible
or intangible, and direct or indirect. The following are illustrations of

the several types of strategies.

Information Giving:

1. Specially developed units for use in elementary and junior high
school grades, as part of the new career education thrust; to
include reading materials, arithmetic problems, and social studies
concepts related to our technological society and the technical

workers it requires.

2. Film strips, tapes, films, pamphlets, other reading material for
use by high school students on ‘an individual, self-instructional

basis and in group counseling sessions.

3. Use of the local media--television, radio, and newspapers and
advertisements--to give information about the need for technicians
and opportunities for obtaining training. (The recent television
campaign of the federal government to publicize occupational edu-
cation at the post-secondary level provides a good model. The
post-card responses requesting additional information were over-

whelming in number.)

Behavioral Changes in Attitudes and Interests:

1. Bringing junior high school students to the community college
campus on Saturdays to see the specialized technical facilities
first-hand and to meet selected students and staff, eat in the
college cafeteria, attend an athletic event, and otherwise ''par-

ticipate in'" college activities.

2. Organizing "job fairs" for high school and freshman college
students, at which technical occupations may be featured prom-

inently, with college students and instructors present together
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with employers of technicians.

3. Organizing 'pre-technical"” special interest groups for high school
students, similar to the Future Teachers and Future Farmers of

America.

4. Special provisions to enable and encourage community colleges to
open their classes to senior high school students for college
credit courses in occupational, as well as general education
areas. (The Vesey Act in California offers a model for providing

state and local support for such activities.)

5. Providing opportunity for visitation of community college classes
in technical fields by high school students, to observe and talk
with instructors and students; where residence facilities are
available, arrange for high school students to spend a night or

weekend at the college, assigned to a freshman "sponsor."

Changes in Self-Concepts:

1. Use role models of successful students and graduates in the
technologies who are members of racial and ethnic minority groups;

develop role models for use with women and adult students also.

2. "Letters of admission" to junior high school graduates from the
community college president, pointing out their eligibility to

w11
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he college upon high school graduation and offeri

career and educational counseling in the interim.-

3. Administer and interpret the College Board Comparative Guidance
and Placement battery (or the similar American College Testing
Program tests) to identify and then recruit students with a high

potential for technological studies.



Changes in Capability:

1.

Upward Bound-type programs for high school students who are poten-

tial enrollees in technical programs.

Self-programmed refresher courses in basic college skill areas for
adults who are reentering education in technical curricula, to be

used in neighborhood centers and/or at business and industrial sites.

Placement in summer cooperative programs with business and industry,
for orientation to the technical occupations and improved capability

for college.

Incentives or Rewards:

1.

Special grants and loans for students enrolling in technical pro-
grams, patterned after financial aid provisions for students enrolled

in allied health fields.

Supportive services earmarked for new students enrclled in technical
programs, to include tutoring, peer counseling, child care, orienta-

tion, and work-study and/or experience programs.

Guarantee of job placement upon completing the technical program,
with salary differential for such completers (as opposed to workers

upgraded on the job).

Offer of assistance in locating a suitable transfer institution or
other type of continuing education to potential technology students

who perceive such programs as “"terminal" without such a guarantee.

Deterrents:

1.

Establishment of limitations on enrollment in non-technical fields

which are currently oversubscribed.
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2. Establishment of higher tuition and/or fees for students in

non-technical programs and in four-year institutions.

3. Require college students in liberal arts and transfer programs
to receive career counseling as a condition of enrollment as

freshmen.

4. Give career counseling to "reverse” transfer students from four-
year institutions during their first term on the community college
campus; encourage exploration of the technologies on the part of

such students.

Implementation

It is unlikely that any single community college in the country employs
all or most of the strategies suggested. However, many are offering technology
and other occupational programs which are fully subscribed, while making con-
tinuing efforts to attract a larger number of minority students into such pro-
grams. A partial list of institutions with successful intervention practices

is included as an Addendum.




ADDENDUM

Community Colleges with Demonstrated Ability to
Attract Students to Technology Prograums

California Community Colleges

Los Angeles Trade-Technical College, 400 West Washington Bouievard, Los
Angeles 90015; Dr. Fred K. Brinkman, President

Laney College, 900 Fallon Street, Oakland 94606; Mr. Herbert M. Stein,
President

Sacramento City College, 3835 Freeport Boulevard, Sacramento 95822; Dr. Samuel
' M. Kipp, President; Mr. Elbert Kennebrew, Special Assistant to the Presi-
dent for special projects _ '

City College of San Francisco, 50 Phelan Avenue, San Francisco 94112;
Dr. Louis F. Batmale, Superintendent; Dr. Harry Buttimer, President

The Community Colleges of San Diego, District Office at 835 Twelfth Avenue,

San Diego 92101; Dr. Charles W. Patrick, Deputy Superintendent for Com-
munity Colleges; William B. Steinberg, Director of Vocational Education

Community Colleges in Other States

The Junior College District of St. Louis: The Forest Park Community College
(in particular), 5600 Oakland Avenue, St. Louis, Missouri 63110;
Dr. Ralph E. Lee, President '

Santa Fe Junior College, Gainesville, Florida 32601; Dr. Alan J. Robertson,
President

Cuyahoga Community College, Cleveland, Ohio: District Office at 2214 East 1l4th
Street, Cleveland 44115; Dr. Charles E. Chapman, President; see also
Metropolitan Campus, Dr. Donald H. Smith, President

Dallas County Junior College District: Main and Lamar Streets, Dallas, Texas
75202; Dr. Bill Priest, Chancellor; see also El Centro College,
Dr. Donald T. Rippey, President

Community College of Denver: Dr. Leland B. Luchsinger, President; North

Campus, Dr. John H. Swenson, Director; Red Rocks Campus, Lr. Joseph K.
Bailey, Director
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Washington Technical Institute, 4100 Connecticut Avenue, N.W., Washington,
D.C. 20008; Dr. Cleveland L. Dennard, President

Chicago City Colleges, 180 North Michigan Avenue (Suite 1100), Chicago,
Illinois 60601; Dr. Oscar E. Shabat, Chancellor; see particularly
Dr. Virginia Keehan, President of Southwest College, and Mr. James Broman,
Director of the Skills Centers '
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THE ATTRITION 'PROBLEM' IN THE COMMUNITY COLLEGE
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A. Introduction

One of the frequent criticisms directed at community colleges is their
inability to hold students. Although rates os student attrition vary widely
among community colleges and across programs within a specific institution,
there do appear to be systematic differences in the attrition rates char.cter-
izing two-year and four-year institutions of higher education. Critics argue
that dropping out of college is an indicator of social injustice because it
correlates with level of family income and enthnicity. From this perspective
the higher attrition rates of community colleges cast doubt on their efficacy
as instruments for equalizing educational opportunity beyon: the high school.
Othar observers view dropping cut in terms of efficiency rather than equity
and express their concerns in terms of lost investments, ineffective use of
educational resources, or manpower shortages. For these and other reasons,
the attrition rates of community colieges are perceived to be both a social

problem and a policy issue by many observers of post-secondary education.

Communitv college leaders often respond to these criticisms by denying
the existence of an attrition problem and thereby the validity of the issue.
They argue that their institutions are not part of the lockstep credentialling
system. Instead they contend that community colleges are analogous to educa-
tional supermarkets or smorgesbords; students enroll, take what they want,
leave and return as they find the need to do so, and this is natural and good.
This is the stock response to external critics. However, within the community
college systems, themselves, there seems to be a growing concern about attri-
tion and many community college faculty and administrators see it as a major

problem.
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This paper was commissioned to shed light on the attrition '"problem" in
specific programs.in New York State. The programs in question are engineer-
ing-related technical programs offered in the community colleges of that state.
The data required to analyze the scope and causes of attrition in these pro-
grams was not available and there was no a priori reason to believe that the
dropping out phenomena in these programs differed significantly in character
from its manifestation in other community college programs. Therefore,
the following strategy seemed appropriate: examine the evidence on the scope,
causes, and consequences of attrition in community colleges and apply this
evidence to the specific case. After brief discussions of theoretical and

measurement problems, this paper follows that strategy.

B. Theoretical Perspectives

There are a number of competing partial "theories" that influence the
perspectives of researchers and practitioners alike on the dropout problem.
These alternative explanations affect the data that is collected and the
manner. in which "solutions" are defined; therefore, they are critical to an
understanding of our knowledge of the problem. I will label these differing
but overlapping viewpoints: the cooling-out theory, the deviance theory, the
unresponsive environmént theory, the status maintenance theory, and the
natural process theory. This 1ist may not be comprehensive but it probably’
includes the major competing approaches to the explanation of student attri-

tion.

1) The Cooling-out Theory

Perhaps the most influential research ever conducted at a community

college was Burton R. Clark's The Open-Door Collggg.l He labelled (some

might say libeled) public two-year colleges as 'cooling-out" institutions.
Clark’s hypothesis was that American higher education had to create an elabor-
ate and delicate mechanism for diverting students from goals (and social
rewards) to which they aspired but which a highly stratified, meritocratic
society could not permit them to attain. Simply put, the educational system

is the locus of a contest for social statuses and rewards and someone has to
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finish second, and third and so on. Hence open access is combined with a soft
denial of worth or merit to alleviate the stress of failure and reduce anomic
or deviant reactions by the losers. The consequences of these processes is
that society can continue to encourage maximum effort from all youth without

risking major disturbances arising from frustrated aspirations.

"Cooling-out" implies that certain students are deliberately and secretively
discouraged from educational and occdpational aspirations that most American
youth take for granted. The mechanisms used by community colleges to 'cool-
out' some of their clients include substitute achievement (career or occupa-
tional programs of a "terminal" character), gradual disengagement (open admis-
sions and the opportunity to fail), objective denial (testing, grades, and the
cunmulative record), consolation agents (counselors) and the avoidance of stand-
ards (the use of multiple definitions of merit).zj

The objeétive of the '"cooling-out" process is not to remove the student
from the college but to channel him into a program cohgruent with his "abili~-
ties and interest." Thus, the attrition "problem" might be a consequence of
ineffectual "cooling-out" mechanisms. In this view, the high attrition rates
are the logical consequences of an emphasis upon selection and the systematic
frustration of ambitions and expectations. Attrition must be explained in

terms of institutional characteristics and behaviors.

2) The Deviance Theory

A second and more popular view (particularly among educators) treats
dropping out as a form of social deviance, a phenomena to be explained in terms
of some inadequacy, quirk or failure on the part of the dropout himself. The
problem becomes- one of changing the irdividual student and the solutions pro-
posed take the form of various forms of therapy or remediation.  This perspec-
tive explains why most of the research on attrition emphasizes characferistics

of the dropouts.
Such a viewpoint is bound to prevail in a society that stressers the
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responsibility of the individual and whose educational paradigms are domi-
nated by the ''science" of psychology. It also happens to provide a convenient
explanation for educators as 1t simultaneously removes them from responsibility
for the problem and provides a basis for claiming more public resources for

education. Its popularity, however, is not a means of testing its validity.

Community colleges are typically open-door institutions and, in theory,
take in almost all-comers. Thus they cannot select out all those whose char-
acteristics would predict a high probability of failure. In short, deviants
from conventional academic norms are permitted to enter. Therefore, from this
viewpoint, it would be quite surprising if community colleges did not have higher

rates of attrition than more selective institutions.

3) The Unresponsive Environment Theory

A pbpular argument holds that institutions of higher education are rigid,
impersonal bureaucracies that exist primarily for the benefit of their func-~
tionaries and are unresponsive to their primary clients=—-the students. This
argument is similar in some respects to the cooling-out theory except that in
this case attrition is seen to be the consequence of neglect and acts of omission
rather than acts of commission. Colleges fail to provide appropriate and
meaningful learning experiences; faculty are distant., busy and disintér-
ested; the large size of the colleges inhibits or limits participation in
campus life and creates an impersonal climate; and the growing tendency to
live at home or off-campus reduces the student's attachment to the college

and therefore its ability to hold his interest.

The major issues here concern the social climate and social dynamics of
the institution and their consequences for students' attitudes. Community
colleges are commuter colleges and their informal campus life is more limited
than that found in residential settings. Moreover, a much higher proportion
-of the students are employed while attending community’collegeé'and these and
other commitments reduce their attachment to the colleges and to what they
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4) The Status Maintenance Theory

A more radical interpretation of the dropout problem contends that it
is the result of systematic and pervasive class and ethnic bias and discrimi-
nation. From this perspective, the system is operated to maintain the status
quo (although the intelligent but poor are coopted) and the curricula, faculty,
and standards of performance operate to the disadvantage of those who are poor,
black, or female. This view has received considerable attention in recent
years and it need not receive further attention here except to méntion a
recent re-statement of this perspective. Students drop out of community
colleges, the argument goes, because they come to understand that neither.the
skills nor the credentials to be attained there will be of significant economic
value to them and the whole experience is a sham designed to pacify their inflated

expectations and, not so incidentially, keep them off the labor market.3

5) The Natural Process Theory

This argument is relatively simple (and perhaps trivial): students leave
because they choose to and they cioose to because they have other things to
do-~get a job, go to another college, etc. Attrition from this perspective
is not:the problem; the problem is an educational system that insists upon
concenérated educatibnal experiences for particular age-groups. The system
should pérmit dropping out and re-entry as the needs and interests of indi-

viduals dictate.

The difficulty with this argument is that it ignores both the demand for
and the social significance of credentials. Nearly nine out of ten community '
college students say that they desire an associate degree or higher. It also
ignores the systemic features of the attrition process--and of course, it con-—
veniently absolves the institution from any responsibility for the result of

its activities.

The significance of these five "explanations" of the attrition process in

community colleges arises from their a priori nature. That is, researchers,
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administrators and others concerned with the dropout problem typically adhere
to one of these partial theories prior to any investigation of the phenomena
and their bias shapes their decisions about data collection and interpretations.
Such biases seem to have obstructed a comprehensive study of the problem and,

as a result, the existing research is characterized by the ommission of
important variables and is subject to criticism and rejection on these grounds.
The fact of the matter is that each of the 'partial theories' described above
is supported by some data and seems to have ceptured a piece of the truth.

The failure to take a broad approach that treats all these 'theories' as
partial explanations and disaggregates the problem accordingly has hampered

our understanding.

C. Definition and Measurement

There is no general agreement on the use or meaning of the term ‘attri-
tion.' Some use the term to describe the proportion of students who fail to
attain degrees at an institution in which they enrolled. Others define it in
terms of those students who fall to attain a credential from any institution
in a 'reasonable’' period of time. ‘Research on attrition is often rendered
non-comparable by the use of different time frames. Still others wish to
define it as referring only to students who leave an institution involuntarily.
A study of the future of community colleges in New York State reviewed this
problem thoroughly and concluded that the broader definitions of attrition
(all who leave) were not indicative of the effectiveness of the institution
and that in many situations, dropping out was desirable.4 Hence the problem

had to be disaggregated and a better measure developed.

The same report recommended that:

"The comprehensive evaluation of attrition of two-year
colleges needs to be both precise in terms of numbers per-
sisting in academic programs and diagnostic in terms of reasons
for leaving so that preventive action may be 1nit1ated where
possible and appropriate.”




The authors were highly critical of the crude measures of attrition
typically used in New York. The most common calculations are made by compar-
ing first and second year enrollments or comparing graduates to the entering
class of two years previous.6 The problems with such indicators are obviocus:

the most important one being their inadequacy as guides for preventive action.

The report concludes, however, that the best indicator remains the portion

of the students who successfully complete the program:

"Therefore, attrition analysis must be concerned with
(1) those who fail to complete their programs at colleges
of original enrollment and (2) those students who fail to
complete their programs at any institution. The analysis
of attrition should attempt to provide not only the facts
but the causes."

Astin recently completed a national study of attrition at different types
of institutions for the American Council on Education.8 The study examined
the experience of the freshmen class of 1966 over a four-year period. Astin

used four measures of retention:

1) students returned for at least a second undergfaduate year
2) received a degree

3) received a degree or was still enrolled for degree-credit in

Fall 1970.

4) received a degree, still enrolled for degree-credit in Fall 1970

or had transcripts sent to another institution.

The first measure is merely a.persistence measure and not an index of
{ropout status since it'doeé not relate directly to program completion.
The second measure provides overestimates of the problem as it ignores
transfers and persisters. The third and fourth measures narrow the definition

considerably. The fourth one probably is too generous since not all students

.
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who have transcripts sent to another institution will subsequently enroll in

it or, if they do, receive a degree from it.

The measures used in the ACE study indicate the range of measures in use
although few of the studies conducted at the institutional level use any varia-
tion of the fourth measure described above. Hence there is a built-in tendency
to overestimate the problem. Moreover, the less strict measures may be even '
less appropriate for community colleges with their varied clientele and transi-
tional role than they are for four-year schools. Certainly comparisoné of
these two types of institutions on the basis of such indicators are an inadequate
‘criterion for judging the relative effectiveness of their programs.

1

D. The Scope of the Problem

Data on attrition is fragmented and generalizations must be made with
some caution. With a few notable exceptions, the research has not been char-
acterized by careful design and rigorous data collection. There are two
simple explanations for this: few institutions really want to know how badly
they are doing and research on attrition using strict measures and careful
methods 1is expensive and time~consuming. The most frequently cited research
of this type has been undertaken by university researchers an& they seem to

delight in revealing the apparent ineffectiveness of community colleges.

Critics of community collegés emphasize data such as that in Table 1
below. The sources of such data are often difficult to trace and in many cases
turn out to be 'educated guesses' or to be based upon case studies that may or

may not be prototypical.

. Critics of community colleges also frequently point to the fact that less
than 14% of all students entering California's system of public higher educa-
tion receive bachelor's degrees.11 Since this is much %owar than the national
mean (California ranks 49th) and California relies heavily upon community

colleges, the obvious conclusion is drawn. These harsh conclusions about the




Table 1

Persistence Rates in Different Types of
Institutions of Higher EducationlO

Percent Graduating Percent Graduating

Type of within 4 years of within 10 years of
Institution initial institution any institution
Fifteen most it _
selective private 80-85 90-95
institutions -
Large state - 35-45 T 60-70
universities :
Large state

colleges 15-25 35-50
Public junior 20~25 : 15-30

colleges

effectiveness (or intent) of community college programs receive some support
from national data which shows that sophomore enrollments in community colleges
are consistently less than 50% of the previous year's freshman class.12 Whether
or not this constitutes a problem, of course, depends upon one's view of the |

purposes of community colleges and upon the reasons why the students left.

 Severa1 recent studies have found attrition rates to be somewhat lower
than reported above. Table 2 presents data from the recent ACE study that
reveal quite a different picture.13 Based on a national sample of institu-
tions; and weighted to ensure representativeness, the data show community col-
ieges to be only somewhat less successful at holding students than four-year
schools. The 65% figure for persistence in community colleges using the

strictest measure undoubtedly overestimates the rate of degree completion.
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Another study based upon a relatively smail sample taken in the Current
Population Survey conducted by the Bureau of the Census found that only 36%
of .two-year college students completed their programs wiﬁhin three years and
that an additional 10-15% were still enrolled in their institutions of first
ent:ry.14 While these figures exceed the pessimistic estimateé of Table 1, they

are not as generous as the ACE data.

Three further points about this data on persistence. When Astin con-
trolled for the characteristics of entering students, the differences in attri-
tion rates between two and four-year colleges were further reduced. And when
he calculated expected rates of attrition based on student characteristics,
community colleges fell only slightly short of the predicted rat:e.15 Second,
there is enormous variation in attrition rates among community colleges.

This may reflect differences in clientele, climate, programs, or proximity to
public four-year schools. Third, the data on attrition means little unless

it is juxtaposed to data on student aspirations. Nearly 90%.of entering community
college freshmen report that they aspire to attain at least an associate degree

17 An important question

and over three-quarters hope to obtain a bachelor's.
for research is'why these aspirations are put aside? Equally important is to

understand the consequences for those who find their expect:.ions frustrated.

Table 2

National Persistence Rates for
College Students by Sex

_ Four Year
Percent of - Two-Year Colleges Colleges and Universities
Students Who: Men Women All Men Women All -
Returned for a
second year 67.0 64.5 66.0 78.7 77-1 ° 78.0
Received a degree 36.6 41.2 38.4 45,2 48.6 46.7
Received a degree
or still enrolled 38.9 42.8 40.5 60.7 55.6 58.5

- Received a'degree,
still enrolled, or
requested transcript 65.5 66.5 65.9 ~ 83.5 78.3 81.2
sent to another
institution
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The only data available on attrition rates in engineering-related technical
programs in public community colleges of New York State come from some rather
inadequate institutional studiés. These data show attrition rates ranging from
40 to 65%. These studies.probably overestimate the problem as they give in-
adequate attention to the follow-up of dropouts and therefore do not allow
for individuals completing degrees elsewhere. Community college administrators
seem to agree that engineering tech programs have higher attrition rates than
other career programs, but the rates do not seem out of line with the national
data. Moreover, there are some special factors at work in the engineering

tech programs. These will be:explored in the next section.

E. Correlates and Causes of Attrition

The more comprehensive studies of attrition use complex statistical proceduresf
to identify ''causes" of the problem. It must be remembered that statistics deals
with correlations, not causes, and that only a priori assumptions about the nature
and direction of these relationships permits the researcher to make causal infer—'k
ences. Most researchers assume that their design includes all the key variables,
few seek to explain relationships by reference to intervening variables. Know-
ledge of the variables that predict a dependent variable does not necessarily
enhance our understanding of.the causal mechanisms operating to produce the
phenomena being studied. For example, Astin found that smoking cigarettes
was one of the factors related to attrition in community colleges.18 We need

. to understand the contingencies or intervening vﬁriables that account for the
relationship. Further, given the typically small proportions of the variance
in attrition explained by the independent variables, it seems rather presump-

tuous to speak of "causes."

Frequently the research fails to distinguish between variables subject
to manipulation by policy-makers and parameters or conditions that‘must be

taken as given. The racial and socio-economic characteristics of students

"
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are givens unless the college or program wanted to alter its recruitment pro-
cesses. Academic ability and preparation of stddents are givens in the short-
run, although the college could impact upon the high school program, alter its
admissions criteria for specific programs or expand remedial programs. Motiva-
tidn, self~image, financial conditions and program characteristics may be sub-
ject to change by policy. The critical need is to focus on variables subject
to treatment, although the parameters or givens must be understood as they

affect the success of the treatment.

Table 3 displays the results of three major studies of attrition in terms
of the importance assigned to specific independent variables. ’Two of the
studies (Astin, 1972, and Jaffe and Adams, 1970) were based on national samples;
the third study (NORCAL) was based on twenty-two community colleges in California.
There are clear areas of comsensus in the three studies. Socilo-economic origins
of students do not seem to be significant; whereas academic experience, sex -
and motivation are important predictors of attrition. There is only one area
of disagreement in the three studies and that is the effect of academic ability.
These conclusions suggest greater clarity about the problem of attrition than
is warranted. To understand the difficulty here, it is necessary to take a
closer look at some of the important independent variables, their impact on
attrition rates and their significance for engineering-related technical pro-

grams,

F. Race

Astin found that the higher dropout rates among blacks were substantially
reduced when he controlled for scores on aptitude tests and high school grade
point -average (GPA).22 The NORCAL project identified race to be one of the
five most salient variables in predicting attrition but did not report its
independent effect when academic factors were controlled. 1In developing a
simplified prediction model, however, the NORCAL staff dropped the race factor
and used an index based solely upon sex and ability.23 Race turns out to be
an important parameter but not @ critical consideration in designing attrition

reduction programs.
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Enrollment and attrition data for New York State's community colleges
broken down by race and program were not available so the effect of the race
factor on these programs could not be assessed. The overall impression
attained was one of all-white faculties and predominantly white student

bodies in these programs.

Table 3

Major Studies of Attrition and
the Identification of Key Independent Variables

19 - ..20 2
Astin NORCAL Jaffe & Adams 1
(1972) (1971) (1970)
SES of student's Not Not highly Not highly
family included significant significant
Race “Significant Significant Not included
Sex Highly Highly Not included
significant significant
Academic ability Highly Highly Not significant
significant significant
Academic experience Highly Highly A Highly
significant significant significant
Financial variables Significant Significant Significant
Motivation and Righly Highly Not included
aspirations significant significant
Institutional Not Inadequate - Not included
factors included
G. Sex

Both the Astin study and the NORCAL project found sex to be important.

'However, Astin discovered that female sex had a negative weight on persistence

whéh ability was controlled and NORCAL found that dropouts were most likely
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to be male. These results are not necessarily contradictory as they reflect
different designs. There might be systematic differences in ability between
men and women in California community colleges. However, the results do not
clarify the policy puzzle. If both studies'are correct, equity would demand
assigning higher priority to the recruitment of women rather than the reduction

of attrition among males, e.g., equalizing the access for men and women of

similar ability.

Engineering tech programs do not recruit women. Other things being equal,
the NORCAL findings would predict higher attrition rates in predominantly male
programs. The influence of maleness may reflect the pressure to seek employ-

ment, opportunities for employment, or lower academic ability among male stu-

dents in community colleges.

H. Academic Ability and Experienceb

These two categories will be treated together because measures of ability
and achievement are confounded and only analytically independent. That is,
tests of ability are also measures of achievement and grades reflect ability.
A 1967 review of sixteen institutional studies of attrition concluded that
academic ability was of no value in predicting dropouts.24 The major studies
reviewed here suggest the quite opposite conclusion. Astin fouhd that high
school GPA and academic aptitude tests were the best predictors of attrition.
Students in the high quartile on both dimensions were four. times as likely to
persist as those in the low quartiles.25 NORCAL found that an index of sex

and ability predicted over 70% of all drop—outs.26

Jaffe and Adams found that measures of academic ability’and grades predicted
continuation at four-year schools but not at two-year schools. This may be
a spurious result of the small sample size involved in their study, but it
does raise some questions about the dynamics of attrition at two-year colleges.
Equally of interest was their finding that high school curriculum was of over-

riding significance (comparesd to seven other academic and social variables)
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for college entrance, type of college entered and attrition. It was the only
variable strongly related to two-year college attrition. Vocational and non-
college prep students were three to four times as likely to drop out as college
prep students. Curriculum choice in the high school reflects underlying per-
sonality attributes and predispositions quite apart from income, class, race
and ability, and these factors are not overcome by the community college
milieu.27 The conclusion is supported by more recent evidence from CUNY.28
These findings suggest that the nature of the educational experience and pre-
paration prior to entry may be more important than ability per se. The Astin
and NORCAL studies did not include attention to these variables (except for

GPA) and so neither confirm nor deny this conclusion. The research on self-

image, motivation, etc., treated below also supports this viewpoint.

Engineering-related programs in community colleges appeal to the voca-
tionally oriented students but they demand heavy doses of math and science.
The students ﬁith the interest often lack the preparation due to a lack of
sound advice while in high school. Moreover, the programs are ﬁore time-con

suming and require more energy than other progréms. In the face of these

factors, it would te surprising if the programs did not have higher attrition

rates than other curricula.

I. Financial Variables

All three of the studies reviewed here found financial factors to be
important influences on attrition rates but of 1esser'significance than the
academic and sexual variables. Need for financial aid and employment during
the school year were both negatively related to persistence in séhool. Astin
found employment to be the second tast predict@r of dropouts 1in two-year
colleges.29 ‘This raises some questions about the current emphasis upon work/
study programs and the lack of financial aid in free-access (low tuition)
institutions. Since a high proportion (half to three-quarters) of full-time

" community college students work during the school year, this evidence

demands further investigation.
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The data also support the hypotheéis that much of the attrition results
from opportunities for students to attain jobs. In areas where the credential
is not important, students may choose to leave after attaining saleable skills.
Attrition in such programs may be more a function of changes in the iﬁbor
market than aspects of the program or college. This clearly could be the
case in engineering-related prograhs whose students tend to.hold vocational

goals and not to place a high value on college per se.

J. Mctivation, Self-Image, Aspirations and other Psychological Variables

The NORCAL project found specificity of goals for college, amount of
parental encouragement, and importance of college to self to be among the five
best predictors of attrition. Simply put, the potential dropout held vague
goals for college, received little support from parents, and was uncgrtain
about the personal significance of college.30 Astin aiso found.that degree
aspirations were related :o persistence.31 A recent review of two major
longitudinal studies of educational and status attainment processes concluded
that coilege attendance among youth may hinge more upon psychologiéﬁl support
from parents than upon economic assistancec32 Moreover, the status aspirations
of youth and their crystallization seem to exercise a primary influence on

subsequeht educational and occupational attainments.

A similar argument has been put fbrth by Patricia Cross in her recent

book on the 'new students' in post—secondary education. She challenges the
conventional wisdom that the most important attributes of these new clients

are their low socio-economic status, sex, or ethnicity and argues instead that
their past experiences of frustration and failure in the public schools are

the key to understanding their needs.33 She points out that the attrition-
process in the public schools has the effect of moving an average eighth grade
student to the bottom of the achizvement distribution by his or her senior
“year in high school.. Students who suffer through this experience require some-

thing more than an open door if they are to persist in college.
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No data on the degree aspirations or motivation of the students enrolled
in engineering tech programs was uncovered. Aggregate data on New York com-
munity college students show they hold lower degree aspirations.and are more
vocationally oriented than is true of community college students nationally.34
Yet it is not possible to make inferences from this data to engineering tech
programs. Less rigorous evidence suggests that the number of transfers from
these programs is growing and.is likely to continue to grow with the removal
of some obstacles to transfer of credits and with the development of Bachelor's
of Engineering Technology programs at Rochester Institute of Technology and one
or more SUNY campuses. This may bring a change in clientele and lower attri-

tion rates.

K. Institutional Factors

Other than making a distinction between two~year and four-year colleges,

the studies reviewed here treated only those institutional variables that were

aggregations of student characteristics, e.g., niumber of blacks, students
desiring to transfer, etc. Faculty and program characteristics, the'avail-
ability of counseling, the climate of the campus, the existence of special
programs, financial aid procedures, and other important organizational
variables were not included in the designs. The college environment and pro-
gram characteristics vary considerably among community colleges and yet little

is known about the influence of these differences on attrition.

Dropping out can be seen as a symptom that sigrifies a mismatch between
certain individuals and the typical community college environment. Most
efforts to study the problem or to alleviate it have assumed that the indi~
viduals should be changed in order to be better able to adjust to the college.
There is an alternative. Patricia Cross and others have called for an
approach that considers changing the college environment as well as helping

the potential dropouts adjust.35
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Engineering technical programs may have unique characteristics that
contribute to attrition. The faculty are almost entirely white males and seem
to be prototypical representatives of the 'silent majority'. Simply put, they
are very straight and somewhat uptight about the contemporary youth culture.
This could have some impact upon students. Moreover, the faculty and the
programs seem to be unaffected by the ideals of contemporary students. They
still are oriented to industry and highway building in a period when the values
of private industry are being challenged and ecological problems are of primary
concern. There may also be differences in teaching styie, counseling, grading
or other program facets that could bear upon attrition. No studies have been

undertaken of the 'culture' of such a brogram. It could be quite revealing.

L. Consequences of Attrition

Dropping out is assumed by many educators to constitute a serious social
problem. They argue that dropouts are at a relative disadvantage in the labor
market and therefore that resources should be devoted to raising persistence
rates. Since this serves the self-interests of educators, such arguments
might be expected. Dropping out certainly poses a problem for educational
policy-makers and practitioners since it challenges the effectiveness and the
value of their services. Of greater importance are the consequences for the
drop out, does he or she stand to lose social benefits because of the decision

to leave college?

The answer is that we don't know. Aggregate data on educational attain-
ment do not distinguish between community college graduates and college drop-
outs, all are lumped in the 1-3 years of college cﬁtegory. Macro-research on
the value of college degrees has therefore been unable to address the question
of the economic or sccial significance of associate degrees. They are an

unknown quantity.

There have been few carefully conducted longitudinal follow~up studies

Vof community college gradrates (none with a sample that permitted generali-
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zations) and apparently no such studies of community college dropouts.

Since the skills needed for desired employment might be acquired in less than
two years and since many students apparently drop out to transfer, it is diffi-
cult to even estimate the effects of attritionm. FDropping out may reflect
changes in the labor market more than inadequacy of college programs or dis-
satisfaction among students. The important point is that we do not know and
this ignorance should not be sanctified by pious rhetoric about community
colleges being educational supermarkets. The data gap should be overcome so
that we can answer some important questions about the economic value of the
associate credential, the relevance of community college curricula, and the

consequences of dropping out.

Uncertainty about the value of the associate degree may in fact be a
contributory factor to the attrition among community college students. While
the bachelors is a necessity for first employment in many fields, it is not
clear that this is so for associate degrees. Jobs open to those with the
associate degree may also be attainable by on-the-job training and upgrading.
If this is so, then the costs of attaining the degree may far outweigh the
benefits. If the skills are saleable but the credential is not essential,

we need a different standard for judging the performance of community colleges.

The sparse literature on community college dropouts dces suggest that
most of them find little relationship between the employment they attain and
their education experience. The NORCAL study found that only 23% of the drop-
outs of twenty-two Californian community colleges reported theilr education was
directly related to their jobs. An additional 29% reported it was helpful.36
This is not sufficient basis for judgment but such findings raise serious

questions about institution-based career ,training.

M. Remedies

The ERIC collection contains a vast and growing literature on programs

and techniques to reduce attrition in community colleges. Most of the efforts
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described in this literature report success and seem convinced that their

approach represents the solution. Yet the problem persists in the face of

this knowledge. What accounts for this apparent paradox of abundant knowledge

about techniques as a persistent problem?

The answer is not clear. Some argue that it reflects a lack of commit-
ment, that community colleges have a callous.lack of interest in those who
fail and those who leave. Some feel that the critical factor is a lack of
resources. Certainly money for counseling, remediation, financial aid, and
outreach programs is in short supply. " Still others demand more R & D and

call for systematic experimentation and dissemination programs.

Having examined the literature on remedial courses, special counseling,
tutoring, block curricula, college readiness programs, and community outreach,
it is this observer's opinion that it may not matter what is done as long as
something is done. Instead of searching for generalizable solutions to the

attrition problem, we must recognize that the most powerful factor we in

education can bring to bear are the so-calied 'Hawthorne effects.' That is,
anything we do which makes a group of students feel that they are the objects
of attention, concern, and consideration and that their interests are being
considered will have positive impécts on their achievement and persistence.
This is net meant to downplay the importance of curriculum development,
financial assistance, or other responses to dropping out but only to emphasize
that the success of any response depends upon its ability to convince

students that someone is taking them seriously.

There are some contingencies. What is dcne must 1ift rather than depress
the self-images of the clients. And it must reflect reality and not promise
what cannot be delivered. The important point is that the college must be

responsive and be aggressively active in its relationship to its students.
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The NORCAL project studied eleven experimental prograﬁs using widely
varying methods and they all had positive influence on persistence rates.
This led the major investigator to reach the same conclusion reached here:
responsiveness is the key. Community coclleges must help the student identify
with the college, the program, and his peers. It must create a community
on the campus that can hold the student's attention against the distractions
of our society. This may or may not require more rescurces; it certainly

requires more effort.

Given our lack of knowledge about the consequences of dropping out, it
would seem foolish to devote sizeable resources to dropout prevention. It
may cost far more to keep students in schecol than it is worth to tﬁe indi-
vidual or the community. As programs penetrate into the lower achievement
quartile and into hardcore poverty groups, the costs of dropout prevention
increase dramatically. It is clear that keeping these students in college
is not the only way to assist them and it may not be the most effective way.
We need to ask why we wish to prevent dropouts-and this question calls for the

clarification of social ends. This may reveal alternative means of serving

these clients.
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