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PUBLIC HIGHER EDUCATION ENROLLMENT FORECASTING
IN THE STATE OF OHIO

INTRODUCTION

Unprecedented growth in the Ohio public higher educational system in

the decade which followed the creation of the Ohio Board of Regents (QBOR)
. l_.r

has magnified the importaﬁce of accurate planning for both primary and sup-
port programs. This pianning, for the more than 60 univefsities, bra&gaés,
technical, general and community colleges is, to a large extent, dependent
on the projection of enrollments in these institutions. It may egén be said
that the effective gov?rnance of higher education is iw part ;¢§ﬁ;ction of
reliable estimates of the future behavior of potential students. Budgeting
for additional faculty'members, library, phy;igal'plant, etc., is partially
justified to the legislature by tﬁe flow of students projected in individual
institutions and in the entire State system.

The Ohio Board of Regents has, throughout its existenée, enéburaged and

on occasion funded research devoted to the improvement of enrollment projec-

tion methodologies and models. This report describes this author's research

in the area of enrollment forecasting in the per.ud 1973-1976, and details

the results of the contractual work undertaken in Octobexr, 1975 for the

OBOR.

OBJECTIVES
An increasing number of higher educational administrators govern-
ing or being governed by state planniﬁg bodies have, over the past
ye%rs, become interested in the dévelopment of good mathematical educa-
tional planning models. The application of management science/operations
research techniques to problems of higher education has not, howéver, kept
pace with the use of those techniques and models in the military and busi-

ness fields. Few states have developed the type of enrcllment projection

systems that they would consider to be ideal.
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It is believed that a system useful to Ohio Board of Regents should

meet the following requirements.

.

1. 1t must provide accurate and timely outputs of enrollment pro-
jections.,

2. It must be easily updated by the OBOR and easily maintained by
OROR or by state data processing personnel.

3. It should make maximum use of the student inventory file of the
Uniform Information System.

4. It should be capable of incorporating not only demographic and
historical data but administrative data as well.

The primary objectiQes of this researcb project have been to develop,
construct and document an enrollment forecasting system which meets these
requirements. . -

In addition, an important part of the research described in this report
deals with the subject of part—tiﬁe student enrollments. This part-time
market for higher educational services lies, even today, relatively untapped
by colleges throughout the nation. A first step in the modeling process for
forecasting part-time enrollments involved a further objective, namely, the
identification and characterization of part-time student populaéiéﬁs in

each Ohio school and in the entire State system.

ENROLLMENT PROJECTION TECHNIQUES - BACKGROUND

Before“attempting to develop a projection model for the State of Ohio,
it is important to examine what has been-done by other planners and researchers.
This section, which begins with a discussion of general educational planning
models, provideé a detailed analysis o£ enrollment projection techniques.
The most importanﬁ methodologies are presented and then examined in the con-

text of existing national, state, and institutional forecasting models.

Planning Models

Planning models in the literature solve a wide variety of institutional

problems with varying quantitative techniques and varying success.

g .



The gRriC Clearinghouse's (1970) bibliography outlines models applying
linesr prOQIanming, dﬁmdc programming, operational gaming, program
€valuation reviey technique (PERT), Markov chains, and queueing to all
leveys of e€ducatjonal SY:;téns. A few other speci.f:ic eiamples of appli-
Catiop are 2 linear programming model (Graves and Thomas, 1971) for
Seographically allocating planned classroom spaces of a new college
Call'!pué, a regresgsion model for forecasting .acadexm'.c success in college
(Hoyt, 1968), and a Lagrangian model.relating student achievemént to
allocﬂation of respurces in a school (Sinha, Cupta and Sisson, 1969!.

An examinatioﬁ of a "compreher;s-ive" approach o university plan-
Ning modelS is performed by casasco .(1970) who espouses the importance
of these modgls as an integrated effort combining adzinistrative, facil-
ity, and aCademic piaﬂning. outputs generally provids the total univer-

Sity gystéMms costs in terms of dollars,‘ personnel, sauizment and physical

4

facjjities-

some Comprehensive models cost out specific cﬁrz:iculmn plans and
Edﬁcational policy, sPace requirements, salary scales, levels of support
and construction programs. gix of the more noted operational models are:
() weathersby's (1969) cost simulation model for the University of
California at Berkeley, (ii) Koenig, Kee;ley and Zemach's (1968, 1969}
resoyrce 2llocatjon model, Msy, for cost accounting, decision making and
Simula;ion at Michigan State university, (iii) a management system for

o ¥4

Yesoyyrce pla.nning, called campUs, developed by Judv and Levine (1965),
Origjpally for the UnivVersity of Toronto, and since extended to many
Othey colledes (such aé Thomés More, which has applied CAMPUS VII - a

Versjon for Smaller schools (rombus, 1974)), (iv) Mason’s (1968) program

Planning model at the University of Rochester, (v) Keane and Daniel's

q
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(1970) system simulation model, SEARCH, for use by small colleges in a
project de51gned to assist them in developing and updating long-range
plans, and (vi) Lawrence's (1970) WICHE-NCHEMS (Western Interstate Com—
mission on Higher Education —~ National Center for Higher Education
Management Systems) management information systems Program, for the use
of any American collegg, as an aid in the development of improved
resource allocation and management systems. 7

Because of the large scale nature of such co:p;ehensive models,

simplifications are a necessity at many stages. Enrollments, for example,

are either provideé as input to the system, or el;e esti;ated in an
unsophisticated manner. Naturally, the whole system suffers ii one
input is unreliable - thus highlighting the importance of accuraﬁe en-
rollment forecasting. Thorough comparisons, which include critiques, of

the comprehensive models mentioned above (as well as others) ave given

in recent papers by Colin Bell {1972) and Roger Schroeder (1273, 1974).

Purposes of Enrollment Studies
As Norris, Poulton and Seeley (1974) point out, enrollment studies

nay acéomplish a wide variety of purposes. For example, enrollment

studies provide information for resource allocation at the federal, state,

and institutional levels. Studies of enrollment, attrition, graduation,

- and occupatiwnal demand are meshed for manpowexr plannlng purposes. En-

rollment and persistence studies serve to monitor educational access and

are utilized in social policy planni g. For the institutionzl user, en-

rollment projections are critical for staff and facilities planning in
order to anticipate and service the facilities needs of different numbers

and types of learmers. In addition, studies of enrollment are utilized

ih programmatic analysis and planning.

10




Enrollment Projection Methodologies

-

Five general categories of projection strategies are utilized in
the majority of existing studies: trend analysis, ratio method, Cohortl
survival method, regression analysis, and Mérkov chains. These five
are by no means collectively exhaustive, for theée is little doubt that

many college forecasts are strictly judgemental-based on seat-oZ-the-

pants methods of administrators *“who bring their lifetime experience to

bear in a subjective manner and pronounce opificn of the probable
cnrollmenﬁ" (Planisek, Krampf & Heinlein, 1974). lAnd, in addition, the
techniques listed above may not be considerz@ mutually exclusive, for
all could conceivably be present in a given study. This will be seen
when various national, statewide and institutiomal models are discussed

in the next secticrs.

The most common of the methods employed in mékfng enrollment: pro-

jections is a simple trend analysis using varicus techniques of extra-

polation._ This curve-fitting method usually consists of determining a
relationship between numerical observations of a particular variable,

over time. It assumes that enrollmeat tren@s, baseq oﬁ historical en-
rollment data, will continue - that the influences of thé past are indic-
ative of the factors wﬁgbh'will operate in the future. The enrollment

of the past over time may take the form of one of many curves (e.é. linear,

second degree, exponential, etc.).

The ratio method of enrollment analysis is also widely used be-

cause of its comprehensivility and simplicity. The term refers to a
process whereby historical data are utilized to develop a time series of
ratios between the total population of some age group and the number of

students in that age group. The ratio method is found in work dealing

11



primarily with enrolilment projections of national scope, and particularly
in highei‘education: the age group used iS generally eightéen to twenty-
one year olds. The ratio method is not actually a foiecasting device,
but rather a means of piepéring data as input’to one, such as trend
analysis. Extrapolated values of the ratio are then applied to projec-
tions of the naticnal populations eighteen to twenty-one year‘olds,

yielding projected student pdpulations.

The cohort survival technique is based upon the extent to which

a group of individuals survives by grade from first grade through
college (grade-succession) or upon the extent to which a group of in-
dividuals survives by year of age from birth through the age of colleya
graduation (age-survival). in the ratio method, for each calendcc /oar
one ratio is computed between the college-age pool and the persons en-
rolled in college. In the cohort survival method, a system of ratios

Is set up to determine thexcollege enrollment for ;;ch calendar year; for
example, re;pective ratios of second grade to first'grade, of third
grade to second grade, etc., are computed. The cohort,of a particular
.yéar is thus followed through grade succession until the senior year or
graduate school. In effect, the cohort survival methéd is a subset of
the more general ratio method and it, too, depends‘on'an external extra-
polation technique for forecasting future survival rates.

Regression and econometric models generally project the dependent

variable of enrollments as a function of such explanatary'variables as
the eighteen to twenty one year old population, tuition, income, un~
employment rates or other economic indices. In forecasting enrollments,

values of independent variables are themselves projected, often by trend

12



analysis or regression, and it is assumed that statistical correlations <

between variables remain fixed.

Finally, Markov models have been used extensively in predicting

student flows within a system. In the Markov formulation, a state is
uspally the student's grade (freshman, sophomore, etc.) and perhaps
his major; The number of Studenté in each state then depeﬁds in‘a
Markovian fashion on the nuﬁbérs'in the previous states, the transition

rates and the new admissions. For example, beginning with a freshman

class, 75% may be expected to move to the sophomore level, 20% may drop
out of school permanently and 5% may drop out for a year. 'If similar
transition prchabilities are known for each level of instruction, it
»iiould be possible to predict gracucations and flows through ths syster.
Models of this fype were first studied by Gani (1963) and have b n em~
ployed in most of the comprehensive resource allocation mod=1s cited in
the previous sections (e.g., CAMPUS, M.S.U., SEARCH). Because the
Markov model is generally used internally to project departmental en-
rollments, it requires an estimate of the college's total student body.
Wasik (1971), for example, in applying the model in community colleges,
recommends the development of a regression equation for projecting total
enrollment,

None of these five procedures is perfect - each may work Qell under
certain conditioné one year in one region and poorly under the same con-
ditions at é difféerent time and place. Trend projection, by far the most
widely used enrollment prediction model, is totally backward looking in
its approach and has no ability to predict turning points (it thus works

well only when enrollment changes continue at a known rate). The ratio

13



method works well only in dealing with aggregated data (total nation or
state) and only if ratios are stgblé or fit a trend well. Cohort sur-
vival extrapolations are fairly reliable when applied to the aging of
children from grades one through twelve and also to the aging of_stpﬂénts
through college fears. But survival rates from twelfth grade of high
school to freshman year of college are generally too unstable to permit'
use of tﬁe trend technique as a true projection, rather than "flow-
through", model. Regression, with more than one explanatory variable,
requires a close eye to problems such és multicollinearity and auto-
correlation - and also demands feliable forecasts of explanatory variables.
Lastly, available evidence seems to indicate that transition probabilities
used in Markov models may be quite unstable (see Hill and Judd, 1972)
ss that a method for prediéting changes in probabilities is needed.

A comparison of sevgral national attendance projection mode:ls, in
the following section: is followed by a discussion of those models con-

structed: for use in individual states or universities.

National Models

The most encompassing projection of natiocnal educational data,
based on reports from all American public and private schools, at all
levels, is published annually by the U. S. Office of Education.

This general planning study established regression equations foi numer-.
ous categories of colleges, programs, and majors by fitting a straight
lire to a ratio (of enrollment to 18-21 year oldw?opulation) as the
dependent variable and time, in years, as the independent variable.

The U. S. Census Bureau (1972) occassionally outputs enrdllment

forecasts for purposgses of demographic'planning, the latest covering

14



the period 1975-2000. Logarithmic extrapolation of'enzollmnnt rates
by age and sex are applied to population projections to output'a dis-
tribution at higher education levels.

Similarly, the Carnegie Commission (1971) study, used as back-
ground for a recommendation concerning the future of American ;olleges,
projected enrollments to the year 2000. The research also employed an
extrapolation of 18-21 year old undergraduate enrollment ratio, by sex,
which was then applied to a projection of the 18-21 year old population.

Future faculty manpower needs were éxamined by Cartter and Faxrell

(1965) , who designed vive undergraduate enrollment ratio series and

applied them to a projection of 18-21 year olds. The future professional
manpower supply study of the Commission on Human Resources (1970) pro-
jected students and professionals, by sex and age, using an extrapolation
0L age group enrollment rates and continuation ratios.

Froomkin's (1970) study of latent demand and student aid nee is
included a detailed examination and projection of national attendance
ratios by income and achievement quartile. Using 1960-1967 enrollments
and data from Project Talent surveys, the model forecast enrollments to
1976 by: (i) projecting high school graduates, (ii) allocating them to
ability and socio-economic quartiles, (iii) estimating probabilities of
college entry from each of the cells, and (iv) applying differential
survival rates to the enrollees. Graduate enrollments were then fitted
exponentially as a function of total enrollment.

Kosﬁal's (1973a) econometric model prepares fifteen year projections
of total U.S. enrollments, by sex, as a function of (i) the 18-21 year
old population, (ii) the median family income, and (iii) three selective

service draft variables (Korean War, post-Korea, and Vietnam War).

15
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Fox (1971) establishes a concept of "full-college-potential™ and
applies it to the data underlying the Office of Education projections
mentioned earlier. He creates a new set of projections based not on
enrollment trend extrapolation for the students who do enter college,
but rather on the ﬁﬁmber of potentially successful students, and con-

cludes that one million possible enrollments are lost.

State & University Enrollment Models

Rather than group the various models which are about to be pre-
sented by teéhnique (such as Markov-type, etc.), it is convenient to
discuss them state by state, since many studies involve the application
and comparison of more than one mgthod.

Zimmer's (1971) dissertation resé;fch, for example, adapted four
enrollment'projection techniques te the Minnesota State College system.
His models, survival-growth ratic, polynomial curve fitting, multiple
regression, and Markov chain were evaluated against each other with his
conclusion that the polynominal model (fitting curves of degreés one
through'four to extrapolate enrollments)was inferior, but that selection
of the best of the remaining methods was dependent on the desired
length of forecast and the availability of accurate data.

Using“a modification of the decision-theoretic approach of Pritzker
(1965) , Zimmer also translated an accuracy limitation on his projections
into a monetary criterion, which was the amount of the contingency fund
provided by the legislature for underprojection. This pragmatic approach
holds that there exist quantifiable costs associated with major vs minor

underprediction, and major vs minor overprediction: in the case of state-

16
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controlled institutions these costs are particularly a function of the

attitude of the state legislature toward under and over prediction.
The.New York state system was examined by Shea (1968) who projected

enrollments by program level and by type of institution. The study in-

volved a review of earlier historical trend projections, development of-

a growth factor projection, and creation ©of ‘an index to account for in-
creased in—migration of students. Shea also provided part-time figures,
but with lesser claim of confidence.
Shortly thereafter, the state of New York‘contracted with the

o Rensselaer Research Corporation (1969) to construct a prototype plaaning
simulatinn model for projecting college enrollments. The resultant on;
line, Markov-type, computer program modeled students' movement through
the college system, determined their distribution within the system, and
described them by sex, age, residence, credit load, year, and major area.
The procedure involved cycling the total educational population through"
a transition matrix to produce a vector of grouped students wﬂo remain
in the system the next year. Input to the Markov model consisted, how-
ever, of an estimate of incoming freshmen based only on trend. The
primary researchers, Baisuck and Wallace, concluded that the study
"raised more questions than were answered...Concern was focused upon the
structure, data requirements and simulative capabilities of the model
rather than upon its accuracy as a predictor of future events" (Baisuck
and Wallace, 1970).

A Markovian approach was also taken by Harden and Tcheng (1971)

for the projection of enrollment distributions at Illinois State University.

Their paper introduced a two-step Markovian model to resolve difficulties

17
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which arise when (1) the number of university departments (and con-
sequent states) increase and (2) the projected enrollments of wvarious
fields exceed the maximum enrollments established by various departments.

In effect, the second step simply redistributes to other fields those

numbers of students exceeding the enrollment ceilings.

An examiﬁation of alternative projection models designed to pre-
dict enrollment in specific academic departments was conducted at Kansas
StatekUniversity by Orwig, Jones and Lenning (1971, 1972). 7Two of their
four techniques, the "baseline®” model (which assumes chaéges in enroll-
ment occur only as a function of overall institutional growth) and ther
Markov model (employing the usual transition matrix to represent exist-
ing states in the system) are probabilistic in nature and by themselves
did not provide a total enrollment figure. Their "trend line" model
predicted enrollments for both the baseline and Markov models, based on
a regression model's analysis of the trends in department enrollment

- figures over a period of years. The authors state of the trend model,
however: "although this may be the most frequently-uéed rethod to pro-
ject total university enrollment, it is simplistic and ignores other
factors that could be included” (1972).

- Also attempting to make forecasts by academic erartment (as well
as course and major), Planisek, Krampf and Heinlein (1974) applied a |
technique called exponential smoothing as "a fast, efficient and accurate
method of making forecasts...in situations where‘there are a large number
of courses or departments within the university". They found, however,
that in most situations course enrollments were too volatile to model.

Unable to obtain data at the departmental level, they decided to use

18
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business college enrollments as a "basis for illustrating the effective-
ness of. the proposed methddology". The resulting projections for one,

tﬁo and three gquarters (30 weeks) ahead were "reasonably accurate®

(4.7% error for one guarter), but the authors did not even suggest going
beyond such short term forecasts by attempting one year or two year
projections.

The Missouri Commission on Higher Education (1970) found that three
simple predictive techniques resulted in similar fifteen year enrollment
projections at state public institutions. Enrollments were calculated as
a function of (i) the number of 18-23 year old, (ii) the number of 18-21
year olds, and (iii) high school graduates and past college enrollments.
Five year projections were also made for all four-year state colleges by
county of origin (data were not available for two~year schools or private
* colleges), by applying a least squares line and a second-degreé parabolic
trend curve to 1965—1969 data. The study assumed that trends established
during the four-year base period (which was a time of constantly increasing
enrollments) would continue. No statistical validation was reporxted.

The computer simulation model of Perkins and Paschke (1970, 1973)
predicted enrollments ( and also operating expenditures and construction
costs) for all Indiana colleges, to 1985, by separating institutions into
three categories. Public state universities and large (over 3,000 students)
private ;chools were studied by using regression analysis to predict high
and low freshmen enrollment estimates. The equation representing the low
end of the "expected" range of enrollments was a function of tuition,
number of 18 year olds, and the number of freshmen in the previous Year.

The high estimate was based on the number of 18 vear olds, personal in-~

19
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come, and a trend factor. A cohort survival rate was then applied to
determine total enrollments. Estimates for regional campuses of the
public state universities were constructed by state experts. Under-

graduate enrollment at all other colleges in Indiana was predicted using

trend analysis on historié;l data. Mqltiple regression was.again applied
to predict graduate enrollments at the larger schools as a function of:
the number of freshmen {(an indication of the number of assistantships
available), the number of seniors the previous year, and a trend facter
representing demand growth. Although Perkins and Paschke did not present
actual university enrollment data in their article, they di@ report the
application of goodness-of-fit tests in a validation attempt. Using
actual 1968 enrollments as a test of the "future” (tﬁe study was con~
ducted in 1968), they concluded only that: "the results tend to confirm
thé validity of the enrollment sub-models" (Perkins and Paschke, 1973).
Hoenack's {(1967) dissertation research involved: the con;truction
of a cross-sectional multiple regression model for the behaviér of
California high school seniors in 1965. He applied the model not to
project enrollments, but rather to examine the effects of variables on
the demand for freshman attendance at the University of California. MNone-
theless, in gathering data on 350 individual California high schools, and
in considering the sensitivity of.demand to several socio-economic
variables, Hoenack brought empirical analysis to bear oﬁ the problem of
allocation of subhsidy to college étudents, and indirectly to the problem
of enrollment forecasting. His joiﬁtly dependent variables were pro—
portions of eligible Spring 1965 graduates who went on to attend in-

dividual campuses of the University of California. The independent
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variables were costs of attending each campus, including transportation
costs, local unemployment and wage rates, and the incomes of families
living in the (census tract) attendancg zones of high schools. No enroll-
ment findings were reported, but Hoenack presented reéuits indicating

that the cost of attending the University of California siqnificantly

affected the number of high school students who apply and enroll,
The models of Ronald Thompson use identical techniques im pro-
jecting enrollments at all public and private colleges” and universities

in Kentucky (Thompson, 1972) and in Ohio‘(Thompson, 1973). His models

ot

(the Ohio model was commissioned by the OBOR) examine the county dis- _
tribution of each school's enrollmént and, based on birth rates, predict
increasgs 6r decreases. Wright State University at Dayton, for example,
enrolled 16% of the potential college population of four nearby counties

in 1972. Thompson presumes that those four counties will continue tq
contribute a major portion (90%) of Wright State's students, and projects
enrollments primarily as a function of the four county future §opulation.
As conservative as this approach appears to be, some resultant projections
were highly unrealistic and average errors for a one-year forecast into
1973 were 11.9% in Ohio. Shawhan (1972) , in evaluating Thompson's Kentucky
model for possible adoption in Ohio, indicates his reservations about such
a technique based entirely on a pool of recent high school graduates.
Commenting, for example, on the applicability of Thompson's use of 18-19
year old high school graduates as the base for projecting enrollments at
two-year schools, Shawhan writes: "In Ohio...the 18-19 year old per-
centage has significantly decreased in six years from 43% in 1966 to

32% in 1971. Statistically speaking therefore, the 18-19 year old pool
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is the worst, the 18-21 year old pool better, and surprisingly the 18-
24 year old pool the best of the three to use as a base". More directly,
.one might question the validityiof assuming that the percent of the
drawing region (16% in the Wright State example) - based Szii"bn a 1972

observation - will remain constant over Thompson's 16 year period of

projection, much less a shorter temm.

Another Ohio study (Battelle Memorial Institute, 1969) forecast
enrollments at all public and private colleges in Ohio by rank, major
field, sex and course load using a cross-sectional model based on 1967
data only. As in Hogiack's California study, it attempted to establish
differing socio-economic patterns of behavior by grouping regions (counties)
into four income levels. Variables such as accessibility to college,
preference of public versus private schools, and costs were incorporated,
by econaomic demand theory, into the model. A series of fifteen decisionb
links, many of them variations of the constant ratio method, moved stu-
dents through the eduéational system. The independent variables used in
the model, however, did not explain enough variation to produée stable
forecasts. The results were an average forecast error of more than twigg
the Thompson study and predictions sﬁéﬂ“as-1972 enrollment for the Univ;?sity
of Cincinnati equal to 57,000 students (actual enrollmen% was 36,000 - an

exror of .58%).

Both the studies of Thompson and Battelle, it should be noted, were
able to forecast total Ohio enrollments within one percent one year later.

Their weakness, as in the wvast majority of other studies, was evidenced

in disaggregated projections for individual two-year and four-year campuses.
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Fin?lly, two similar models for again forecasting total enrdllnnnts,
for the state of ohio, were gonstructed by Koshal (1973b) and Innis (1973).
Koshal's €Conometric mo.del was identical to the one he used to predict
Natjconal €9llege attendance and was baséd primarily on the 18-21 year old
Population: Innjs’' multiple regression model employed the independent
Varigples ©f 18-24 year old population and the percent of high school
graduates ih Ohio who Continue on to college the following academic year.

Both reported high statistical correlations (st between .97 and .99).

It also apPears that the key explanatory variable in each is population -

a point that we will returp to in the next section.

Summary Of Problems with Existing Models:

An Overall Critigue

Some mentjon was made earlier of weaknesses inherent in the five
common enrollment projection techniques, There is little that educatienal
researchersS can do to cCompensate for such limitations beyond carefully
collecting and analyzing data, observing assumptions underlying the use
of their Models, and waiting for an advance in the state of the art.
NevertheleSs, there is room for much irmrovement in the quantitative
analysis of the enrollment decisioﬁ Process. This section will attempt
to point OUt wegknesseS common tO most models regardless of the statistical
techniqueS utiljzed within the models. It is this first step - understénd-
ing the problemg ~ which will lead to the improvement of existing models
and thé development and application of .new or different operations re-
Search concepts,

VerY Simply stated, there are many problems within the models just

discygsed- Some are inherent in the process of creating a mathematical
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representation of human behavior. It is extremely difficult, for example,
for anyone to predict when a war will end,_when a birth rate will reverse,
or that college attendance will fall out of vogue. Most projection
studies have chosen to avoid the issue with an explicit assumption that
trends in institutional and state enréllment counts will continue at
their observed rates.

‘Also troubling is the broad-based ﬁse of (only) the 18-21 year old
population as a basis for projecting a college's tot&i enrollments. Thi;
appears to be ‘a hajor weakness in Thompson's studies of Ohio and Kentucky

colleges, Perkins and Paschke's Indiana study, and a great many of the

other national, state and institutional models. Whether a broader cohort
population will validly (in a statistical sense) reflect the lengthened
period of education and the return to the classroom of older students is
questionable. The 18-24 year old population has been attempted with
little change in the output of the models (as seen by comparing Innis'®
and Koshal's Ohio models, using 18-24 population (Innis, 1973) and
and 18-21 population (Koshal, 1973b), and the use, for example, of an
18-50 cohort population would lead to serious estimation problems. 'Shea's
New York state study did recognize this problem. He considered potential
enrollment to-be a function of high school graduates and of the over 25
Year old student population, and estimated (without wvalidation) that in
1975 the latter group would comprise 33% of all enrollments (Shea, 1968).
Educationalist L. J. Lins, at the University of Wisconsin, also

aware of the limiations of such narrow cohorts, states:
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It is often assumed in national projections, for example,

that the undergraduate college age pool consists of indi-
viduals who are 18 through 21 years of age. Generally it

is true that a greater proportion of college undergraduates

are in this age range. It is questionable, however,®that

the enrollment in any undergrzduate college...consists of

an equal proportion of the youth at each of the ages 18

through 21,

It is evident that education beyond high school encompasses a
much wider range than the 4 year span immediately following

high school graduation. The socio=-economic change following
World War II has varied the pattern of college attendance.

Many persons older than the traditional college-age group

are entering college- for the first time or are returning to
college for further education. (Lins, 1965)

Norris, Poulton and Seeley, at the University of Michigan concur -
and add: "The underlying assumptions in existing enrollment studies
have been inadequate for projecting college enrollments...Broader cohort

populations must be utilized in order to reflect the extension of the

period of education and thé participation of older learners." (Norris,
Poulton‘& Séeley, 197hk). The need for this realization is, of course,
‘'selfwevident in the Ohio higher educational system. Close to LO% of the
State's 3h0,000Astudents may be classified as part-timers, the average
age of whom is 29 years.

A third criticism of most existing projection methodologies concerns
the failure of their models to incorporate variables which are explanatory
in nature. Information derived from even such demographic factors as
county populations and birthratesorfrom high school graduation end collegé
participation rates can be valuable in identifying changing trends.

Rather than projecting enrollment trend lines, the concern should be Wwith
proJectiﬁg those variables which cause the trends. This procedure pro-

vides some opportunity for recognizing turning points in enrollment
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patterns.u More importantly though, it assists the educational policy
. "ker in understanding the whys of enrollment changes - a first step in
the development of a controllable system. Once a body of theory relating
factors important in the student enrollment decision process is established,
it will be possible for administrators to simulate the effect of vafious
changes in explanatory variables upon the estimates. This‘is’a meximiza~-
tion of the utility of énrollment forecasting modei.s. Mangelson, ana-
lyzing national enrollment fechniques, adds: '"The incorporation of
underlying factors into enrollment projections will improve the quality
of actual enrollment projections" (Magelson, et. ai., 1973).

It is important to recognize this inability of most existing‘models
to operate as policy-aiding devices. FEducational administrators are,
like marketing planners, beginning to recognize the need .and utility of
mathematical models of student (or buyer) behavior. To aitract a perhaps
untapped market of potential students, or to adjust a school's‘direction
or image, it is necessary to have a basis for comparison with other
colleges.

A fourth criticism may be leveled at those models which approach
instifutional forecasting in a "micro-manner". Regression studies (such
as Perkins and Paschke, 1973) which project each school's enrollments
without considering its compétition induce a "double-counting" bias.

Such a problem seems to be inherent in the procedure of aggregéting a
set of unintegrated forecasts made independently by (or for) each

college. A comprehensive treatment, viewing all schools as within one
. system competing for students may be a better approach, especially in

terms of forecasting full-time enrollments.
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THE OBOR DATA BASE

A workable, realistic mathematical model is directly the function of
the availability and quality of timely data. The importance of data in
the problem~solving orientation of this research suggests that a section
be addressed to the topic.

The broadness of this study owes a great deal to'the excellent Uniform
Information System initiated in 1966 by the OBOR. Although early years
of its collection were marred by occassional misreporting and exclusions,
the quality of the data has since improved vastly. The lack of this type
of complete data base, in other states, has no doubt hampered innovative
enrollment modeling and restricted researchers to the simplest of tech~
niques (which often rely or only highly aggregated inputs).

In addition to OBOR data collections dealing with students, staffing,
space and finances published every year (OBOR, 1967~1975a, 1967-1975b,
1967-1975c), a vast wealth of unpublished information, in the form of
files on magnetic tape, was made avgilable for the enrollment study. The
data needed here, from the Student Inventory File of the information
system, is based on an inventory conducted every fall at each of the
colleges in Ohio's public system. Each school reports data on its students
to the Regents in standardized format om either punched cards or magnetic
tape. These incomiﬁg data are then processed by tle OBOR through the
Ohio interagency state data processing center's IEY 370 computer.

Because of the difficulty in accessing reliable data in a compatible
format prior to 1971, only 1971-1975 files were utilized in developing
the projection models deseribed in the following sections of this report.
Detailed analyses were conducted of historical enrollments by institution,

by county, by part~time versus full-time, by age, by rank, by day-evening
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status, etc. Data pertaining to out-cf-state enrollments, graduate students,
and professional students wer;also tabulated.

Exhibit I, which follows on the next five pages, details the structure
of the Student Inventory File of the OBOR Uniform Information System.
Definitions of terms used throughout this report are also provided.

Computer programs wrigten in the MARK IV, COBOL, and FORTRAN languages
which utilized this data base were run on computers of the Ohio State
Data Processing Center in Columbus, the Southwestern Ohio Regicnal Computer
Center in Cincinnati, and the Computer Research Center in New Orleans.

Programs and documentation are being turned over to the OBOR upon completion

of this project.

A MODEL FOR FULL-TIME ENROLIMENTS

The approach taken in this study was to separate full-time versué
part-time students for ﬁurposes of analysis and modeling. (A full-time
student is defined as one having registered for 12 or more credits in a
school term.) These two groups of students, clearly non-homogeneous in
age and goals (as will be detailed in later sections of this report),
have seldom been successfully forecast when lumped into one group.

The following pages describe a system constructed for the projec-
tion of full-time students. A series of separate and distinct models
which deal with the projection of part-time enrollments at each institu-
tion will be discussed shortly.

Figure 1 illustrates the structure of the full-time enrollment

projection model. The system begins with the basic input, by county, of
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EXHIBIT I - 23.

Ohio Board of Regents STUDELTL I.VENTORY

7/1/75 _Uniform Information System Paze 201.1A

DUE DATE - Anruelly on Hovember 1.

PERIOD COVr2cD ~ Registration for fall term as of the 1lhth calendar day after
the first day of clesses.

FOR: OF REPORT ~ Single punched cerd for eaca student, utilizing uniforz card
columns and data fields; or other eutomatic aad corpatible
record form offering identical content and segquence.

COUTEWTY OF REPORT -~

Code or
Card Colunmn Inform=tion Source of Cade
1-2 Institution Nuzber Code List A
3-k . Branch or Academic Center Nuxber. Code List B (see
below)
5-13 Student Code Number .. . . Institutions’s Code
1k Enrollment Status : .= S v . T
Day S s 1
Evening . . = . . DRI 2
15 Year o Actual
16 Institutional Calendar
Semester 1
Quaxter 2
Trimester 3
17-19 Credit Hours Attempted Actual
20-23 Cumulative Credit Hours Achieved Actual
2425 Major Field of Study Code List C
26-27 . Student Rank e ) - .
Freshman . l .. SR ) §
Sophomore ‘ o 02
Prejunior . ) - 03
Junior . . . Ok
Presenior . T - 05
Senior 06
5th Year Undergraduate . 07
Unclassified Undergraduate , 03
Master's Student 09
Doctoral Student . 10
Unclassified Graduate Student 11
Professional . . 12
28 . Sex .
Male 1
Fenale 2
29 Residency
Municipal or District Resident 0
Ohio Resident 1
Resident of another State 2
Other Nationals E

Foreign
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EXHIBIT I | 4. .

STUDENT INVEITORY Ohio Board of Regents

Page 201.2A Uniforn Information System - T7/1/75
Ccls of
Card Coluzn Information Source of Code
30-31 State of Residency CoZz List D
32-3k County of Residency Cole List E
35 Living Arrengements
Comnuter 1
Institutional Housing 2
Institution-Related Housing 3
Other : L
36-37 Year of Birth Last two digits of
) ) Year of birth
38 Marital Status
: Married ‘ ' 1
Single 2 :
39-40 Institution from which transferred: Code List A
41-k2 ) Branch from which transferred - ' Code List B
k3 Race/Ethnic Category )

“Afro American
American Indian
Oriential American
Spanish-Surnemed Amerlcan
Other American
’ Foreign : .
79-80 '~ Card Coce L 3

OVt &EWN

DEFINITIONS
;Institution ~ The reporting institution.

Branch or Off-Campus Center - The off-campus center at which the subject -
student is enrolled. This field should be left blank if the
- student is enrolled and receiving instruction on the central
campus of the institution.
For the purposes of Student Inventory reporting cozbine the
"branch" and "off-campus: branch" into the single code
"branch."” For example, enrollment at the Ashtabula branch
(01) and off-campus instruction exterded from this branch (71)
would all be reported as Ashtabula branch (Ol). In the same
manner comblne the off-campus instruction extended from the
rain ‘campus other than Resident Credlt Centers (codes 98 and
99) into code 98.

Student Code Nurmber - A permanent number assigned by the institution, which
distinguishes the subject studeat from all others enrolled by
the institution.

Enrollment Status:

Day - A student who is primarily a day studeat, including students
who may enroll in selected evening courses outside of a
regularly organized evening division or who remain primarily
day students in spite of some participation in a regularly
organized evening division.

Evening - A s’ udent enrolled exclusively in courses beglnning after
4:00 p.m.

Year — The last digit of the calenduor year during which the acadenice

period began. 30




EXHIBIT I 25.

Ohio Board of Regents STUDENT IRVESTORY
1/1/75 - - - Uniform Inform-ation Systexn Pege 201.38

Institutional Calendar ~ The calendar system currantly in use by the imstitution,

and indicating the credit values according to vhich Credit
Hours Attecpted and Cu—ulative Credit Hours Achieved are
reported in card colu=ns 17 through 23.

Credit Hours Attempted - Total credit hours for which tne student is eanrolled

during the fall ternm being reported arnd as” of the 1llth
calendar day after the first dzy of classes, expressed in
tenths.

Cunulative Credit Hours Achieved - Total credit hours for which the studert has
been given credit toward the degree he seeks durirg all
previous periods of enrollment, and including credits
accepted by the institution through transfer from a2notker
college or university or credit awarded through advanced
Placement procedures, expressed iz tenths. '

Major Field of Study - The“students' educatioral goal as expressed through

reference to a program shown in Code List C. Students

enrolled in a regularly organized program of gencral studies

which precludes their selection of a major interest (a

general or university college), or who for other reasons have

not yet been required to define & major interest should be
assigned the code (90) for General Education.

Student Renk: .

Freshman - A student who has earped less than 25 percent of the total
credit hours required for the baccalaureate he seeks end whica
normally requires four years of study, and a student who has
earned less than 50% of the total credit hours required for
the associate degree he seeks.

. Sophomore ~ A student who-has earned between 25 and 50 percent of the
credit hours required for the baccalaureate he seeks and
vhich normally requires four years of study, and a student
who has' earned 50% or more of the credit hours required for
the associate degree he seeks.

Prejunior - A student enrolled in = 5-year cooparative progran'who has
completed two full years of enrollrment, but falls somewhat
short of regular junior status in terms of academic course
credits becesuse of his alternating schedule of work and-study.

Junior - A student who has earned between 50 and 75 perceat of the
credit hours required for the baccalaureate he seeks and wvhidh
nornally requires four years of study.

Presenior ~ A student enrolled in & 6-year cooperative prograz who has
corpleted three full years of enrollmernit, but falls some-
what short of reguler senior status i terms of acaderic
course credits because of his a.*e*natlng scnedule of work
and study.

Senior - A student who has earned between 75 and 100 percent of the
credit hours required for the baccalaureate he seeks and ..
which normally requires four years of study.

Fifth Year Undergraduate - A student enrolled in a baccalaureate program
requiring five or more years of full-time study for
coapletion, and who has advanced beyond that point of
progress normally requiring four school years.

Unclassified Undergraduate - A student, regardless of his previous
acadenic experience or achievement, who is enrolled for
undergraduate course work but who has no immadiate degree

goal. 3 1




EXHIBIT I ' 26.

STUDENT INVEIITORY Ohio Board of Regents

Page 201.4B Urifor= Information System 7/1/715

Master's Student - A student who, having earned a baccaleureate, has been
formally admitted to the graduate school or college and who 1is
engaged in work toward a Master's degree, or a2 doctoral student
whose program excludes award of the Master's dezree but whose
progress has not yet passed that level at which the interzediate
degree is typically awarded in the graduate college.

Doctoral Student - A student formally admitted to the graduate school or
college who holds a Master's degree and is engaged in work toward
a doctoral degree, or a doctoral student whose program does not
encompass award of the Master's degree but whose progress has
passed that level at which the intermediate deéree is typically
avarded in the graduate college.

Unclassified Graduate Student - A student who is permitted to eanroll in
graduate courses but who has no immediate degree goal.

Professional -~ A student enrolled in a school or college of medicine,
dentistry, veterinary medicine, law, or optometry.

Sex — The sex of the student - male or female. . . -
Residency: T A
Municipal or District Resident - A student classified as 2 resident of
a municipality or district which gives tex support to the reporting
institution.

Ohio Residents ~ A student, other than one classified above, who is an
Ohio resident according to definitions established in OChio Board
of Regents' Rule No. 2 governing subsidy allocations. )

Resident of another State - Any student mainteining another state as his
residence.

Other liationals ~ American CItlZenS living abroad, including their childrezn

} vho maintain no residency status in this country. .
»  Foreign - Nationals of other countries.
State of Residency - State from which a student originally enrolls.
County of Residency ~ County from which an Ohio resident originally enrolls.

Living Arrangements:
Commuter - A student who lives in his pﬂrmanent re51dence, within the

meaning of Ohio Board of Regents' Rule No. 2, while attending
school.
Institutional Housing - A housing facility owned and operated by the

institution. .
Institution Related Housing - A private housing facility designed and built

for the housing of studeuts and operated either under rules of
the institution or in a manner similar to operation of an institu-
tional housing facility (non-university owned fraternity houses,
privately built but university-approved dormitories, etc.).
Other - Any other housing facility in which students live.

Year of Birth -~ Year in which student was bore. ‘

Marital Status - Current marital status (married or single) of the student.

Institution from which transferred - The institution last attended by an inconming
transfer student before admission to the reporting institution.
Applicable only to a transfer student during his first term of

enrollment at the reporting institution.
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EXHIBIT I | 27.

Ohio Board of Regents STUDE{T IRVENTOR Y
7/1/75 Uniform Information System Paze 201.5A

Branch from which transferred - The branch or academic certer of an Ohio
state-assisted institution which constitutes the last
centar of attendance of an incoming transfer studert.
Applicable only to a trensfer student during his first
term of enrollment at the reporting institution.

Raciel/Ethnic Category — It is our intention to use the prevailing categories
and definitions as prescribed by the U.S. Department of
Health, Education, and Welfare, Offlce of Civil Rights
for compliance reporting.
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‘A SYSTEM FOR THE PROJECTION -
OF STUDENT ENROLLMENTS -
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students currently in Ohio schools.1 A certain percentage of these students
are then upgraded and moved through the educational sequence all the way
to graduate school. This approach differs from models which conduct
institutional forecasting in a micro-manner, as mentioned earlier, by

viewing all schools as within one competing system.

Forecasting High School Graduates: Submodel 1

Submodel 1, dealing with demographic projections, establishes cohort-
survival and trend relationships cn each Ohio county's elementary and
secondary scho§1 graduatesi"it was found by Ronald Thompson (1973) that
trend lines, relating the ratio of twelfth grade graduates to first
grade enrollments 12 years earlier (the only 2 grades for which complete‘

data were available), could be set for each county by examining a time

series of the following term:

HSGRAD; (t)
FIRST; (t-12)

PCy (t) =

percent of first grade enrollments in yesar (t-12)

Where PCy(t)

leaving the system 12 years later, in year t, in county i

number of high school graduates in year t in county i

HSGRAD, (t)

number of lst grade enrollments in year (t-12)in county i

FIRST; (t-12)
Counties in Ohio tend to differ from one another considerably in survival
rates, but are not generally unstable over time. Appendix B updates the

Thompson forecasts of 1973 with the inclusion of 1974 and 1974 school data.

1T'he county is chosen as the basic unit of student origin for several
reasons: Regents' data on individual student home are recorded by county;
elementary and high school student data are tabulated annually by county;
and student behavior patterns are expected to differ by county, thus
suggesting that county by county modeling may be superior to an aggregate

method.
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Forecasting County Participation Rates: Submodel 2

The second submodel, in calculating a propensity-to-enroll factor, relates
the number of high school gradu;tes, in each county (from submodel 1), to
that number of full-time freshmen from that county who are enrolled the
following year in Ohio public colleges. The participation rate in each
county reflects the level of interest in college education and the gradual
shift in preference from private to public institutions of higher educetion.

Where trends existed in county level participation, they were forecast
to continue, unless information was providea to indicate otherwise. In
many cases, participation rose sharply in 1975, as compared to the 1971-
1974 period. Administrative input was requested in these cases and the
resulgs are reflected in Appendi# B's projectioné. Generally, it was
assumed that 1976 rates would continue to reflect the economic conditions
in the State regponsible for the increase in 1975. As has been observed
in the past, the introduction of a new school or expansion of existing
facilities in a particular region causes several years of increased
county level participétion. This administrative input, too, was considered
in the estimation of 1976-1980 rates,

In the annual updating of this submodel, it is recommended that the
OBOR seek out county level inputs relating to college participation wher-
ever possible.

The translation to a potential freshmen population in féar t, in
origin county i, call it 03(t), is found by multiplying the estimated year
t participation rates, RATE; (t), by the projected number of high school
graduates in year t, HSGRADi(t), és follows:

04 (t) = RATE; (t) x HSGRADj (t)
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Allocating Full-time Freshmen Among Campuses: Submodel 3

In justifying the separation of part-time and full-time models, it
are a function of factors dissimilar to those influencing full-time atten-
dance. Students, for example, rarely travel long distances from ﬁome to
register part-time at college. And in effect, schools do not "coﬁpete"
statewide for part-time students in the same sense as they do in attempting
to attract full-time Ohio students. It should be noted that '"compete"
may actually be the proper term, for state subsidies to public collegés.
in Ohio are proportional to thelnumber of full-time Ohio residents atténding
that school. While some two-year campuses in‘the state system have a
limited geographic appeal or drawing power, the dozen four-year universi-
ties and several of the two-year colleges do draw students from almost
every county.

An historical data base of the share of the market (the market being,
in this case; public college bound full-time freshmen in each county from
submodel 2), which each of the public colleges in Ohi; has drawn, was
developed as a fir=t step. It consists of a matrix of dimensions 88
(counties) x 70 :- »roximate number of-schools) x 5 (years worth of infor-
mation).

A regression formula was applied to each county-school combination
(over 5,500 of them) to forecast the 1976-1980 market shares. The fore-
casts were then individually examined to insure their reasonableness.

These forecast market shares (or percents attending each school from
each county) were multiplied by the pctential freshman population in each

A i1
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county to determine the number of freshmen who will attend each school
from that county. Mathematically, |
Sij (t) = Pij(t)x 0; (t)
Where §14(t) = number of full-time freshmen attending school
J from county i in year t
Pij(t) = percent (férecast) of market of students-in
county i who will attend.school j in year t.
Percentages were normalized to add to 100%
in each year.
04(t) = potential freshmen population in year t, in
origin county'i.(from submode1.2).
The third submodel, in addition, sums the projected freshmen enroll-
ment from each coﬁnty to a particular institution to pfovide a figure

for total full-time Ohio resident freshmen at each campug, namely,

. 88
ENICE > 54 5(t) (1 = county number)
5 |
Where ] j(t) = number of residents forecast to enroll as full-time

freshmen at school j in year t.

Forecasting Qut-of-State Freshmen: Submodel &4
The en?ollment projection system described thus far has dealt
exclusively with the»ciass of students which aré referred to as in-state
residents, Oﬂio secondary school graduates (Submodel 1), Ohio county
participation rates (Submodel 2), and Ohio‘freshmen populations by
institution (Submodel 3) have been discussed. A certain percentage of
students attendiﬁg the majority of public colleges in the state are,

however, non-Ohio residents.
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Time series analysis or trend lines may be applied to forecast the
percentage of non-Ohio freshmen to total freshmen. ‘It should be noted
that only one state institution (Central State University) draws more
than twenty percent of its full-time freshmen from beyond Ohio borders.
Many two-year branch campuses and technical colleges attract virtﬁally
all of their students from within the state.

An estimate of the number éf out-of-state freshmen enrolling at
each campus is found by multiplying a specific mathematical ruiio (in

brackets below) times the number of Ohio resident full-time freshmen,

from submodel 3.

1]

Percent (t)i x Ohio fresh (t)j
L 1 - Percent (t)

Qut-of-state fresh (t)j

1l

Where Percent (t)j percent of out-of-state freshmen to
total freshmen forecast for school
J in year t.

The two freshmen classes are then summed to provide total freshmen

estimates by public campus. jA»;Mm

Cohort Survival Ratios for :Sophomores,

Juniors, and Seniors: Submodel 5

To complete the forecast gf full-tiﬁé@undergraduate enroilments, the
number of sophomores, juniors, and seniors must also be estimated. . The
cohort survival ratio is considered a reliable and efficient means of
doing so. Although sometimes quiﬁe different among schools, the ratio,
within an institution, of students at rank X in year t, to students at
rank X + 1 in year t + 1, is considered stable from year to year (Iﬁnis,

1971).
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The survival ratios to sophomores, juniors and seniors in year t

at school j, for the previous year's freshmen, sophomores and juniors

are given by

Soph Soph(t

Rj (t) = Fresh(t-1)j
Jun Jun (t

Rj (t) = Soph(t-1)j
Sen Sen(t)j

Ri (t) = Jun(t-1)j

where R represents the rate of survival? in each case.

Estimates of survival rates at each institution over the period
1976-1980 are provided in Appendix A. It is suggested that, in the
future updating of this model, institutional inputs be requested in

verifying the accuracy of these estimates.

Graduate and;PrOfessional Students: - Submodel 6

Forecasting full-time graduate and professional (e.g. Law, Medicine)
enrollments, at the eleven state ﬁniversities which offer post-baccalaureate
degrees, is the final consideration in this system for full-time students.
Other studies have tried to tie graduaﬁe enrollments to a university's
freshmen population (Perkins and Paschke (1973)), but such a relationship

is unstable when applied to Ohio schools. Instead, a relationship is

2Such survival rates take into account not only continuing students
and dropouts, but also transfers and drop-ins. Thus, a large urban
university, which receives a large influx of two-year college transfers,
may easily maintain survival rates greater than 100% from the sophomore

to junior year.
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found to héld between graduate enrollments and total full-time undergraduate
populations. A very smooth upward trend in the ratio of graduates to
undergraduates is seen at several state universities. At the others, a
stable relationship is in existence. As in the case of out-of-state
freshimen (Submodel 4), the technique selected to forecast the relationship
between graduate and undergraduate populations is the time-series, or

trend line method.

Professional enrollments are controlled in admissions at most uni-
versities. Administrative inputs were sought to update historical

full-time counts.

THE STUDY OF PART-TIME STUDENTS

The next four sections of this report are addressed to the subject
of part-timeﬁpégree-credit enrollments. The first, a compilation and
analysis of existing studies, involved a search of literature on adult
and part-time sfudent education. The second section deals with the
creation of a profile of part-time students at éach institution and in
the entire Ohio system. The third section describes attempts to identify
factors affecting part-time enrollments in various regions of the state.
Finally, the methodology by which part-time enrollments are forecast is
presented in the fourth section.

Figure 2 illustrates the step by step procedures followed in devel-
oping part-time projections. It should be noted that, for purposes of

this study, part-time students are referred to in the traditional sense,
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as students enrolled in from one through eleven hours of degree-credit

work. This complements the definition of a full-time student, adopted

earlier, as a person registered for twelve or more hours of degree-credit

3

work.

THE PART-TIME STUDENT: A BRIEF LITERATURE SUMMARY

Over fifty-five referemces dealing with part-time and adult students
in higher education are included in the bibliography at the end of this

report. Their highlights are briefly discussed below.

Part-tiwe Students - The Way Things Were

The subjects of part-time higher education, adult education, and
continuing education have become the vogue or educaticnal literature in
the past four years. No institution, it now seems, is disinterested in
the education of the nation's adults. Times have changed considerably

since most educational administrators passed through college, however.

In years past, Dean Harold Glen Clark of Brigham Young University

writes:

The part-time student was as different from a
full-time student as day is from night. We can still
remember when special sessions...were devised to take
care of this 'off beat' student. He was thought of
as something less than the more respected regular
student, ...as less serious in his intentions and
not sharp enough tc pursue the regular curriculum.
(1974, p. 24)

3The definition does not, however, include another increasingly
important category of student, namely, a person in non-credit continuing
education programs. That topic is addressed in a later section of
this report entitled "Further Work and Extensions."
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Daniel H. Perlman, of Roosevelt University, echoes Clark's ideas:

The graduate research university was the embodiment
of the ideal: a place where research and scholarship
could be carried on for its own sake...3tudents were
young because higher education was something to be
acquired before one began the business of life.

Students were expected to be unmarried and unemployed.
This view dominated American higher education for
most of its three hundred year history, and is still
the norm in many places,

Regarding adult education, Perlman adds:

The activities, programs, faculty and students of
this segment of higher education occupied a peripheral,
second class status. These programs did not become
part of the collective memory of higher education;
they were generally not written about, widely referred
to, or built upon. (1975, p. 323)

Some aspects of continuing adult education had been successful for
many years, particularly in the area of professional extension p;:ograms.4
But in the arena of credit and degree programs, offerings to part-time"
and evening students, and faculty interest in them, had generally been
weak. It was estimated that "no more than 5 percent of part-time students
studying for degrees ever achieve them." (Haygood, 1970, p. 201)

A drematic change in higher education took place in about 1970.
Suddenly, it became respectable to develop evening, off-campus and
non-residential programs. As Perlman states:

The higher edvcation community was surprised to
discover a 'mew' market. It was learned that the country
contained twelve million adults over age 25 who had had
some college but had nct graduated, and another 38

million who had completed high school but had not attended
college. (1975, p. 324)

4In 1963, for example, the University of California enrolled in its
professional programs: 1 out of every 3 lawyers in the state; 1 out of
every 5 dentists; 1 out of every 6 doctors; 1 out of every 8 engineers;
and 1 out of every 12 teachers in the state (Haygood, 1970, p. 203)
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As projections showed that these numbers would reach 22 million and

59 million respectively by 1990, plans proliferated to tap the new market.

The New Majority

Although but a few significant studies have been conducted to analyze
part-time or adult post-secondary education, several importaﬁt facts do
emerge. Since 1969, for example, more credit and non-credit students have
participated in post-secondary education on a part-time basis (55%) than
on a full-time basis (45%). In 1972 the participation rate was 577 vs.
'43%. The rate of increase for part-time college students between 1969
and 1972 was 3.5 times faster than for full-time students. (Goerke,

1974; Clark, 1974; American Council on Education, 1974).

This breed of adult part-time students has been termed "the ﬁew
majority" in post-secondary education. Junior colleges have lead the
vay in the rate of increase, but as was also pointed out in the American
Couricil on Education's report, Financing of Higher Education for Adult
Students, 63% of the students in graduate programs (in 1972) attended
on a part-time basis.

The new majority, according to the A.C.E. paper, are also essentially
different from full-time students. They are mostly employed, older, and
seriously concerned with occupational needs and with family and home life.
In particular, the report states that part-time students have four dif-
ferent types of motivations and behavioral patterns, only one of which
they share with full-timeustudents:

1) Some part-time students attend school for a variety of personal
and family reasons, as do most full-time students;
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2) Part-time students in occupational and prufessional groups
continue their education because of salary incentives, peer
group pressures or because of legal, relicensing or
certification requirements;

3) Employees in organizations coume back to school for programs
usually designed by the organization to achieve its goals;

4) Others participate in federal or state public problem solving
programs,

Two Year Colleges

While the part-time student phenomenon is characteristic of all
post-secondary institutions, it is most pronounced in the two year colleges
where, since 1969, the percentage of part-time students has risen from
49.4 to 56.0 in 1973. Table I illustrates this national trend for degree
credit students. If non-credit students enrolled in various categories
were included, the trend toward part-time enrollment in two year colleges
would be even more pronounced.

Table II presents a iist of states with sizable two jyear college
enrollments and their 1973 percentage of part-time students. More than
half of the states saw part-time figures exceed full-time figures in 1973.

In addition, the number of women enrolled part-time in two-year colleges

has increased significantly. According to the Chronicle of Higher Education
(Dec. 16, 1974, p. 8) the part-time female enrollment jumped from 635,364

in 1972 to 732,914 in 1973 to 884,588 in 1974.

John Lombardi, of UCLA, sums up the two-year college situation:

Part-time students are the new majority on the
two-year campuses...By 1980, they will represent
two-thirds of the student, body in at least half

the states,...the national figures for part-time
students will be truly phenomenal. The total may
very well approach 11 to 12 million. (1975, p. 25)
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~1969
1970
1971
1972
1973

Sources:

41

TABLE I

Full-Time and Part-Time Enrolliments

Full-Time
1,062,000

1,172,000
1,276,000
1,281,000

1,297,000

in

Two Year Colleges
Fall 1969-1973

Part-Time Percent of Part-Time
1,038,000 49.4
1,135,000 49.2
1,271,000 49.9
1,446,000 53.0
1,670,000 56.3

1970, 1971, 1972 Junior College Directories

1973, 1974 Community and Junior College Directories
1975 Community, Junior, and Technical College Directory
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- TABLE II
Full-Time and Part-Time Enrolliments
17 States With Enrollments of More Than 40,000
Fall 1973

A. States with Part-Time Enroliments Exceeding 50 percent

Percent

Full-Time Part-Time Part-Time
Arizona 20,111 48,695 70.9
California 307,775 548,625 64.1
I11inois 73,463 133,889 - 64.6
Maryland 24,033 60,918 7.7
Michigan 48,759 147,626 75.2
Missouri 18,084 . 23,159 56.2
New Jersey 30,298 32,891 52.1
Ohio 38,111 44,665 54.0
Oregon 23,578 - 48,883 67.4
Pennsylvania 26,187 '29,618 53.1
Texas 77,141 83,765 52.1
Virginia 24,523 30,285 55.3
Washington 46,876 56,896 54.8
Wisconsin 27,115 64,369 70.4

B. States With Full-Time Enroliments Exceeding 50 Percent

Percent
Full-Time Part-Time Part-Time
Florida 68,253 64,283 48.5
New York 129,188 103,608 45.5
North Carolina 36,063 29,967 45.4

Source: 1975 Community, Junior, and Technical College Directory, p. 92
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Changing Age Patterns

Another important factor in the analysis of part-time students in
higher education has been the changing age distribution. Studies in Ohio
and nation-wide have for some time indicated the dwindling rate of the
18-21 year old and 18-24 year old populations from within the part-time
ranks. A 1972 U.S. Office of Education (U.S.0.E.) Survey (see Table III)
illustrates that 69.2% of all part-time two-year college students.and
78.8% of all part-time four-year college students are over 24 years of
age. Overall, 74% of the part-time students are 25 or older. (A.C.E.,
1974, p. 25)

This stdﬂy indicates that part-time students in Ohio public colleges
are not as old as'the national average. in 1971, only 557 of the part-
time enrollments in Ohio were 25 years of age or older. By 1975, this
figure had risen to 617,.5

Anne Young's article, entitled "Goiﬁg Back to School at 35", also
employed 1972 U.S.0.E. Survey data to make several strong points about
the adult part-time student. One out of every 50 adults aged 35 years
or older (1.5 million peéple) was said to be '"going back to school."
0f these, 780,000 were attending colleges or universities. 86% (i.e.,
354,300) of the women and 80% (i.e., 293,300) of the men were registered

part-time. 98% of the men and 75% of the women were in the labor force,

and nearly all the women were married (1973, p. 39-40).

SIt should be noted, however, that the U.S.0.E. Survey included
both degree-credit and non-credit part-time college students in its

study, whereas this study looks only at degree-credit students.
It is likely that the inclusion of non-degree credit students.

induces a bias toward an older average age.
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© TABLE III
Aﬁe Distribution
Part-Time Collggiate Students

Age 2 Year Coll/Tech 4 Year Coli/Univ
17-24 30.8% 1 22.2%
25-34 32.1 39.4
35-08 18.8 21.1

45-54 1241 . - 12.0
55-64 a5 4.4

65+ 1.7 | 1.0
Total

Participants 2,561,000 3,367,000

Source: 1972 USOE Survey
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The age factor is a major issue which will face all states in setting
new policies for the financing of part-time students. Again quoting the

American Council on Education report:

It is a central premise of this report that all students
in postsecondary institutions are adults with adult respon-
sibilities both in terms of their roles in society and in
the academic enviromment. As a consequence, past distinctions
between regular full-time students who enter college after
high school graduation and "adult" students (those who have
graduated or who are over 21 and have never completed college)
can no longer be sustained either for program or financing
purposes. In 1972, for example, of the 782,000 veterans
enrolled in collegiate education, those 22 years and older
comprised 96.0 percent of vocational and technical school
veterans' enrollments, 95.8 percent of community college
veterans' enrollments, 97.7 percent of other undergraduate
veterans' enrollments and 99.8 percent of graduate veterans'
enrollments. Even among veteran freshmen, 80.6 percent of
the enrollees were 22 and over. The average age of all
Vietnam era veterans through June 1973 was 27 years.

(1974, p. 23)

The question, according to the President of the National University
Extension Association, is equitable funding of part-time students. Glenn

Goerke states:

b d

1. Our students must have the same access to loans and
scholarships as do full-time students.

2. Tuition rates must be revised so that hourly rates
charged part-time students do not average out to be
greater than the rate charged full-time students.

3. State funding formuli and other budgeting devices must
accept the responsibility for equal support of the
part-time student. (1974, p. 6)

Steven Sample, Vice-President of the University of Nebraska.system,

adds:

Encoliraging part-time students through fair and equitable
treatment takes us even more quickly into uncharted political
waters, away from old attractive models of full-time kids
in college. But in the final analysis, the part-time adult
continuum is an exciting new market. (1974, p. 29)
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Analyzing the "Exciting New Market"

The Carnegie Commission's extensive anélysis of continuing education

in New Students, New Places, and the data in the study lead Lyman Glenny

to the conclusion that: ''Higher education will no longer be a growth
industry unless an entirely new constituency can be attracted to its
institutions, and unless continuing education becomes an accepted pattern
in our society." (1974, p. 6)

But as Richard Berendzen asks: "If older students are to partly save
higher education, what do we actually know about them? The answer is
not nearly enough.'" (1974, p. 123)

And if the question is rephrased as: OWhat do we know about degree-

credit part-time students in our colleges and universities, the answer,

unfortunately, is even less.

As best as can be determined, no statewide or nationwide large scale
study of degree-credit part-time higher eQucation has been published to
date. No enrollment projection studies delve deeply into the issue of
pért-time students; few institutions have gone beyond a simple survey of
part-time or evening students in efforts to identify and profile them;
and very few studies (Nolfi, 1973; Duggan, 1972) have attempted to cor-

relate part-time attendance to socio-economic factors.

What is the Part-Time Potential?

Various studies mentioned earlier in this section lay claim to the
enormous potential for the part-time segment of higher education enrollments.
Including non-credit students, some researchers believe that more than 10

million part-time students msy be counted by 1980. The National Center for
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Education Statistics forecasts a 177 increase in degree-credit part-time
students, to over 3.5 million, by 1980, (while estimating that full-time
enrcllments will be virtually unchanged at 5.7 million). (1975,.p. 23)
But how can the potential for part-time enrollments. in Ohio, par-
ticularly in the la;ge cities, be measured? 1Is there such a thing as a
levelvof potential which has not yet been reached in each community?
Table IV presents sﬁme thought provoking ‘data pertaining to 1973
part-time degree credit enrollments at both public and private colleges
in Ohio's four largest SMSA's. It is evident, given the population of
potential students in the four areas, that certain cities have been much
mofe successful in developing an atmosphere conducive to part-time higher
education than others, The concept of "marketing the university" (see
Berry and George, 1975) can no doubt have an impact on these'and future

figures.

PROFILE OF PART-TIME ENROLIMENTS

In order to not only forecast part-time enrollments, but to better
understand who the part-time student is and to aid in creating educational
programs for him, a five-year profile of part-time enrollments at each
institution was developed. This process involved the writing of a series
of computer programs designed to extract the type of information which
might prove useful in analyzing patterns of part-time attendance.

Included in the profile of each institution were student counts
broken down by: (1) day-evening status, (2) hours attempted, (3) rank,

(4) age, (5) sex, and (6) home county, as well as cross tabulations and
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TABLETV
Part-Time Enroliments by SMSA - 1973

Area Part-Time Total ﬁggulation Percent Enrolled
 Cincinnati. SMSA 20,691 * 1,100,800 1.88%
Cleveland SMSA . 24,364 2,004,000 o 1.22%
Columbus  SMSA 10,343 1,055,900 0.98%
_Dayton  SMSA 14,068 845,300 1.66%

Cincinnati area schools included are: University of Cinicinnati (13,326);
; 0CAS (1,739); Walters (1,063); University Coll (166); Cincinnati .
wio Tech (82), Mt. St. Joseph (170); Edgecliff (126}; Xavier University (4,019)

Cleveland area schools included are: CIeveland State %S ,610); Cayahoga
(14,641); Baldwin-Hallace (585); Case-HEstern 2,249); John

Carroll (1,131); Ursuline (148)

Columbus area schools included are: Ohio State (6, 368); Columbus Tech
(676% Bliss (85); Capital (434); Frank1in (2, 372), Ohio Domini-
can (308); Ohio Institute (100)
Dayton area schools included are: Wright State (6,342); Sinclafr (5.457), .
. Dayton (2,073); Kettering (47); Miami-Jacobs (145) .

Sources: Garland Parker's annual reports in Intellect and Census data.
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related percentages for several of these variables. It is hoped that
these data will be helpful in anticipating the market for future programs.

In addition to institutional profiles, a series of seven state level
aggregate profiles was developed to present a better picture of the tétal
scene. These seven categories are as follows: (1) urban universities,
(2) non-urban universit:ies,6 (3) all universities, (&) cbﬁmunity/general
colleges, (5) technical colleges, (6) branch campuses, and 7) all-state
schools. As will be seen in later sections, enrollments forecasting was
also conducted not only at the institutional level, but in each of these
aggregate categories as well.

An attached prin;out contains the part-time enrollment profiles of
individual schools. For purposes of illustration, the next seven pages
contain the aggregate profiles just mentioned.

Many interesting patterns of change are evidenced in these statis-
tical reports. For example, although student rank distributions (percentage-
wise) remained relatively stable over the past five years, a steady increase
is noted in the percentage of students enrolled in evening programs.
Equally important, one observes an increase in female participation, not
only in terms of greater numbers statewide, but in percent (from 41% in
1971 to 477 in 1975). Finally, an examination of the age distributions
tells the same story that was mentioned earlier on the national level.

Declining (relative) participation in the 18-24 year old age groupings is

6Urban universities Include Cleveland State, Ohio State, Toledo,
Akron, Cincinnati, Wright and Youngstown. Non-urban universities include

Bowling Green, Kent, Miami, Ohio and Central State.
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coupled with a strong increase in the 25-29 year old group and moderate

percentage increases in older categories.

0f course, it is also evident that, statewide, part-time enrollment
has grown dramatically - from 92,569 in 1971 to 130,234 in 1975. Figure

3 and Table V illustrate the relationship between part-time and total

Ohio enrollments.
Table V

PART-TIME VS. TOTAL ENROLIMENTS

1971 1972 1973 1974 1975
Total 290,537 292,538 298,198 309,428 339,692
Part-time 92,569 97,933 105,590 117,030 130,234
Full-time 197,968 195,005 162,208 192,398 209,458
Part-time 31.9% 33.4% 35.5% 37.8% 38.3%
as % of
Total

It is estimated that part-time students will contiaue to increase
as a percent of total enrollments, and by 1980 will comprise over 457

of statewide headcounts.

FACTORS AFFECTING PAFT-TIME ENROLIMENTS

Few studies of higher education have focused o:ii *he identification
and qiantifization cf factors critical to the fovecasting of part-timz
student 2nroliments. One of the objectives of this project has uveen to
attempt to formulate a model which establishes such predictive facto:s.
This se~tion describes some exploratory research involving two stages.

First, a ques-ionnaire was designed and distributed to all state insti-
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Figure 3
Part-time Enrollments as a Percent of

Total State Enrollmeinis
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Total
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tutions with the goal of soliciting administrative inputs and regional
insights regarding patterns of part-time enrollment. A second stage
was directed to the gathering of demographic and economic indicator data

and experimenting with a step-wise linear regression statistical model.

Questionnaire Results

The questionnaire exhibited on the next two pages of this report
]
was mailed to the president of each state institution of higher educa-
tion in Nhio. Accompanied By a cover letter from OBOR Chancellor
Norton and computer generated profiles of part-time enrollments, the
questionnaire was intended ¢ assist in understanding and planning
for the role of part-time students at the State and local levels.
Actual enrollment prcjections were- sought, as were factors whkich
administrators consiéered to influenqe future part-time participation.
The fourth question responded to dealt with the identification
of those factors. Table VI summarizes the comments provided by insti-
tutions of five di! ferent categorie:. Internal factors are controllable,

to a great extent, by the college. Externa! factors are often suggested

to be a function of society and the economy.

Regression Analysis

Since so many questionnaire responses pointed to th= economy as a
major external factor influencing enrollments, & great deal of time was
spent gathering income, sales, unemployment, and other indicat-rs
reflective of economic trends. Although five years of data is not an

extensive time series which permits sophisticated statistical analysis,
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60.

QUESTIONNAIRE

Part-Time fegree Credit Enrollmen:s

The enclosed computer printout profiles the part-time degree credit student
population at your institution over the past five years. Your policy changes and
many local factors may well have a strong impact on the part-time degree credit
student situation in th: near future. Your analysis of the data enclosed and the
answers to the follwwirg questions will assist us in understanding and planning for
the role of the part-trime degree credit student in the State of Ohio in the coming

years.

(1) To what extent do you believe that past trends showm on your computer profile
will reflect the future part-time degree credit student enrollment at your insti-
tution? For example, do yocu perceive trends {either growth or decline) which will
continue? Will they be even more pronounced?

(2) Do you have definite plans to increase offerings to attract part-time degree
credit students next year? If so, please describe these in detail.

(3) Is it possible for students attending only on a part-time basis to earn a degree
at your school? If so, approximately how many different degree programs, undergraduate
and graduate, are available to the part-time student?

(4) What factors do you think will most influence part-time degree credit anxoll-
. ments at your institution for the next five years?

(5) what projections, if any, have you made for part-time enrollments for the next
five years at your campus, either in actual numbers or percentage changes.
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61.

How would you rate the following at your campus?

a.

The level of support in local industry or government, today, for part-time

programs at your school. They are

b.

vitally interested concerned not interested.

The level of support you anticipate from industry and government in the

next five years:

C.

the same level increased support less support.

The registration process for part-time or evening students:

(check as many as appropriate)

phone or mail

d.

e.

£.

available by available in available same as for
the evening on Saturdays full-time

The advertising budget for part-time programs and students
‘~large sufficient ___small —____none
The parking for part-time or evening students is
very accessible _____accessible _____difficult
The safety of campus after dark

could be improved
very safe adequate could be improved significantly
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Urban
Universities

Non-urban
Universities

Community/
General
Colleges

Technical
Colleges

Branch
Campuses

Table VI

62.

FACTORS THOUGHT TO INFLUENCE
DEGREE CREDIT PART-TIME ENROLLMENTS

Internal Factors*

Off-campus offerings (2)
Adult/career studies
Evening/weekend classes
Faculty interest
Variety of credit cont. educ.

programs
More convenient to register/attend

Continuing Educ. programs
Class times

Off-campus offerings
Recruitment

Expanded facilities
More convenient (3)
Variety of courses (3)
Flexible scheduling

Flexible, wide ranged offerings (3)
Off-campus programs (2)

Evening courses/scheduling (3)
Mini programs

Promotion of courses (3)
Accessibility

Evering classes (2)

Broad selection of courses (4)
New programs (6)

Job-related courses
Convenient times

Promotion of courses (2)
Counseling of students

External Factors
Economy
Inflation
Job scarcity
Societal/community attitudes
towards higher education (4)
Backlog of 25-34 year olds
Influx from community/technical
colleges (2)

More assoc. degree graduates
Economy

Job advancement

Consortium

Economy {4)

Financial Aid (3)

Low tuition (3)

Job market (2)

Industrial expansion

Laison program with industry

Economy (6)

Employment and job training
emphasis (6)

Low tuition

Financial aid (3)

Lifestyle changes - women's 1lib

Industry support

Older students

Public awareness (2)

Economy (10)

Job market - need to upgrade
emp loyee skills (5)

Low cost programs (6)

Industrial support

Public awareness (2)

Financial aid (2)

Area population growth

Social trends - women's lib

* Numbers in ( ) indicate the number of schools which responded

with that particular answer.
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the available indicators were tested, one at a time, for correlation
with part~time enrollments. State level data were inserted when exam-
ining the aggregate groups of urban universities, non-urban universities,
community/general colleges, technical colleges, and branch campuses.
SMSA level data were employed in testing.the model on sample scheools
in various regions.

The results, surprisingly, indicated that despite the inclusion
of several varied indicators, the simple variable of "time" yielded the
best statistical relations in over 75 percent of the cases. In some
institutions with stable part-time enrollments (such as Cuyahoga-Metro),
unemp loyment rates produced the best combination of coefficients‘of
determination (R2) and level of significance (F wvalue). But because
part-time geadcounts at so many schools (and statewide) have exhibited
a steady positive growth, time-series .analysis may be considered as
attractive a statistical model as a regressi&n with more complex inde-
pendent variables. Of the state level models, only non-urban universities
and branch campuses did not yield significant correlations with the
variable '"time."

Table VII contains 2 technical summary of the state level models

and a sample i three institutional models (Cleveland State, Sinclair,

~

and Columb My

FORECASTING PART-TIME ENROLLMENTS

Results of the analysis of linear regression models suggest that
forecasts of part-time enrollments may be considered to be a function

of historical attendance. Regression models with time as the independent
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Table VII

t&.
*k*¥*k% MULTIPLE LINEAR REGRESSI UN ko kok

SAMPLE SIZE S

DFPFENDENT VARIABLE: CGDF1 URBAN UNIVERSITIES

INDFPENDFENT VARIABLES: TIME.

COFFFICIENT OF DETERMINATION 0.98698
MULTIPLE CORH COFFF. 0.99347

ESTIMATED CONSTANT TERM 43596700
STANDARD FRROR OF ESTIMATE 740.68951

ANALYSIS OF VARIANCE
FOR THE REGRESSION

SOURCE OF VARIATION DF Se Sd. MeSe F PhOB
REGRESSION 1 0¢124729E+09 «124729E+09 2274 0.0006
RESIDUALS ‘ 3 0.164S586E+07 S48621 .« ,
TOTAL 4 0.12637SE+09

REGRESSI ON 'Se E« OF F-VALUE CORnCOEF o

VAR. COEFFICIENT REGe COEFe (DF 14 3) PRCB WITH CODE1

TIME 3531.700 234.2 227.4 0.0006 0+9935

o e .
SAMPLE SIZE S ———

DEPENDENT VARIABLE: CODE2 NON_URBAN UNIVERSITIES
INDEPENDENT VARIABLES: .TIME

COEFFICIENT OF DETERMINATION 0.06967
MULTIPLE CORR COEFF. ' 0.26395

ESTIMATED CONSTANT TERM 8764.0000
STANDARD ERROR OF ESTIMATE 56441959

ANALYSIS OF VARIANCE
FOR THE REGRESSION

SOURCE OF VARIATION DF Se Sd. MeS. F PrOB
REGRESSION 1 715716 71571 .6 2247 0.6679
RESIDUALS 3 955708 . 318569«

TOTAL 4 0.102728E+07

REGRESSION Se E« OF F~VALUE COki. JEF
VARe COEFFICIENT KREGe COEFe (DF 1» 3) PROB WITH Cco .2
TIME 84.60000 1785 «2247 06679 0.2640

(X



SAMPLE SI1ZE 5
DFEPENDENT VARIABLE:

CODE3

ALL UNIVERSITIES

INDEPENDENT VARIABLES: TIME
COFEFFICIENT OF DETERMINATION 0.97704
MULTIPLE CORR COEFFe 0+98845
ESTIMATED CONSTANT TERM 52460700
STANDARD ERROR OF ESTIMATE 1012.1334
ANALYSIS OF VARIANCE
FOR THE REGRESSION N
REGRESSION 1 0+130776E+09 +130776E+09 1277 0.UU15
RESIDUALS 3  0e307324E+07 +102441E+07
TOTAL 4 0.133849E+09
REGRESSI ON Se Ee« OF F=VALUE CORR+CCEF .
VARe COEFFICIENT REGe COEFe. (DF 1, 3) PKCB wITH COLE3
TIME 3616300 3201 127.7 0+0015  0.9885
SAMPLE SIZE ) COMMUNITY/GENERAL COLLEGES
DEPENDENT VAKIABLE: CODE4 _ . _
INDEPENDENT VARIABLES: TIME
COEFFICIENT OF DETERMIM ... s 099037
MULTIPLE CORR COEFFe 059517
ESTIMATED CONSTANT TERM 14883800
STANDARD ERROR OF ESTIMATE 67190715
ANALYSIS OF VARIANCE
~FOR THE REGRFSSION
SOURCE OF VARIATION  DF Se SWe MeSe F PRUB
REGRESSI ON 1 0+139308E+09 +139308E+09 308 «6 0.0004
RESIDUALS 3  0.13S438E+07 451459 .
TOTAL 4 0.140662E+09
REGRESSI ON Se E« OF F=-VALUE COLH«COEF »
VARe COEFFICIENT REGe COEF. (DF 1, 3) PKOB wl IH CCLE4
TIME 3732.400 212.5 308 «6 0.0004 0-9952
SAMPLE SIZE 5 TECHNICAL COLLEGES
DEPENDENT VARIABLE: CODES
INDEPENDENT VARIABLES: TIME
COEFFICIENT 'OF DETERMINATION 097197
MULTIPLE CORR COEFFe 0.98588
ESTIMATED CONSTANT TERM  1594.1000
STANDARD ERROR OF ESTIMATE 486 +56307
ANALYSIS OF VARIANCE
FOR THE REGRESSION
SOURCE OF VARIATION DF Se SQ. MeSe F PrCB
REGRESSION 1 0.246270E+08 +246270E+08 10440 | 0.0020
RESIDUALS 3 710231 . 236744
TOTAL 4 0.253373E+08
REGRESSION Se Eo« OF F-VALUE COsttc e COEF o
VARe COEFFICIENT REGe CCEFe CDF 1, 3) PROB | wITH CODES
TIME 1569.300 153.9 10440 0+9859

0-0020
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SAMPLE SIZE S
DEPENDENT VARIABLE:

INDFPENLENT VARIABLES:

CODE®6

TIME

COEFFICIFNT OF DETERMINATION 0.38518

MULTIPLE CORR COEFF.

ESTIMATED CONSTANT TERM
STANDAED ERROR OF ESTIMATE

ANALYSIS OF VARIANCE
FOx THE RESRESSION

0.62063

11467.700
1208 «4606

BRANCH CAMPUSES

66.

79

SOURCE OF VARIATION DF Se SQ. MeSe F ProB
RESRESSION 1 0.2744T1E+07 +2744T1E+07 1879 02640
RESIDUALS 3  0.438113E+07 +146038E+07
TOTAL 4  0.712584E+07

REGHESSI ON Se E. OF F=-VALUE CORR +COEF «

VAR. COEFFICIENT REG. COEF. (DF 1, 3) #PxUB WITH CODE®6

TIME 523 .9000 382.1 1879 02640 0.6206

SAMPLE SIZE 5 ALL STATE SCHOOLS

DEPENDENT VARIABLE: CODE7 ‘

INDEPENDENT VARIABLES: TIME

COEFFICIENT OF DETEKMINATION 0.97221

MULTIPLE CORR COEFF. 0.98601

ESTIMATED CONSTANT TERM  80403.100

'STANDARD ERROR OF ESTIMATE 291446427

ANALYSIS OF VARIANCE

FOR THE REGRESSI ON .

SOURCE OF VARIATION DF Se SQe MeSe F PROB
REGRESS I ON 1 0.891646E+09 <891646E+09 105 .0 0.0020
RESIDUALS 3  0.2548S4E+08 «849514E+07
TOTAL 4 0.917131E+09

REGRESSI ON Se Es« OF F-VALUE COk «C GEF o

VAR. COEFFICIENT REGe. COEFe (DF 1» 3) £riOB WIIH CUDET

TIME 9442 .+700 921.7 105 .0 0.0020 0+9860



SAMPLE SIZE

s SINCLAIR COMMUNITY COLLEGE
DFEPENDENT VARIABLE: SINCL
IRDEPENDENT VARIABLES: TIME

COEFFICIENT OF DETERMINATION 0.995638
MULTIPLE CCRR COEFF. 0.99819

ESTIMATED CONSTANT TERM 1887.1000
STANDARD ERROR OF ESTIMATE 12249409

ANALYSIS OF VARIANCE
FOR THE REGRESSION

67.

SOURCE OF VARIATION DF Se SQ- MeSe F PROY
REGRESSION 1 0+123988E+08 +12398BE+08 b26 3 0O-00UL1
RESIDUALS 3 450144 15004 .8
TOTAL 4 Ce124438E+08

REGRESSI ON Se Ee OF F=VALUE COrtit «C OEF «

VAR. COEFFICIENT REGe COEF. (DF 1» 3> PROB WITH SINCL

TIME 1113.500 38.74 82643 0.000L1 09982

SAMPLE SIZE S CLEVELAND STATE UNIV.

DEPENDENT VARIABLE: CLEVE
INDEPENDENT VARIABLES: TIME

COEFFICIENT OF DETERMINATION 0.99268
MULTIPLE CCRR COEFF. 099633

ESTIMATED CCNSTANT TERM 48061000
STANDARD ERROR OF ESTIMATE 63853826

ANALYSIS OF VARIANCE
FCR THE REGRESSION

SOURCE OF VARIATION DF Se SQs Mebe F ProB
REGRESSION 1 0+165893E+07 +165893E+07 406 .9 0.0003
RESIDUALS 3 12231.9 4077.31
TOTAL : 4 0«167116E+07

REGRESSI ON Se E. OF F-VALUE COHt«CCEF »

VAR COEFFICIENT REG. COEFe (DF 1»  3) PROB WITH CLEVE

TIME 407 -3000 20.19 406 «9 0.0003 09963

COLUMBUS TECH.
SAMPLE SIZE ]

DEPENDENT VARIABLE: COLUM
INDEPENDENT VARIABLES: TIME

COEFFICIENT OF DETERMINATION 0.95621
MULTIPLE CORR COEFF » 097786

ESTIMATED CONSTANT TERM 357.30000
STANDARD ERKOR OF ESTIMATE 70760400

ANALYSIS OF VARIANCE
FOR THE,REGRESSION

SOURCE OF VARIATION DF Se SQe MeSe F £roUB
REGRESSION 1 327972, 327972, 6550 0.00:39
RESIDUALS 3 15021 «1 S007.03
TOTAL 4 342993.

REGRESSI ON Se Ee« OF F~VALUE COkhk«COEF

VARe COEFFICIENT REGe COEFe (DF 1 3) PrOB WITH COLUM

RiCIME 181 .1000 22.38 65450 0.0039 0.9779
oS - . ' N
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variable are not, however, necessarily the best technique for prediction.
Exponential smoothing.is another process which utilizes historical data.
It obtains a smoothed value for the time-series of observations which
becomes the forecast for some future period.

Exponential smoothing may be considered an appropriate forecasting
device because of three properties : (a) it is easy to understand;

(b) it is quickl& executable; and (c) it is efficient. Research on

sales and enrollment data suggest that the method produces generally lower
forecast errors than many other techniques (Adam, 1973; Groff, 1973;
Planisek, 1974).

Exponential smoothing assumes that the most recent observations
contain the most information about what will happen in the futufe and
they therefore should be given relatively more weight than older obser-
vations. Hence, it is a weighting scheme that applies the most weight
to the most recent observed values and decreasing weights to the older
values. A double exponential smoothing model, the procedure utilized in
this research, is able to incorporate any trends that are present in the
enrollments..

Exponential smoothing was felieved to, be a rational planning device
which would produce less error than such other mathematical models as
moving averages or regressioh. If a moving average or regression tech-
nique were employed, all past data would be considered equally relevant,
whereas, the exponential smoothing model weights past data incrementally.
That is, data which are in excess of four or five years could be con-

sidered irrelevant because of the changing conditions within the present
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higher educatipn system. On the other hand, it is not always possibie
to rely merely on last year's data siﬁce it is subject to random error
and would not be a stable basis upon which to project the data for the
next time period. Hence, because exponential smoothing can assume that
data are constant or that there is in fact a trend present and at the
same time weights the most recently observed uwata more heavily, it was

selected as the technique to utilize for forecasting purposes.

The Exponential Smoothing Models

The basic smoothing equation may be stated as:
R(t+l) = AR(t) + A(L-A)R(t-1) + A(1-A)2R(t-2> +...+
A(1-A)"R(t-n) +...+ (1-A)FR(0),
where ﬁ(t+1) is the enrollment projected fdr next year for a particular
institution. Each R( ) represents the part-time enrollment over suc-
cessive years and the "A" is a constant which is determined empirically
or subjectively. (Shell and Render, 1975)
The following is an example of a simple exponential smoothing model:
ﬁ(t+l) = AR(t) + (l-A)ﬁ(t)
where ﬁ(t+1) is the part-time enrollment being predicted, A is the smoothing
constant between zero and one, R(t) is the most recently observed enroll-
ment, ﬁ(t) is the enrollment predicted the period before, and t is
qieasured in years. In the above equations the sum of the weights is equal
to one.
The simple exponential smoothing model is most appropriate if the
enrollments are approximately constant. However, if a time series of

enrollments portrays a trend, a double exponential smoothing model is
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more appropriate. That is, becides sumeothing the: actual enrollments, the
slope of the line joining these figures is also smoothed and incorporated
irto the model. Two smoothing opexziions are therefore taking place
simultaneously, one on the actual enrollments and one on the changes in
enrollment. The following equation pertains:
A AL A ) A
B(t) = A[R()<R(t-1"  -A)B(t-1)
oy lal
where B(t) is ths trend being estim ~(t)-R(t-1) is the apparent
A
trend, B(t-1) is the trend previously estimated, and t is the time in
years.
Both #f these smoothed values are combined in developing the fol-
lowing model:
A S
V() = R(t) + [(1-4)/4]B (%)
A
where V(t) is the estimated starting enrollment. The fipnal prediction is
ot“-ained from:
A A A
F(t+L) = v(t) + LB(t)
A
where L is the projected period 1, 2, 3, and F is the enrollment forecasted.
The above equation rzpresents the model employed in this study for
ferecasting part-time enrollments. Values for the smoothing constant,
A, were selected for each institution based on responses to the question-

naire distributed to administrators.

CONTROL TOTALS FOR ENROLIMENT FORECASTS

Part-time and full-time enrollment projections follow in the next
section of this report. As will be seen, ianstitutional projections are
aggregated to provide a state level enroi:ment forecast of higher educa-
tion in Ohio. To insure the reasonableness of the final part-time and

full-time aggregate figures, the cov.ept of "control tntals" was employed.
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Basically, this means that other techniques of forecasting aggregate
enrollments were used to develop independent estimates, or control
totals. 1In general, planners may feel more confident in the outputs
of one mathematical model if they &re corroborated by the results of
other approaches.

One method of forecasting both part-time and full-time statewide
enrollments is through analysis of percentage participation of the
population in public higher education, by age :nd sex groupings.

For example, if the participation of 25-29 year old males in part-time
higner education is known historically, it may be possible to forecast
the future pafticipation of males in that age group. Coupled.with
population projections for the 25-29 year old Ohio male populaticn, for
the period 1976-1980, it is possible to forecast the part-time enroll-
ments for that cohort of the population. The sum of all male and temale
part-time forecasts,.for each age group, provides an aggregate control
total for part-time Ohio enrollments.

This procedure was f¢ llowed for the part-time and full-tiue sectors
independently. Table VIII illustrates the data used for construccing
part-time estimates. The "bottom line" of that table is a control total
for pori-time enrollments in 1976-1980. It was used as one measure of
the credibility of the forecists derived throuzh institutional estimates.

The differences are depicted below in Table IX.



TABLE VIII

PART-TINE ENROLLAENTS
BY AGE AND SEY
Actual | Forecast ]
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TABLE V111

PART-TINE ENROLLMENTS
54 AGE AND SEX
hetual | Forecast
Year AT /2 R )£ I AR VR N 06 | 1977 | 1978
% - 8 . | . | |
_‘T ‘ .

Total 62 Mo | e | BM | w06 | o | aan 48505 | 53535
Male 3 I 1 T A I " B O [P 2064 | 30345
G R B R B A 67 | 83 | 1l | 13| s
Female 7 )T s | e | wn | oses | g | 1o 200 1 e
Percent ML J 19 1 23 |26 | 30 | 33 | 36| 39 | 19 b5
-3 "T
Total 10688 ) 8T | | s | s | ey C0 b | e |
Hale G0 | TMs | omes | ol | o83 | a6 | 1% | o 1064 | 10583
Percent 2.2 23 | 23 | ot 26 | 27 28 | 2.9 3.0 AR
Female M8 | M2 1 osue | 6w | o | oes W | TR | s | e |
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TABLE VIII

PART-TINE ENROLLMENTS
BY AGE AND SEX
ACTUAL | FORECAST
Year 197 1972 1973 1974 1975 1976 9 T8 |9 80
40 - 4 ‘ o o '
Total 8478 4664 5106 5634 5205 7106 7693 8126 9289 9830
Male 1915 1965 2057 273 2503 | 2% 3050 3136 37 3%
Percent 0.6 0.7 0.7 0.8 0.9 1.0 1] 1] 12 A
Female 2563 2699 3049 3461 3m 4370 t503 0 | 5mo |
Percent 0.8 0.9 1.0 1.2 1.4 1,8 1.7 1.8 2.0 21 )
G- | | - |
Total | 30 320 3691 002 | 4528 4749 5172 218 5383 h519
Male N 14 131 1402 1514 | 1460 1702 1652 1875 1860 |
Percent 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.7 0.7
Fomale 1980 2024 2314 2690 304 3289 A0 3626 3508 3679 ;
Percent 0.6 0.6 0.7 L 0.9 1.0 | 11 1,2 ‘ 1.3 AR 3—w 14 |
h0+ ' Hu :
Total 4864 5410 4979 8547 5168 h043 5076 513 5120 N |
Male 2% 400 I 23 24 2313 243 2050 2466 468 ) un |
Parcent 0.3 0.3 0.3 0.3 0.3 0.3 03 | 03 03 | 0.3
Femele 2551 010 2667 3073 3455 2609 2626 2547 2652 2656
'Perce'p,t 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0,3 0.3 |
ots] 92569 97933 10589Q 17029 | 13@34 i' 138871 147332 | 156904 166907 ]7588]1-‘.
’;m o ‘ | | -
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Table IX

PART-TIME FORECASTS AND CONTROLS

' 1976 1977 1978 1979 1980
Institutional 139,453 148,765 157,068 165,369 174,017
Aggregate* v
Control Total¥* 138,871 147,332 156,904 166,907 176,881
Percent Difference 0.4% 1.0% 0.17% 0.97% - l1.67

* From projections presented in the next section.
*% From Table VIII

ENROLIMENT PROJECTIONS - 1976-1980

The pages that follow contain enrollment pzojections for each
category of puSIic irstitution of higher education in Ohio. Individual
schrol estimates are provided in Appendix D of =his repozt. The
projections are but one set of numbers which result from the assumptions
set forth earlier regarding demographics, participation rates, cohort-
survival ratios, and other given relationships., The forecasts are
provided as 'most-likely" estimates of thz future, given the knowledge
available to the research team and OBOR administrators today. I1f any
assumptions are modified, the resultant projections will, of course,
also change.

The purpose of the developmeﬁt of an enrollment projection system
is to permit such changes and modffications to be mude, Administrators
should have the flexibility to adjust data inputs based on the most
recen . and most accurate information available, and then to rerun the
computer programs and produce updated projections. In this situetion,

"what if ' questions can be answered readily by an objective forecasting

‘methodology.
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The set of enro.lment projections provided in this report are detailed,
but self-explanatory. The next seven pages, which illustrate the seven
aggregate categories of #nstitutions, deal with the future of public

higher education in thie State -of Ohio and merit close analysis.

FURTHER WORK AND EXTENS IONS

This study has but scratched the stixface in terms of providing for
the planning needs of the Ohio Board of Regents. It is, however, a o
significant step in the direction of better administrative planning and
control.

Still, much work remains. The model described in this report, if
it is to be accepted as a viable planning tool, will require fine-tuning,
t ziodic updating, and constant monitoring and critical ang}ysis. It |
is recommended that both qualitative and quantitative data at the state,
county, and institutional levels be continuously sought and reccgnized
as legitimate inputs. It is also to be recognized that outputs should
not be accepted without question because they appear on computer-generated
reports. As most managers are aware, programmers, systems analysts, and

even computers, make occassional errors.

Non-Credit Continuing Education .

The study of part-time and full-time degree credif student enroll-
ments has been a challenging and interesting topic for research. Equally
as exciting, and equally as difficult, is the relatively new subject on
non-credit continuing education. |

Within the next fifteen years, before the 18-21 year old population
is decreased by 25 or 30 percent, colieges and universities must interest

themselves in alternative forms of education. The 25-40 age and the
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OHIO BOARD OF- REGFNTS

EMROLLMFRT PRUJECTTONS 197A=19Rp

ALL STATE SCHNOLS

© FULLeTIMR FRESHMEN

FULLTIYE SOPHOHORES

FULLSTIHE JUNTORS

FULLTI¥E SENINRS

TOTAL FULLeTINE DRBERGRADUATES
FULL=TIHE GRADIIATE STUDENYS
FULLSTINE PROFESRIOMAL 5TURNTS
TOTAL FULL=TIMF STUDENTS

TOTAL PART=TIME STUDENTS

CRAND TOTAL

174

A1 320
4Mh64
38279

24009

17A 148
114943
Hiidh
192097

114604

3¢UR74Y

1675

921419
414589
IR
2R5:47
192743
IRICRN]
5134
709,214

1312

339126

1976

4761
41h4h
A7

YATVLS

199446
11313
521
715980

130453

355442

1e77

937h1
4RY7h
372481
J6124
241334
11424
53k
21F126

148765

366891

1974

92271¢
48247
31854
96495
20049y
11315
5427
rARERY;

1570AR

114840

1979

947617
477245
37544
271782
18R 344
11147

K504
214989

165349

380356

L9R0

RGHSY
4A769
3131
764987
191(R7
10712
56U
207501

174017

381517



AlLL UNIVERSITIES

FULL=TINE FRESHKFN
FULLeTIVE SUPHOUORES
FULLTIME JUNIDRS
FULL-TIVE SENIORS

OHIN RDAKD OF HFGFNTS

- FAROLLMERT PROJFCTIONS 197R=149RN

1974 1875 1476 {479

KR1A3  RRANY  APEAT  §RQDT
31261 37A0R . 3168) 34767
29187 29n34 3043 31977
26313 2587k 24K3n 75470

TOTAL FULL=1TNE UNDERGRADUATES 140944 147217 149727 150442

FULL=TIME GRAQUATF STUDENTS

17698 16449 11203 11318

FULL.TIME PROFFCSIONAL STUDNTS  Somh 8133 8739 &349

TOTAL FULLeTIMF STUDFNTS

TOTAI, PART=TI:T STUDENTS

GRAND TOTAI,

15048 163099 {ARLAD 167123

67447 10892 714488 77875

224095 233991 240248 244498

04

1974

BA744
REVAR
12371
22177
149110
11244
5427
1H578n

HP6R2

24R4AH

1979

54480
12454
31402
27150
145488
11154
9501
162044

#3534

2455748

14AY)

51161
311R7
30205
26342
13RKA Y
14h25
5600
1h5106

8h346

241452




OHTO ROAKD OF REGENTS

FNROLLMFNT PROJFCTIONS 1QTA=10R))

CNON=URBAK U'S (ROWLING GREEM;

FULS=TIME EHESHMEN
FULL=TINE SOPHOWORES

C FULL=TIME JUNIORS

FULL=TIME SENIORS,

TOTAL FULL=TInE ”NHPPGPﬁnHATFS

FULL=TTME GRADUATE STUDENTS
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‘co}Leée graduate populations will increase accordingly and provide a
treﬁendous market for continuing education programs.

- As in othér states, such as Georgia, the OBOR will eventually need
to consider funding under alternative subsidy models, which take into
account continuing éducation units (CEU's). But unlike the case of
degree credit studénts, data pertaining to continuing education students

are few and non-uniform.

-

Since the 1967 H.E.W. nationwide Study of non-credit activities
in institutions of higher education, literally thousands of articles
and reports have been written on the subject of continuing education.

Journals such as Adult Education, Adult leadership, Jodrnal'of Continuing

Education and Training, Studies in Adult Education, and Journal of

Research and Development in Education regularly publish numerous articles

on adult education programs.

Yet few large scale empivical studies have been condiicted at the
state level. It will be increasingly important to understand the
potential market and to ideﬁtify the interests and needs of citizens
in Ohio, as elsewhere. Adults sgeking convenience in registration,
-scheduling and parking,‘low fees; relevant and useful subjects, etc.,
may attend short courses, workshops, discussions, seminars, and classes,
eveﬁ if they do not consider: degree credit programs. The final recom-
mendation of this report is that an exteng}yé study of the demand,

existence, and marketability of continuing education in the State of

Ohio be conducted.
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APPENDIX‘A
DOCUEE&TATION OF COMPUTER PROGRAﬁS
This Appendix gonsisté;of fdui.elemenﬁé;‘ (1) Computer programs.
used in én#lyzing and foreéaéting full-time;ahd'ﬁartftihé=enrollmeﬁ£s
ére verbally'documented. (2) éystemlFlowch&rts‘df fqyecastingkp:§- 
grams are provided. 3) Layout forms are inCIuded‘thch‘identify‘,:
input and output formats for programsc‘ %) Fiﬁally, an #ctual

listing of each computer program written fdr this project is ptovided.
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DESCRIPTION OF COMPUTER

PROGRAMS FOR FULL-TIME STUDENTS

. The first step in the process of forecasting full-time enroll-
ments is the consolidation of the data into a single format within a |
single file. ‘The data for the years l97l through 1973 was available
on computer cards from research conducted in 1974 by Dr. Render. This
data was in a format that‘included a county code,‘a,school‘code,.and
a number that represented the%percentage of‘total freshman originating‘
from that county’goingpto that school. bThese files are identified as
FT71.DAT, FT72.DAT and fT?j.DAT on the accompanying £low chart. The
file SCODE.DAT iv the list of codes used to identify the schools “as ‘.‘
labeled in previous work and conuert those codes to the}standard.4
digit OBOR codes.

The 1974 and 1975 data were received from the OBOR in a different
format. The detail files FT74 DAT and FT75.DAT included the codes‘
identifying the county of origin, the school attended and theinumber of .
freshmen. The county totals were available from tmo‘additional f11es5s
"TFT74 .DAT and‘TFT75.DAT.-‘After processing l971473.data, the program |
input the 1974 and 1975 data, computes the percentage figure and out~-

- puts all the relevant data to the file FIALL DAT.

The logical record in the file FTALL.DAT consists of the percentage

of freshmen going from 1 county to 1 school in 1 year. ﬁefore further_ﬂ.;

processing this file was sorted by county, school and year and renamed

FTSRT.DAT.
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‘FTSRT.DAT was used as input to FTFOR.F4. This program read the
percentages going from One county to one school for all the avaiiable
years, and using forecasting techniques set forth in the body of the
final report, projected the percentages for the years 1976 through
1980. Both the historical and forecasted percentages are butpﬁt to
the data file FTPER.DAT.

The program FRSCAL-F4_read‘in.FfPER.DAT and another data file
FTCTL.DAT. The latter file comsisted of 1 record‘per county. This
record included the forecasted total number of freshmen that would
originate from the county in each of the five forecast years. The
program FSHCAL.F4 read in the forecasted percentages to all schools from
each county one at.astime. The pefce;tages were first ﬁormalized (forcéd
to‘add to one), for each year and then applied to the forecasted county
control totals (FTCTL.DAT) in order to arfive at a forecast of in—state‘
freshmen originating from that county going to each school for each year.
This data was output to the file FROSH.DAT.

FROSH.DAT was then sorted on school and given the name FRSRT.DAT
which is input to the program STVAG.F4.‘ This program simply adds up
the forecasts from each‘county by school. The éutput file FISCL.DAT
is now a file consistiﬁg of 1 record for‘each school. The record
includes the total number of in-state freshmeﬁ for each of the five
forecasted years.j Tﬁis fi1e, along with three additional files (so
far exogenous to the system) make up the input data to the final fore-
casting program. |

The finél forecasting program is named FTIFIN.F4. Along with

FTSCH.DAT, described above, it inputs SCHL.DAT, PTSTV.DAT and FTRAT.DAT.
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SCHL.DAT is simply a file of school némes used to converﬁ the numerical
school code to an alphabetical name for pu:posés of final output.
PTSTV.DAT is ;ﬂyindependent~forec38t of the part-time students at

each school for the five forecast years. The file FTRAT.DAT is another
independently produced filé that includes the 1975 freshmeﬁ, sophomore
and junior éh;ollment for each school, the‘freshmenbto sophomore, sopho-~
more to junior, an& Junior to sénior survival rates for each séhool,
and‘a‘forecgst of the percentage of out of state freshmen, the percen-
;agé of graduate students and the number of professional students for
each year 1976 through 1980. Ihe program FTPIN.F&\simply.reads the
number of in-state freshmen for eaéh year. Uéing the percentagé‘qf
out-of-state freshmen the total nu;ber of freshmen for each year is
computed. Using the survival rates and the 1975 number of sophomores
and juniors the remaining values (sophomore, juniors, and seniors
1976-1980) are calculated. Total uﬁaergraduates are simply the sum of
the four classes for each year. The percenﬁage‘of graduate studgnts

is then used to calculate the number of graduate students. The profes-‘
sional students are then added to the graduates and undergraduates to
arrive at total full-time enrollment. The part-time étudents are added
in to determine the forecast for total enrollment.

At the direction of the OBOR a last ﬁinute change was made toAthe
above described program. ‘Another data file was created (HISTO.DAT)
this file included the historical enrollment data for each school for
1974 and 1975 by class. Thig data was read in by the program FIFIN.F4

so that it could be printed out in the final report.
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DESCRIPTION OF COMPUTER_PROGRAMS
FOR‘EARm-iIME STUDENTS
The five files of part-time students received from the Ohio Board

of Regents were given the names PTIME.71 through PTIME.75, respectively.
One at a time, these files were input to the program PTCAL.F4. This
program assumes the input file to be sorted by school.‘?It‘simply reads
‘records one a time, 1ncr;me;ts the approptiate accumulators based on
the information within the‘inﬁut record, and continues doing this
unﬁil it determines a change in school.* At this point‘certain evalu~
. ations and déterminations are made, the proper group accumulators are
1ncrémented, and a siﬁgle school record is outbﬁtﬂﬁblé?daté file named
PTDSK.DAT, which is later given the name PT71.DAT to PT?S.DAT‘depending
oh the year of the file being processed. After outputing a séhool record
the school accumulators are geroed and the process begins for the next
school.

| After all the schools have been processed,:the groups are treatad
as if they were individual schools. . The group accumulators are oﬁtput
in a manneriidentical to the individual school data.

The five data files that are output by PTCAL.F4 are input to anothér

program. HIGHED.F4 which simply reads the five files simhltaneously,
dete?mineshthat it is processing one school 6fvode group at a timé, and
outputs the data in an easy to read format; This program also’pgrforﬁs
one calculation, that of mean age. The formatted file is oﬁtput under‘

the name HGHED.DAT.

‘ * Some branch campuses were combined or ignored at the suggestion
of the OBOR. ‘
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| PTCAL.F4

HIGHED. F4 -

HGHED. DAT

SYSTEM FLOW CHART OF
PROGRAMS FOR PART-TIME ENROLLMENTS
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EXPONENTIAL SMOOTHING PROGRAM -

The program on this page, PROCVS.F4, serves to forecast part-time

enrollments at each institution. Thevinput to itris a five year

historical file of part-time.enrollments (1971-1975) at each school.

. The program also requests an ''alpha’ weighting factor as input and

then outputs a five year forecast of students. In addition to print-

ing the exponentially smoothéd'forecast,mghgegression forecast (with

time as the independent variable) is automatically output also. This

provides a basis for comparison of the two methodologies.
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STVAG.F4
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1+
2w
. 3‘\

90
109

154
1hdd

17a -

Bga
810

Bs5a
Red

9pa

DTYFNSTON TSCHL AN, P(RO,S),1CC(S), LTCTECSY ,S A0, 5)
CAil. LFILE(21,'FTPFPY) C A

Catg, IFTLF(I2,'FTCTEH V). T - '
CALL UCFTLE(23,'FRUSH') , S 3
FOO=al01Y,T2,1X,I4,1%X,35%X,5(F5,4,2Y)) J
FOR¥AT(I2,5I6) : FRSCAL.F
F'("':’-“'ﬁTfl‘('T?alX.l'd..1X,‘SE‘700) : . .
IhLD= ‘ L
K ,.'J.

K= et

READR(21,10,END=9A) [, ISCHLIK)Y,(PI%,.5),d=1,5)

TECLJBEJIHLDIGH TO 10w

THLD=1

DO 60 J=1,5

ACC(.J)=ACCIIY+P (K ,.\])

GO TO ay

ISW=1

READ(22,20,END=800)L, (LTOTF(J).J 1,5)

TECL JNETRIE)GO TO A5

NzKe1

N0 160 K=1,M

DO 159 J=1,5

P(K,J)=P(K,J)/ACCLIY

S(K,J)=P (K, JVsLLTOTE(.]) ‘ .
WHRTTF(23,30)IRED, ISCHLIKY, (SI%,0),.0=1,5)

DO ‘172 J=1,5

P[l,.))-“-PfNJ-!:J)

ACC(.J)=0,.9 :

IF(ISW ,NE,?)G0 TO 999

ISCHL(1)=TSCHL(N+1)
K=1

GO TO 5S¢

TYPE 419

FORMAT(' READ FOF ON CONTROL FILF==N,G,')

GC TO 9¢a '

TYPE 864, ThrLD,L .
FORMAT(Y DFT2TL CONSTY!, 13, DONT MATCH CTL ChTY?,T3)

CALL EXIT _ o _ _ e e

£nND
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1%
. 1ea

110

111

112

113

114

- 115

122

450

460

53¢

V‘CA[L IFILE f?l,'FT<nTo)

CEE Sy Ty FT&-OR Fl-l-

TFORBATEIX,T4,17,T2,1X,01,1X,65, 4y

CALL EXIT

I“E”SIUH ”(’f7

TORKATCIX, T2, 10, T4, 14, 18(FS. 4,2X))
THLDT=200 T _

L ThLN2=1
CREAUC2Y, 1A, bng_OIJIa(nL,IC"TY 1YQ, Du[[

TECISCHL ~F.IRT )RR 70 140

IFCICHTY JNELIREB2)GO TO 45%

ThLD1=TISCHL

THLD2=TCIHTY

P(TYR)=PHLD

GO TO a¢

I1Sw=1

IF(THLD L EQ, 22ﬂ21cn TO 115

IFCIHLD1 .EC.2701,0R IHLD1.EQ, 2792)ro ‘0 112
IFC[HLD1 ,E0,3398 ,0R, THLD1.EQ.3599)G0 TO 112
IF(IHLNY E0,298 ,0R, IHLD1 ,EN,299)G0 T 112
TFCIHLDY, ro 798160 TO 112 ‘

P(H)=1.2#P(5)+2,5D(4)+0, e»pta)—a %oD(?J-n a’9r117

P(7)=1.38P(5)+0,6%P(4)=@.18P(3)=R 8P (2)=1 23D (1)
P(A)S1 . 60P(S)+A. T3P (4)=0,2eP( 3V =1, 18P (2) =0 UaP (1)
P(S)=1,98P (534" RaP(d)mi) I8P (3) =1, JeP(?2)=3 9P (1)
P(14I=2,.20P(5)+08, 9*9(4)-9 48P (3)=1,78P(2)~0,2pD(1)
o 116 1= 1ol ‘ o
IF(PIIY LT, 2. w)P(I)=0, 2

PAVER=@, 48P 4)+A,68P(S)

IF(PAVER .EQ,#.2)G0O TO 113

PDIF=P(6)~PAVER -

PFRAC=PDIF/PLVFR"

IF(PFRAC LT .2 .2 . AND PFRAC, rr -A_,2)C0 TO 111
IF(PDIF LiT.% e/ )GO TU 111 '

P(6)=1,19»PAVER

P(7)=1.15sPAVER

P(8)=1,2#PAYFR , .
P(9)=1,25%PrVER A

SPC1@YI=1  3NnPAVER - _.

GO TO 113
P(AR)=¥_,9V»BAYVER
P(7)=0.85sPAVER
P(8)=¢,.,83»PAYER
P(9)=0,75»PAVER o , e
P(14)=0_,72»PAVER ) e . C e
GO TO 113 - ’
P(H)I=1,2+P(5)

P(7)=1.38P(5)

P(8)=1,4»P(5)

P(9)=i.45#P(5)

P(1¥)=1,5#P(S)

DO 114 J=6,17

TF(P(J).GT.2.92)P(.1)=0 97
WRITE(22,208) THLD2, THLDL, (PCL), I=1,19) o
DO 129 I=1,192 L
P(I)=n.0 .

IF(TSW,EN, 1)G0 TY Soe

GO TO S8 _

TYPE 46y, ICNTY,IRLD?,ISCHL

FORMATC'! COUMTY CHG WO/SCHI. CHG,.',215)
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*?;iiii;ﬁﬁiih Ff

noums ancrsmv T()TYR H‘“GHEG \F‘{'
NIMENSTON rsTun(Az 5).79?9(42 5, [ORGNCL®M, R),nrurct)
NIMEMSTON TCALT.(1),1S%(5), TYR(S),IFOP(ARY, TF0P 205, TPONT(R)
NINMFNSTOM 1rnrrs),raNAr(S),cnUNTY(QQ,zv TPPQ7(1’ 5) riﬂwﬂrq)

DAMENSTOM TFOKS(4),TFORG(S)
DIMEISTON 1FOR3I(S5),HEAD(42,4), ICMPY(lﬂpS) 7C“D(S)

PATA (HEAP(1,1),1=1,4)/20¢H PART=TLIVF TOTAL " . 7/
NATA (HELZDL(2,1),T=1,4)/20HAT JENROLLMFNT /
NATA (MEAD(3,1),T=1,4)/24H  STATHS /
DATA (HEAD(4,1),T=1,4)/20H . Ae DAY /
DATA (HEAD(S,T),T=1,4)/20H B, FVENTING 7
NATA (HEAD(6,1),T=1,4)/2AHRII HOURS ATTEMPTED /
DATA (HEAD(T,1),1=1,8)/204 A, Q=6 HOIIRS  /
DATA (HEAD(H,1),T=1,4)/23H . R, T=11 HOURS , .
DATA (HEAD(9,1),T=1,4)/20HATTI HNURS ATTFMDTEN/ . . i st
- DATA (HMEAD(19,1),I=1,4)/20H &FENROLILMFENT / ‘
DATA (KEAD(11,I),I=1,4)/20H STATUS /
DATA (HEAD(12,T7),I=1,4)/29H 2.DAY @=6 HRE,/
NDATA (HEAD(13,I),1=1,4)/20H R NAY 7«11 4RS,./
DATA (HEADC14,T7),1=1,4)/22H C.FVE Awfh HRS./
DATA (HEAD(15,1),1I=1,4)/2W4  DFVYE 7=11 HRS,/
DATA (HEAD(16,I),1=1, 4)/20Hntv RANK 4
DATA (HEAD(17,1I),I=1,4)/20H 3, FRFSHeSOPH 7 -
DATA (HEAD([B.I),1=1,4)/19H " RLINR=SNR. /
NATA (HEADCL9,T),I=1,4)/20H " C.GRAD=PROF /7
DATA (HEAD(20,1),1=1,4)/20HaV AGF /
DATA (HEAD(21,I),I=1,4)/20H ‘ - (MALE,FE%ALEY/
" DATA  (HEAD(22,1),T=1, 4)/2@H Ae 19 & UNDRR 7 .
DATA‘(HEAD(ZB I),I=1,4)/2¢H B, 20=21". /
DATA (HEAD(?24, I).I 1,4)/20H C, 22=24 /
PATA (HEAD(25.T),1=1,4)/7wH D, 25=29 /
- DATA (HEAT(26,1),I=1,4)/20H B, 30=33 /
DATA (HEAD(27,1),I=1,4)/20H F. 35=139 7
DATA (HEAD(28,I),I=1,4)/20H .- 6, 40-44 /
DATA (HEAD(29,1),I=1,4)/20H .. H, 45=49 /
DATA (HEAD(39,7),I=1,4)/20H . Te 5@ & OYER. ¢
PATa (HEAD(31,T),1I=1,4)/20R Je MEAN AGF /
DATA (HEAD(32,7),1=1,4)/2¢HaV]I, SEX /
DATA (HEAD(33,1),I=1,4)/7?0H A. MALF /
DATA (YEAD(34,7),I=1,4)/20H R, FEMALFR /
OATA (HEAD(35,1),I=1,4)/20HAVII, COUNTY OF £
- DATA (HEAD(36,7),I=1,4)/20H - ORIGIN Vs
DATA (HEAD(37,1),1=1,4)/268R - QUT OF STATE /
TYPE 10
10 FORMAT (' pPOW MANY wTLFS DO YOO wlqn Tn SFLECT?Y)
ACCEPT 22,TCOL
20 FORMAT (1)
DO 25 I=1,1COL
TYPE 21
21 FOPMAT (' WeAT FTLF (ONE FTILF NANE)?2!)
ACCEPT 22,I1¢TL
TYPE 11
ACCEPT 2@,1YR(1)
11 - FORMAT (' WHAT YFAR IS THIS FILE (2 DIGITS) ?')
22 FORMAT (A4)
‘ . INEV = 2047
(of ENCODE (21,23, ICALL)Y TIDEV,TFTI.

c23 FORMAT (11HCALT TFILEC(,12,2H,',Ad,2H'))
| CALL IFILECIDEV,TFTL) .
CALL IFILE (27,'SCHL*)




EE ma’fCuLL IFILE (28"POFHY')
25 L CONT TR
- ‘ CALL, UFILE. (265 "HGHER ') o
. PO 116 K=1, 10GL ' ‘ SRR
11 TF CTYR(K)e0.75) - BPPI“ = % S :
' TYPE 20,KPRIH
NG 34 1=, I1C0L

3v TSW(T)=é
P no 31 K2=0,12 -
.32 ReAp (28,33) (((nharY(F'K2+n3 J).d= |.21 K3-l'R1

33 . FORMAT (RB(2A5)) _ .
- 31 CONTTNUE .
S35 . TEF O (ISW(1),LERL1) 6N TO 41

DO 36 T=2,1
36 READ (21,42,E8Nn=1504) TCﬂDfl) (IQT"PTI»2+J 1Y, r 1 ?).

1(IPER(I»2+J,1),Jd=1,2) .
READ (21,43,Ehn 1523) (ISTUD (I.l)'t 5 81 fIPED(I 1).1-5 a)'
: DO 37 1=0,9 o
- 37 READ (21, 44) (TSTUDC?+I»?+J 1)'J-1 3) fIDFP(Q+T’3+J 1)'J l 3)
' DO 3R T=¢,1 '
38 READ (21,45) (TSTUD(39+IQ2+J'1) J-l ?).(IPFRr39+I»2+J t).J 1 21
IF (TCOD(¢1).GE.1.AMD,ICOD(1).LE,7) GO TO 42 L
: Q&AD (21,46,FND=1520) (ICNTY(I'II.TORGN(I'!)'IPER2fI.l) T= ! tﬂf
K T READ (21,47) ITOT(1)
41 , IF (ICOL.LT.2) bﬂ TO 199
CIF (TSW(2).EQ.1) GN TO 51
: ‘DO 136 I=0,1 o
136 - READ (22,42) ICOD(?)p(IsTUDtI-2+J.2).d 1, 2).
t(IPER(I»2+d 2).J 1,2) '
READ (22'43) (ISTUD (XI,2),1I=5, 8)'(IPFR(I.2). -5 R)
. DO 137 i=0,9
137 READ (22,44) (ISTUN(R+T»3+J, 2).J-1 3) CIPEP(R+T#3I+d,2),0=1, 31
DO 138 T=0,1 " v
138 - READ (22,45) (ISTun(38+1»2+J.2) J=1, 2).(TPPPC39+I-2+J.2).J 1, 21a
IF (ICOD¢2).GE.1.AMD_ ICOD(2).LE,7) GO .TO 5¢ ‘ ﬂ
READ(22,46,END= 15@0)(ICNTY(I'2) TOPGN(I,2), IPEPZ(I.21 T-I 1”‘
14 READ (22,47) ITOT(?)
S1 IF (TCOL.LT.3)XTGO-Td 100
TF (ISW(3).EQ.1Y GO TO 61
no 236 I=a0,1
236 READ (23,42,END=15A¢) ICODfS)'(ISTUD(Ib2+J'3) J_l 2).
1(IPER(I®*24J,3),J=1,2) N e
REBD (23,43) (ISTuUD (1.3).7 5,8), (TPERCI,3), I 8)
D0 237 I=2¢,9

237 READ (23,44} (ISTUD(R+T#3+J,31,J=1,3), (IPEP(R+I»?+J.3):J-1.3)
DO 238 I=¢,1 e
23R READ (23,453 (ISTURC 3a+r~2+J.31 J-1.?).(IPFP(BR+I»?+J.3).J 1.2)@

© IF (ICND(3).GE.1,ANDICONC3).LE.,7) GO TO 6¢. N
READ (23,46,END=1500) (ICNHTY(T1,3),TORGM(T, 3),1p592(1 3y, r 1 1Q)p
6y REAND (23,47) ITAT(3) ‘ R
At IF (ICOL,LT.E) GO Tn 14V
IF (TSW(4).,EQ.1) GO Ta 71
. DO 336 1=w,1 - :
+ 336 ‘READ (24,42,END=150Gv) ICOD(4).fISTUD(1»2+J.4).J=J.2);.
1CIPER(I®#?2+J,4),J=1,2) e
RFAD (24,43) (ISTUD ((.4).7 5, R);(TPFR(I 4),7T=5,8)
no 337 1=¢,9

337 READ (74,44) (TSTUR(A+T83+0,4),021,3), (IPER(A+Toasd, ) ,d=1,3)
. No 338 1za,1 S ‘ R i
332 READ (24,45) (TSTUD(3H+I2+J,4),.0=1,2), (TPER(3R+T#203,48),0=1,2)
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'_'99“’“ ‘

1500

199

12548
2098

RELT2
I

320

330

1499

1498

111

"‘“Fuﬁ; (?s.lqns IFON8)14 LRI PR A
FQRM AT tH(1H+,23X, T'oXSH(le1.1ﬁ }v Il))

ARITE (26, renvh)(rohrnrxz.ru MT(T3\)).r|DFk?(I2.T”° ?‘fz))w
CCONTINUE . R - .= U
: ‘C()N’ruﬂk : ; T

TF (ISWPT, FO. 1 ~nrrr (26, 12%0)(F0H~Tvrt.r<1.1< e ?)

FORMAT (1H+,3%,225, IIH ) \ , '

CONTTNDE

WRTTE (26,3wl)

TFORMAT (1H1)
IBTa=1C0D(1)

DO 320 I=1, 1r0L

ISY(T)=0

IF (TCODTT)JLT.IMIN) IMI"—ICOD(I)

00 339 I=1,ICOL
IF (ICODCI).GT. IMIN) Isw(I) 1

GO TO 35 :
~ TYPF 1498, IronckPRIM).tconz,

-FORMAT (1X,215) '

CALL EXIT : ’

END‘“x‘

- . S P - . . i eensiane
: T LR, 3 A»'\;"-'.‘
X i . RN R T L S e
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I DIMENSTON FAYSPER (IS, AT, ORIG(W/99 7
CDIMENSTON [nnl(u(u/l“),lOPNU“(P/lU) TPQPr7,|§;A)
DIMESSTUN TOSPRFRIW/A2)

TLTEGER "A,PFR

CALL IFILE (2{.iorza=') : '22' F)'T‘ (:?p(t_ g:'uL

CeLL UFILE (729'°TPSV'\

o TYPE 'S
Yy FORAAT (' EMTFR YE&LP Ny DATA FILE thﬂu PDUCF<§90-2 nr'77='1
‘ ACCEPT ToNYR
9 ‘ FORWAT(1X,213)
7 FORMATIT2) . ‘ - '
19 FoRmaT (212, 4X.[i.lx'I3 4X,12,71,4¥%, Iz:l*:t101197X)
2 FORMAT(1X,T4,2C1%X,T18),1X,2(1%X,13))
P . FORMATCIX,T4,3C1X,TR),I1X,301X,73)) -
4y FoemaTeCtLY, T4, 4f|X T6Y,1X,301%X,T3))
5¢) - FORMATC1X,14, 1!,10(1X.IZ.I§ 131)
64 FURMAT (21X, T14,1X,I0)

80 . . READ (21,19,END=199),INO1,INO2, IDAY IHRS, IRNK,ISFX,ICTY, TYP TMPG
: TF(IMO1,.,EQ,. 8, 0R,TNO1 ,EQ,.10)GO To au , i
[INUMPR=1UASTNOL+1M02
IF (INUMR,EQ. 198,08, INUMB FQ,199)INMUVR=104
IF (INUMR,GE.202,AND.INUMR,.LE,.299) TNUMR=243
IF (Inuna.ss.vns.Ano.xnUna.Le;798)TN"MR=7a7
TF (InRDHB,FG,3599) INyMB=3540 S
TF (ThRUMR _FN,_3899) IMMR=IRAA
IF (INURR _EQ_ 4RIR) IMUMRA=4RL0
IF (TNUHMR . FQ,120) GO TO 9¢
. " IF C(INUMB,NE_INOLD) GO TO 200
99 " TNOLD=INUMB .
- INOLD1=INO1 -
INOLD2=1H02
.COUNT=COUNT+1 .
GCOUNT(7)=CCOUNT(7)14+1
ACt, IDAY)‘A(I IDAY)+1
J=1
- IF(IHRS, GT 65) J—Z
CAC2,0)=A02,0) 41
[IF(INAY . FQ.1) K=
: IFCINAY EQ,.2) K=J+?
T FTACILKI=A(3,K)HL
co b=2
, - IFCIRNX,LT. 3)L—
_ IF(IRMK,.GT.B)YL=3 , A o
“A(4'L)=A(4'L)+l .
TIAGESNYR=TYR ‘
IF(IAGFE . LE.A1M=13
"IFCIAGE ,GT  WIM=% : :
IF(IAGE,.GT.19)n=h : - . .
IF(IAGR.GT,.21)M=7
IFCIAGF ,GT,24)M=18
TF(1AGF  GT,29)M=Q
TFC(IAGE .GT.34)8=14
IF(IAGE,GT,.39)¥=%1"
IF(IAGE,.GT.84)M=12 S S
IF(IAGF.GT.49)M=13 ' _ o
AgM,3)=ac(m,3)+1 ‘
A(M, TSKFX)=Al¥,ISEX)+1
‘A(14,ISEX)=A(14,ISFX)+1 e
AC1S5,IMRGI=A(15,THRGY +1 ‘ : - 3 . i
ORIGCICTY)=ORIGCICTY)+1 ' ‘ - S




199

2vid

220

259

27

289

299

300

429

509

510

iiﬁoifdiéﬁri
CTSwktnst

no 220 1=1,15% S e E ' T ': -

DG 224 J=1,4
CPER(ILI)=(ACI, J)/cnan»¢gna+,5
CICTY=2 :

TORIGH () =

TORMI» (OY=ORTG L)

TORPFRI W)= fnnlr(v)/(nuhr)ola?+9.5

NO 25 [=1,HA o
CTYcHa-(OPIrrI)/COHNT)»I¢%+P.S

TE(CTYCHK . LT,7.2) ~O TN 252

JCTY=UCTY +1

TORIGNCICTY)=I

raRNUnrJCTY)-OQIC(T)

TORPFR (JCTY)=CTY KK

CONTINYUE ’

DO 272 I=1,2

WRTTE (22,20)IMN0LD, (A(I,J) J=1,2),(PER(T,.d),J=1,23
ARITFE (22, 4w)IPOlD,(A(3 J),Jd=1,4Y L,¢(PER(3,.)),d= l 4)
DO 2R¢ I=4,13

WRITE (€22,30)INOLD,(ACT,Jd),J=1,3), (P?R([ o), Jd=1,3)
DO 299 I=18,15

WRITE (22,24) TNOLN,CACT, J) J=1 7).(°FP(T-J).J~1.2)

L WRITE (272,5¢) 1ROLD, cIORTGH(.I), TONMENCY),

TORFEFR (J),.)=0,9)
ICOUNT=COUNT

- WRITF(22,6¢) INOLD,ICOUNT

TF(INOLDY ,GE 21 ,AND,INOLDL LE,24) TG=1

TF(INOLO1.EQ.3.0R. INONLDL EQ.6.0RLINOLDYT . £0.9) TG-I

IFCIMOIDY ,LE,2,0R, THOLNT (EQ, 4, NE INGLEY, Fu ) TC’

CIFCINOLDY . FQ.7) TG=2

s

IFC(IY6LD1,GE,25,8ND, TNOLP]  LE, 351 TG4
IF (INONLD1,GE,36.0R,INOLD1,EQ,29.0R, INOLD1 EQ, 3n) Ir 5
IFCINOLD2.GT.0) IG=6 |
IFCINOLD . EQ.3530) IG=4

IF (INOLD _FQ_ 3F30) LG=S

TF (INOLN.EY,4RY2A) 16G=5

IF(INCILD1.EG.27) 1G=4

IF(IMNLD.GF 3101  ANMD . INOLD.LE. 31793 1G=4
ccouvrtxc)-ccouurrrc)+con~r .
DO 499 [=1,15 | , . L
00 429 J=1,4

IGRP(CIG, T1,J)=1GRP(IG, I,J)+A(T,J)

IGCRP(7,1,J0)=TGRP(T, T,J)+A(T,J)
IGRP(3,1,J)=TGRP(1,1,J)+TGPP(2,1,J)

ACI,J)=0

00 41v¥ I=90,88

OPIG(I)=0
00 42¢ 1=¢,9
TORIGNC 1)1=0
TORNOMC L) =P
IORPER(I)=¢

COUNT=0

TYPE 8,INNLD,IG
IFCISWENR O 1)rn TO $20
GO TN 9u
IG=n
rcounrrj)_rcounTtl)+rcnun7r2)
IG=IG+1 ‘
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-V

570

-3

59¢

606

o sae e
D0 520 g=1.4T v o R T
.DH?( Tod)=(T¢ Pw(lf‘ 1..111(:(‘()1!.“7‘( TG \);u* u-.' '-‘\ o “ﬁ.-._." e

a0 ST7Y 1‘1.2,

WK LTR (22, ?»)1(.(1Pwp(tc 1 J),J 1 7\.(°h9rr,J),J=1 2)
WRITE (22,20V1G,CIGNP(TG,3,4d), J-’ 4).(°Eprz l).J 1.,1

NO 58w I=4, 13

CWRITE (22, 3:) IG..fIGRP(TG,I,J). = 3) (Dvotr J),d=1, 3 -

DO 59 T=14,15

ARITE (22, 2‘-))1(‘;("‘&9(1(; I,3),.0= 1.2) (DER(T.J).J-.-I.ZI
ICAUNT=GCQUNTC(IGY ; :
ARITF(22,67) 1G,ICOUNT

TF(IG.FU,7IGO TO 6%a - ‘ \
Co TO 519 IR e
CALL EXIT
END

137

E L e o o —— @ Sepea” W Smre

- o




ﬁf.rr FCQL-rA

10
15

.20
. 30
a0

S50

-‘v. 6 d .
70
80
90’
100
120

130

140
150

160

170

200

- CIMENSION ICODE(BB) ICNFYCB) IhLD(B):FER(&);ITOIF(BB)

cAalLL IFILscax.'scons')
FORMATC(2I)
FORNAT(IA:I&:IX,I2alXaII;lXaF5 43
CALL OFILE(C22s *FTALL®")
H.Ancal,lo.znozso)a,

ICODECIX=J

GO T0 20

END FILE 21

CALL IFILEC21s°*FT71°)
Foamarcscxe.xa.ss.a.14)>

1YR=1

‘ READ(“!:AO:FND’?O)(ICVTY(J):IHLD(J):P»R(J):J=!:B)

DO 60 J=1,8 .
JONTY=1CNTYCJ)

I=IHLDCJ)

XPER*PER(J)
uaercaa,15>1cont<1).acvrw,xup.xpsﬁ
GO TO S50

FND FILE 2%

GO TO (80:90:100)1?&

CALL IFILE(2.:'FT72')
IYR=2

‘GO TO 50

CALL IFILEC21» *FT73°)
IYR=3 o

GO TO 50 -

CALL IFILEC21s *TFT74°)
CALL IFILEC23, 'FT74°%)

 FORMAT(BX»1255X515)
-FORMAT(8X» 12, 6X» Ia: 5X»1I5)
IYR=IYR+1}

RFAB(QI:120:FVD=160)I:ITOTE(I)

. GO .TO 150
. RFAD(PS:lSO:EVD'l?O)JCVTY:ISCHL:NUMB

XNUMBsNUMB
XPFR=ANUMB/I TOTECJCNTY)
bﬁITE(22:IS)ISCHL:JCNTY:IYR:XPEH
GO TO 160
END FILE 21
END FILE 23
IFCIYR«FG.5)G0 TO 200
CALL IFILEC21, *TFT75")

CALL IFILEC23, °FT75")

GO T0 140
CAaLL EXIT
"END '
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-';;;;;,;;;;y;;euiiai

q‘or!rmstuu FI(S) an(lu.0191.sa579(?1oFDNfSW rprs)
DIYENSTON ACC(T, 1(,7).SNAHP(4).INRflﬂ 7)-‘ '
CALL TFULEL21, FTSCLY) ’
CALL IFUIF(22,'FTRAT) . ‘ \ . - R
CALL IFILE(23,'FTSTU') : o o « | o
CALL IFILEC24,'SCKLY) T -~ FTFIN.FY4.
CALL IFJLE(26A, 'HTSTO") - o .

 CALL OFILF(25,'FTRPTY)

le FORLAT(LIX,TA4,1X,3F7,60)

29 FORMATCIA,T1,3F5,9,3F3.2, tPFJ 3, 5&4 o).

Ip FORYATC1X,T4,5F7 1)

10 VOPMAT(1\.14.4A5\

50 . FOIMAT(L3,1¢F5,4) _ '
TV READ(C21,1v,END=520)ISCL, (F1(T),I1=1,5)

REAN(22,2C¢:EMD=90RVUSCT, TG, (FNR (T, 90),d=1,3),
1 . (SRATE(K),K=t, 3).(Fa~(L).L~1.5) fGR(T).L-t 5%,
2  (ENR(7,L).,L=1,9)
" READ(23,30,EMND=993), KSCL.(ENR(9 K),K=1,5)
80 .. READ(24,40,EMD=996,LSCL, (QNaurtr).r 1,4 : _ »
: TECLSCL LT, ISCL)GO TO 8¢ R o o
READ(26,5D)IMSCIL:, (ENR(M,6),M=1, 1m1 - E
READ(26, S®)NSCL, (EMR(N,7),%=1,14) : '
IFCISCL NE,JSCL.OR, ISCL . NE KSCIL,NR, ISCL.NE,LSCI,) GO rn 9an
IF(ISCL . ME MSClL oD, ISChNE. Nscb)ro TN 950 -
00 19¢ I=1,5 : ‘ - ‘ :
nR(!.t)~Fi(IJ/(1.a-rputr)1 o c ' ‘
ENR(2,T)=ENR(1,1=1)aSRATF(I)
"ENR(3,TI)=ENR(2,I=1)*SRATE(2)
ENR(4,T)=EMNR(3, I-I)QSRATF(B)
- - DO 990 J=1,4
94 ENR(S,T)= ENR(5.1)+F%P(J T)
| ENR(6,T)=ENR(5, IV »GR(T)
EAR(B,T)=ENR(S,IV4FUR(H, [)+ENECT, T)
- 100 - ENR(19, IV=ENR(8,T)+ENR(9,I)
o DO 149 I=1,7
DO 140 J=1,10
ACC(7,J,1)=ACCLT7,d, r)+r~p(a r)
INR(JI, TISEMR(J, 1) -

140 ACC(1G,J,I)=ACC(TG,Jd, I)+PNR(J 1)

169 wRITP(25.17ﬂ)

170 FORMAT(1H1,33X,'0HI0 BOAPD OF REGENTS') _ _

‘ WRITE(25,180) i

189, FORMAT( LHA, 28X, '"ENPOLLNENT pROJrPrrons 1976-19a0') .

199  HARITE(?5,200) (SNAME(T),1=1,4) o o

200 FORPMATC(1H=,445)
: WRITE(25,21¢) '
210 FORMAT(1H=,3¢X,4X,4H1974,4X,4H1975, 4X, 4H1976,4X, 4u1917.4¥

1} 4H1978,4X,4H1979,3Y,4HI9RQ) ‘
. WRITE(25,222)(INR(C1,T),I=6H, 7)0(IVRf1oI7oT~! S)

220 FORMAT(31HRFULL=TIME FRESHMEN ' s TTIR)
WRITE(25,221)(INP(2,T),1(=6,7), (IMR(2,1),1=1,5) ‘ ) :
221 FORMAT(3tH FULL=-TIME SOPHOMORES »718) . o SR
- WRITE(25,222)(INR(3,T7),1=26,7),(INR(C3,I),I=1,5) L ‘ L
222 FORMAT(31H4 FULL=TIME JUNTORS - : s 7T8) T2
‘ WRITE(25,223)(TNR(4,1),1I=0,7),(INR(4,T),I=1,5) e
- 223 FORMAT(31h FULL-TIME SFNTQOS o 7I8)
‘ ‘ ARITE(25,224)(INRP(S5,T),T1=6,7),(INKR(5,T),T=1,S)
224 FORMAT(31H TOTAL FULL=TIME UMDERGRADNATES,TIR)

IF(ISw EN_ 1,AND, 1G ED «5)GO TO 233 . : y
IF(ISCL EQ,. l¢4)Gﬂ TO. 233 ) i o

B ST PP . s RS e eeme i St s e mme—— An e a—————— ¢ G e me « o sm oo e

139




2313
225

226

227

230

231
232

240
509

505
516

55

9480
981

99n
991

993
994

996
997
1100

END -,

TECIGJMEL 1 JAND, rc.ws.z AMD L I6.NE . 3. AND . [, NE L 71hn o 270

WRTIYE(?5,225)(TAR(A,T),I=0,7),CINRIA,TY, r-t » 5. e e
FORSATI31H FULL=TIME GRAPJATE STINFATS 718 T~ '
SRITF(25,226)(CTnR(7, 1), 8=n, TV, (1YL, 1), 7-1,%) T
FORMAT(31H FULL=TIME PRUFESSTAYAL STUANTS, 718y ——
WRTTE(25,227)CTHR(B, T3, 10,7, (IMFCU, IV, T=8,5)= o -
FOPSATI31H TOTAY, t“LI—Tr"& STHREMTS »7TR) T e
AFITS (25,2310 (T8R (9, l-l-b.7).fl“ﬂf9oI1oT=1.5)"' ‘
FGPRATE 3THATOTAL PACT=TIME STHNFNITS AT
ARTTE(25,232)CTNR (1w, 1), T=6, 7).(*N°tl?.t1.r-t 5)
FORMAT(3ITH=GRANYD TOTAL . » 71I8)

DO 24¢ I=1,5 ' :

EMP(S,[):M.Q‘

IF(ESa,.EQ,1)G0 TN 510

GO TO 7 :

1G=¢

DO 505 I=1,7

DO 505 J=1,19 - .
ACC(3,J,1)=ACCC1,J,0)+2C(2,J,1)

IG=1G+1

TF(IG.GT,7)GO TO 1029

DO 559 1=1,7

NG 55¢ J=1,10

INR(J, T)=ACC(IG,J,T)

READ(22, 4M.hMu-ng)qu'afS'a“F(I) T=%1,4)
IF(LSCL.NEIG)GO TN 9ne

[Sw=1

GO TO 169

TYPE 991, ISCL,JSCL,KSCL,LSCL

FORMAT(! FILES MISMATCH ',415)

GG TO 14¢9

TYPF, 991, USCL,JSCL,KSCL,LSCL
FORMAT(' FEAD EOF ON FILF 2 ',415%)
GO 19 109¢@ .
TYPE 394, ISCL,JSCL,KSCL,LSCL )
FORMAT(' READ EOF ON FILE 3 ',415) L -
GO TO 1vee .

TYPE 997, 1SCL,JSCL,kSCL,LSCL
FORMAT{' READ EOF ON FI1LE 4 ',415)
CALL EXIT '
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| SELCT: PROCEDURE OPTIONS{MAINIZ - .

. STMY LEVEL NEST

H - SELCT: - PROCE»UR‘ OPT!O"IS(HAIN). DRI Tt
2 ) 1 BOREIN STATIC, : : '
o 3 1 o 2 BR_CD CrAR(4), o o
e ; s e =2 I E L CHAR €8y — T e e e e
5 1 2 HRS CHAR(3)y -~ o -
6 - 1 2 FILL2 CHAR(19), : . :
Pk e - 2 FILES- CHARE 6 — » S
8 1 ocL . , | :
: ‘ 1 BOREOUT STATIC. S ' R
- - - —— "*2’*0U7“5‘D—€H‘Hv.; . e .._..._
‘ 2 FILLS CHAR(6), . e
: 2 HRS_CDE CHAR(3), ‘
—- - —-—-———Z—FILH—CMR{-P”-. - S
= RECIN FIXED(9'0) INIT(O),
‘ REED T—F-! XED{ %OHNI-T*G)-. =
10 1 . beL : d
.- "TAPEIN FILE RECORD INPUT, - S
— = —FILEBUT—FH.E-RECORD—OUTPUTI— ‘
11 1 OPEN FILS(TAPEIN), FILE(FILEOUT):
12 1 ON ENDFILE(TAPEIN) G0 TO HRAP U P
14 Y — ~READ=TP2-——— -
N READ FILE(TAPEIN) INTO(BOREIN).
15 l RECIN = RECIN + 13 o
—1— IF—HRS—¢—*120°—THEN-BO+
18 1 1 : RECOT = RECOT + 1;
19 1 1 OuUT_CD = BR_CO;3 - ' L
2 b e “HL‘E5“'—5UBSTR‘(‘F‘IL'LET43’!6 —-- -
21 1 1 HRS_CDE = HRS; . - :
22 1 1 FILL4 = FILL2:
23 —1 HR‘H‘-E—F-H:E%F-!!:EG&H‘FROMBREBUH'
24 1 1 END; ‘
25 .1 - GO 7O READ_TP; - S ‘ :
26 'f e - 'HRAP‘ upe--—-- m—— e s - — — —
, "~ PUT DATAIRECIN,LRECOT); SRR
27 CLOSE FILE(TAPEIN), FILE(FILEOUT).. -
- 28 i — - END-SELCT 5 o o - ———
& r el

:“?QG(:QAM To
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" APPENDIX B

FULL-TIME ENROLIMENT DATA

'BY INSTITUTION




Appendix B data are included only in cOpies of this report nrovided to .
the Ohio Board of Regents ‘ :
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200

APPENDIX C

' 'COUNTY DATA UTILIZED IN

FULL-TIME ENROLLMENT PROJECTION MODEL

144




Appendix C data are included only in copies of this reporc provided to
. the Ohio Board of Regents.
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APPENDIX D
INSTITUTIONAL ENROLLMENT
PROJECTIONS

1976-1980

1456

232



Appendix D data datra are mcluded only in c0pies of this report provided to ,.
‘the Ohio Board of Regents. ‘ o

o
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