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METHODOLOGY AND LIMITATIONS OF
OHIO ENROLLMENT PROJECTIONS!

Enroliment progections are made at vanous levels, includ-
ing national . regional, state, school division, and institutional.

When statisticlans, economists, or niathematicians design
carullment projection models for postsecondary education, cer-
tamn histoncal mformation about enrollment patterns at the
elenwentary, secondary, and postsecondary levels is necessary at
the onset of the project. Researchers must also know the current
nutheu. political 1ssues, economic trends, institutional missions.
These same rescarchers then must select appropriate analytical
technigues, scrutinize available information and data, make
subjective judgments about enroliment predictions, and incorpo-
rate nstional and statew ide demographic trends, including fertil-
iy, migratory, and mortality rates.

The selected techniyues may vary depending on the use of

|
|
|

- the prediction (¢ g.. plaaning or budgetary anafyses). level of

i the projections (¢ g . national, state, or institutional ), the exper-
tise of the rescarchers (and their users), and, finally, the kind,
quanuty, and quality of available data,

Enrollment projections are alswo the basis for additional
predictions, as diustrated below

i 3 w  Postsecondany enrollment assumptions

a 757 . @ Numberof full- and past-time students in postsecondary
Lo mstitutions

lq : ::' s, ® Number of associate ., bachelor, and advance degrees to
SV be granied

-‘x: <=7 . @ Number of temale and male students enrolled 1n higher -
R education institutions

an < . @ Number of students enrolled in two- and tour-year post-
2y 7% secondary programs.

RO Stathng ussgmptions

+ . /7% @ Numbgr of persons available to teach in clementary.
« 7% 7 secondary. and specialty areas (¢ g . special education,
D ¢ ot

speech therapy, occupational therapy)

& Number of full-time professional faculty and personnel
necded. -

Frecal assumptions

® Total general fund expendstures

® (Current fund expenditures by programs.

Researchers have created an entire hierarchy of predictions
based upon enrollment forecasts. Each level of prediction is built
upon earlier assumptions and estimations, which may or may not
be rehable  Conseguently, state and institutional planners need
to underytand the basis for enmolimient forecasting if they are to
interpret projected data accurately and outline future needs and

goaly adequately
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Enroliment Projectionfechniques

Two quantitative approaches are typically used for enroll-
ment projections. curve-fitting techniques and causal models.
Many state forecasters use curve-fitting techniques, a popular
approach because caly historical data are required. If enroliment
trends are unstable, however. curve-fitting techniques are less
useful and may be inappropriate, unless these instabilities are
predictable and necessary adjustments can be calculated. Causal
models are usually preferable because they tend to be more
sccurate than curve-fitting techniques. Causal models look at
cause and effect relationships between independent factors and
enroliment patterns, such as graduating high school seniors and
entering college freshmen.

It should be roted, however, that one method may be
appropriate for national enroliment projections but unacceptable
for a local institutional projection. The appropriateness of a
projection technique may vary from state to state, region to
locality, or locality to school. Consequently, it is impossible to
prescribe a single methodology. Moreover, the availability of
data may be the real determinant of which technique or combina-
tion of techniques is selected. As any model becomes more
sophisticated, the historical data become more exacting and
extensive. The accuracy of any projection is dependent upon the
accuracy and completeness of historical data, the theoretical
model used (including the assumptions), and the continuation of
a relationship from the past to the future. The use of sophisticated
methodologies must be balanced against the practical realities of
maodeling costs and future uncertainties.

Curve-fitting technigues. Trend analysts assume that
political, social, and ecopomic trends that have influenced
student enrollment in the past will continue to affect future
enroliment patterns. Mathematical techniques are employed ro
determine the effects of these trends on future enrollments.
Simple linear regression models fit the “best ” straight line to the
given data points by minimizing the squared deviations of the
actual points froin the straight line. In enrollment projections,
regression lines are fitted to the data, using years as independent
variables and percentage(s) as the dependent variable(s). Linear
regression techniques, such as moving averages, frequently
cause overestimation of expected enroliments.

Several types of curve-fitting techniques are used in en-
rollmeni projections, including simple averages, moving aver-
ages, exponential smoothing, polynomial models, exponential
models, and spectral analysis. Each of these curve-fiting
technigues is summarized with limitations and assumptions in
Table 1.

Causal models. Although it is mathematically possible ta
view enrollment as a function of time alone, curve-fitting
techniques do not sccount for any other effects on enroliment
because certain varniabiles, such as per capita income, tuition
rates, and other socioeconomic factors, may have been con-
sidered but pot incorporated into enroliment factors. Moreover,

‘)
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predictions based on these varigbles are themselves difReult, as
described in Table2.

The most frequently used and historically satisfactory vari-
able, in addition to time, has been the relationship of the
college-uage pupulation to enroliment. The college-age popula-
tion can be determined from the following data bases: (a) birth
data or fertility rates for the appropriate time period, (b) number

-of high school graduates, and (c) population data, including
mortality and migratory rates. Estimates of future high school
gradustes and future population groups are dependent upon the
extension of birth data from earlier years.

At the onset of enrollment projections, certain con-
siderations are essential in causal model development. Inves-
tigators need to ascertain what causal relationships exist between
independent factors and enroliment. For example, does the
number of high school graduates relate directly to the number of
entering freshmen? Does the number of nontraditional students
comespond to the divorce rate? In order to rely on these causal
relationships, the actual relationship between the independent
variables and ensollments must be recognizable, stable, and
predictable, and not be primarily speculative.

Among existing causal models, the most common are
cohort-survival technigues, ‘matio methods, the Markov Transi-
tion Model, multiple comelation and regression methods, path-
analytical models, and systems of equations. It should de noted
that the Markov Transition Model is also a curve-fitting
technique because it relies oni previous enroliment data.

Qualitative Judgments

When sclecting projection technigues, researchers must
consider available data, accuracy of information, use of projec-
tions, and other known variables and, on this basis, choose the
approach to be used. Wheelwright and Makridakis (1973) noted:

In any modeling cffort there is a choice. We can either
construct a single mode! which may not completely dupli-
cate reality or we can bhuild a highly sophisticated and
complex model which can be accurate but which also
requires a large amount of effort and resources to be
developed and manipulated. Even if the most sophisticated
muodel could be developed. there would still be some part of
reality that could not be explained by the model. The

number of factors in real life phenomena is infinite. (pp.
80-81)

With these words of caution, subjective judgment becomes
essential during enroliment projections, especially when data are
missing or certain varisbles are immeasurable. Intuition fre-
quently is coupled with quantitative results in order to ensure
realistic and logical projections. The selection of the forecasting
methodology may be based on centain mowa information, but
the final selection is usually rooted in some subjective decision.
Two types of qualitative methods popularly complement enroll-
ment projections: intention surveys and Delphi surveys. Inten-
tion surveys, as used by the Denver Public Schools, Florida
Board of Regents, and the Virginia Depantment of Education, are
usually follow-up questionnaires distributed to high school
graduates to determine their postsecondary school plans. A
Delphi survey consists of a “panel of experts” who interpret the
enrollment projections in light of possible future changes: the
National Center for Higher Education Management Systems
used this approach in 1972 to dctenmne future trends in higher
education.

‘.

Enroliment Projection Methods in Oblo

Researchers at the Ohio Board of Regents (OBR) employ a
dual approach in projecting enrollments through 1992 for public

~ higher education institutions in Ohio. One, based on demo-

graphic information, is the Demographic Simulation of Ohio
(DSO). The other, the Regents Enrollment Forecasting System
(REFS), is based on high school graduate pools by coOmy,-
matriculation rates, instifutional market sheies, and historical
enrollment patterns in public postsecondary institutions in Ohio.
DSO, using an interactive computer program, combines the
numbers of future Ohioans with anticipated college-going rates
by age and sex to project enrollment to the year 2000. In the
initial phase of the DSO program, the number of men and
women in 1970 between the ages of birth and 84 years are placed
ina 2 x 84 matrix (sex = 2 rows and ages = 84 columns),
making 168 cells. Submode! programs incorporate the mortality,
fertility, and migration rates specific to Ohio by companng

Ohio’s experiences with national norms.
® Moraliry forecasts. Based on the national mortality
tables, OBR demographic researchers can estimate the

TABLE 1
Curve-Fitting Techniques
Rehoique Description _ _ _ Limitstioss and Assumptions —
Simple averages Uses the mean of past enroliments as the enrollment Generally not a good choice because entollment is not

forecast for the next time period. Depending on the

consistent from year to year.

avalability of past enrollment data, the average can be

hased on long or short time periods.
Moving avernages

future envoliments.
Exponential smoothing
the previous ane.
Polynomial models

order,

Exponential models
Spectral analysis

e

Is a variation of averaging technigues; most recent
historical enroliment figure is weighted most beavily and
each successively earlier data point is weighted less than

Parometers arc multiplied together rathes than added.

Is a special form of the polynomial model using
trigonometric functions (sine and cosine) to replace "t

Is similar to simple averages technique, except thatafixed  Appropriate for short-range forecasting: less rigid than
number of past enmoliment figures are used to estimate

simple averages. As envollment trends become mote
pronounced, fewer data points should be included. Intimes
of continued expansion (or contraction) of ensollments,
moving-average technique is inappropriste

Appropriste for short-rsnge forecasting: similar difficuities
as averaging technigues during periods of continued
cxpansion (of contraction) of enrollments.

Uses a standand leanr squares estimation for three ordersof  No guarantee that the curve will not change shape
polyromials: linear, quadratic, or some nfore complex

substantially for the forecast years. Number of data points
must be at least equal to the number of parameters to be
estimated. Difficult to determine beforehand appropriate
ynomial order.
moce accurately some sitiations in which rate of

gvmh enroflment is constant.

yhmfoumolmmbs@m
requires & minimum of approximately 23 historical Jata
puints.

\uun.t Descnptions and imaatons adapeed from Wing, P Higher Education Eariliment Forecasting. 4 Uml for State-Level Agencies Boulder, OO Naponal Cmm for

, Higher Educaton Management Systems. 1974
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probable death rate by age and sex in Ohio.

® Fernilisy forecasts. The Census Burcau presently uses
three fertility models, labeled as Models 1, 11, and 111, for
predicting birth rates. When demwographic researchers
supenimpuose the national trends on Ohio data, the resuits
are more optimistic than considered reasonable, espe-
cially fur Models [ and Il. In contrast, Model Ul is too
pessimistic. ‘To balance these extremes, the OBR
rescarchens have developed a model which lies between
Madels 11 and 1L

® Migration forecasts. To complete the migration esti-
mates (by age cohort), chronological ages are groured
into five-year increments from birth to age 8S ;ears.
These seventeen age groups are further divided by sex: a
migration rate is specitied for each age-sex cohort.

Given this information, the computer can add and subtract the
predicted number of Ghioans who might be bom, move, ordie in
Ohto each year.

To develop postsecondary enrollment projections, OBR
rescarchers rely on trends from the 1960s and 1970s. They divide
the patential college-bound population into nine age groups:

I8 19 years 25-29 years 40-44 years
M 21 yeans 30-14 years 45-49 years
22 24 yean 35-39 years 50+ years

Each age group s divided further by sex and full- or part-time
status. The entie matnx, by age group, sex, and enrollment
satus, makes a9 < 2 x 2, or three-tier, matrix of 36 cells.
Enrollment figures for this 9 x 2 x 2 matrix are available for
the last eight years (1971 through 1978) and thus permit eight
data points 1n time for cach of the 36 cells. A similar matrix is
developed with participation rites in the cells, calculated by
dividing the number of students in a particular age-sex cohort by
the number of Ohioans in that cohort. Currently, the DSO data
are heing further subdivided among public and privaté two- and
tour-year inMitutions, which makes a new tive-tier matnix (i.e.,
9 x 2 x2x2x Q) including age group, sex, full-/part-
tme, public/prvate, and two-/four-year status.

Each cell becomes s homogeneous information sector for a
particular age-wex cohort. For ekample, the data show the
percentage (or participation rate) of eighteen-/nineteen-year-old
Ohio women who attended college on a full-time basis during
1971 through 1978 OBR researchers asswime that recent data are

mare reliable and more indicative of futire enroliment trends
than earlicr data. Consequently, the fescarehers apply weighted
least squares (.8°) with each year s value weighted acconding to
its proximity to the current y=ar. Forexample, the 1978 participa-
tion rate is weighted with a value of |; 1977 as .8; 1976 as .64;
1975 as .S12, and so forth.

A Coefficient of Determination (1) is calculated for each
tume scries ineachcell in the 9 % 2 x 2 mawix. A linear model
is applied using the described weighting (.8%). Whenever the
Coefficient of Determination is 4t or grester than eighty percent, -
the OBR rescarchers assume that the fisture college attendance

* rate is predictable by a statistical extrapolation technique (i.e.,

weighted least squares) for the next four years. In Ohio, the
majority of the cells (approximately 24 or 25 cells) are at or
greater than the cighty percent cut-off point, indicating stability
and consistency from 1971 through 1978. Estimates of forecasted
participation rates for the remaining cells (approximately 12
cells) are made by using various staiistical techniques, such as
weighted least squares, linear regressions, exponential smooth-
ing, weighted averages, and stmight avérages. From these
aralyses, the OBR researchers establish optimistic and pessimis-
tic sets of enrollment projections. Finally, the participation rate
data in the 36 cells (i.e., the 9 X 2 X 2 matrix) are combined
with Ohio population data divided by sex and the nine age groups

© (i.e., 2 x 9 = 18 cells) in order to develop enrollment forecasts.

REFS uses (1) information reganding the historical and
forecasted number Of high school graduates in each of the 88

““Tounties in Ohio and (2) the participation rates (or college-going

rates) for each county in Ohio (e.g.. the number of full-time

freshmen at public postsecondary institutions as compared to the

number of high school graduates). Currently, these participation”
rates range from a high of seventy percent in Montgomery

County to a low of fiftcen percent in Gallia County. Weighted

least square projections are made for each county in order to

forecast the future participation rates by county.

Historical market shares indicate the percentage by institu-
tion of full-time freshmen from a particular county who attend
any of Ohio's public postsecondary institutions. These data
show the proportion of the “patential college market ™ from high
school graduating classes that each public postsecondary institu-
tion atirdcts.

With these estimated market shares, institutional planners
can determine their share of a centain county 's college market,
such as the number of students from Cuyahoga County who

TABLE 2
Causal Models

Model Description -

Cohort-sunnval techmgues  [dentifies a group of individuals with commaon fraits, such
as grade level or year of birth. This group is aged through

the ‘educational system by the:

B e YT

" Limitations aud Assumptions

Net migration, mortality, and school aftendance pattems
will remain stable over time.

pnxie-progres.ion or class-succession method. or

--gge-survival method.
Ratro methuats

Uses ime series data o calculate the ratio between the total  Less accuraie than cohort-survival sechniques because the:

population by age groups. These extrapolated values of  ratios a.c insemitive to recent changes which are compiled

ratios are then used for enroliment
Marhov tranation nundel

applied successively for forecasting
Multiple correlation and
regression methods

projections.
Uses a transifion matrix to estimate numbers of students

cwolled at cach level in the next time period. Model is

B PUTPOSCS,
Determines relationship between enrollments (dependent
vanabie) and one or more independent variabies, such as

with historical dafa.

Assitnies that envollments in one year ase dependent only
onenroliments of the previous year, Can design student
fliow models.

Permits development of econometric models of student
hehavior patterns (.., income. tuition, draft laws).

high school graduates, per capita income, ethnic
background, and student demand estimation. Includes

autocomelation and multicoflinearity techniques.

Estension of multiple correlation and regression models,

except usesa prinei identification of causs! relationships.
~ Uses a series of equations to link different parameters of

Path-anzlytical models

Systems of equatsons

Best suited for tudent demand, and not direct enroliment
Few models developed.

interest, such as optinuzation, simulation, or student fow

madels.

\mmc Den nnr«_ﬁs .mdhhmﬂdtuﬁ;s ada;!k\l fum ng P. Hw»‘rf'l' fuc ativem b Ju—r— Fevre mnﬁ 4 Murial for Stuste Level 4gt'm e Bnukkf (X} Natamal Center for

Highet Fducation Management Svaternia, 1974
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attended University of Akron in 1974. These market shares are
cakulsted for the 88 counties and for the 66 public postsecond-
ary institutions in Ohio, thus making an 88 X 66 matrix of
3,808 cells for cach year in a seven-year period. By applying
weighted least squares, forecasts are made for the next decade.
After these initial forecasts ure made, the data are normalized so

all county totals equal 100 percent. The number of college-bound -

freshmen is calculated for cach county from the following
formula:

Forecasted county x Number of = Forecasted number

participation rate forecasted of college-bound
high school " freshmen
graduatcs _ '

Thescfnmcmcdmrkﬂshmnumbersmmcnusedmallam

college bound freshmen among the public postsecondary institu-
tions in Ohio.

The projected number of out-of-state freshmen by institu--

tion is also calculated based on the percentage of out-of-state
freshmen during the last eight years. Only one institution,
Central State.hasmmthanmmy percent of its students from

out of state; seven institutions draw more than ten percent; and _

approximately 39 institutions have more than one percent from
aut of state. The out-of-state freshmen projections are added to
the in-state projections to determine the size of freshman classes.
Forecasts are then made for the sophomore, junior, and
senior years by using the historical attrition pattems between
college classes at individual institutions. The attrition rates are
analyzed for the past seven years by comparing changes in
enmliment between the sophomore and freshman years, junior
and sophomore years, and senior and junior years. Approxi-
mately 41 percent of the full-time students attending public
postsezondary institutions in Ohio are freshmen. These aftrition

. trends are projected by college class and by institution, making

enroliment projections insti ific. Similarly, graduate
and professional school liments are compared with each
institution 's undergraduate enroliment. These manipulations are
unnecessary with certain professional school enrollments (e.g.,
medical, dental, veterinary medicine) because of fixed enroll-
ment figures that are set by institutional policy.

These REFS forecasts at the institutional level are summed

and compared with the results of the DSO program. If the REFS

and DSO differ, the OBR researchers &djust the county-specific
participation rate data in REFS to ensure agreement and consis-
tency. The full-time estimates are summed by institution and
compared with state-level DSO projections. In general, full-time
projections are strongly dependent on high school enrollment
projections, which are generally stable because they are based on
known birth, migration, and mortality rates.

In contrast, part-time projections are not easily derived
from state-level projections because part-time enroliment is
dependent on regional events, especially the local economy.
Frequently, part-time enrollment is determined by uncontrolls-
ble and unpredictable variables, such as unemployment rates,
as when a plant shuts down or a new shopping mall opens.
In order to refine further the part-time enrollment projections,
OBR rescarchers_have analyzed characteristics of part-time
students at each blic postsecondary institution in Ohio for the
last seven years. Certain part-time student characteristics, sum-
marized in an institutional part-time profile document, include
(8) student ages, (b) student ranks, (c) numbes of credits wken,
(d)number of day of evening classes, and (e) of origin.

Based on historical data, the OBR researchers determine.
through exponential smoothing, a set of part-time enroilment
forecasts based on part-time historical enrollment patterns.
These part-time forecasts, together with the institutional part-
time student profiles, are then disseminated to Ohio public
postsecondary institutional administratoss with questionnaires to
determine the efficacy of these projections. Using the question-
naires. institutional planners can submit additional information,

& The Professional File
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such as ney mmwmmhm.
Yparking lots, which might stimuiate increased purt-time caroll-
ments. In the final analysis, however, the OBR researchers must
speculate about the impact of recruitment activities, program
expansions, or facility improvements on future part-time en-
rollment trends. Finally, past-time enrollment projections by
institution are readjusted to agree with part-time mtalsfmmthe

* DSO data.

OBR rescarchers are concerned thet the process may be-
come too mechanized and overly quantified. Consequently,
senior OBR staff members are also asked to study the enrollment
projections (o lend a statewide perspective to the analyses.
Furthermore, whenever there are deviations from the enrollment
projections, OBR rescarchers scrutinize the economic, social,
and political trends in onder to pinpoint causes for unexpected
fluctuations in the enroliment projections.

Advaatages of the Ohlo Earollment Projection Metbods

Although other states have conceptualized sophisticated
models and have written complex computer programs for pro-
jecting enroliment figures, fow states have coupled iese efforts
with the detailed data base as Ohio has. Because of limited data
bases, other states must rely on highly aggregated estimates. In
Ohmfwmclas!ﬁfteenym every student who enrolled in any
public postsecondary institution in the state completed a

- comp.ter card with personal background information, listing

age, sex, credit hours attempted, credit hours achieved, place of
origin, etc. These information computer cards were then entered
into the OBR data base. Therefore, during the last decade, OBR
mmmmmulmdasmbledmwolmdemm

" in public postsecondary institutions.

By using five to ten years of accumulated histojcal data,
unique occurrences, which deviate statistically but lack impact
on overall trends, can be filtered. At the same time, consistent
trends can be identified and incorporated into enrollment projec-
tion procedures. Moreover, by distributing data among small
cells (e.g.. an 88 X 66 matrix), wherein ity is in-
creased, stability and reliability are also made possible. (Unfor-
tunately, as there is no similar systematic means for collecting
like data for private higher education institutions, only limited
and incomplete information is cumently available for Chio's
independent colleges and universities.)

In a national survey on enroliment projection techniques
during the 1950s, Lins (1960) found that in states where the
majority of universities and colleges were private, statewide
projections were not made because of the differences between
public and private postsecondary institutional concems. Since
then, ‘nearly every state has made enrollment projections for
postsecondary institutions, using a variety of methods. Many
states are hindered, however, by the difficulty of obtamms
accurate historical high school information, especially for pri-
vate high schools. Population dafa gathered for other purposes
frequently do not contain appropriate ages for the college-age
group and are usually only estimates. In contrast, most states
maintain dccurate birth records which are available for project-
ing at least eighteen years of college enroliments. Consequently,
the use of birth data in a forecast model is the most reliable
variable for detenmining the college-age population.

Limitations of Enroflment Projections

The most persistent problem that researchers confront is the
lack of other appropriate dats. Local data can only result in
mﬁzwonsbamkumlxﬂe szmhseldaaecﬂec

fict
Cmmmmly.mmymckmmmd:CmusBmmd

* Department of Labor in order tolook at nationwide pafterns

Akhoughd:lmandnmmymhns!wdm:mﬂec
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lmatsmemnwﬂcensm sonducted cach decade, {hese da

. Decoine bamfﬂfmm&ﬁumnﬁmm Foreunﬂe

during 1979, mun.hcn must use 1970 census data in order to
make predictions for the 19805 because the next decade 's census
has not yet begun and wifl mig be fully campiled until 1983, In the
mterim, many cconomic, political, and sociologival events have
occurred that have altered the American way of life from the

* curly to the late 1970s,

While the sample size of the monthly Cugrent Fopulation
Reports (CPR) looks impressive (N = approximately 55.000),
Jir actuality, 1t 18 not lasge enough for some national or most
single state studies. In national studies, the National Center. for
Education Statisticy (NCES) diwovered thut whep 3CBR . data
were distributed among cells in matrices, there were not eflough
datia points for detatled analyses. These problems would become
magnified of the Jata were distributed amony the fifty states in
order to study Ohio alone.

State and institutional ac.ninistrutors must weigh the ad-
vantages and imitations of enrollment projections when plan-
ning pastsecondary programs. budgets, and capital needs. One
advantage 18 that enroliment projections can provide statistical
mformation to guide decision making.

Enroliment projections are m sacred, however, and are
dependent upon many internal and external factors. Has acollege
expanded ity program oftenngs? Has the military drafi been
reinstated”? Has a magor manufacturer shut its plant? Much
depends upon assumptions. definitions, unemployment rates,
migration, admission policies, pant-time estimates, and other
influencing factors.

For any given year, the actual enroliment counts may fall
above or below the enrliment projection line but, theoretically,
if the differences (positive and negative errors) were totaled for
wveral yeans, actual counts would equal projection estimates.,
The most pervasive limitation, however, of any enmoliment
projection analysis is the fuct that researchers become locked
into basic assumptions that may or may not apply in the future.
The tollowing hist (Lins, 1960, pp. 31-32) is illustrative of
voniimon assumptions which may be necessary when making
enroliment projections.

® Counties {or panshes) in which a high proportion of
youth attend high school will continue to graduate a higher
propurtion of high-«whool-age youth than will the remainder of
the state

® There will be no major changes in academic or admission
requirements dunng the penod covered:

® Facilimes and s1aff will be provided to meet the needs of
the projected stident body.

® Tution and fees will not change markedly in relation to
the value of the consumer dollar.

® The vanous forms of financial benefits available to
students will be expanded at a rate roughly commensurste to the
merease 1n enrollment. Financial benefits will continue to in-
clude scholarships. tellowships, assistantships, loan funds, and
job oppurtumties while attending college .

® There will be no major war or ather major vatastrophe
and no major change 1n the requirements and practices relative to

compulsory military traiming.

® The lederal or the state government will not provide new
forms of subsidics for men discharged Yrom the armed forces.

® There will be no great change in mortality and migration
patterns.

® Economic conditions will remain substantislly the same
as at the present time.

® The retention rate and transfer rate from class to class
will remain about the same as during the past few years.

® No new major curricular programs will be added or
dropped. _

For example, in Ohio, in order to complete projections
through 1992, based on collected data and enroliment trends
from 1971 through 1978, OBR rescarchers assumed that the
market shares and county pasticipation rates, in terms of absolute
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rofiment projections were less refisbie a5 projected fasther be-
yond the cumrent year. The range between the optimistic and
pessimistic enrollment projections is marginal during the first
few years of estimations. After a few years, the nge increases
for each succeeding year. When higher education institutional
planners review enrollment projections, they should consider the
impact of this increased error range in the later years.

Moreover, most enrollment projection models are not struc-
tured for corrections. If an assumption nceds aleration, the
computer program requires modifications and new computer
runs are necessary for adjusting enrollment projections. InOhio,
certain assumplions are made from a statewide perspective and
hiswrical perception of enrollment trends for all sixty-six institu-
tions. In reality, there may be true differences among urban
institutions and other education facilities or among four- and
two-year colleges or technical schools. For example, how do
carollment projections accommodate increased nontraditional
enrollees in urban areas? How do enrollment projections adjust
for economic recessions or inflation? How does a lower un-
employment rate affect postsecondary enrollments in rural
areas?

The flexibility of these assumptions is essential, especially
in consideration of the enroliment pattems of the last decade.
‘The compeosition and distribution of the postsecondary student
body have changed by age, race,, and sex groupings. The number
of persons aged 3$ years or older has increased 66 percent from
1972 (the first year data were collected on this age group) through
1978. (The Census Bureav cstimated that approximately
850,000 women and 460,000 men 3S years and older were

ensolled in colleges and universities during 1978.) Since 1975, |

approximately one million blacks, comprising ten percent of the
1978 student body, have enrolled in colleges and u5ivesitics. In
contrast, only six percent of the college-rurolled student body
was black in 1968, showing a 138 perceat increase in the size of
black enroliment during the last decrde. Similar changes have
occurred in the number of females enrolled in college. Between
1968 and 1978, the number of college-enrolled females under the
age of 35 years increased by 76 mercent, but the enroliments of
their male counterparts increased only 24 percent. Women
compfised 39 percent of the college student body in 1568 and 48
percent by 1978,

Attrition patterns have also varied during the last decade,
especially because of these shifts in age, race, and sex distribu-
tions. According to a recent Bureau of the Census report (1979),
Jalthough the proportion of 18- and 19-year-olds enrolled in
vollege was as large for women as for men in 1978, the
proportion of women 20- and 21-years-old in college remained
significantly lower than that for men in the same ages (26 percent
for women compared to 31 percent for men). . . . This suggests
that. in 1978, women were as likely as men to enter college but
were not as likely to continuc on to graduation. ™ (p. 2)

Ancther major problem in enrollment projections at the
national, state, and local levels is the inconsistency in defining
terms. Moreover, institutions may have defined terms, such as
full- or pasttime status, but subsequently have changed the
criteria. The following list is illustrative of terms requiring
uniform definitions for enroliment information.

® Instingions (e.g.. public, private, four-year, two-year,
regional, extension)

® Srudents (¢.g., auditors, pew students, transfer students,
re-entering students, advanced-standing students, continuing
students)

® Degree Credit Programs (e.g., associate, baccalaureate,
fist professional, graduate, doctorate)

® Stadent Classification (e.g., undergraduate, profes-
sional. graduate, other)

Problems persist because of inconsistent terminology and
imprecise definitions at the state levels. The problem becomes
further complicated because little information is available on
private and out-of-state students. In addition to the use of
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different terminclogy, there is little cooperative effort 1o shane
information about students who dre encolled in out-of-state
postsecondary schoots or even in private institotions within the
home state.
Recently, researchers have begun studying the relationship
between unemployment rates and participation rates. An indi-
viduai who is i8id off a job may then enroll in a postsecondary
program because of expectations that new skills will enhance his
or her ability to reenter the labor market or to complete a college
education. A depressed economy also tends to encourage per-
sons to atend college immediately after high school as a means
of ifnproving their employment prospects, although they may
face personal financial hardships. Conversely, a booming
economy tends to discourage immediate college entrance after
high school because job opportunities are more appealing.
Urban schools are most susceptible to fluctuations in
employment rates (a plant closes, an industry expands its pro-
duct line, i opportunities begin, sales hit a record
high), especially in heavily industrialized areas. Cenain age
categories also tend to be more vulnerable to unemploymem
fluctuations. Consequently, employment rates and colfege par-
ticipation rates of the lust seven years may or may not reflect the
actual trends during the next decade hecause of unpredictable
economtic shifts at the local, state, and national levels.
Another problem. especially prevalent in Ohio, is the
frequent transfer of students among colleges and universities
within a state. (It was inferesting and somewhar sunprising that
when OBR researchers investigated the rate of transfer between
two- and four-year institutions, they discovered a reverse migra-
tion from four-year universities and colleges to two-year com-
munity colleges ) At present, based on ethnic origins, various
segments of the Chio population prefer cemtain public post-
secondary institutions. Certain schools attract urban blacks
while other institutions attract rural Appalachians or eastem
European suburbanites. Internal migration problems became
prevalent when there are many comparsble institutions, as in
Ohio. a circuinstance which enables students to transfer easily.
Enroliment projections become inaccurate if there are no availa-
ble means for hwking these internal migratory habits. For
example. because of one university's prestige and selectivity
among its fellow Ohio institutions, it attracts transfer students
from other, less competitive schools. The most feasible tracking
method would be a computer sort of postsecondary students, for
the last seven years, based an social security numbers. This type
of computer sort would identify the number and segment of the
population that is transferring among colleges and universities.
Within the next decade, migratory habits may have saeven
more dramatic impact on national and certain state enrollnicnt
projections, especially thase for southwestern states. Soms
estimations indicate that the actual number of legal immigrants
and the estimated number of illegal aliens exceed the U.S.
birthrate. During the 1980s. many of these immigrants, includ-
ing increasing numbers of Spanish-speaking residents, may be
students ensodling in postsecondary institutions for the first time.
This new influx of students will have the greatest impact on
pubhc community colleges in the southwestemn United States,
especially as English-as-a-second-language programs become
widespread . In contrast, Ohio is leading the nation in the rate of
autwanl migntion—a dominant factor causing net losses in

Ohio’s population.
Closed and open admissions policies directly affect pagen-

tial enroliment. For example, certain professional schools (e.g., -

- medicine or law) determine the mumber of openings almost
exclusively by policy rather than demographic demands. In
other selective institutional settings, the number of available
openings is fewer than the number of spplicants. In these
selective instances, the enroliment projection is based on the
number of available o~ _nings.

In contrast, at universities with open admissions policies,

o the number of applicants is equal to or less than the number of

openings. Because the number of openings exceeds the number
6 The Professional File
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of applicants, these institutions must focus on applicants and
student demand for admissions. If a school changes its admis-
sion policy (e.g.. from closed to open admissions or vice versa),
this policy change will greatly alter enrollment calculations.

Compsrison of Full- and Part-Time Projections

Reliable causal relationships exist for predicting full-time
student enrollment, such as the number of high school graduates
and the number of entering freshmen. These figures are predict-
able because the number of high school graduates is eas.ly
estimated using fertility, cobort-survival, migratory, and mortal-
ity rates based on clementary and secondary school records.
Currently, there is a predicted and observable downward trend at
the secondary level. During 1978, there were 16.4 million high
school students (aged 14 to 17 years) compared to 16.6 million in
1977. Approximately 94 percent of this age group were enrolled
in school. Burgsu of the Census researchers (1979) concluded
that: “. . . there is no indication from trends of the past few
ymdm:nmﬂ:mmrmsﬂthc high school level will increase
further . . . Thus, high schools will increasingly experience the
decreases in envoliment that have been occurring in elementary
schools for several years.” (p. 2) Concwrently, colleges and
umversities will also be affected by this downwand trend.

. The causal relationships of pant-time enrollment are less
known and, thus, more absiract snd unclear. Although the
traditional college-age group (18- to 21-year-old population) is
an excellent base for full-time envollment projections. it is an
unreasonable, inappropriate, and inexact base for part-time
predictions. Even the character of the traditional college-age
group is changing. The Census Bureai reported that in 1970,
scventeen percent of the college students were part-time enroll-
ces; by 78 twenty-four percent were part-time. Because many
investigators assume that part-time students seldom travel long
distances to take classes, the surmounding areas of postsecondary
institutions are ususily targeted as concentrations of potential
pant-time enrolices.
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When cstimating the number of part-time students, the

- influential factors, both internat and external varishies, are more

complex than simple travel distance . Tuble 3 displays potentisl
intemal factors that may influence part-time enmliment. Certain
intemnal favtors, such as program offerings and convenicnce, are
considered highly influential while other intemal factors, such as
personal counseling services, have marginal influence. Major
changes in the institutional miss on may appesa! to a different
group of students. Changes in cost may attract or discourage
stiidents.

Table 4 shows the potential extemal factors which may
influence pant-time enrollments. As an example of influencing
external factors. a change in out-of-state charges or student aid
will affect the number of out-of-state students attending a post-

At a given point in time, certain factors are relevant,
however, because of changes in social, economic, or political

 trendls, these same factors later become irrelevant. Forexample.,

because of the selective service draft in the 1960s, enrollment
projections based on trends during the 1950s were too conserva-
tive. Many male students enrolled in school in the mid- and late
sixties to postpone the draft. Similarly, many of the enrollment
projections made in the 1960s for the 1970s were too optimistic
hevause the Vietnam War and military drafi ceased to be factors.
Consequently, influential variables are dynamic and may
dramatically influence one time period but have minimal impact
on another.

Current Ohio enrollment projections do not include centain
wentifiers, which may prove trouble sonse if causal relationships
exist between postsecondary enrollment, attrition rates,
soctoeconomic hackground, urban environment, and ethnic ori-
gin. (ther influential vanables include changes in tuition, stu-
dent financial aid, or veterans * benefits. For example., during the
1979- 80 academic year, the federal government extended Basic _
Educational Opportunity Grant (BEOG) funding to middle in- ~
come families. How will this change in federal financial aid
funding affect enmlintent projections? At least two unknowns
perast: (1) How many middle class families will take advantage
of this extension? (2) Will there be enough federal monies for all

TABLE &
Poteatisl External Factors

MMMW

Job mability

Job training/stafl development

Salary incentives

Legal, licensing, or cettification requirements
Transfer students

Nontraditional stwdents (c.g., female, older,
minority students)

Migration rates

Mortality rates

Fertility rates

Evonomi dnd Inflation

polical trends Unemployment rste

State funding formulse

Federai financial aid and loan polwics
Industrial expanpion/contraction

Military conscription laws

Covt State/federal financial aid

Veterans benefits

Attitudes toward higher education
Changes in personal lifestyles (e .g.. divorce
raie)

Job opportunities

Demugraphie trends

Socictal stracture

Pubdx relations Public swareness

Lisison program with industry

qualified applicants? With these two untknowns slone, the impact

,dﬁlwﬁWMoﬂwm

ments is indeterminable dnd remains only speculative. .
There are many other incidental situations or qualita-
tive changes that affect postsecondary entoliments but remain
unpoticed, unrcalized, or immessurable. Improved safety and
addumnalmmaeoﬂege'spaﬁnﬂotmmaewm

wfummlwemnmnymmm winning
streaks in intercollegiate sports, image changes, or program
expansions (or ecliminations). Changes in state law, such as
residential requirements, and federal law, such as selective
servige, also affect emollment trends.

When selecting factors that influence envollment projec-
tions, forecasters must realize that these varigbles ere dynamic
and, thus, require periodic review and analysis, As new vari-
ables are identified, the; need to be incorporated into the
Wmmnm.nmmmm
obsolete,’ they need to be climinated. For example, minority
students with Hispanic sumames cumently have the highest
attrition rate of all college student . The federal
govemment, especially the National Ingtitute of ion, is
concentrating its efforts, monies, and program on in-
creasing the cnllege completion rates of Spanish-speaking stu-
dents. If these efforts are successful, enrollment projections will
again be altered, and although some of these projections will
therefore appear inaccurate, in reality, they will have served as
benchmarks for program effectiveness in changing attrition
trends.

Conclusions

Enrollment projections are commonly used for planning

capital budgets, operating expenses for instructional programs,
and support costs. In order 1o make these future plans, state and
institutional sdministrators often study estimations, such as
future faculty needs and program alte.ations, which are out-
growths of these enrollment projections. Because of certain
predictions, such as declining enrollments, institutional planners
may implement new programs which eventually cause a shift in
predicted enroliments. Although the original enrollment projec-
tions are emoneous, they do serve a useful purpose in the
planning process.
The selected enrollment forecast techniques vary depend-
ing on whom the predictions are for, where they are being
conducted, and what data are available. Most quantitative ap-
proaches are either curve-fitting techniques or causal models.
Many states select curve-fitting techniques becausc historical
data are necessary. When possible, causal models are prefesred
because certain influential factors, such as per capita income,
tuition rates, and other socioeconomic varisbies, can be incorpo-
rated. Ideally, any quantitative approach should be com-
plemented with subjective judgment.

No matter how sophisticated the projection model or how
large the data pool, however, there are definite limitations in
envoliment projections. These limitations are essential to know
when planning future expectations. .Basic to any enrollment

projection is the selection of affecting the predic-
tions. Researchers too easily become locked infto a set of
assumptions and overlook new conditions or changing trends.
State and institutional planners must also be aware that as
em!mmmmmwucmmh
range between optimistic and pessimistic forecasts. increases.
Consequently, stcte enrollment projections for the next four years
may have & nasrow range of fluctuation (e.g.. several hundred
studcats) and, in ten yewrs may have 3 wide range of potential
emror (e.g.. several thousand students).

Rescarchers are still uncertain as to how unemployment
fates affect college entollments, especially at urban colleges and
universities. In times of unemployment, high school seniors tend
to entoll in college upon graduation in hopes of acquiring skills
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to enter the job market. In times of cconomic boom, jobs ase a-

sSonger enticement than academic pursuits. Migration aisohas a
definite impact on postsecondary parsticipation rates but, because
the effects of migration are difficult to identify, most state and
national studics assume that it is & marginal factor.

Both observable and unrecognizable changes influence

enroliment projections. Such changes -include program oifes-
Izws, tuition, financial aid, veterams’ benefits, institutions! fa-
cilities, neighboring schools, and school image. Part-time en-
roltment is more difficult to fores ast than full-time enroliment.

OBR researchers use various quantitative approaches (e.g.,
weighted least squares, exponential smoothing, cohort-survival
rates) when forecasting enrollments. By reconciling differ-
ences and incorporating state and institutional expert judgroents,
the final projections arce refined. An added advuntage to Ohio
enroliment projections is the comprehensive data base which has
Been compiled during the last fificen years. Because of the
magnitude of the data base and available student information,
multi-tier matrices can be analyzed with sufficient data in each
cell to create added stability and relisbility. Reliability is ensured
further;by employing a variety of earoilment projection
methodologies as counterchecks for precise refinement.

In comparison with other state and national enroflment
projections, the OBR approach has several advantages. The
historical and market share analyses permit OBR researchers to
look at consistent and erratic enroliment trends at the county and
institutional levels. Furthermore, for the last ten years, OBR
researchers have systematically collected persconal background
information on every undergraduate and gfaduate student en-
rolled in public higher education institutions in Ohio. Data
classifications have been defined consistently among public
institutions so that like data are compared. Overall, because of
the data pool and years of model refinement, enroliment projec-
tions for the State of Ohio are 2~ advanced if not more so, than
those in any other state.
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availsbility of precise, comprebensive, and appropriste data,
especially for single state studies. Certain data are suspect; other
data, such as those from the 1970 national census, are too
outdated for predictive purposes. More cumrent national data are
inexact for refined analyses and projections, primarily because
of the small size of the monthly data pools.
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