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A Report on the Effects of Environmental and institutional Factors
on College and University Enrol Iments
Summary and Conclusions

This study examined the effects of seiected environmental and
institutional factors on college and uriversity enroliments, The
information derived from the study shouid prove useful in policy
deliberations concerning higher education, particuiarly with respect to
tederal student aid. The information shouid have value In two
respects. First, the analyses identify and determine the reiative
impact of selected factors, inciuging federal student aid, on col lege
and university enroliments. Second, the analyses show how the Impact
of these factors varies across different sectors of the Institutional
population. In short, the study provides an empirical context in which
the potential effects of education policy on the enroliments of
colieges and universities can be better understood.

Briefiy, the study examined the reilative impact of five
environmental factors and five institutional factors on irstitutional
enrol iments during the period between 1975-76 and 198:-81. The
environmental factors included in the analysis were federali student
ald, state student aid, number of 18 year olds, unemployment, and ievel
of economic wealth as characterized by average weekly earnings. The
institutional factors were selected to represent the manner in which
colieges and universities have positioned themselves within their
environment. The institutional factors incorporated into the study
were percentage of total students enrolied cn a part-time hasis,

tuition and fees, admissions selectivity, percent of in-state students,




and program emphasis as characterized as percent degrees awarded in the
humanities, soclal sciences and education. A i agged enroi iment
veriabie was aiso included in the analysis to control for diitrerences
in Institutional size and to study the effect of the direction and
magnitude of past enroliment change on current enroli iments,

A pooled cross sectional time serl@s regression design was used to
anaiyze the data. Separate regressions were run for pubiic and private
two and four-year institutions to aliow for comparisons among these
groups; and for major doctorai, comprehensive, and gener ai
baccalaureate institutions within the pubiic and privete four-year
sectars of higher education. The results of thess anciyses are

summarized in Tabie 1 and are discussed below.

Summary of the Findings

1. The lagged enroiiment variabie was found to be a signlficant
predictor for all sampie groups. This finding suggests that the
direction of enroiiment change from one year wliii carry over to the
next but at a decreasing rate. Comparison of the resuits for two and
tour-year institutions shows that the momentum of enrol iment change
over time has a more pronounced effect on four-year institutions than
on two-year institutions.

2. Of the variables representing environmental condlitions,
federai student aid was most consistentiy reiated to enroliments across
the various sectors of the institutionai popuiation. With the
exceptions of the private general baccaiaureate and the private
two-year Institutions, federal student aid was found to have a positive

relationship with institutionai enroiiments. Conversely, state student




Table 1

Summary of the Relationships betwsen thz Environmental and
Institutional Factors and Institutional Enro!iments by
Institutional Sector

Variables

Public Institutions

Private Institutions

Two-year

Four-year

M.D.

CoMP,

GBA

Two-year | Four-year [ M.D. | COMP, | GB

Previous year's
enrol Iment

A

Federai student aid
State student aid

Size of the 18 year
old population

Average weekly earnings

Unempioyment

INSTITUTIONAL FACTORS
Percent part-time FTE
Program emphasis on
humanities, social
sciences and educ.
Tuition and fees

Admissions selectivity

Percent in-state
students
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ald was not found to have a signlficant impact on enroliments in any
sector of the institutional population,

3. The size of the 18 year oid population was inversely related
to enroliments in the public comprehensive and public two-year sectors.
This anomaious finding indicated that enrol iments increased in these
institutions as the size of the 18 year old populatior decreased. A
number of possible explanations for this result are discussed in the
body of the report.

4. The two variables representing economic conditions, average
weekly earnings and unemployment, were found to have a significant
impact on institutional enroiiments in the public sector. The results
indicated that the levei of economic weaith in a region, as represented
by average weekly earnings, was negatively related to enrol iments in
ali the institutionai public sectors with the exception of the public
general baccalaureate institution grouping. This indicated that
institutional enrollments decreased as the lsvel of economic wealth in
a region increased. Enroliments in private institutions were found to
be unrelated to the level of economic weaith. Unempioyment was found
to be positively r ated to enroliments in the public four-year sector,
specificaiiy with enroliments of pubiic comprehensive and generai
baccalaureate institutions. This finding indlcated that enroliments in
these institutional sectors increased as unemplovment increased. In
contrast, unemployment was found to have no effect on the enrol Iments
of private institutions,

5. "“ith respect to the variablcs representing the manner in which
institutions positioned themselves within their environment, the

percentage of part-time students was found to be positively related to



enro| iments across aii tne pubiic institutional sectcis. A significant
positive relationship was also found between the enroliments of private
major doctoral institutions and part-time enroliments.

6. Program emphasis, as represented by the percent degrees
awarded In the humanities, social sciences, and education, was found to
have mixed effects across the institutional popuiation. iIn the pubiic
sector, a program emphasis in these areas was found to be positively
related to enrol iments In the major doctoral sector. Iin contrast, such
@ program emphasis was found to have a negative Impact on the
enrol iments of private general baccaiaureats institutions, the largest
group of institutions In the private sector of higher education.

7. The level of tuition and fees was found to have a negative
effect on enroliments in the four-year pubiic sector, and more
specificaily on enroliments in pubiic comprehensive Institutions. The
level of tuition and fees was also found to have a negative Impact on
enrol iments in the private major doctoral and comprehensive sectors.

8. Admissions selectivity was positively related to enrol Iments
in the public four-year sector, and the pubilc major doctoral sector in
specific. This finding indicated that greater admissions selectivity
was related to increasing enrol iments within this sector of the
institutional popuiation. In contrast, admissions selectivity was
found to have no effect on institutional enroliments in the private
sector,

9. The percent of in-state students was found to have a
signlficant positive impact on enrol imer.ts in the put ic major doctor al

and the private two-year sectors, indicating that enroliments of



institutions within these sectors increased to the extent that these
institutions recruited in-state students,

10. The findings indicate that pubiic sector enroiiments are more
sensitive to prevailing environmental conditions, and that their
enrol iments are more affected by the menner in which public
Institutions position themselves in their environment as compared to

the enroliments of private institutions,

Conclusions

Two conciusions can be drawn from these resuits, First, within
the context of the time frame empioyed and the sample included in the
study, it is clear that year-to-year changes in institutional
enroliments are iargely governed by the mcmentum of ln;TlTuTlonal
enroliments over “ime, The finding concerning the lagged enrol iment
veriable indicates that institutions with increasing enroiiments in one
year are likely to experience incrcasing enrol iments in the next year
but at a slower rate of increase, all other things equai. Conversely,
institutions experiencing decreasing enrol iments in one year are likely
to experience decreasing enroliments in the next year. In effect, the
system tends toward equilibrium over a period of time,

The role that environmental and institutional factors appear to
piay in this situation is In changing the direction or magnitude of the
enroliment change over time. For exampie, 8 likely Impact of
reductions In federal student aid within the context of these resuits
would be 3 slowing of enrolimeni growth in Institutions that have
experienced Increasing enroliments and an acceleration of enrol Iment
decline in those institutions experiencing deciining enrol|ments.

Similariy, decreasing unempioyment woulid likely have a negative affect

6




on the enroliments of public four-year institutions. Public
compirehensive and general baccalaureate institutions with growing

enroi Iments would most |ikely experience a slowing of enroiiment growth
over time as unempluyment decreased, while similar institutions with
declining enroliments would Ilkeiy experience acceieration in the
decline of enrol iments,

Any attempt to extrapolate these findings to the future of higner
education enroi iments requires that two points be kept in mind. First,
extrapoiation wouid assume that the underiying dyramics of enrol iment
change in the higher education system, as portrayed in this study,
remain stabie and do not change over the time period in question. It
Is evident that at least the dynamics concerning the impact of the size
of the 18 year old population on institutionai enrofiments wil | change
over the next few years. For example, Thrift and Toppe (1982) have
reported that the participation rate of the traditional coliege-aged
population rate in higher education declined during the faii of 198
after having increased since the fail of 1978. This change in the
underlying dynamics of the higher education system is likely to magni fy
the detrimental impact of a smaiier 18 year oid population on
institutional enrciiments. In relation to the findings of this study,
it also suggests that the sign of the relationship between the size of
the 18 year old population and enrol iments will change from negative to
positive. Second, it has to be kept in mind that the study describes
the dynamics of the higher education system and the sectors within it.
Thus, while the findings accurateiy portray the dynamics of enrol iment

change for groups of institutions, caution must be exercised In
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epplylng the findings to the enroliment dynamics of any singie

Institution.

The sscond conclusion that emerges from the stucy is that caut'un
has to be exerclsed In drawing general conciuslions about the enroliment
dynamics of the institutional popuiation as a whole. The results
cleariy illustrate that different factors affect public and private
Institutions, two and four-year institutions, and different types of
four-year institutions. Treating ali sectors of the institutional
Population as tho same opens the door for miscaiculation of the

potential effects of educational poiicy on coilege and university

enrof iments.




INTRODUCT iON

Coilege and university administrators are fa:ed with a high degree
of uncertainty when thinking about the 1980s. Uniike the 1960s when
growth was aimost assured because of annual increases in the size of
the 18-21 year oid population and an abundance of funds from
governmentai and private sources, the 1980s appears to be a period of
potentiai deciine. Projections show that the size of the 18-21 year
old population will decrease through the 1990s, which is iikely to be
mani fested In reduced enroiiments. The stagnation of the economy and
the changing role of government in American socliety are creating
uncertainty about the avaiiabiiity of financial resources from both the
public and private sectors.

Meny individuals have specuiated about the prospects for coi leges
and universities during the 1980s. These visions of the future of
higher education vary widely. Boulding (1975) and Dresch (1975), for
exampie, have presented "pessimistic" views of the future which foresee
rapidiy deciining enroiiments, Their opinions are primariiy based on
demographic trends. Other authors, such as Frances (1980a), Lesiie
(1980), and Lesile and Miiler (1974), have presented more “optimistic"
views of the future in which institutional enroiiments and revenues
deciine siightly or stabiiize at current ievels. The opinions of these
authors are based on the perception that cnlleges and universities can
8dapt to changing environmentai conditions by moditying their missions,
programs, technoiogies, and clients served.

Moreover, a number of studies suggest that certain

institution-specific factors will moderate the impact of environmental
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conditions on institutionai enroi.-ents and revenues. Leslle, Grant,
and Brown (1981), the Carnegie Council (1980), and Brown, Grant, and
Lesiie (1979), for exampie, have suggested that more selective
institutions wili be affected iess by reductions In the size oF the
18~21 year oid population than will their less seiective counterparts,
Zammuio (1982) has argued that Institutlions with more dive-se programs
are likely to experience greater stability in enroiiments than are iess
diverse institutions as studenmis' interests Iin fieids of study change.

The size of the geographic reglon served by an institution also
may moderate the effects of economic conditions on Institutional
enrol iments and rcvenues. Studies by Rusk, Lesile, and Brinkman (1982)
and by Zammuto (1983) suggest that the iarger the geographic region
served by an institution, the less susceptible the Institutional
enrol iments appear to be to fiuctuations in iocal economic conditions.
Other institutionai features, such as the price elasticity of tuition
and fees (Jackson and Weathersby, 1975), the ievel of competition among
institutions for students (Zemsky, Shaman and Berberich, 1980; Rowse
and Wing, 1982), efforts to rscruit part-time students (Mino‘e sad
Norris, 1981), and so on, have an impact on how the effects of
environmental conditions are manifested in changes In institutional
enrol iments and rever ues.,

Whiie it is evident that a large body of speculative and empirical
information has been generated, essentiaily no research has been done
on the joint effects of Institutional and environmentai factors on
institutionai enroiiments or revenues., Most studies, such as those
clted, have examined one or two variables In reiation to enrol Iments

and revenues and then only for a smail number of seiected Institutions.
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Hence, there appears to be no empirical data indicating the relative
Impact of both these factors on elther the system of higher education,
or on different types of institutions within the system,

The study reported herein attempts +o fii | part of this void by
simuitaneously examining the impact of institutional and environmentai
factors on year-to-year changes in coliege and university enroiiments.
The saapie Includes 2,101 coileges and universities for which complete
data were avaiiabie for the academic years 1975-76 through 1980-81 from
the Higher Education Generai information Survey (HEGIS). Comparisons
are made between two and four-year institutions in both the pubiic and
private sectors. The resuits of Ticsz comparisons are Intended to heip
determine how buth institutional and environmental factors have, and
may continue vo affect Institutional enroliments. The fol lowing
section presents the theoretical framework on which the study Is based

and an overview of previjous research,

JIheoretical Framework

The predictions about the future of higher education ciscussed in
the introduction refiuct two differing perspectives in
organization-environment relations. The "pessimistic" views refiect
the reasoning inherent in the population ecoiogy mouel of organizations
(Hannan and Freeman, 1977; Aidrich, 1979; Brittian and Freeman, 1980).
Decreases in the size of the traditiona. col lege~age popuiation are
viewed as having an inexorabie effect on coliege and university
enroliments. As the supply of potential students decreases, the
enroliments of colleges and universities aiso will decrease.

The popuiation ecology model is derived from the Iiterature on

evoiutionary processes In bioiogy. As Its name impiies, It focuses on
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Changes in & popuiation of orgarizations rather thar the behavior of
individual organizations. Different forms of organization within a
popuiation are viewed as variations, some of which are seiected and
retained within the popuiation as its environment evoives. The resuit
of the process over time is the survival of organizations that exhibit
characteristics that best fit the cons?faln?s imposed on the popuiation
by its envirorment. Thus, by examining changes in a population over
time, an understanding of the features that made some organizations
more ads, Yive than others can be gained. (For a more detalied
treatment of the modei's appiication to higher education, see Birnbaum,
1983).

in contrast, the more “optimistic" views of the future refiect a
strategic management perspective of organization-environment reiations
(Chiid, 1972; Hofer and Schendei, 1978; Kotier and Murphy, 1981).
Within this paradigm, organizations are viewed as being abie to avoid
the inexorabie effects of environmentai change by tracking the
environment ano responding to it. In effect, organizations are abie to
manjpuiate the impact of changing environmentai conditions by the way
they position themseives within that environment. Environmentai
scanning, strategic pianning, innovation, and marketing are some of the
manageriai tools used to accomplish this end.

The purpose of the foilowing anaiysis is not to determine whether
one or the other of the approaches is correct. Indeed, Birnbaum (1983)
has shown that neither type of approach Is sufficient for explaining
the dynamics of change within higher education. Rather, the study
treats the approaches as being compi imentary. The environment is

viewed as creating the context within which colieges and universities
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Jperate. By examining the interpiay of institutionai and environmental
tactors, the relative Importance of each in affecting college and

university enroiiments can be determined,

Environmental Factors

The first step In this study was to define the relevant
Institutionai environment., The |iterature sugyests the four major
environmental factors that constrain coiiege and university enroi iments
are: 1) the size of the poo! of potential students, 2) the
availabiiity of resources for individuals wishing to enroli, 3) the
ievei ct economic wealth within a region, and 4) the level of economic
activity within a region. The following section briefly outilines the
resuits of research concerning these four factors and how they affect
enrol Iments.,

The slze of the pool of potentiai students is a major determinant
of coilege and university enroliments. During the 1970s, over 90
percent of the fuli-time students were from the 18-21 year oid age
group (Tierney, 1982). Demographic projections show that the size of
the 18-21 year oid popuiation wili decrease substantiaiiy over the next
decxde. Nationaily, there wiii be about a 20 percent decrease from
1980 through 1990 (U.S. Bureau of tha Census, 1975). Further decreases
will also occur durirg the first haif of the 1990s before the size of
this age group begins to increase during the lattor half of that
decade. Compounding the effects of the national deciine In the size of
this age group are regionali variations in birth rates and migration
patterns. Some states In the sunbelt will have an increasing number of
18=-21 year oids, other states in the midwest and northeast wil |

experience 30 to 40 percent decreases,
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An anaiysis of coliege participation rates by Tierney (1982)
illustrates the magnitude of the impact that the reduction in the slze
of the 18-21 year oid population may have on institutional enroi iments,
He notes that in order to maintain current ieveis of enrol iments
nationally through the 1980s, the participation rare for this age
group, which was approximateiy 32 percent in 1979, wouid have to
Increase by elght percentage poinrs (or 25 percent) by the end of the
decade. Given the magnitude of the deciine, it is uniikeily that
Increasing part-time enroiiments will be abie to total iy offset the
deciine in number of traditionai fuii-time students. Thus the
predictions of deciining enroliments that are found In the iiterature,

While the size of the 18-21 year oid popuiation provides one
indication of the resourcefu!ness of the coilege and university
environment, other resource factors aiso need to be taken into account,
Other reievant factors are those that affect individuais' decisions on
whether to attend college or pursue some other alternative. The
rationai investment model, which has been used by economists to expiain
changes in enroliments, 's a useful framework for examining the three
remaining variabies: the resources avaliabie to potential students,
the level of weaith and the ievel of economic activity within a region,

Using the rational investment modei, Becker (1975) estimated that
the return on Investment for coiiege attendance ranged between 12 and
15 percent during the late 1950s and 1960s. The rate of return
decreased to 7.5 percent by the mid-1970s (Freeman, 1976), and
continued to deciine throughout the latter haif of the decade {Tierney,
1982). The effect of a decreasing rate of return on investment from 2

coilege education Is that it made employment an attractive alternati.g
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for many potentiai students. in turn, Institutional enroliments became
more sensitive to changes in economic cond!tions (Rusk, Lesile, and
Brinkman, 1982).

The avaiiabliity of student aid and the ievels of wealth and
economic activity are three factors that appear to infiuence the
perceived rate of return of attending college. Student aid¢ from stzre
and federai sources has the effect of lowering the cosi of obtaining a
college degree, increasing the perceived rate of return. For example,
Lesiie (1978) has estimated that the avaliabiiity of federali student
aid added about 250,000 students to private institutionai enrol iments
during 1975-76. The impact of federal student ald on enroliments
became even more accentuated duiing the late 1970c as the amount of
funds avaiiabie incressed and as the Iimits on awards were adjusted
upward,

The leveis of econamic wealth and activity within a region aiso
infiuence the attractivensss of empioyment as an alternative to
attending college. The ievei of economic wealth, as represented by
average weekiy earnings in this study, provides a general indication of
the average vaiue of empioyment as an aiternative to attending col iege.
Within the framework of the rational investment modei, it is expected
that the higher the ievel of economic weaith within a region, the iower
the potential return on coiliege attendance because of the opportunity
costs involived,

The level of economic activity within an area aiso is related to
the perceived opportunity costs of attending colliege. Rusk, Lesile,
and Brinkman (1982) found a negative reiationship between the ievei of

economic activity in the economy and institutional enroilmsnis during
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the 1970s. Similariy, Tierney (1982) found a positive relationship
between participation rates and unemployment, Simply stated, coiiege
attendance is viewed by many potential students as an alternative to
unempioyment, Therefore, it Is expected that institutional enroliments
wlli increase as economic conditions deteriorate.

Taken together, these four factors provide a general outline of
the college and university enrol iment environment, They define that
supply of new traditionai, fuli-time students and the environmentai
conditions that affect ihe decision of potential students on whether to
attend coliege. Generally, It is expected that an increasing supply of
potential students, increasing resource avajiiabliity to potential
students, and lower leveis of economic wealth and activity wili

positively effect year-to-year changes In institutional enroliments.

Anstitutional Factors

While these demographic and economic factors have been shown to
have a significant impact on enrol Iments, institutional factors wilii
affect each institution's sensitivity to changing environmenta!
conditions. In other words, environmental conditions are likely to
have more of an impact on some institutions! enroliments than on others
because of the way institutions position themseives within the
environment. The five institutional factors seiected for inclusion in
this study represent aspects of the institution's domain of operation
(Meyer, 1975), or of the market that the institution serves. These
factors are: 1) program emphasis, 2) size of the region served, 3)
admisslons seiectivity, 4) type of ciienteie served, and 5) price. The
effects of each of these factors on institutiona! enroliments are

discussed in the foliowing sections.
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|
I 1. Progrem emphasis. Students Interests in flelds of study vary

over time. During the late 1960s student preferences began to shift
away from the liberal arts and scliences, education, and theological
training to the professions and applied sciences (National Center for
Education Statistics, 1980: 131). Many institutions adapted to
changing student interests by adding programs and by real locating
resources to existing programs in which interest was increasing. For
example, an analysis of HEGIS earned degree data shows that the number
of masters' degrees awarded in management and business administration
increased from 11,728 degrees in 1971-72 to 30,056 degrees in 1979-80.
Simijariy, the number of institutions awarding such degrees Increased
from 191 Institutions in 1971-72 to 384 institutions in 1979-80. Thus
the general expectation is that institutions offering programs in areas
of increasing student Interests are less likely to experience deciining
enrol iments than are institutions with an emphasis in areas of
declining Interest,

2. Size of recruiting area. The size of the area from which an
institution recruits students is llkely to affect its sensitivity to
the effects of demographic and economic factors (Zammuto, 1983). As
state-by-state analysis of demographic trends shows, some states wil |
experience a greater decrease in the size of the 18=21 year oid
population than will others (for example, see McConnel i, 1979).
Similarly, economic conditions vary on a state-by-state basis. During
the 1980-83 recession, for exampie, states with a heavy concertration

in manufacturing industries had higher levels of unempioyment than did
other states, perticularly those with a concentration in high

technology and sarvice industries. If an institution draws its

17




students from a diverse geographic area, it is likely to be less
sens|tive to localized changes in demographic and economic cond!tions
than is a comparable institution recruiting students from a more
concentrated area. Therefcre, it is expected that the broader the
geographic area that an institution recruits from, the smalier the
year-to-year variations it wili experience in enroliments &s a result
of fluctuating environmental conditions,

3. Selectivity. The results of several research studies (e.g.,
Astin and Henson, 1977) suggest that an institution's selectivity In
admitting students will be related to Cchanges in enroliment. For
example, Lesllie et ai., (1981) and Brown et al. (1979) found that the
enroj iments of more seiective research universities and | iberai arts
col leges were less prone to decline than were the enroliments of less
seiective institutions. Similariy, the Carnegie Councll (1980)
predicted that less selective liberal arts instituticns are the most
vulnerable to declining enrol Iments during the 1980s, a prediction
ref lecting both the factors of program emphasis and selectivity., Davlis
(1975) suggests that selectivity will also be a factor in enroliment
change as competition between institutions for potentlal students
increases. He argues that as competition increases, students wil i
“shop up" from less selective to more select|ve institutions, which
would be negatively refiected in the enrol lments of the less selective
institutions. Thus the ilterature suggests that admissions selectivity
will be positiveiy related to Increases in institutionai enrol Iments.

4. Iype of clientele served. The liturature suggests that an
institution's relative emphasis on ful l-time versus part=time students

is an important determinant to a declining traditionai col lege~age
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student popuiation. Lesiie and Mliier (1974), for exampie, have
suggested that one potentiai Institutional response to declining
fuii=-time enroiiments Is increasing the enroi iments of typical iy oider,
part-time students. indeed, part-time enroliments have become an
increasingly important part of aggregate institutional enroliments
during the 1970s. For exampie, Mingie¢ (1981) reported that older,
part-time students comprised 51 percent of the 2.4 miliion increase In
aggregate institutionai enroiiments between 1970 and 1978. The
Cernegie Council (1980) has aiso reported that 2 substantiali number of
coiieges and universities have modified their programs and scheduies In
order to attract part-time students. Thus it is expected that the
greater an institution's emphasis on part-time enrollqenfs, the more
iikely the institution is to exhibit increases in year-to-year

enrol iments as compared to institutions that primariiy recrult
traditional, fuli-time students,

5. Price. Jackson and Weathersby (1975) conciuded from thelr
review of studies examining the reiationship between price and the
demand for higher education that a negative reiationshlip exists between
price and the probabliiity that a student wili attend 2 particuiar
institution, Thus, as a general reiationship, it is expected that
institutions that charge higher tuition and fees are more ilkely to
experience deciining enroiiments than those with iower tuition and
fees. We expect this effect to be most pronounced in the private

sector which typicaiiy charges higher tuition fees.
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METHODOL OGY

Several considerations influenced the analytical design employed
in this study. First, we were primarily interested in determining how
enrolIments are affected by environmerta! and institutional conditions,
This would enable us, for example, to determine the likely effect of
humanities emphasis in two schools that differed only on this
dimension. Or, the likely effect of a change in humanities emphasis,
other things remaining the same.

Second, we belleved that enrol Iments during any given year were
determined, In large part, by enrolIments during the preceeding year.
While not indicative of a causal relationship, this notion iIs supported
by high correlations, greater than .98, between enrol Iments at time (1)
and enroliments at time (t=1), for all study groups.

,Third, It seemed reasonable to assume that the relationship
between the endogenous and exogenous variables should be Invariant for
relatively short periods of time. For example, there was no reason to
assume that the effect of selectivity on enroliment should change in
any meaningful way during the course of six years,

On evaluation of these considerations it seemed . ,at the most
appropriate means of achieving our study objectives was to employ a
pooled cross-section time-series multiple regression deslign, The
design readily accommodated our first and last roncerns. And, by
including a |agged enrol iment variable would provide some Insight into
the effect of enroliment inertia.

However, numerous problems attend the use of a pooled
cross=section time-series design. Data analyzed with this type of

design are subject to problems associated with heteroscedasticity and
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autocorreiation, Following Kmenta (1971: 508), the regression model

for such gata may be written as,

= +. .. 4 = PP s t= P
VB X 1v8 %, 2 FE A kg (520 LN esl2, L)

The sampie data are represented by observations on N cross-section
units over T periods of time. The assumptions of the classical |inear

regression model require that

E (eit) = oez for all 1 (homoscedasticity)

E ( ) =0 fcr all 4 #j (cross-sectional independence)

€1t E4¢

E (eit eit-l) = 0 (non-autocorrelation)

However, as a consequence of combining time-setrles and cross~section
data, disturbances may be time-series related (l.e., autocorreiatsd),
cross-sectionally related (i.e., heteroscedastic), and a combination of
both.

Fortunately, several statisticai procedures have been suggested
for deaiing with such probiems., These liclude appiication of
generaiized |least squares modeis, error components models, and
covariance modeis (Kmenta, 1971; Pinayck and Rubinfeld, 1981; Fulier
and Battese, 1974; Maddaia, 1971; Zeliner, 1962). The covariance model
was adopted for this study because: 1) it yields estimates which are
unbiased, consistent, and asymptoticaily efficient (Hannan and Young
t977); 2) it ylelds estimates which are at least as good as those
derived from the other procedures (Balestra and Nerlove, 1966; Wailiace
and Hussain, 1969; Maddaia, 1971; Hannan and Young, 1977); and 3)
unlike the other procedures, the model could be impiemented with

staiistical routines that were readily avaiiable to us and which could
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accommodate |arge datasets. The compiete dataset containes mare than
12,000 observations which made use of the other procedures almost
impossibie for cost and computational reasons,

The covariance modei employed Is essentiai iy an ordinary jeast
Squares paradigm with dummy variabies for each cross-section unit. The
dummy variabies serve to adjust both endogenous and exogenous variables
for differences in the average enrol iment jevel of each cross-section
unit-=which, if otherwise unaccounted for, would lead to serious
heteroscedasticity.

Judge, Hili, Griffiths, Lutkepoh!, and Lee (1982: 480) demonstrate
that the use of dummy variabies in this model is equivaient to
computing cross-section unit means for each variabie and then applying
ordinary least squares to the deviations of each observation around its
corresponding unit mezns. This procedure is virtua!ly mandatory when N
is large because of the computationali probiems that arise from having
to invert the data matrix. Data treated in this manner have
essentiaily been subjected to a transformation which partials the dummy
covariates out of both the endogenous and exogenous variabies. The
resuiting deviation or residual scores may then be analyzed with a
simpie ordinary least squares model. Resulting estimates must,
however, be corrected for 1) degrees of freedom iost to dummy covarlate
estimation, and 2) reduced variable standard deviations resuiting from
the use of deviation scores as opposed to raw scores. Tests for
autocorrelation of the error term suggested that corrections for this
potentiai problem were unnecessary.

Two sets of independent variables were used to modeli enroi iments.

As noted in the previous section five factors were used to describe
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environmentai conditions. The variabjes used to operationaiize these

concepts were: 1) the number of 18 year oids in the state in which an
Institution was jocated (size of the pooi of potential new students),
2) the unempioyment rate for the state in which an institution was
located (ievel of economic activity), 3) the constant doliar average
weekiy earnings for the state In which an institution was iocated
(ievel of economic weaith), 4) state aid + higher education in
constant doiiars (avaiiabiilty of resources for individuais wishing to
enroli), 5) federal aid to higher education in constant doliars
(avaiiabiiity of resources for Individuais wishing to attend). The
nature of the first four variabies were such that every Institution in
the same state had the same score In a glven year, Aii Institutions
were assigned the same vaiue for federali student aid for a given year,

The second set of factors represented an Institution's position
within its environment, or the Institution's domain (Meyer, 1975; Miies
and Cameron, 1982). The five variabies used to operationajize
Institutionai domain were: 1) the ratio of part-time to total students
(type of cilentele served), 2) Iin-state undergraduate tuition and fees
(price), 3) institutionai average total 3AT verbai and math scores for
entering freshmen (selectivity), 4) percent of Institutional degrees in
the humanities, social sciences, and education (program emphasis), and
5) the ratio of In-state undergraduate fuii-time equivaient (FTE)
students to total FTE students (market scope).

A iagged enroliment variable was aiso inciuded as a predictor.
This was dore because enroiiment at an institution was assumed to be,
In part, a function of its vaiue at previous points in time. Models

Inciuding such terms are referred to as dynamic lag modeis (Neriove,
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1971). Operationai cescriptions of the variables, level of
aggregation, and data sources are described in Table 2.

Inclusion of the lagged enroliment variable serves two r.rposes.
First, since the dummy covariates serve to control for differences in
average enrol Iment |level, this variable serves to control for the
effect of overall institutional size on year-to-year changes In
enrol Iment. That is, It controls for the fact that a 1% change in
enroliment in a large institution transliates into many more students
than a 1% change in a small Instivution. Estimated effects of the
remaining (truly) exogenous variables on enrol Iment are, therefore,
free of the effects of differences in average and overal!l enro!iment
slze,

Second, the coefficient may be interpreted as an estimate of the
inertia in the system. |t suggests both the degre2 to which
enroi iments at time (t) are a function of enroliments at time
(t=1)==other things being equal; and, the extent to which enrol Iment
gains (or |losses) at time (1) may be predicted from enroliment gains
(losses) at time (t=1).

Ths study sample included all co!leges and universities which
reported HEGIS data between the academic years 1975-76 and 1980-81.
Separate anaiyses were run for public and private institutions in both
the two and four-year sectors. GSeparate analyses were also performed
for major doctoral, general baccalaureate, and comprehensive schools in
the four-year sector. The number of schools In each study category are
reported in Table 3 eiong with the percentage that each ceil is of its
row. The reader is reminded that each Institution contrlbuted one

observation to the analysis for each ycar in which it reported complete
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Table 2

Variables in the Analysis

Conceptual Variable Operational Form Level of Aggreqation Dats Source

DEPENDENT VARIABLE:
FTE Enrol Iments Full-time headcount + part-time FTEs Inst tutional HcGIS Opening Fall

Enroliments Survey

ENVIRONMENTAL VARIABLES:

1. Pool of potential new students Size of the 18 year-old population State U.S. Bureau of the Census
(unpublished data)

2. Level of economic wealth Annual average weekly earnings State U.S. Bureau of Labor
(1972 constant doliars) Statistics, 1980; U.S. Bureau
of the Census, 1981

3. Level of economic activity Annual average unemploymen?' State U.S. Bureau of Labor
Statistics, 1980; U.S. Bureau

g of the Census, 1981
4. Resource avallabillty--I State student ald per studen’ State National Assoclation of State
{1972 constant dollars) Scholarship and Grants Programs
5. Resource availability--}I| federal student aild National Frances, 1980b

(1972 constant doltars)

ORGANIZATIONAL YARIABLES:

1. Clienteie served Part-time student FTEs/Total student FTEs Instltutional HEGIS Opening Fall
Enrol Iments Survey

2. Price In-state tuition and fees institutional HEGIS Institutional
Character|stics Survey
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Conceptual Varlable Operational Form Level of Aqgqreqation Data Source

Selectlvity Average math and verbal SAT scores for Institutional Higher tducation Research
entering freshmen? Institute (see As*in and
Henson, 1977)

Program Emphasis Percent degrees in the humanities, social Institutional HEGIS Earned Degree Survey
sciences, and education

Market Scope Percent in-state sfudenfs3 Institutional HEGIS Residency and Migration

Survey

FTE Enrollmenfsf_l Full-time headcount + part-time FTEs Institutional HEGIS Opening Fall Enroliment
Survey

lThe annual unempfoyment rate for each state was logged for this analysis, Tierney (1982) showed that the logged value of

unemp loyment provided a better empirical and theoretical fit for the relationship between unemp loyment and participation
rates during the 1970s,

ZSelecflvlfy data were available for 1973 and 1977, The values for the intervening years were interpoiated. Data for later

years were extrapolated using the data for 1973 and 1977 to determine institutional trends.

3Dafa were avaifable for all students in an institution for 1972-73 and for fncoming students during 1978-79. Interpolation

of values for the intervening years was expected to provide an indication of the relative extent to which an institution
increased or decreased Its recruiting area beyond the state in which i+ was located.




Study Sample

Table 3

2-Year 4-Year Major  General Comprehensive
Doctoral BA
(1 (2) (3) (4) (5)
Public 740 425 104 112 209
63.5% | 36.5% 8.9% 9.6% 17.9%
(6) (7) (8) (9) (10)
Private 162 774 56 585 133
82.7% 6% 62.5% 14.2%
27



data between 1975-76 and 1980-81. Hence, an Institution with complete

data in all years contributed six observations.

Results

Concatenating six years of data produced 12,142 observations for
2,101 unique institutions (i.e., cross-section units). Approximately
96% of these schools had compiete data In all six of the years on which
the study was based. In all, ten separate regression analyses were
run. One for each cell in Table 3. Separate analyses for the combinsd
public sample, and the combined private sample were not performed. The
differences in the composition of these groups obviated any meaningful
compar i sons=-e.g., 63.5% of all public schoois were in the two-year
sector, compared to 17.3% in the private sector; 62.5% of all private
schocls were in the general baccalaureate sector, as compared to 9.6%
of all public institutions. While separate analyses were performed for
public and private four-year schools (ceils 2 and 1), differences in
the composition of these groups requires cautious interpretations of
comparisons between them.

Subsequent discussions of the effects of institutional and
environmentai variables will be based on the foliowing comparisons:

(1) Pubiic 4-year vs. Private 4-year (ceils 2 and 7).

(2) Pubiic 2-year vs. Private 2-year (ceiis 1 and 6).

(3) Public 4-year vs. Pubiic 2-year (celis 1 and 2).

(4) Private 4-year vs. Private 2-year (celis 6 and 7).

(5) Public: Major Doctoral vs. General BA vs. Comprehensive
(celis 3, 4, and 5).

(6) Private: Major Doctoral vs. General BA vs. Comprehensive

(celis 8, 9, and 10).
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Resuits

The results of the regression analyses for pub!ic and private
tour-year institutions are shown in the first two columns of Table 4.
Changes in squarred multiple correlations for specified step—down
models are shown in parentheses in each column. Changes In R-square
allow the researcher to examine the contribution of different variables
or sets of after controlling for those previously entered. The use of
the procedure has no effect on the estimation of coefficients once all
variables have been entered.

By virtue of the mathematical procedure employed, the dummy
covariates were entered first. The one major drawback of the
computational procedure used is that there is no way of obtalning an
estimate of the muitipie correlation between the endogenous variable
and the dummies. At the same time, however, we observed that the
correlations between the current and the lagged enroliment variables
were always greater than (.98). We can be certain, therefore, that the
minimum total R-square for complete models was at least (.96). The
lfagged enrol iment variable was entered next, followed by the
environmental variables. The organizational-level variables were
entered on the last step,

Simple eounts of the number of significant coefficients in the
first and second columns of Table 3 suggest that the enrol iments of
pubiic four-year institutions are more inf|uenced by institutional and
environmental conditions than are those In the private sector.

Statistically significani variables in the public sector |nclude:
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Table 4

Estimated Unstandardized Regression Coefficients

Sector
Four-year Two-year
Variables Public Private Public { Private
(n=425 (n=774 {(n=740 (n=162

nt=2527) | nt=4578) nt=4159) | nt=856)

FTE Enrol Iment at
Time t-1 2% LA48%% L24%* L23%%

Change in R-square (.36) (.25) (.08) (.12)

Environmental Variables

Federal Student Aid 15X LO3%* -.01 .01
State Student Aid .25 -.14 -.53 .03
Size of the 18 year

old population -3.33 -.80 -11,74%% ) -1,53
Annual average weekly

earnings -6.25*%* | ~-,07 -4,92%* | -.78
Annual average

unemp loyment 254.72** | -.20 101.68 -5.91
Change in R-square (.02) (.01 (.03) (.04)

Organizational variables

Percent part-time FTE 22.28%* .73 9.88%*%| -7

Percent degrees in
humanities, social
science, and education 4.52 =2,3%% -.01 -.09

In-state tuition and

fees -.67%*% 1 -,02 .01 .02
Average freshmen SAT ‘

score 1.22* .03 " 3.73 -.45
Percent In-state students 3.53 -1.16 -2.05 2.60%*
Change in R-square (.02) (<.01) ” (.02) (.01
* .05

PL
¥ p < .01 30




(1) Lagged enroi iment (b=,52),

(2) Annuai average weekly earnings (b==6,25),
(3) Percent part-time FTE (b=22,28).

(4) in-state tuition and fees (b=-.67).

(5) Average freshman SAT score (b=1.22).

(6) Federai student aid (b=.15),

(7) Annuai average unempioyment (b=254,72),

The coefficients in this and aii subsequent lists are reported in
order of their reiative effect on enroi iment as determined by the
magnitude of the standardized regression coefficients. Oniy three
variables were statistically significant in the private sector:

(1) Legged enroiiment (b=.43),

(2) Humanities emphasis (b==2.3),

(3) Federai student aid (b=.03).

Discussion

The coefficients for the iagged enrol iment variable (.52 end .48,
tor the pubiic and private sectors, respectiveiy) emerge as having the
strongest reiative effect on current enrol iments after controliing for
differences in average enroi iment ieveis (that Is, the dummy
coveriates). The change in R-square associated with these coef ficients
indicates that between one-quarter and one-third of enroiiment variance
is expiained by an inertia factor.

Coetticients for federai student aid were signifizcant in both the
public (b=.15) and private (b=.03) sectors. Differences in the
reiative magnitudes of these coefficients suggest that federai student

aid hes & much greater impact on enroliments in the private sector,
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- N I AN S e En a ae I .

This conciusion may be spurious for several reasons; one of which
demonstrates the pitfails open to ine researcher who fails to
understand the potential consequences of combining units of analysis
which go by the same name (in this case "colieges and universities"),
but which have very different underlying structures.

Subsequent anaiyses demonstrate that the exogenous variabies
included in this study have very different interrelationships in each
of the groups shown in Tabie 3. The coefficients for federal student
ald are almost equai for both the pubiic and private major doctoral
sectors, and the public and private comprehensive sectors. However,
tederal student aid is not significant In the private general
baccal aureate sector--which, as shown in Tabie 2, comprises 75% of the
private four-year study group. If this study serves to demonstrate
oniy one point, we hope it is that researchers in higher education
should be extremely cautious about performing studies that simpiy
assume that "colleges and universities," |ike mice in a |aboratory,
have simiiar underiying dynamics.

Second, as previousiy noted, every institution was assigned the
same value for federal student aid for a given year. Hence, the effect
of student aid on a singie school cannot be determined from the data.

In accord with the results of past research, both unemployment
(b=254.72) and average weekiy earnings (b==6.25) demonstrated a
significant reiationship with enrol Ilment in the pubiic sector. The
lack of similar effects in the private sector may be due to the fact
that these institutions recruit more students from higher [ncome
families (e.g., Astin, King and Richardson, 1980). In any case,

private four-year institutions appear to have been Insulated from the
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effects of the environmental conditions tested in this anaiysis during

the latter half of the 1970s.

The only institutionai-ievel variabie that was significant in the
private sector was the percent of degrees in the humanities, social
sciences, and education (b=-2.3). The enrol Iments of public
institutions, on the other hand, showed4a significant reiationship with
tuition charges (b=-.67), part-time student education (b=22.28), and
selectivity as measured by average freshman SAT scores (b=1.22).

In summary, the results of these analyses suggest that enro! Iments
in four-year pubiic institutions during the |atter haif of the 1970s
increased as the level of unempioyment increased, and decreased as the
level of economic weaith in an area (average weekiy earnings)
increased. The enroliments of private institutions, on the other hand,
appeared to be insulated from the effects of these events. Enroliments
ot institutions in both sectors appeared to be significantiy affected
by the avaiiability of federal student aid.

The resuits of these analyses aiso suggest that enroliments of
public Institutions were more affected by institutional characteristics
than thelr counterparts In the private sector. Other things being
equai, pubiic Institutions experienced reduced enrol Iments with tuition
increases, and benefited to the extent they were more seiective and
served part-time students. The only institutionai-ievel variabie that
was significant in the private sector was the percent of degrees Iin the
human!tles, social sclences, and education. The negative coefficient
tor this variabie suggests that the greater a private Institution's

con::entration in these areas, the lower its enrol iments.
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The mode! R-squares reported in Table 4 suggest that the
institutional and environmental variables Inclugec In the mode! were
better predictors of enrollment in the public sector than in the
private sector. More important, however, the small overal |
contributions to the mode! R-squares by these variables, generally |ess
than 4%, suggests that idiosyncratic institutional differences not
captured by the model represent the most powerful factors influencing

enrol Iment,

Results

Estimated regression coefficients for two-year public and private
Institutions are shown in columns three and four of Table 4,
respectively, Statistically significant predictors in the public
sector include:

(1) Number of 18 year olds in the state (b=-11.74).

(2) Lagged enrol Iment (b=.24),

(3) Annual average weekly earnings (b==4.92).

(4) Percent part-time FTE (b=9.88).

(5) Annual average unemployment (b=101.68).

Only two variable were statistically significant in the private sector:
(1) Lagged snrol Iment (b=.23).

(2) Percent undergraduate in-state enroliment (b=2.60).

Discussion

Again, snvironmental variables appear to play a more influential

role In the public sector. The results of tne analyses indicate that




the enroi iments of pubiic sector scnoois are signiticantiy reiated to
unempioyment conditions (b=101.65), and annuai average weekiy earnings
(b=-4.92). At first giance one of the most counter-intuitive findings
in the entire study was the significant negative regression coefficient
tor the size of the 18 year oid popuiation (b==11.74). The sign of the
coefficient suggests tha. snroiiments decreased as the number of 18
year oids in the population increased. in fact, what actual iy happened
was that the number of 18 year oids actually decreased between 1975-76
and 1980-81, whiie the number of students attending two-year schools
increased. This expianation Is supported by the data as weil as
earijer studies by Thrift and Toppe (1982), Hodgkinson (1983), and
Zammuto (1983).

The only organizationai ievei variabie that was significant in the
pubiic sector was the percent of part-time FTE (b=9.88). This suggests
that institutions in this sector benefitted to the extent that they
accommodated part-time students. The only organizational ievel
variabie that was significant in the -~ivate sector was the percent of
in-state students served (b=2.6). This suggests that enroliments in
private two-yesr schools were directiy reiated to their ability to draw
from iocal communities.

The iagged enroil iment variabie was significant in both The pubiic
and private sectors (b=.24 and .23, respectively). The R-square change
coefficients for these variabies indicate they account for between
eight and tweive percent of enroliment variation after controiiing for
differences in average institutionai enroiliment leveis. The results of
the step-down anaiyses indicate environmental and institutional factors

account for about five percent of enroiiment variation after




controiiing for initial enroliment differences and enroiiment inertia
(that i3, the iagged enroiiment variabie).

In summary the results of these anaiyses suggest that enrol iments
in two-year pubiic institutions are primariiy affectes by econamic
condi.ions. And, oniy marginaiiy affecte, by the organizationai ievei
variabies inciuded in the regression modei.

Enroliments in private sector schoois were not generai iy
intiuenced by either the environmental or organizational variabies
inciuded in the study. The one exception being the positive

reiationship between enroil iment ievel and percent in--tate students.

Rifferences Between the Two and Four-Year Sectors

Bublic Sector

in retrospect, differences and simliiarities between the pubiic two
and four-year sectors seem quite reasonabie in view of their structure
and cilientele, That is, enroiiments in both groups are directily
af fected by changes in the economic environment. And, while Federai
student ald, tuition levels, and seiectivity are significant predictors
«n four-year schoois, the general iy lower costs of attending two-year
schoois and thelr open-enroiiment policies would seem to obviate these
variabies as important predictors of enrol Iment.

The R-square change coefficlents indicate that i’ Jed enrol iment
accounts for 36% of enroliment variation in the four-vear sector after
controiling for average enroliment differences, and only 8% in the
two-year sector, Thus, enroiiment inertia appears some four t|/mes

stronger in the four-year sector than In the two-year sector,
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Private Sector

Enrol Iments in both the four and two-year sectors appear only

marginally related to the organizational and environmental variables

Included in the model. ldiosyncratic or environmental and

I organizational factors not Included in the models employed appear to

drive enroliments " - these sectors.

Public Four-Year Institutions
Results

The results of the regression analyses for public major doctoral,
general baccalaureate, and comprehensive institutions are reported in
Table 5. Simple counts of the numbers cf significant variahles in each
sector suggest that enroliments at major doctoral and coinprehensive
institutions are more sensitive to environmental and institutional

conditions than are general baccalaureate schools.

Major Doctoral Institutions: Statistically significant variables

include:
(1) Lagged enrol Iment (b=.42).
(2) Annual average weoekly earnings (b=-13.92).
(3) Average freshman SAT score (b=4.75),
(4) Percent part-time FTE (b=62.55).

(5) Humanities emphasis (b=35.48).

(6) Percent undergraduate in-state enrolIment (b=34.34).

(7) Federal studen+ aid (b=.36).

Discussion

Organizational level variables appear to dominate the |ist. The

R-square change coefficient for the lagged enrol Iment variable

7
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Table 5

Estimated Unstandardized Regression Coefficients

Sector
Public Four-year Private Four-year
Variables Major Doctoral | Comprehensive | Genera! BA il Mz jor Doctoral | Comprehensive | General BA
(n=104 (n=209 (n=112 (n=56 (n=133 (n=585
nt=611) nt=1236" nt=658) nt=321) nt=781) nt=3454)
} FTE Enrol Iment at
Time t-1 .42 564 .ag*e Il .3ges J3pne .62%*
Change in R-square (.26) (.50) (.27) (.26) (.16) (.38)
Environmental variables
Federal Student Aid .36 17 .04* L35k L247t% ~-.01
State Stucdent Aid .13 -1 -. 16 -.06 -.84 -. 1
{
Size of the 18 year
old population 5.21 =11.87%+ -6.59 -9.M -8.89 .56
F
| Annual average weekly
I earnings ~13,92%% ~4.46%* -1.60 -3.23 1.67 -.43
Annua| average
unemp | oyment 174.76 287.85%# 144, 31%» 10.99 -92.97 -2.34
Change in R-square «.04) (.02) (.03) (.08) « 5 (<.01)
« Organizations! Variables
l Percent part-time FTE 62.55%% 19.82%% 7.23* 44,74% -.90 .98
Percent degrees in
humanities, social
I science, and education 35.48% 1.32 .28 -11.39 .65 -2.22%*
j In-state tuition and
fees .07 -1.53%* -.14 - 370e - 30 .01
I Average freshmen SAT
score 4,75% .48 .35 -1.75 .64 -.02
Percent in-state studerts 34.34% -.94 -1.13 21.01 2.66 -.23
I Change in R-square (.05) (.03 (<.01) (.05) (.03 (<.01)
* p< .05
** p < .01
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Indicates that about 26% of an institution's current enrol iments are
expiained by the previous year's enroi Iments after controliing for
differences in average institutional enroliments.

The second most powerful predictor was annuai average weekliy
earnings (b=~13,92), This finding surprised us. Our bellefs about the
characteristics and aspirations of students attending major doctoral
institutions were such that we did not beljeve their decisions to
matricuiate would be significantiy influenced by short-term market
conditions in the form of average weekly earnings. The significant
negative coefficient for this variable indicates this wa:- not the case.
The sign of the coefficient indicates that enroilments in these schools
were adversely affected by improved economic conditions. And,
furthermore, that many persons who qualify to matriculate in these
institutions chose to work instead of attending schoo! as empioyment
conditions improved,

Institutional select!.!ty, as measured by average entering
freshman SAT socres, was the third most influential variabie in the
modei (b=4.75). The coefficient indicates 1.2t between 1975-76 and
1980-81 more seiective major doctoral Inst!tutions experienced larger
enroliment galns than less selective institutions after controiiing for
the other variabies in the model.

The other significant organizational level variabies were the
percent part-time FTE (b=62.55), humanities emphasis (b=35.48), and the
percent of undergraduate in-state students (b=34.34). The coefficients
for these variables indicate that institutional enroliments |ncreased
to the extent they (1) offered programs for part-time students; (2)

were humanities orianted; and (3) served in-state students.
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The significance ar1 sign of the in-state students variable
(b=34.34) surprised us, We expected that major doctoral Institutions
would benefit to the extent they served students from wider geographic
regions, This does not appear to be the case. The phenomenon may be
due, at least in part, to deciining economic conditions during the
period. That Is, it Is less costly to attend a pubiic coilege Iin one's
own state, than a public or private college of equal merit In a
different state,

The level of federal student ald Is the weakest, aibeit,
statistically significant predictor in the model. As may be seen in
Table 4, this variabie is statisticaily significant in ail three
sectors. The magnitude of the federal student aid coefficients suggest
that enroliments in major doctoral schools were about twice as
sensitive to federal student aid as those in comprehensive
institutions. And, about eight times as sensitive as enroliments in
general baccalaureate institutions.

Comprehensive Institutions: Estimated regression coefficients for
pubiic ccmprehensive institutions are shown in coiumn 2 of Tabie 4.
Statistically significant coefficients inciude:

{1) Lagged enroi iment (b=,56),

(2) Number of 18 year oids in the state (b=-11,.87).

{3} Undergraduate tuition and fees (b=~1.53).

(4) Percent part-time FTE (b=19.82).

(5) Annual average weekiy earnings (b=-4,46),

(6) Federal student aid (b=,17),

(7) Annuai average unempioyment (b=-287.85).




The R-square change coefficient for the lagged enroiiment variable
indicates that the variable accounts for about 50% of the variation in
current enroi Iments. The second most influentia! predictor in this set
Is the number of 18 year oids in the state (b==11.87). The sign of the
coefficient refiects the fuct that enroilments increased during the
study period whiie the number of 18 year olds decreased. We assume
this was due, at |east in part, to the poor economic conditions of the
period,

The significant negative cvefficient for undergraduate tuition
(b==1,53) suggests that, in general, each $100 increase in tultion
reduced enrol iments In institutions by some 153 students. This result
takes on additional meaning in view of the facts that (1) this was the
only group In the public sector in which tultion was significant; and
(2) poth the average weekly earnings variabie and unempioyment
variabies were significant predictors. Apparentiy, enroliments of
public comprehensive institutions are very sensitive to generai
economic conditions.

In addition, recent articles in the Chronicle of Higher Education
indicate that the cost of attending public institutions (that Is,
tuition and fees, room and boai 4, and other expenses) will increase
about 9% or $400 between 1982-83 and 1983-84. Whiie our analyses
tocused only on tultion and fees, this rise in total costs portends the
strong possibillty that many institutions may suffer substantial
enroliment |osses in the coming year.

The only other significant institutionai ievel variable was the
percent part-time FTE (b*19.82). Apparentiy, enroiiments of

institutions In this sector were directiy related to the extent the
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Institution accommodated part-time students. As previously noted, the
coeftirients for both annual average weel |y ear~ings (b=-4.46) and
average unemployment (b=287.85) were statistically significant
predictors. Their signs indicate that enrolIments Increased as
economic conditions detoriorated. Federal student aid was also
Identiflied as a significant predictor (b=.36). The coefficlents in
Table 4 indicates that when either of the economic-condition variables
were significart, federal aid was also significant.

General Baccalaureate: Estimated regression coefficients for
public general baccalaureate institutions are shown in column 3 of
Table 4. Statistically significant coefficients include:

(1) Lagged enrol Iment (b=.46).

(2) Percent part-time FTE (b=7.23).

(5) Annual average unemployment (b=144.31).

(4) Federal student aid (b-.04).

Discussion

The R-square change coefficient for the lagged enroliment variable
Indicates that the variable accounts for about 27% of the variation in
current enrol Iments. The second most powerful predictor was the
percent part-time student FTE (b=7.23).

As found in the previous analysis, both unemployment conditions
(b=144.3) and tederal student ald (b=.04) were significant factors

Influencing Institutional enraliments.
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Differences Between Four-Year °yblic Sector Groups

The patterns of significant ccafficients in Table 4 suggest the
following:

(1) More organizational-level variables are significant in the
major doctoral sector than either of the other two sectors.

(2) Institutions in all three study groups profited by offering
programs which accommodated part-time students.

(3 Enroliments in all three study groups were significantly
affected by economic corditions. The enroliments of comprehensive
institutions appear to be the most sensitive with five of the six

economic variables Included in the model staristically significant,

Private Four-Year Instjtutions

The results of the regression anaiyses for the private major
doctoral, comprehensive, and general baccalaureate sectors are reported
in the last three columns of Table 4, The pattern and number of
significant coefficlents suggest that enroliments in this sector are
less sensitive to changes in both enviro.mentai and institutional
corditions than are their counterparts in the public sector. For
example, neither annual average unemployment nor annual average weekly
earnings are significant in any private sector group--while at jeast
one if not both are significant in each public cector group,

Major Doctoral Institutions: Statistically significant variables
Include:

(1) Lagged enroliment (b=,42),

(2) Undergraduate tuition and fees (b=-,37).
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(3) Percent part-time FTE (b=44.74).

(4) Federal student aid (b=.35),

The R-square change coefficlent for the lagged enrol iment variable
Indicates the variable accounts for about 26% of the variation in
current enrol!ments after controlling for differences in average
Institutional enroiiments. The second most powerful predictor is
undergraduate tuition and fees (b=-,37), The coefficlent suggests that
each $100 increment in tultion and fees was associated with an
enrol iment reduction of about 37 students--other things being equai.
Recent articles in the Chronicle of Higher Education Indicate that the
cost of attending private institutions is likeiy to increase by 10
percent, or $800 between 1983 and 1984. Again, our data suggest that
without significant changes in the costs of attending private doctoral
institutions, there are ilkely to be substantial enrol iment losses In
the coming ysars.

in view of the significant relationstip between tuition and fees
and enrol iment level, It Is not surprising to find that federal student
ald significantiy atfects enroliment In privatc major doctoral
Institutions (b=.35). The coefficient is approximately equai to that
tor pubiic major doctoral Institutions (b=.36).

The remaining significant variable was the psrcent part-time FTE
(b=44.76). Again, suggesting that institutions that accommodate

part-time students experience higher total FTE enroliments than

Institutiors which do not.

Comprehensive Institutions: Statisticaily significant variables

Include:




(1) Lagged enroliment (b=,36).
(2) Federai student aid (b=.24),

(3) Undergraduate tuition and fees (b=-,30).

The most iInfluential predictor in the analysis is lagged
enroliment (b=.36). The second most important predictor is federal
student aid (b=.24), The ievel of tuition and fees is the oniy other
significant predictor (b=-.30)., The vaiue of this coefficient suggests
that a $100 increment in tuiticn and fees wiil, on average, reduce

enrol iments by about 30 students.

ﬁﬁnﬂﬂmumnn_msjj_m:m: Only two variables were
statisticaily significant predictors in this study group: (1) jagged
enrol iments (b=.61); and (2) humanities emphasis (b==2,22)., The
negative coefficient on the humanities variables (b=-2.22) indicates
that institutions in this sector axpei-lenced smailler enro!!ments as a
tunction of their humanities program emphasis. Conversely,
institutions benef ited to the extent they emphasized and provided

non-humanities oriented programs,
mmmwmm_mmmm_ﬁm

Fewer individuai environmental and organizational variables are
significant in the private sactor than in the public sector. However,
those which are significant in the private sector general iy account for
more variation (as measured by the R-square change coefficients) in
current enroiiments than those in the pubiic sector.

Federai student aid was identified as a significant determinant of
enroliments in two of the three four-year study groups=-ma jor doctoral

and comprehensive institutions. The ievel of in-state tuition and fees
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was aiso signiflicant in these groups. The negative sign on these
coefficients lends further support to the significant roie played by
Federal student aid.

Enroiiments at general baccalaureate Institutions were unrejated
to all but one of the exogenous variables in the mode i==humanities
emphasis. The negative coefficient on *his veriabie suggests that

enroliments In schools with a strong humanities emphasis have been and

will be on the wane,



FOOTNOTE

lThe popuiation ecoiogy model has proved useful in studying
different aspects of change within educationai systems. For exampie,
Birnbaum (1983) h-s used the model to study changes in the diversity of
American higher education, and to examine the Impilcations of these
changes for the future viabiiity of the higher education system.
Nieisen and Hannan (1977) and Carroii (1981) have studied variations in
enroj iment growth across national educational systems using the
popuiation ecology modei. Freeman and Hannan (1975) and Hannan and
Freeman (1978) have appiied the modei to the study of differences In
the organizationai structure of school systems under conditlions of

enroi iment growth and deciine,
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