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ABSTRACT 

The purpose of the study was to determine the role 

of various economic, social, and institutional variables 

that accounted for the enrollment trends of liberal arts 

colleges. Most enrollment for.ecasts have predicted declines 

in higher eaucation enrollments. Individual institutions 

relYing upon enrollment predictions for planning have had 

difficulty using these predictions because most of them are 

aggregated. This study concentrated on individual liberal 

arts colleges as defined by the Carnegie Commission. 

Methods of enrollment projections were discussed 

along with a variety of national, regional, institutional 

type enrollment projections made since 1970. Observed 

enrollment trends, factors affecting enrollments, and 

demographic information were discussed. 

A marketing concept was used to provide the frame

work for discovering variables relating to enrollment 

trends. Phase I of the study selected contributing 

variables and prepared the data to be examined 

statistically. Phase II catagor ized the institutions into 

groups according to their enrollment trends over a fourteen 

year period beginning in 1965 and selected a sample group 

fo~ statistical testing. Phase III statistical analyzed 

x 
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enrollment trends using enrollment trends as the dependent 

variable and the independent variables selected in Phase I. 

The variables discovered to be significant were then tested 

to assess their predictive validity. 

Institutions were classified into ten groups using a 

least squares regression criterion for best fit. These 

included accelerated growth, constant growth, slowing 

growth, stable, slowing decline, constant decline, 

accelerated decline, growth/decline, decline/growth, and 

erratic. Of 585 Liberal Arts I and Liberal Arts II colleges 

listed by the Carnegie Commission, 62 were eliminated for 

lack of enrollment information, and 523 were classified. 

Those institutions most clearly fitting an enrollment trend 

were used in the 122 sample that was used in the statistical 

analysis. Thirty-three Liberal Arts I and eighty-nine 

Liberal Arts II institutions were chosen for the analysis. 

In the final analyses, only the growth or decline and the J 

stable groups were used making the seven enrollment trends. 

Discriminate function analysis was used to 

distinguish statistically among the groups and to indicate 

the ability of the independent variables to predict 

enrollment trends. Liberal Arts I and Liberal Arts II 

colleges were analyzed separately, and in three ways. One 

analysis included two enrollment trends, the enrollment 

growth institutions and the enrollment decline institutions. 

A second analysis added the stable group. The final 
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analysis included seven enrollment trends, the stable group 

and the growth and decline groups divided into accelerated, 

constant, and slowing. 

The results indicated that discriminate analysis was 

able to select variables that separated groups according to 

their enrollment trend. The degree to which these variables 

explained the enrollment trend and whether the relationship 

was posltive or negative was a part of the results. Using 

those variables, their relative contribution to the 

separation of enrollment trends, the group centroids for 

each enrollment group, and the mean score for each variable, 

the information was interpreted. For visual comparisons, 

histograms for the two group and scatterplots for the three 

and seven group analyses were developed. 

Supporting the validity of the results, the 

canonical correlation was .91 for two group, .86 for three 

group, and .89 for the seven group analysis for Liberal Arts 

I institutions, and all had less than .01 significance. For 

Liberal Arts II institutions, the canonical correlation was 

.85 for two group, .83 for three group, and .87 for the 

seven group analyses. The significance was less than .01. 

The results of the analyses were then compared to actual 

variable values for seven institutions to suggest how the 

study can be used by liberal arts institutions as a tool in 

discovering ways to increase, stabilize, or ward off decline 

in enrollments. 



CHAPTER I 

INTRODUCTION 

The purpose of this study is to determine the role 

of various economic. social. and institutional variables in 

accounting for the enrollment trends of liberal arts 

colleges. Using enrollment trends as the basis. this study 

proposes to identify variables that could be used in the 

prediction of liberal arts college enrollments in the United 

States. 

Background 

Most enrollment forecasts predict a decline in the 

coming decade. These projections are based upon either 

ratio or cohort survival techniques. Both of these methods 

have certain inherent limitations. 

Ratio techniques yield enrollments as a p1:oportion 

of some limited age group, usually the eighteen to twenty

one year old tradi tional college-age population. The 

increasing numbers of more mature students along with the 

changing patterns of student attendance tend to be ignored. 

This contributes to errors in the estimates of anticipated 

enrollments, particularly when predicting for a specific 

I 
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type of institution, such as the liberal arts colleges, 

where the missions of the institutions may be affected 

favorably or adversely by these changing patterns. 

Cohort-survival approaches assume that a specific 

proportion of an age or grade level cohort will "survive" 

and proceed to the next educational level. Variations among 

such projections result typically from differences in the 

estimated portion of eighteen year olds (or of the high 

school g radua ting class) moving on into postsecondary 

institutions. Cohort-survival methods are not particularly 

sensitive to the fluctuations in exogenous variables. and 

long-term trends tend to mask short-term changes. The 

diversity in higher educationw maintained by differing 

insti tutional goals, also assures inaccuracy if aggregated 

results of this approach are applied to a specific type of 

institution. 

Of the national enrollment projections made during 

the 1970's, most projected a decrease in higher education 

enrollments, and some projected major declines. Among those 

who projected major decline were Cheit (1970), Froomkin 

(1974) in two of his three "senarios," Dresch (1975), 

Boulding (1974), Jellema (1973), and Parker (1977). 

Not all studies projected a dire future for higher 

education. Freeman (1976) and Crossland (1980) projected 

moderate declines through the 1980·s. Mayhew (1974) saw 

higher education as appearing to be "a static" industry. 
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The National Center for Educational Statistics (1978), 

Froomkin in Scenario I (1974), and Cartter (1975) all fore

cast moderate increases in enrollment through the 1980's. 

The Carnegie Commission (1971) and the Carnegie Council 

(1975), were even more optimistic. Their predictions. for 

liberal arts colleges in particular, indicated slower growth 

than in most other institutions, but saw definite enrollment 

increases through the year 2000. 

Leslie and Miller (1974), Bowen (1974), and Frances 

(1981) were more optimistic. Each based their analyses on 

qualitative factors and stated expectations of rising or 

only modestly declining enrollments. Higher education is an 

Qessential social system" according to Leslie and Miller, 

who concluded that in the long term higher education will 

grow so long as the economy grows. Bowen speculated that a 

multitude of factors would cause enrollments to continue to 

grow, not the least of which would be growth in the service 

sector of the economy and the constant upgrading of present 

jObS. Frances utilized a strategic planning framework to 

describe major potentials for continued growth. 

An indication that liberal arts college enrollments 

are indeed continuing to increase is found in the annual 

reports of Minter and Bowen on the status of the independent 

institutions. According to their 1980 (p- 158) report, the 

"enrollment trend among independent institutions has been 

slowly but steadily upward." 
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Garland G. Parker's sentiment in his 1976-77 annual 

report (p. 5-6) on collegiate enrollments provides an 

optimistic prediction for liberal arts colleges: 

Des pit e com men tal m 0 s t iHj n.aJ.l.a~.s min 
denigration of the arts and sciences for their 
presumed lack of discip1ifiary relevance to the ~wor1d 
of work" by many self-appointed critics and their 
doleful predictions of the early demise of large 
numbers of the independent. mostly private, colleges 
that provide curricular emphasis in the liberal arts, 
the fact remains that, again. these remarkable 
institutions demonstrated great staying power in 
1976-77 when hundreds of their public competitors 
were losing ground. 

In these studies over many years, tribute has 
been paid to the significance of these historic 
insti tutions in providing a good education grounded 
in the arts and sciences disciplines so basic to a 
wide range of vocations and professions and to the 
preparation of an alert and informed electorate. 
Although there is evidence that the arts and sciences 
have lost ground to the technica1-vocational
professional fields of study, it is encouraging to 
see the strength manifested in their academic 
survival and even their gain in many institutions. 

~ Problem 

Since the late 1950's there has been a movement 

toward more thorough planning in postsecondary education. 

Glenny, Berdahl, and others have written extensively on the 

need for state-wide as well as institutional planning. 

Accreditation guidelines have placed great stress on the 

need for continual planning and the evaluation and 

reevaluation of the planning process. 

More recently the 1202 commissions. state agencies 

for planning and coordination of higher education 
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institutions, were established in part to coordinate state

wide planning activities with federal programs. Public 

pressure for postsecondary accountability and the decreasing 

willingness of the public through its elected 

representatives to continually increase the financing of 

higher education gives planning activities a sense of 

urgency. However, the analytical tools necessary for 

effective planning are still in a relatively primitive stage 

of development. Some planning tools, including enrollment 

projection models, have been developed, but they have not 

had wide acceptance or made the impact it was originally 

presumed they would. Yet, a critical and necessary 

prerequisite to planning for postsecondary education at 

institutional, state, or national levels is the ability to 

forecast accurately the number of students to be served. 

Effective planning cannot take place in the absence of 

reliable enrollment forecasts. 

The sooner we are able to develop dependable 

enrollment projections for national, regional, and state 

levels, as well as for individual institutions, the earlier 

rational planning can begin. Unless it begins soon, grave 

errors in judgment will surely result. Unless we can 

determine with reasonable accuracy whether enrollments will 

increase, decrease, or remain relatively stable for 

individual institutions of different types in different 
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regions, public needs may go unmet, and public funds may be 

misspent. 

As indicated by enrollment studies (e.g., Carnegie 

Foundation, 1975; Leslie and Miller, 1974). enrollment 

patterns vary according to sector, level, control, and 

numerous other characteristics. It is essential for 

planning purposes to determine which institutions will 

continue to grow. which will stabilize. and which will 

decline. It is also necessary to determine to what degree 

such changes w ill take place. Predictions of changes 

emanate from a clear understanding of the variables that 

account for enrollment variations. 

Aggregated enrollment projections often have little 

practical value. In fact. the existence of such data may be 

counter productive since policymakers sometimes tend to over 

generalize and lump institutions having markedly different 

enrollment patterns together when formulating policies. 

These policies may cause very different results in different 

institutions. Because of the variety in purpose and 

environment in higher education institutions. no aggregated 

forecast can have functional use in the planning process in 

individual institutions. Disaggregated enrollment forecasts 

by classification, sector, and type of institution must be 

used in planning rather than general forecasts. There is a 

definite need for reliable disaggregated enrollment 

forecasts for higher education institutions. Fundamental to 
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those forecasts is an indication of what factors influence 

enrollments and the degree of that influence. 

~ Objective 

The research conducted herein concentrates on two 

types of institutions, the Liberal Arts Colleges I and 

Liberal Arts Colleges II. These are groups to which 

disaggregated enrollment forecasts are extremely important. 

Generalized forecasts are gloomy for liberal arts colleges. 

Yet separate institutions demonst~ate a variety of 

enrollment trends that, if not lumped into an aggregated 

forecast, variously would show predictions of enrollment 

growth, stabilization, and decline. This study attempts to 

discover which economic, social, and institutional variables 

are good predictors and will, therefore, aid in forecasting 

enrollments for liberal arts colleges nationally, within 

states, and at individual institutions. 

Research Questions 

The following research questions were addressed in 

the analysis of the enrollment trends of Liberal Arts I and 

Liberal Arts II institutions and in the selection of 

significant variables to identify national, regional, state, 

and institutional enrollment trends for liberal arts 

colleges: 

(1) What are the various enrollment trend patterns 

for liberal arts colleges? 
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(2) Into what enrollment pattern does each 

individual institution fall? 

(3) What are the variables that have the most 

significant impact upon enrollments in liberal arts 

colleges? 

(4) What is the validity of the variables in 

identifying the enrollment trend in liberal arts colleges? 

Assumptions 

The following assumptions underly the analysis of 

enrollment trends in liberal arts colleges and the 

identification of significant variables in predicting 

enrollments: 

(1) Liberal arts colleges do not all have the same 

enrollment trend pattern. 

(2) Enrollment trend patterns allow for some 

catagorization of individual institutions. 

(3) Significant variables become evident in and 

analysis of the enrollment trends of the various liberal 

arts colleges. 

(4) The negative or positive relationship of the 

variables will identify the appropriate enrollment trend. 

(5) The enrollment figures are accurate and, 

therefore, reflect the enrollment trend accurately. 
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Limitations 

The limitations on this study were caused by the 

lack of certain information, by the size of the project. and 

by the need to place time and magnitude limits on t.he study. 

The Carnegie Commission's list of Liberal Arts I and 

Liberal Arts II colleges did not include all liberal arts 

colleges as defined by other entities. The use of the list 

is qualified only as defining a group of colleges to be 

studied, and this study is limited to the Carnegie list. 

Some of the 583 Liberal Arts I and Llberal Arts II 

colleges listed by the Carnegie Commission were elminated 

because of the lack of enrollment information for some of 

the years studied- Wi th the large number of colleges being 

used in the study for the purpose of enrollment trend 

classification; the elimination of a small portion for the 

above reason was not expected to Significantly affect the 

internal or external validity of the study. 

Some variables that might have been important to 

this study were not used because of the unavailability of 

reliable information on those variables for all the schools 

being studied. Only information that was available and 

could be assumed to be reliable for most of the institutions 

was included. 

Finding information for all of the variables for the 

fourteen year period studied also became a limiting factor. 

Information for all fourteen years for all institutions 
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was found for very few of the variables used. Therefore, 

modification of the variable information by the use of a 

mean score for all of the years that were available was 

necessary. 

The sample used in the discriminate analysis was not 

a random sample. It was a sample of institutions chosen 

because of their close conformity to an enrollment trend 

pattern defined in the study. 

Definitions 

Lib~~~l A~~~ ~~ll~g~~ ~ as defined by the Carnegie 

Commission on Higher Education in A ~l~~~i!i~~~i~n ~f 

In~~ityti~n~ ~! Bigb~~ ~gy~~~i~n (1976 p xvi-xvii) are 

liberal arts institutions that 

••• scored 1030 or more on a selectivity index 
developed by Alexander W. Astin or they were 
included among the 200 leading baccalaureate
granting institutions in terms of number s of thei r 
graduates receiving Ph.D.'s at 40 leading doctorate
granting institutions from 1920 to 1966 (National 
Academy of Sciences, Doctorate Recipients from 
United States Universities, 1958-1966. Washington, 
D~C. 1967, Appendix B). 

However, the distinction between liberal arts 

colleges and comprehensive universities and colleges is not 

always clear. The Carnegie Commission explains this. 

Some of the institutions in this group have 
modest occupational programs but a strong liberal 
arts tradition. A good example is Oberlin, which we 
continue to classify as a liberal arts college. It 
awarded 76 Mus.B. degrees out of a total of 623 
bachelor's degrees in 1974 and had an enrollment of 
2,858 in 1976. Or, consider two Pennsylvania 
insti tutions, Lafayette and Swarthmore. Lafayette 



awarded 89 B.S. degrees and has been included in our 
Comprehensive Universities and Colleges II group. 
Its enrollment in 1976 was 2,243. Swarthmore has an 
engineering program leading to a B.S. degree, but it 
awarded only 16 B.S. degrees out of a total of 280 
bachelor's degrees in 1974 and had a 1-976 
enrollment of 1.223. Swarthmore has a strong 
liberal arts tradition and did not meet our minimum 
enrollment criterion for a private college to be 
classified as comprehensive, but our decisions in 
the cases of Oberlin and Lafayette had to be at 
least partly judgmental. 
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Liberal ALtR Colleges II as defined by the Carnegie 

Commission on Higher Education are less selective liberal 

arts institutions which include all liberal arts colleges 

that do not meet the criteria for Liberal Arts I • 

.EnL.Qllm.en.t refers to full or part-time 

enrollments. A student who is taking twelve credit hours or 

more is a full-time student, and those taking fewer than 

twelve credit hours are considered part-time students. 

Full-tim.e eguiyalency is the conversion of part-time 

participation to its full-time equivalent by dividing the 

total number of credit hours in which students are enrolled 

by twelve • 

.EnL.Qllm.en.t tL.eng ~.Q~~ is the group into which an 

instituion is classified according to its enrollment pattern 

as defined in the study over a fourteen year period. 

ln~ti.t~.ti~n~ refers to education institutions 

whether they are colleges, universities, or proprietary 

schools. 
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Standard Betropolitan Statistical ~ is wa county 

or group of contiguous counties which contains at least one 

city of 50,000 inhabitants or more or 'twin cities' with a 

combined population of at least 50,000. Contiguous counties 

are included in an SMSA if they are socially and 

economi cally integra ted with the central ci ty W (Bur eau of 

the Census 1972 p 82). 

S.t-'l.ti~.ti~-'ll .f-'l~k-'l.s.e f.QL .tb.e S.Q~i-'ll .s.&i.en~.e.Q (S P S S ) 

"is an integrated system of computer programs designed for 

the analysis of social science data. The system provides a 

unified and comprehensive package that enables the user to 

perform many dlfferent types of data analysis in a simple 

and convenient manner" (Nie. Hull, Jenkins, Steinbrenner, 

Bent 1975 p 1) with flexibility in formating, and procedures 

for manipulation and transformation of data. 

~-'ln.Qni~-'ll &.2II.el-'l.ti.Qn is a measure of association 

which summarizes the degree of relatedness between groups 

and the discriminant function. A zero canonical correlation 

indicates no relationship; a 1.0 or -1.0 canonical 

correlation indicates maximum relationship. 

S.t~n~-'lL~iz.e~ ~~n.Qni~-'ll gi.Q~Iimin-'ln.t fYn~.ti.Qn 

~.Q.effi~i.en.t.s indicate a variable's contribution in 

calculating the discriminant score. These coefficients 

provide a way of determining the importance of the variable. 

They take into consideration the simultaneous contribution 

of all the other variables used in the analysis. 
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Di~~~imin~t~ ~~~~~ is a score that represents the 

number of standard deviations that particular case is away 

from the mean for all cases on a given function. It locates 

the case on the continuum representing the function. 

~~~y~ ~~nt~~i~ is the mean discriminate score for 

the cases in the group. A comparison of the group centroids 

indicates how far apart the groups are along that dimension. 

Di~~~imin~t~ ~n~l~~~ is the calculation of the 

effects "of a collection of interval-level independent 

variables on a nonimal dependent variable (classification). 

Linear combinations of independent variables that best 

distinguish between cases in the categories of the dependent 

variable are found" (Nie. ~ ~.1975 p.99). 

Organization Qf tb£ Study 

This study was organized and conducted in phases. 

Phase I was the preparation of the data. Phase II was the 

analysis of enrollment trends. Phase III was the 

determination of variables and assessment of predictive 

validity of those variables. 

Phase I 

A small part of the data for phase I had been 

collected prior to the beginning of this study. The data 

came from a number of computer tapes assembled by Dr. Daryl 

Carlson. Included in this previously collected data were 

the enrollment information, a major part of the existing 
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data. The enrollment data included the opening fall 

enrollment surveys collected by the National Center for 

Education Statistics and merged by institution for the years 

1965 through 1979 by the Center for the Study of Higner 

Education at the University of Arizona. The center edited 

this information, updated it, and rendered it compatible on 

a year to year basis. Missing enrollments were entered on 

tapes through the use of publications by the National Center 

for Educational Statistics. 

The number of higher education institutions by 

level and control was available from the state socioeconomic 

variables on the computer tapes. Student charges for each 

institution in each state for the years 1967 through 1971 

and 1973 through 1975, and student residence for each 

institution for 1968 and 1972 were on the tapes. First-time 

enrollments by institution for eight of the fourteen years 

were also on tape. 

Insti tutional finance data had been assembled from' 

the Office of Education tape, Financial Statistics of Higher 

Education, for the fiscal years 1968 to 1974. These files 

included, for each institution responding to the survey, 

student-aid income by source. The information was very 

sketchy, and a great deal of research was required to fill 

in missing data and the additional years needed. 

Federal student aid was on tapes with summaries of 

federal student aid recipients by type of aid (NDSL, BEOG, 
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work study), by ethnic heritage, and by family income for 

the fiscal years 1971, 1972, and 1973. A record was also 

available of unsuccessful applicants by ethnic group and by 

gross family income for these three years. In addition, 

institutionB were identified by their Standard Metropolitan 

Statistical Areas (SMSA) if they are located within or near 

an SMSA. This meant that institutions could be linked with 

census data for SMSAs and with other local data such as SMSA 

employment rates and per capita income levels. 

The maj or i ty of the informa ti on was colI ected 

through searching a variety of reliable sources. It was then 

organized and recorded on computer tape for use in the other 

phases of the study. 

Phase II 

In the second phase, detailed analysis of enrollment 

trends was developed, and each institution was categorized 

by the pattern of the enrollment trend it best fit. This 

was done for the period beginning with 1965 and continuing 

through 1979. This time span was extremely interesting and 

important because it included the peak growth era of higher 

education and the beginning of the slow down and decline in 

enrollments at many institutions. 

During this time span, the composition of 

enrollments changed markedly. Part-time, degree-credit 

students began to represent a much larger portion of total 
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enrollments at certain types of institutions. Stopping-out 

became more common, the number of communi ty colleges 

increased rapidly, new curricula and programs extended the 

appeal of higher education, and the growth of federal 

student aid had pronounced effects on access to and choice 

of colleges and universities. 

After the institutions were categorized by 

enrollment pattern, a sample group was chosen to be used in 

Phase III. Those institutions which best fit the enrollment 

trend classifications were used in the sample to promote 

clear segregation of the categories in the statistical 

analysis. 

Phase III 

After the liberal arts institutions were classified 

according to enrollments to determine how they fit each of 

the enrollment trend patterns, variables expected to be 

significant in causing the enrollment patterns were tested. 

The discriminate function analysis selected those variables 

that were significant. The validity of these identified 

variables was then analyzed. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

Students are the foundation of the higher 
education enterprise. By their numbers, educational 
interests, and institutional choices, they 
ultimately influence the finances, missions, and 
organization of higher education institutions. 
Therefore, enrollment patterns, implied or stated, 
are at the heart of ••• college and university 
issues. Since the mid-1970's, enrollment patterns 
have become a widely debated issue because colleges 
and universities have experienced enrollment 
fluctuations, and recent projections indicate this 
trend will continue (Shulman 1976 p. 3). 

The presumption that enrollments in institutions of 

higher education can be forecast and, therefore, used as a 

planning tool requires an explanation of how enrollments 

have been predicted. It also requires a review of the 

enrollment projections that have been made in the last 

decade since these range all the way from ominous to 

favorable depending upon the method, the point of view, and 

the attitudes of the forecaster. Not surprisingly, a 

prediction by Richard B. Freeman, who believes Amer ica is 

over-educated, differs from that of Howard Bowan. who seems 

steadfastly to hold an expansionist view of higher 

education's role in society. 

17 



18 

Methods Qf Enrollment Projection 

Forecasting methods have fallen into four broad 

classifications each of which includes many specific 

techniques depending upon the assumptions and the data 

requirements. These classifications are curve-fitting, 

intention surveys, causal models, and subjective judgment. 

Curve-Fitting 

Curve-f it ting methods assume that past enr 011 ment 

trends exist and will continue along the same pattern. This 

method can be approached in a number of ways. One is to use 

a simple average of past enrollments to predict enrollment 

for a future time period. Another is a moving average whiCh 

uses a fixed number of past enrollment figures in the 

averaging. Prior to averaging, the exponential smoothing 

average technique weights the most recent enrollment figures 

heavily and decreases the weight as the figures move back in 

time. A polynomial technique sets parameters estimated from 

past enrollment data to project future enrollment. An 

exponential technique likewise sets parameters estimated 

from past enrollments, but the parameters are multiplied 

rather than added as in the polynomial technique. While 

some of these curve-fitting methods are more flexible than 

others, they all assume continuing enrollment patterns. This 

assumption is, of course, a considerable one. Also, if past 

enrollment trends have been unstable, the accuracy of 
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projections will be questionable even if the above 

assumption is met. 

Intention Surveys 

One method for projecting enrollments that does not 

rely upon historical data is the survey. For example, 

surveys can be directed to high school students questioning 

their intentions for the future. The surveys need to be 

collected annually for at least several years before trends 

in intentions and attitudes can be equated with actual 

higher education enrollments. After relationships are 

established, future surveys can be expected to have some 

predictive validity. 

Causal Models 

The models method has probably been the most 

commonly u sed method of proj ectionso A var i ety of model s 

have been available • 

.c.Q.h.Q..r..t=.R..u..r.,Y.i'y-'l.L.. In a cohor t-su rv ivaI model, a 

population group having a common classification trait is 

identified, and the ·survival· or progress of the group is 

traced. The observed results of this traced group is then 

used to predict survival of similar cohorts. This method 

usually involves grade-to-grade cohort survival beginning 

with the first grade and following through the college level 

(grade-succession), or an age cohort beginning with birth 

and following through college graduation (age-survival). 
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The pattern of the group is the basis for projecting the 

trend for future cohorts. The use of this method assumes 

that migration, mortality. and school attendance patterns 

will remain the same over time. 

Ratio M~. Ratio models base their projections on 

trends in ratios of enrollment to another variable and are 

validated by applying the ratio to recent historical data. 

A typical ratio might be that of freshmen enrollments to the 

number of high school graduating seniors in the area, or, as 

is most commonly used. to the number of eighteen to twenty

four year old residents in the area. To use this method, it 

is necessary to have historical data on enrollments and the 

other variable used in the ratio. The ratio can be adjusted 

to take into account changing relationships between the two 

variables. 

M~Ik~Y ~I~nsiti~n. The Markov transition model 

assumes the enrollments in one year are only dependent upon 

the previous year's enrollments. A transition matrix is 

then produced to provide predictions of student enrollments 

for each student level for the next time period. 

MYlti91~ ~~II~l~ti~n ~n~ B~9I~§si~n. Multiple 

correlation and regression models attempt to determine the 

relationship between enrollments and one or more independent 

variables. The assumptions of this model are that certain 

variables predict enrollments and this relationship will 

continue. 



Path-analytical M~. 
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Path-analytical models are 

an extension of multiple correlation and regression models. 

They require a deductive identification of the cause and 

effect relationship between the enrollment and the 

independent variables and of the sequence of impacting 

variables • 

.s~R..t..emR. .Q.f .f;,gy.a.t.i.QnR.. In the syst em s of equa ti ons 

models, the development of a system of equations that 

describe in quantitative terms the interrelationships among 

enrollments and other variables is necessary. These models 

are difficult to design and few have been developed that 

have any value in enrollment predictions. 

Subjective Judgment 

Experts may use intuition and subjective judgment to 

estimate enrollments when objective measures are not 

available and when major changes in the economy, financing, 

society, etc. are likely to have an impact. Subjective 

judgment, however, is usually only a supplementary method 

and not the main basis for establishing enrollment 

predictions. This method, on an informal basis, is probably 

used by most individuals concerned with enrollment 

predictions. 

Review .Q.f Enrollment Projections 

In reviewing the projections of the numbers of 

students that can be expected in colleges and universities 
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in the future, it becomes evident that the analysts are not 

in agreement. They range from very pessimistic to qUlte 

optimistic depending upon the methods and the assumptions of 

the analysts. Most projections are based on enrollment 

trend data, and most are national projections with little 

disaggregation that is useful to planners and decision

makers at individual institutions or groups of institutions. 

The 1960's saw a doubling of undergraduate 

enrollments in higher education to a total enrollment of 

over 8.5 million due to the soclal and economic conditions 

of the decade. The population boom not only doubled the 

size of the college age population, but it increased the 

demand for college trained teachers. Expansion in the 

economy increased the job market for college graduates. 

Equal opportunity pressures caused higher education campuses 

to abound with women, blacks, other minorities, and 

disadvantaged students previously less inclined to continue 

their education beyond high school. 

The 1970's saw higher education enrollment growth 

slow to a more historically normal level of between 2 and 4 

percent. This was because of changes in demographics, the 

economy, and a much slower growth in the job-market for the 

college educated. 

National Projections 

The National Center for Education Statistics (NCES) 
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projects enrollments for ten year periods. Recently these 

projections have been based primarily on the assumption that 

full-time enrollment as a percentage of the traditional 

college age student would remain constant, and part-time 

enrollment would increase, with increased proportions of 

older students. 

NCES's high alternative projection (1978) assumed 

continued enrollment rates of 1966 to 1976 through 1986. 

More than half of the students would be female by that time, 

and more than half would be part-time. It further assumes 

an improved job market for college graduates. Their low 

alternative assumed enrollment rates would remain at their 

1975 and 1976 levels, increasing slightly through 1981, and 

decreasing to less than the 1976 level by 1986. The most 

likely proj ection, according to NCES, 

increase at half the 1966 to 1976 rate. 

is an enrollment 

Men will still 

slightly outnumber women, and part-time students will not be 

qui te half the student enrollment. A decrease in the 

private sector by 1986 is a part of all three projections. 

These projections are based on u.s. Census Bureau forecasts 

for the population. Their simple curve-fitting method of 

projection, based on a constant growth rate, is a basis for 

the enrollment projections of many others. 

The Carnegie Foundation's projections (1975) 

included assumptions about the economy and society but 

recognized uncertainties that could affect enrollment 
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projections. Their assumptions included a continuance of 

the early 1970's trend of modestly increasing enrollments of 

women, graduate and professional degree students, 

minorities, part-time, non-traditional college age, and non

degree-credit students, a continued increase in student 

financial aid, and no reinstatement of the military draft. 

The foundation's projections which were more optimistic than 

those of NCES, were based on the belief that these changes 

in enrollment trends. in the economy, and in society would 

continue to change. 

In contrast Stephen P. Dresch (1975) equated changes 

in higher education enrollments with changes in economic 

conditions. As the return on the education investment 

declines and growth in job opportunities fails to keep pace 

with the levels of education attainment, Dresch concluded 

enrollments will decline 33 percent between 1970 and the 

year 2000. He projected increasing enrollments to end in 

1975 followed by stable enrollments to 1980. He envisioned 

the "atrophication" of higher education with a 40 percent 

decline in enrollment in the 1980's, and a 12 percent 

decline for the 1990's. 

According to Dresch, student demand for a college 

education is directly affected by the demand for college 

graduates. With the decline in the size of the traditional 

college-age cohort. a job market saturated with college 

educated workers, and with a narrowing of the wage 
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differential between college and non-college educated, 

enrollments in higher education must decline, according to 

his analysis. 

Richard B. Freeman (1976) believes America has an 

over-educated society and will experience declining 

enrollments due to a lack of student demand for a college 

education. His belief is based on the assumption of 

economic motivation for higher education enrollment and that 

the economic rewards of a college degree will not return to 

their level of the 1960's. Freeman does believe college 

graduates will retain the advantage in the job market. 

Joseph Froomkin 0976 and 1978) shadowed Freeman's 

predictions with the belief that a poor job market for the 

college-educated would result in fewer high school graduates 

continuing their education. He estimated that between 1975 

and 1985 one-third to one-half of all college graduates 

would be employed in jobs that were previously filled by 

less educated individuals. 

Alan Cartter (1976), the analyst first credited with 

predicting declining enrollments in the 1980's, assumed that 

the smaller college-age cohort would continue into higher 

education at the same rates as previously. He believed, 

however, that the decline would be moderated by increasing 

non-degree enrollments, increasing enrollments of the non

tradi tional college-age population, and stable enrollments 

in the graduate and professional levels of higher education. 
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Fred E. Crossland (1980) predicted enrollments would 

peak in 1981 and steadily decrease at 1 to 2 percent 

annually until the mid 1990's. In 1995 or 1996. the total 

decrease would amount to about 15 percent. The cause of 

this decrease, according to Crossland, is lower birthrates, 

but the decrease will not be as severe as the birthrate 

might indicate because of the expected increase in part

time, older, nontraditional, and drop in/drop out students. 

A more severe prediction was made by Garland G. 

Parker (1977) who expected the peak enrollment in 1980 or 

1981. A 25 to 30 percent decrease in higher education 

enrollments by the end of the 1980's was based on the lack 

of potential high school graduates. 

L. B. Mayhew (1974) offered no numerical 

pre~ictions, but projected static or declining enrollments 

into the 1980's. K.E. Boulding (1974) indicated enrollments 

would not increase in the future because of the poor job 

market and the decline in the earning power of a college 

degree. A "management for decline" attitude will assure 

declining enrollments according to Carol Frances (1980 p. 

39). She suggests a more positive alternative which 

promotes strategic planning to ioentify and assess possible 

outcomes of action to take to offset the projected decline. 

According to Larry L. Leslie and Howard F. Miller, 

Jr. (1974), enrollment predictions based on trend 

demographic data fail to take into account the flexibility 



27 

of higher education institutions. They suggested that 

higher education will evolve and change as society and its 

needs evolve and change. They believe the higher education 

function is essential to a technological society and to 

social stability and development. Enrollment in higher 

education will be linked, according to them, to the growth 

of the gross national product. 

Howard Bowen (1974) also pointed out that most 

enrollment forecasts f ail to consider moti va tion for 

education as going beyond vocational objectives. They also 

fail to note the growth of the service sector in our economy 

and the need for trained manpower to keep pace with this 
, . 

growth. He also questioned th~ validity of educational 

planning based on predictions of economic development. 

While specific figures are not used in his predictions, 

Bowen expects, with the assumption of favorable public 

policy and educational flexibility, a doubling or tripling 

of enrollments during the next twenty years. 

state Projections 

An American Council on Education report in 1977 

projected state enrollments for 1985 based on the projected 

eighteen year old population. The assumptions for the 

prediction were a continued shift in population to the South 

and West, variation in state resident enrollments of 22 to 

34 percent depending upon the state, and a continuation of 
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the average 16 percent migration of students to other 

states. 

For 1985, this report predicts increased enrollments 

for Arizona, Colorado, Delaware, Florida, Idaho. and Utah. 

Decreased enrollments were expected in Arkansas, 

Connecticut, Illinois, Iowa. Kentucky, Minnesota, New 

Jersey, New York, North Dakota, Ohio, and Pennsylvania. The 

other thirty-three states should experience slight if any 

decline because immigration of students will compensate for 

the eighteen year old population decline. 

The expected growth states enrolled 10 percent of 

the college freshmen in 1975; the expected decline states 

enrolled 28 percent of the 1975 college freshmen. The other 

62 percent were enrolled in the states expected to remain 

stable or experience very slight declines. 

Projections of Institutional Groups 

The Carnegie Foundation (1975) predicted enrollment 

levels according to type of institution based on demographic 

trends. Their conclusions were that institutions likely to 

do "relatively well" in enrollment levels are the public 

community colleges, the universities, and the highly 

selective liberal arts colleges. Those institutions 

inclined to do "less well" are the comprehensive colleges 

and universities, the less highly selective liberal arts 

colleges, and the two-year private colleges. 
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These predictions were based on assumptions of a 

decline of eighteen to twenty-one year olds, a declining 

teacher market, increasing part-time enrollments, increasing 

state support for private higher education, and increasing 

emphasis on vocational and professional studies. Also taken 

into consideration was the ability of a financially sound 

institution with an established reputation to adjust to 

enrollment· changes. The Foundation points out that the cost 

of educating students is partially dependent on the size of 

the institution. Therefore, declining enrollments are more 

threatening to small institutions. The location of 

institutions affects the accessability for part-time and 

commuter student enrollments. 

Summary 

In spite of the diversity in projections among the 

analysts. most projections indicate a reversal in the growth 

trend in higher education enrollments in the next decade and 

a restrained view of growth beyond the 1980's. What higher 

education institutions offer and how consumers respond will 

affect future enrollment levels. No long term forecast is 

able to take into consideration the many major national 

changes that could produce a profound effect on higher 

education enrollments. 

Developments in Enrollment Trends 

According to most projections of the 1970's. higher 
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education enrollment was expected to remain in a growth 

trend into the 1980's, though with a much slower growth than 

in- the past. This slowing growth was expected to result 

from declining numbers of college-age students resulting 

from the declining birthrates. An actual decline in 

enrollments generally was not expected until the mid-1980's 

(See Figure 1). However. according to Fred M. Hechinger 

(1979 Section IV, p. 2), the enrollments are already 300,000 

below most estimates. 
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Figure 1. Estimates of the 18 to 21 Year 
Old Population in the United 
States 

Source: U.S. Bureau of the Census, 1971 

Basing his belief on Joseph Froomkin's predictions 

and the Census Bureau's statistics, Hechinger states that a 

"far more serious enrollment crisis than has been predicted" 

may be facing colleges and universities. The enrollment 
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drop by 1990 may be double what was forecast, according to 

Hechinger, and this miscalculation resulted from basing 

projections on the declining birthrate and not considering 

the possiblli ty of "waning interest in college attendence. n 

Whether student declining "interest" in a college 

education is a serious threat to higher education 

enrollments has yet to be ver if ied. though it has not been 

ignored. There are a multitude of other factors that could 

be cited as equally influential in developing enrollment 

trends. Certainly the decline in the eighteen to twenty-one 

year old population beginning in 1980 has to be an important 

influence as the analysts have predicted. 

Total enrollments in higher education have more than 

doubled in the last two decades. Six million more students 

attended colleges and universities in 1982 than had attended 

in 1965. The average annual growth for higher education 

institutions from 1965 through 1977 was over 7.5 percent, 

with a more than 100 percent increase in the public sector 

and a 27 percent increase in the private sector (Leslie, 

Grant, and Brown 1981 p. 5). The sharpest increase in 

enrollment was prior to 1970, after which the growth began 

to slow and some decline was experienced. 

An enrollment trend that surfaced in the early 

1970's was the increase in part-time students. A gap 

between head count and full-time-equivalency (FTE) developed 

and continues to increase even as enrollments fluctuate from 
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year to year. Part-time students continued to increase at 

the 1960's rates in the first half of the 1970's. Since 

1976, there has been a decrease in the part-time male 

enrollments, but part-time female enrollments have continued 

to rise at a rate that has resulted in a larger percentage 

of total part-time enrollments each year. 

Female enrollments were on a steady increase all 

through the 1970's, though at a slower growth rate than in 

the late 1960's. Full-time female enrollments increased 

over 113 percent from 1965 through 1977. It is fairly 

typical now to find the male and female student population 

in higher education almost evenly split, with females having 

the enrollment edge at many institutions. This shift has 

resulted from an obvious change in societal attitudes. 

Graduate students have been a fast growing sector of 

the higher education population. Among state colleges and 

universities there was a 113 percent increase in full-time 

graduate students since 1967 and over a 50 percent increase 

in all institutions of higher education since 1965. The 

percent increase in part-time graduate students was almost 

56 percent from 1965 through 1979. Graduate students, 

however, still are a very small portion of the total 

enrollment figures, less than 9 percent in 1979. 

Most institutions in the nation have experienced a 

declining enrollment in at least one year in the last 

decade. On a statewide basis, however, all but a few of 
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the southern states have experienced stable or increasing 

enrollments. Likewise, the Southwest, particularly 

California and Arizona. have continued with annual increases 

in state higher education enrollments. 

Predominantly black institutions have experienced a 

definite decline in enrollments in the last few years of the 

1970's. Explanations for this include the integration of 

. higher education institutions causing increased enrollments 

of blacks in the predominantly white schools and the recent 

problems in the awarding of student financial aid. A change 

in the processing procedure of the applications for Basic 

Education Opportuni ty Grants (BEOG) and clerical errors on 

the applications are blamed for a 40 percent rejection of 

BEOG applications in 1978. That year enrollments in 

predominately black four-year public institutions dropped 

6.1 percent. At predominantly black two-year public 

instituions, enrollments dropped 12.5 percent. and at 

predominately black private four-year institutions, 

enrollments dropped 4.7 percent. Some relationship between 

BEOG application rejections and the declining enrollments in 

these historically black institutions is probably valid 

since "more than 70 percent of the students attending 

- historically black colleges require some form of financial 

aid" (Williams, 1979). 

Another event that affected the enrollment trend in 

the latter half of the 1970's was the expiration of 3.6 
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million veterans' benefits. According to AASCU (1980). the 

benefits expiration resulted in a 1.9 percent decline in 

enrollments in 1976 as 376,000 veteran students dropped out 

of higher education. The number of veterans who dropped out 

was equivalent to 3.4 percent of the total enroll~ent in 

higher education in 1976, implying that if these veterans' 

benef its had not expired, total enrollments would have 

increased that year (AASCU 1980). 

An interesting trend since 1965 is that the size of 

high school graduating classes have been increasing more 

slowly than higher education enrollments have increased. It 

might reasonably follow that the decrease in numbers of 

those graduating from high school, as expected in the 

1980's, w ill not be accompanied by an equal decline in 

college enrollments. 

Changes in student population characteristics have 

had major effects on institutions' enrollments and their 

curricula. The percentage of high ability students from 

high socioeconomic backgrounds who enroll in higher 

education has decreased (Golladay 1976). From 1960 to 1972 

this percent dropped from 90 to 70 percent among male 

students in this group. Women of high ability, high 

socioeconimic status decreased only 5 percente Among women 

of high ability, low socioeconomic status, there was a 10 

percent increase. Men of low ability, high socioeconomic 

status increased in enrollments, while high ability, low 
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socioeconomic status men decreased by the same percent. 

Since potential students reflect a wide range of demographic 

characteristics and academic abilities, flexibility is 

required by higher education institutions in enrollment 

planning. 

The increasing numbers of low academic ability 

students enrolling in higher education are often bringing 

with them a lack of motivation for learning. The desire is 

for a degree to open doors to better jobs and better life 

styles. These students often do not learn well in 

traditional classroom settings, and many seem to have been 

conditioned to fail by previous educational experiences. 

The decline in test scores reported by the College Board and 

the American College Testing Program are attributed in part 

to changes in the mix of students attending college. 

Low ability students are increasingly entering 

higher education as evidenced by lower SAT and ACT scores, 

bringing with them an increasing need for remedial courses. 

This has resulted in an interesting trend in liberal arts 

colleges, where the SAT and ACT scores have declined at a 

faster rate than for the general student population (Bowen 

and Minter 1976). So too did their high school class 

standings. In Liberal Arts I institutions, a 21 percent 

decline in the percent of entering freshmen coming from the 

top two-fifths of their high school classes occurred between 

1969 and 1975. An 8 percent decline in the percent ranked 
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in the top one-fifth occurred during the same period. Among 

Liberal Arts II institutions, the decline was 9 percent for 

the top two-fifths and 5 percent for the top one-fifth. 

However, since 1975, academic qualifications of 

students at liberal arts institutions, as measured by high 

school ranks, have held relatively steady, and test scores 

have declined at the same rate as the national average 

(Bowen and Minter 1980). This sector is now holding its own 

in regard to the academic quality of its studentso 

Growth of the non-traditional college-age student 

population and the part-time population also have caused 

need for change. The motivations and interests of these 

students distinguish them from traditional college-age 

students. 

Enrollment declines were evident in the early 1970's 

in regions in which large numbers of private liberal arts 

colleges are located (Glenny, 1976). Institutions located 

in small towns and in rural areas suffered larger enrollment 

declines during that same period than did those in urban 

areas. Most rural or small town colleges are private. The 

expectation that private instituions would suffer a severe 

decline in enrollments during the 1970's and 1980's, 

however, has not yet materialized. Contrary to that 

prediction, the 1980 report on private education by W. John 

Minter and Howard R. Bowen showed a slow but steady upward 

enrollment trend through 1979 in the 119 institution sample 
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used for compiling their report. From 1965 through 1979, 

private institutions experienced a 29 percent increase in 

enrollment. The increase experienced by liberal arts 

colleges was 19 percent (FTE) among Liberal Arts I 

institutions and 18 percent among Liberal Arts II. 

There are other areas where liberal arts colleges 

did not fit into analysts' expected enrollment trends during 

the 1970's. Private liberal arts colleges make up about 20 

percent of all higher education institutions; yet. they 

enroll only about 7 percent of all higher education 

students. Compared to the majority of public institutions, 

liberal arts colleges have small enrollments, most falling 

in the 500 to 2,499 range. Since institutions with small 

enrollments were expected to be more likely to experience 

enrollment decreases, the fact that liberal arts 

institutions, as a group, did not experience these decreases 

is significant to future expectations. Paradoxically. the 

most dramatic enrollment declines among small institutions 

were in the public sector. The small liberal arts colleges 

did feel some impact of declining enrollments during this 

tim e , pa r tic u 1 a r 1 y tho sew i the n r 0 11 men t sun de r 1 , 000 

students. However, while almost three-fourths of the 

liberal arts institutions with enrollments under 1,000 

reported losses in enrollments, of all liberal arts 

institutions reporting increases, one-third of them were in 

the under 1,000 enrollment category (Glenny, 1976). 
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The tremendous part-time enrollment increases 

experienced by higher education institutions from 1965 

through 1977 (almost 133 percent) was not characteristic of 

liberal arts colleges (NeES 1965 to 1978). Part-time 

enrollment did grow in liberal arts institutions during this 

period but not as rapidly as in the nation as a whole. This 

may have been because of the locations and missions of these 

institutions. Decreases actually occurred in part-time 

enrollment in 1967. 1970, and 1971 in Liberal Arts ~ schools 

and in 1967 through 1969 in Liberal Arts II schools. 

Students in liberal arts institutions, as a group. tend 

toward shorter degree completion time. This is probably 

partially because part-time enrollments are not as prevalent 

in these institutions. 

Graduate enrollments have likewise been increasing 

in liberal arts institutions, but at a faster rate than for 

the nation. Liberal Arts I institutions experienced a 38 

percent increase in full-time graduate student enrollment 

from 1967 to 1977 and almost a 92 percent increase in part

time graduate student enrollments. The Liberal Arts II 

institutions increased their full-time graduate enrollments 

by 256 percent in the same amount of time, and had almost a 

100 percent increase in part-time graduate enrollments. 

Less than 2 per cent of the 1967 Liberal Arts I enrollments 

were graduate students, however, and only a little over 2 

percent of the Liberal Arts II enrollments were graduate 
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students, a much smaller percentage than over-all graduate 

student enrollments in higher education (NCES 1965 to 1978). 

Female enrollments at liberal arts institutions have 

not increased as rapidly as they have nationally. This may 

be because liberal arts colleges have characteristicly been 

a sanctuary for female higher education students. 

Traditionally. many were single-sex institutions. Since 

1965, a large number of single-sex liberal arts colleges 

have become coeducational. Social changes have also opened 

doors for women in professional fields that have not been a 

part of the usual liberal art institution's curricula. The 

increase in female enrollments in Liberal Arts I 

institutions has been about 29 percent and in Liberal Arts 

II institutions less than 15 percent from 1965 through 1977 

(Leslie et al. 1981). 

The new student population appears to be more 

interested in career preparation than in liberal education. 

This has caused students to bypass traditional ·institutions, 

as well as liberal arts subjects in all institutions. All 

institutions experienced increased enrollments in vocational 

programs during the 1970's, even private liberal arts 

institutions, which started the decade with a very small 

base of vocational programs. According to a study by Fred 

F. Harcleroad and George L. Lepchenski (1978), professional 

and vocational oriented programs have increased at an 

accelerated rate in liberal arts colleges, and significant 
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changes in curriculum and instructional systems have also 

resulted. 

Bowen and Minter (1976) reported ten times as many 

additions and expansion of programs in liberal arts colleges 

than there were deletions. Courses in Liberal Arts r 

institutions increased by 33 percent between 1969 and 1975, 

and by 20 percent in Liberal Arts II institutions in the 

same period of time. Very little of this expansion was in 

the language or literature fields. In fact, requirements in 

these areas were being dropped along with requirements in 

traditional liberal arts subjects. Ron Smith (1974) 

discovered that between 1967 and 1974. 31 percent of the 

private institutions he surveyed had dropped the requirement 

for one or more courses in freshman composition. 

Enrollments at religiously affiliated liberal arts 

colleges definitely are declining. There is also a 

declining number of religiously affiliated liberal arts 

colleges. Numerous religiously aff iliated schools have 

become independent. Nevertheless, as indicated by McGrath 

and Neese (1977 p. 3). many independent institutions 

continue -in substance to be closely • • • related to a 

supporting church body of a religious persuasion.- For 

example, Wheaton College and Oklahoma Christian College both 

Wmaintain the firmest of religious commitments and programs" 

(McGrath and Neese 1977), yet are listed as independent in 

the Education Directory. 
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factor does not playas predominant a role in enrollment 

trends as has been suggested. 

The role that higher education plays in our evolving 

society seems to be a major factor in determining the 

future enrollments in higher education. An examination of 

other possible factors affecting enrollments should also be 

investigated. As is true with enrollment predictions, 

analysts do not agree on what these factors may be. aside 

from the undeniable decline in the traditional college age 

population. 

Demographic Factors 

The age composition of this country's population is 

changing. The increase in the median age of the population 

is causing more emphasis to be placed on programs aimed at 

the population as a whole. The higher rates of participation 

among older students attending higher education institutions 

have caused considerable pressure for changeo 

Population reports also indicate that the rate of 

graduation from high school stabilized in the 1970's. The 

peak year for the number of students graduating from high 

school was 1979. It is not predestined. however. that a 

decline in the number of high school graduates will result 

in an equal decline in higher education enrollments. The 

facts show that college attendance since 1965 has increased 
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much faster than the size of the high school graduating 

class a 

Birthrates have been declining recently, and it has 

been suggested that zero population growth may be 

experienced by the end of this century (Carnegie Foundation, 

1975). This trend has been used by some to predict that 

college enrollments will also decline in proportion. Long 

range predictions about such personal behavior are 

admittedly uncertain. Sklar and Berkov (1975) suggest that 

the present decline in birthrates has been caused in part by 

the postponement of mar r i age and childbear ing among young 

women, and not necessarily by a decision against 

childbearing. Therefore, predictions based on the birthrate 

decline may not be valid. 

Institutional Characteristics 

"As the cost of college attendance has risen, . . . 
institutional differences have become accentuated in the 

minds of prospective students and their parents" (Gescheider 

1977 (p. iii>. One of the ways that higher education 

institutions have attempted to better inform prospective 

students about their "differences" has been an increase in 

the use of marketing tools. Recruitment efforts have been 

instigated and strengthened at many institutions to increase 

the numbers of enrollees. Glenny (1976) found almost two

thirds of the institutions he surveyed reported 
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significantly incre~5ed recruitment efforts. The awareness 

and use of marketing concepts developed in business have 

been increasing in higher education recruitment efforts 

according to Krachenberg (1972) •. Trevett (1974) reports 

that the application of marketing programs have resulted in 

success in terms of increased enrollments in numerous 

institutions. 

The flexibility of institutions to adapt to changing 

needs is an important factor in the success of their 

marketing efforts. The obvious changes in the population 

mix in higher education have made adjustments necessary. 

Previous institutional policies, scheduling, program 

offerings, etc. have had to adapt to meet the conditions of 

the new enrollees, and must continue to adapt if enrollments 

are to be retained or increased. 

One of these changes has been a modification of 

admission standards at some institutions. The "open door" 

policy adopted by almost all community colleges has also 

been adopted by some four-year institutions. A relaxation 

of regulations in many higher education institutions has 

allowed for more ·stopping out," without serious effects on 

students, whose enrollment responds to changing economic and 

societal influences. Increasing. modifying. and adapting 

programs to meet the new student market needs and interests 

have been observed changes. This is particularly true in 

the addition of vocational programs, career oriented aspects 
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being added to existing studies, totally new programs being 

developed, and new instructional methods being introduced 

where traditional methods have been unsuccessful. 

One main concern of educators is not the inability 

of higher education institutions to be flexible, but the 

ability of the institutions to adjust as quickly as the 

needs, goals, and participation rates of their students 

change. Leslie and Miller (1974) maintain that higher 

education institutions have in the past sustained their 

growth and development because of their ability to change 

and to continue to contribute to and meet the expansion of 

their roles. Bowen and Minter (1976) expressed surprise at 

the high degree of innovation and flexibility found in the 

traditional liberal arts instituions in the 1970's. In 

keeping with that flexibility, an analysis of data on 

changes being made in liberal arts institutions resulted in 

the conclusion that liberal arts colleges "became 

coeducational and nonsectarian perhaps as much in response 

to student demand as anything else" (Carnes 1977 p. 16). 

Liberal arts colleges dramatically increased thei r 

student services in the 1970's, according to Bowen and 

Minter (1976), and are continuing to expand or at least hold 

steady (Bowen and Minter 1980). Career counseling, career 

placement, programs for women, psychological counseling, 

health services and programs for minorities are all on the 

rise. There is also a widely held view that "liberal arts 
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college facul ty members seem to devote more time and 

attention to students than do their colleagues elsewhere n 

(Carnes 1977 p. 29). 

The size of an institution can also have an effect 

on enrollments. Small institutions have more constraints 

which hinders them in maintaining flexibility. Consequently, 

they may experience more difficulty with enrollments Some 

institutions intentionally limit their size, however, since 

large enrollments do not necessarily guarantee continued 

large enrollments. Some institutions that did not formerly 

do so are now setting enrollment limits to prevent expansion 

that could be very costly if a subsequent decline 

materializes. 

Size also can play a role in financial stability in 

private intitutions. Approximately half of private liberal 

arts institutional funding comes in the form of tuition and 

fees (Bowen and Minter 1980), and small institutions that 

lack sufficient revenue face severe limitations in meeting 

the needs of students. These unmet needs result in more 

enrollment decreases which further reduce revenues 

reinforcing a downward spiral in enrollments. The 

tremendous dependance on tuitions and fees for operating 

capital in private liberal arts institutions causes extreme 

dependency upon enrollment maintenence or increase. 

Funding could be equally difficult in public 

supported insti tuti ons experiencing decline. whether large 
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or small. Public support in most states is based on an 

enrollment formula or some implicit connection to 

enrollments, and a sudden decrease in enrollment would be 

expected to result in a decrease in state funds. The 

decrease may easily be greater than the savings from 

educating fewer students (Lee and Bowen 1975). 

Location is also a factor in enrollment trends, but 

not one institutions can easily control. Higher education 

enrollments have always increased faster in urban areas than 

in rural, and institutions in rural areas faced declining 

enrollments sooner than institutions in urban areas (AASCU 

1980). Rural institutions obviously have more difficulty in 

compensating for the loss of full-time students with 

additional enrollment of part-time students. 

Social and Economic Factors 

The Carnegie Foundation (1975) reported that 

historically the expansion of higher education has been 

brought about by changes in public policy. This country's 

commitment to increase higher education access, the 

Foundation concluded, became a significant public policy. 

Further, the public's belief that our society needed to 

expand its research in order to solve current and meet 

future needs promoted enrollments- The role of higher 

education institutions in providing services to sectors of 

society (agriculture, the community, the professions) also 
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promoted increasing enrollments. These policies. according 

to the Foundation, increased higher education participation 

in the century prior to 1970 by 340 percent more than the 

population increase. 

Just as the G.I. Bill positively affected the 

enrollments of World War II veterans. the expiration of 

veteran's benefits in 1976 negatively affected enrollments. 

Government support in the form of the Basic Educational 

Opportunity Grant (BEOG), the Guaranteed Student Loan 

Program (GSL), and other student aid programs have also had 

an effect on student enrollment. These programs, created to 

improve access to higher education. were. particularly 

beneficial to private higher education institutions where 

costs were higher ~nd the amount of funds awarded was tied 

to the cost~- of attending the institution. "Although the 

magnitude of the financial effects of public student-aid 

programs upon private institutions is open to challenge, the 

conclusion that the private sector gains significantly from 

these programs is irrefutable" (Leslie 1978 p. 27). 

An indication of the importance in the relationship 

of BEOG's and enrollm~nts occurred in 1978 when a change in 

processing and clerical error caused a 40 percent rejection 

of BEOG applicants. The impact on enrollments was evident. 

Many institutions in which a large percent of students were 

dependent on financial aid experienced sharp enrollment 

declines that year (AASCU 1980). 
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The impact of the student aid programs was not as 

sUbstantial when the cost of college attendance was 

increasing faster than the Consumer Price Index (CPI). By 

1975, however, the consequences of these programs on 

enrollments could easily be seen (AASCU 1980)· Between 1972 

and 1978, federal aid to students increased from $1.1 

billion to $3.2 billion. and state aid to students increased 

from $320 million to $830 million. an overall increase of 

$2.6 billion (See Fiqure 2). 

The costs of higher education had been increasing 

more rapidly than the Consumer Price Index since 1968 and 

continued to do so into the mid-1970's (AASCU 1980). This 

was a period when full-time undergraduate enrollments 

declined~ By 1974 the gap closed, and the CPI and higher 

education costs have been roughly parallel since. Though 

attendance at private institutions has always cost more than 

at public ones, the pattern has been the same (See Figure 

3) • 

Cost considerations may be the most influential 

factor in the qrowth of part-time enrollments and in the 

decline of enrollments in small town and rural areas. In 

larger population centers, students can work and live at 

horne more easily while pursuring their education. This 

becomes increasingly important to the older student whose 

participation in higher education is increasing and to the 

student who comes from a horne complicated by "sibling 
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overlap," where parents are faced with supporting more than 

one child in college at the same time. 

Among adul t students su rveyed by Carp (1974) I 53 

percent indicated that cost was an important stumbling-block 

in higher education participation The cost factor is 

particularly difficult for those under 35 years of age (Carp 

1974). Implications can be severe for private liberal arts 

institutions, where tuition and fees can be six or more 

times higher than they are at public institutions. 

The theory that higher education enrollments 

fluctuate with the economy has been investigated frequently. 

This idea was originally based on human capital theory where 

educational attainment was encouraged by job opportunities. 

Many in our society saw preparation for work as the main 

function of education. The belief in effective job 

preparation through higher education has been dealt a severe 

" blow by changes in the education/job opportunity 

, relationship. 

The relationship between the economy and higher 

education enrollments persists Rusk (1980) concluded in his 

study that enrollment trends and economic indicators are 

decidedly related Prior to 1972, a "robust economy" 

resulted in increased enrollments presumably because of the 

demand for college graduates Since 1972, however, 

improvements in the economy have resulted in decreases in 

enrollments. and diminishinq economic activity has resulted 
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in increases in enrollment. Rusk's analysis of this trend 

gave credence to the thesis that changes in the economy are 

having a growing effect upon enrollments. The state of the 

economy at any particular time influences the decision of 

potential students to invest in further education. 

Dresh (1975) agrees that the economy influences 

college attendance. His interpretation is that economic 

considerations are the major incentives for a college 

degree He feels, however, that those economic conditions 

that encouraged college enrollment are on the decline. 

The situation is not that serious, accordinq to a 

study by Hossler (1982 p. 94). He says that college 

students believe "that despite the declining value of a 

college degree, they are still more likely to be successful 

in terms of employability, advancement 1 mobility, and income 

than students who elect not to go to college." Hossler's 

study verifies that the perceDtion of economic benefits of 

higher education is positively related to college attendance 

plans, but it also proves that economic considerations alone 

cannot explain college enrollment patterns. 

Enrollments in liberal arts colleges are not 

affected significantly by economic and demographic factors, 

accordinq to El-Khaiwas (1976). This is because the 

decision to attend college is not problematic or uncertain 

for students who are most inclined to choose a private 

higher education institution. Fewer students in private 
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institutions are self-supporting or are concerned with the 

long range economic aspects of higher education (Austin, 

1978). According to Rusk (1980), the economic indicators 

had "far less" relevance in explaining enrollment variance 

in private institutions than in public institutions. 

Students who must consider cost in attending college 

are more likely to consider the job availability and pay for 
\ 

college graduates. Not only are opportunities becoming more 

limited for college graduates, but the wide gap in the 

earning capability of a college graduate compared to a high 

school graduate is rapidly closing (Freeman 1976). Further, 

a high school graduate is four to six years ahead of his 

college educated colleague in experience and earned income 

by the time of graduation. Such realizations cause many 

young people to consider the opportunity costs and the 

return on investment of a college education. One of the 

reasons declining enrollments were predicted for the 1980's 

was an assumption that the weak economy of the 1970's would 

continue and that a college education would not provide a 

reasonable return on investment. 

Several analysts (Bowen~ Leslie and Miller) question 

the motivation for college attendance as being only 

economic. Bowen sees higher education as a desired 

alternative to recreational activities for workers with more 

leisure time. He feels education's purpose is to develop 

skills in a technical society and also "to produce people of 
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vision and sensitivity who will be motivated as consumers 

and citizens to direct technology into humanly constructive 

channels n (Bowen 1974 p. 157). Leslie and Miller (1974) see 

higher education as having the responsibility for preserving 

and transmittinq Western culture, safequardinq freedom, and 

criticizing and questioning society. 

Societal changes also cause changes in higher 

education enrollments. One change suggested is that parents 

are no longer as willinq to support the education of their 

children. Another is that high school graduates are less 

academically prepared for college than previously. While 

both of these may have some credence, there are other issues 

that appear to have more significance in influencing 

enrollments in hiqher education. 

Changing attitudes of society are reflected in 

Astin's annual survey of college freshmen. His 1976 through 

1980 surveys of students reported consistently less interest 

in political affairs, less radical political positions, less 

social orientation and interest in family life, less 

interest in trying to change social values or become a part 

of a community. Increasing interests were in financial 

matters, partially expl'aining the increase in career

oriented enrollments i~the past decade. 

There is a renewed emphasis on institutional 

planning for maintaining quality, vitality, and flexibility 

in the face of stable or declininq enrollments. The 
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difficulty in long range planning with uncertain enrollments 

led Norris (1976) to suggest that institutions monitor 

closely the demographic, economic, and public policy 

concerns that influence enrollment, combine that information 

with analytical studies, keep options open, and take action 

when appropriate. 



CHAPTER 3 

METHOD AND DESIGN 

In this chapter an overview is given to explain the 

framework, variables tested in relation to the framework, 

the phases into which the study was divided, how the schools 

used in the study were classified by enrollment trends, how 

schools were selected for use in the study, how the 

variables were selected for analysis, and what method of 

statistical analysis was employed. The study was a three

phased process. Phase I prepared the data so that it could 

be examined statisticly. Phase II categorized the 

institutions into groups according ta their enrollment 

pattern and selected the institutions to be used in the 

final analysis. Phase III involved a multivariate 

statistical procedure, discriminate analysis, to eliminate 

insignificant variables and to determine the importance of 

the remaining variables to the enrollment trends of 

institutions. 

Framework 

Declining and highly volatile enrollment patterns 

that have intensified durinq the last decade among so many 

institutions of higher education have caused an increased 

57 



58 

focus on related causal factors This search for cause and 

effect relationships in enrollments has been the fuel to 

support an increased emphasis on marketinq educational 

services programs, and benefits to students in order to 

stabilize or enhance enrollments at individual institutions. 

As more attention has been given to attracting 

students, several important results have occurred according 

to Edward L. Meador, Assistant Secretary for Post Secondary 

Education. Mr. Meador noted in a speech at a higher 

education conference on April 3, 1981, that the search for 

increased enrollments amonq colleges and universiti~s has 

brought about "(1) an intense degree of competition for 

students, (2) a movement from general societal to specific 

student demands in curricula, (3) more attention to student 

enrollment decisions, and (4) changes in institutional 

policies in order to more favorably compete." 

It is clear that private liberal arts institutions, 

particularly, have been forced into adopting more systematic 

marketing concepts in order to compete with the publicly 

financed state colleges, universities, and community 

colleges. How well they are doing can be measured, in part, 

by the enrollment trends of these insti tutions. Marketing 

concepts based on an understanding of variables affecting 

enrollments therefore, become crucial to the survival of 

many liberal arts collegeso 
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A marketing concept or philosophy suggests the 

important elements of product, place, promotion, and price 

as they operate within the legal, economic, and social 

environment. To attract a chosen segment of the student 

market, as the liberal arts institutions must attemot to do, 

customer orientation is necessary. Customer orientation may 

be best accomplished by the application of a marketing 

concept. This service oriented marketing concept demands 

that all planning begin with an analysis of the consumer and 

that more institutional decisions be based upon satisfaction 

of consumer demands. 

A "demand-satisfying" product for the student 

consumer includes the perceived and actual educational and 

environmental experiences. How well these aspects of the 

school are marketed often explains the level of an 

institution's existence and security. A student is often 

unable to judge the quality of the educational product prior 

to purchase. Therefore, students rely upon such factors as 

the institution's reputation, costs, and offerings. They 

also react to more uncontrollable characteristics such as 

location, number of competing institutions, economic 

conditions of the region, federal aid, community size, etc. 

It is also impossible, as well as undesirable, to 

standardize the product or to assure consistancy in what is 

offered thereby making student decisions easier and more 

objective. Subjective aspects, therefore, play an important 
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role in the educational selection and in the promotion of 

the institution's product 

'rhe value and scope of the education received, 

whether actual or perceived, has assumed qreater importance 

than previously. This has caused reputation to become an 

important marketing tool. When the desire to be college 

educated was greater than the actual den and for the 

employable skills received, a liberal arts educated 

individual was considered versatile and could find 

employment on the basis of the prestige of his baccalaureate 

degree. Today, as the glut of college educated individuals 

descends upon an employment market that may well be over 

supplied, the individual with specific training appears to 

be more marketable than the liberally educated individual. 

Occupational training has, as a result, increased in demand 

With these developments, institutions providing a liberal 

arts education must keep an eye on student demands if they 

are to maintain a share of the student market. 

In education enrollment is dependent in part on the 

knowledge, experience, and the motivation of the consumer. 

These items are affected by the individual's environment 

over which institutions have little or no control. The 

environmental factors as they apply to product, place, 

promotion, and price have become critical when analyzing 

enrollment. 
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Private institutions, which include most liberal 

arts institutions, are faced with a difficult marketing 

problem in terms of price. Because these institutions are 

private, the price to students is significantly higher than 

that of a tax supported public institution. Meanwhile, 

studies have shown that the demand for higher education, and 

especially a liberal arts education, may be waning. When 

demand is down, downward pressure on price will normally 

result. This is a particularly acute problem when private 

institutions' prices exceed the market equilibrium price, 

which is artificially influenced downward by tax subsidized 

schools. Yet. private liberal arts institutions must 

receive revenue at least equivalent to expenditures if they 

are to remain financially solvent, and 50 percent of that 

revenue comes from tuition and fees in private higher 

education (Bowen and Minter, 1980). Therefore, the 

perceived quality and prestige of the education received at 

a private institution must compensate for the high price to 

the consumer. 

The increase in student financial aid available to 

students in pr ivate higher education has apparently helped 

with this difficulty (Leslie 1978). Decreases in that aid as 

are now beinq encountered, however, could have major revenue 

consequences. Student aid must, therefore, become part of 

the school's marketinq concept. A weak financial health 

report for 51 percent of the private Liberal Arts II and 11 
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percent of the private Liberal Arts I institutions (Bowen 

and Minter, 1979) suggests pricing is a principal marketing 

concern for private liberal arts institutions. 

As has been shown by Rusk (1980), the economy plays 

an important role in higher education enrollments. 

Opportuni ty costs, return on investment, unemployment 

factors, etc. are affecting the student consumer. These 

factors, according to Rusk, have become much more important 

since 1972. The economic factors including price now play a 

significant role in determining whether and where a student 

enrolls in a higher education institution. 

Society is never stagnant. Its needs, attitudes, 

motives, behavior, social activities, age, life styles, etc. 

are constantly changing. With these changes come a changing 

environment which in turn affects the potential consumer of 

higher education. An awareness of this changing market 

rather than a reliance on history as a basis for determining 

enrollments requires a marketing concept. 

Though some educational institutions, like many 

service oriented institutions, have failed to adopt a 

marketing concept, the pressure to do so continues to mount. 

This concept is useful in recognizing the multitude of 

var iables tha t may affect enrollments. The "marketing 

concept may be a basis for predicting future enrollments. 

It can be essential for predicting enrollments for 

individual institutions that control some of the variables 
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As this becomes more 

administrators and 

governing boards, demand will grow for information as to the 

causal factors in enrollment. 

Relationship ~ Framework ~ Variables Tested 

The marketing concept, the framework for this study, 

assumes that variables which affect enrollments reflect 

students' demand for product, promotion, location, and price 

that most closely fit their needs in a changing economy and 

society. To compete successfully for students, institutions 

must meet these student consumers' needs and demands. 

Promotion 

Since reputation appears to be an important aspect 

in student selection of institutions. a variable that 

measured quality or selectivity seemed necessary. Such a 

variable naturally includes a degree of subjectivity since 

it is human perception of institutional quality. 

Nevertheless, the variable is a necessary and important one. 

It was expected that the better the reputation of the 

institution, the better the enrollment trend would be. In 

other words, it was hypothesized that perceived quality 

would be positively associated with enrollment trends. 

Liberal arts institutions are often well established 

schools that have been in existance for a very long time and 

can use name recognition as a marketing tOol. With the age 
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Product 

The curricula (product) available measured what kind 

of an education would be received. It was assumed that 

liberal arts institutions offered a liberal arts curricula. 

Specification of the variable, therefore, was whether more 

than a liberal education was available, i.e., professional 

or occupational training. In today's economy, it was 

expected that institutions with limited curricula <liberal 

arts and general studies only) would show less favorable 

enrollment trends. 

The size of an institution can affect its financal 

stability, particularly in private institutions where a 

large percentage of revenue is from student tuition and 

fees. Even a small decrease in enrollment in a small 

institution can result in decreased revenue, and because of 

economies of scale, this limits curricula expansion, 

facilities, and extracurricula activities. Large schools 

with more tuition revenue can tolerate some decreases in 

enrollment without losing their flexibility thereby 

maintaining their marketability. Therefore, size became a 

variable with the expectation that the larger schools would 

maintain their enrollments better than the smaller schools. 

Whether an institution offered degrees beyond the 

bachelor's degree was also expected to affect enrollment. 

The school that can enroll graduate students increases its 
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gain in enrollment. 

Therefore, the variable, graduate programs, was included. 

The availability of dormitories was included as a 

variable. Dormitories could be a marketing necessity for 

attracting students to institutions located outside a 

metropolitan area. 

evident that all 

As the research progressed, it became 

liberal arts institutions outside 

metropolitan areas did have dormitories. Therefore, the 

variable was adjusted to measure the availability of 

dormi tory space for the total student body. This was done 

by dividing the occupancy number of the dormitories by the 

average size of the enrollment to determine the percent of 

students that could be accommodated in the dormitories. It 

was expected that lack of dormitory space would be 

associated with negative enrollment trends. 

Location 

The convenient location of the institution is a part 

of its marketability. Location involves the city, the 

state, the region, the community, the type of community, the 

size of the community, etc. The location variables included 

were location within, on the edge, or outside a Standard 

Metropolitan Statistical Area <SMSA); the region such as the 

Mountain States, New England States, South Atlantic States, 

etc.; whether the instituion was in a sunbelt state; and 

whether the state was experiencing population in-migration 
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or out-migration. The population of the community in which 

the instituion is located, and the type of community it is, 

i.e., urban, suburban, rural, or separate community, were 

also used as location variables. It was expected that the 

demand f~r institutions located in large communities, in 

highly populated areas, in sunbelt areas, and in in

migration areas would result in the most favorable 

enrollment trends. 

Competition 

Competition variables were included in the number of 

higher education institutions per capita in the state, the 

number of liberal arts institutions per capita in the state, 

the first-time students enrolled at the institution as a 

percentage of the high school graduates in the state, and 

the number of liberal arts institutions located within the 

same SMSA (if the institution were within an SMSA). The 

expected results were that less competition resulted in more 

favorable (growth as opposed to decline) enrollment trends. 

The number of high school graduates in the state 

each year was included as a variable because this 

historically determined the size of the student market. It 

was expected the available tr.aditional student market would 

affect enrollments positively, particularly if the 

institution drew heavily upon state residents for their 

student body. 
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Economy 

Sinc,e the economy has played a role in higher 

education enrollments, especially since 1972 (Rusk 1980), 

state and regional unemployment rates were included. High 

unemployment was expected to produce increased enrollments 

as indicated by Rusk's study. 

Demographics 

One of the most difficult variables on which to 

obtain information, and yet a seemingly important one in 

view of the changing student market, was the age of students 

enrolled. The percentage of students enrolled over the age 

of twenty-one was the variable used. This information was 

missing for so many institutions, however, that the results 

were inconclusive. In collecting this information, it was 

obvious that even among liberal art institutions, the non

traditional college age student is increasing in numbers. 

It was hypothesized that the relative number of students 

over twenty-one would help explain increasing enrollments. 

Since many liberal arts institutions began as 

single-sex institutions, this variable was included. In 

obtaining this information, it became evident that few 

single-sex institutions remain among the liberal arts 

schools. This change suggested a decrease in demand for 

enrollment space in single-sex schools. The expected result 
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was that positive enrollment trends would be associated with 

coeducational status. 

Many liberal arts institutions began as church 

affiliated institutions with a purpose of training clergy. 

Though the training of clergy has long since ceased to be 

the main objective of most liberal arts institutions today, 

many retain a church affiliation. This affiliation could 

affect a student's decision to attend the college. 

Therefore, church affiliation as a variable was included. 

Also included was the related variable of religious demands. 

This variable determined whether there were religious 

demands made upon students attending the institution. It 

was used in addition to the affiliation variable because 

research showed that many church affiliated schools make no 

religious demands on their students, and paradoxically, many 

institutions classifying themselves as independent (not 

affiliated or governed by a church> do make religious 

demands on their students. The reason for this was based on 

market demands and the student market the institution was 

targeting. It was hypothesized that religious demands and 

religious affiliation would have a negative effect on 

enrollment trends. 

A changing society has brought about a change in the 

make-up of consumers of higher education. In order to 

identify the consumers, the percent of students who were 

female, graduate students/part-time students, first-time 
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students, and state residents were included. It was 

expected that favorable enrollment trends would be 

associated with graduate students and sizeable numbers of 

part-time students. The typical percentages of female and 

first-time students for all high education institutions were 

expected to prevail in liberal arts colleges, and a 

negative deviation from the typical was expected to result 

in a negative effect on enrollments. The percent of students 

enrolled who were state residents was expected to be low 

since private institutions have not historically depended 

heavily upon state resident enrollments, and it was 

hypothesized that high percentages would be associated with 

negative enrollment trends. 

In summary, the variables considered as possible 

contributors to the enrollment trend of each institution 

included (1) insti tutional attractiveness, (2) tuition, (3) 

student aid, (4) dollar amount of student aid, (5) curricula 

available, (6) location in relation to SMSA, (7) region, (8) 

migration patterns of the state, (9) community population, 

(10) type of community, (11) sunbelt location, (12) higher 

education institutions per capita in state, (13) liberal 

arts institutions per capita in state, (14) first-time 

student enrollment as a percentage of high school, graduates 

in state, (15) number of liberal arts institutions located 

wi thin the same SMSA, (16) state unemployment rates, (17) 

region unemployment rates, (18) percent of non-traditional 
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college age students enrolled, (19) coed or single-sex 

status of institution, (20) age of institution, (20) size of 

institution, (21) availability of graduate programs, (22) 

church affiliation, (23) institutional religious demands 

made upon students, (24) number of high school graduates in 

state, (25) dormitory housing, (26) availability of 

dormitory rooms in institutions with dormitories, (27) 

control of insti tution (public or private), (28) percent of 

women students, (29) percent of graduate students, (30) 

percent of part-time students, (31) percent of first-time 

students, and (32) percent of students who were state 

residents. 

Phase I - ~ Preparation 

In Phase I the information was put into useful form. 

While some of the information used in this study was 

existent on a number of computer tapes available at the 

University of Arizona's Center for the study of Higher 

Education, a larger amount had to be compiled from other 

sources. 

The computer files used included tapes compiled by 

Dr. Daryl Carlson under an Office of Education contract and 

corrected by the staff at the Center for the Study of Higher 

Education. 

(colI ected 

Statistics) , 

These included (1) opening fall enrollment data 

by The National Center for Educational 

(2) state socio-economic data (provided by the 
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Bureau of the Census), (3) student charges by institution 

(from the College Scholarship Service), (4) various freshmen 

data (Cooperative Institutional Research Program), (5) 

institutional finance data (U.S. Office of Education), and 

(6) data specifying the Standard Metropolitan Statistical 

Areas in which institutions are located (U.S. Bureau of the 

C ens us) • Add i t ion ali n for mat ion was gat her e d fro m :r.b~ 

~.bL~ni~l~ ~! Hig.b~L ~gy~~~i~n, the National Center for 

Educational Statistics, the Higher Education General 

Information Surveys, the American College Testing program, 

The Carnegie Commission on Higher Education, the Department 

of Health Education and Welfare, Peterson's Annual Guide ~ 

Undergraduate Study, Cass and Birnbaum's ,CQmparatiye Guide 

~ American Colleges, the American Council on Education, The 

Carnegie Council on Policy Studies in Higher Education, the 

U. S. Bureau of the Census, the Western Interstate 

Commission on Higher Education, and the U.s. Department of 

Labor. 
In many instances, it was necessary to combine a 

variety of sources to obtain adequate data for one variable. 

The variables selected for examination were limited to those 

for which reliable information was readily available. Some 

information was unavailable for some institutions, and some 

was available only for a few of the fourteen years studied. 

Where either of these occurred, appropriate mean values were 

calculated and used in the analysis for the missing data. 
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In instances where information was missing for an 

institution for all years, mean values from the enrollment 

trend group in which the institution fell were used. This 

was necessary because the statistical program (SPSS) would 

have eliminated any institutions for which any information 

was missing. This would have eliminated a very large number 

of institutions from the analysis, many of which had only 

one missing value. Since no enrollment information was 

missing, no such technique was needed for the dependent 

variable. 

Phase II - EnrQllment Trend Selection 

In Phase II the enrollment trends for Liberal Arts 

Colleges I and Liberal Arts Colleges II, as classified by the 

Carnegie Commission on Higher Education, were analyzed. 

These enrollment trends cover the period between 1965 and 

1979, a period when higher education had high enrollment 

growth, when new community colleges and four year 

institutions were being established, when federal aid to 

students became more accessible, and when the composition of 

the student body was changing significantly. Since the 

period witnessed the beginning of enrollment declines for 

many institutions, it was a time calling for enrollment 

analyses to determine the causes of enrollment changes. 

Enrollment information was collected by the National 

Center for Educational Statistics and was assembled by Dr. 
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Daryl Carlson under an Office of Education contract. These 

files were edited for accuracy, and missing information was 

obtained by the staff of the Center for the Study of Higher 

Education, the University of Arizona. 

The task of the enrollment analysis was to classify 

each insti tution into an enrollment pattern. In Phase III, 

the effort was to explain why each institution fell into its 

enrollment pattern. 

Initially, eight classifications of enrollment 

trends were tested. These enrollment classifications were 

(1) stable, (2) constant growth, (3) accelerated growth, (4) 

slowing growth, (5) constant decline, (6) accelerated 

decline, (7) slowing decline, and (8) erratic--those 

institutions that did not fit any of the other seven 

patterns (see Figures 4 through 11). 

Because part-time students make up such a large 

portion of higher education enrollments, especially in 

recent years, the institutions were classified initially in 

two different w(J..Ys, according to head-count and full-time 

equivalency (FTE) enrollments. After categorizations were 

examined, however, a decision was made to simplify the 

analysis by using only the full-time equivalency data. Head

count and FTE categorizations differed only slightly. 

Initially enrollment data from a total of 585 

Liberal Arts colleges listed by the Carnegie Commission in 

1976 were examined. Of the 462 Liberal Arts II colleges, 
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fifty-eight were eliminated because information was lacking 

for the fourteen-year study period. Of the 123 Liberal Arts 

I colleges, it was necessary to eliminate four institutions. 

Therefore, of the 585 colleges, a total of sixty-two were 

eliminated, leaving 523 colleges to be cladsified. 

Method of Classification 

The method used to classify the institutions into 

one of the patterns illustrated by Figures 4 through 11 was 

to fit the enrollment data to the appropriate curve as 

represented by a mathematical equation. Any institutions 

that did not fit an equation within certain tolerances were 

placed into the erratic category. 

In order to define a criterion for best fit, the 

least squares regression was used. This technique 

calculates the squared deviations of the enrollment data 

from each line or curve. The equation used was 
" • 1 2 

SSE = L [y, ( ~, + Pl t, + p) t )] • SSE represents the sum of 
,·1 

squares of the error term; y is the enrollment in year i; 

tis are the years; and Il., f3 l , and P1 are the regression 

coefficients. 

The least squares estimates of the betas were placed 

into the prediction equation, y = ~. + P~ t + p, tl. Solution 

of the least squares equations for the regression 

coefficients 13.' Pl , and p. guarantees that the resulting 

estimates substituted into the prediction equation minimize 
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the sum of squared deviations. In other words, no other set 

of estimates for the betas provided a smaller SSE. 

The F statistic was then calculated to check the 

significance of the betas in the three beta model. 

Originally, a significance level of .05 was used for the F 

statistic. However, the resu1 ts were that no insti tutions 

fell into the stable pattern. Using the .05 rule, an 

institution with even a very slight enrollment increase 

(Figure 12) or decrease (Figure 13) would be placed into the 

,.., 
:l 

'" o 

Time 

Fi gure 12. 
Constant Growth 

.. 
,.., 
:l 

'" o 

Time 

Figure 13. 
Cons tant Dec 1 i ne 

constant growth or constant decline category. The 

significance level for the F statistic was therefore changed 

to .01 which allowed a more reasonable assignment of 

institutions into stable upward and downward patterns. Many 

enrollments that had previously been assigned elsewhere fell 
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into the stable pattern where visual examination suggested 

they clearly belonged. 

In order to determine if ~J was significant., a new 

~I and ~2 were calculated using a linear resression mod~l in 

which ~) was assumed to equal O. The calculation was used 

to test the assumption that aJ , which represents a curvature 

in the line, was in fact negligible. A .05 significance 

level was used. By testing the two beta model to see if the 

fit was good enough with that data, it could be determined 

whether it was necessary to continue with the three beta 

model, (i.e. the ~ J was signif icant). If the value of (3) was 

not significant at the .05 level, the two beta model was 

accepted as the appropriate model and the pattern was 

assumed to be linear. If the value of Pl was significant, 

the three beta model was used because the pattern was not 

linear (see Figure 14). 

In the case of linear models, 

enrollment was increasing (see Figure 15). 

enrollment was decreasing (see Figure 16). 

if ~2 > 0, the 

If ~2 < 0, the 

If the pattern was not linear, to determine the 

equation of best fit, a derivative test was used to 

ascertain the slope of the equation at each enrollment 

point. Each point of a graph was assigned the number plus 

one or minus one, corresponding to the sign of the 

derivative. These values were then summed. If the absolute 

value of the sum of the betas was large (clearly different 
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from zero), the institution fit into one of four patterns: 

accelerated growth, slowing growth, accelerated decline, or 

slowing decline. The institution was placed into one of 

these four categories by looking at the sign of the large 

sum and at ~J. If the sum of the betas was posi tive, the 

institution had experienced growth. If the sum of the betas 

was negative, the insti tution had experienced decline (see 

Figures 17 and 18). The magnitude of the sum of the beta 

values indicated the preponderance of the growth or decline 

over the years, i.e., accelerated or slowing. 

P, 

Slowing Decline Growth 

Figure 17. Curved Upward 

If ~) was far greater than 0, the pattern was 

determined to be curved upward (see Figure 17). If ~) was 

far less than 0 the pattern was determined to be curved 

downward (see Figure 18). A downward slope provided a 

negative derivative, and an upward slope provided a positive 

derivative. The combination of signs (+ or -) and ~) values 

allowed classification into all four categories in Figures 

17 and 18. 
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PI < 0 

Slowing Growth Accelerated Decline 

Figure 18. Curved Downward 

If the sum of the beta values (the sum of the values 

on the graph) were small, however, the institution did not 

fit clearly into one of the four patterns described; that 

is, the enrollment data points did not fit clearly into 

either side of the arc but rather were on both sides of the 

arc. The institution did fit either a curved upward pattern 

or a curved downward pattern, but it fit onto both sides of 

the parabolic arc. In other words, the institution had 

experienced either growth and then decline or decline and 

then growth. In both cases the decline and growth had been 

either accelerated or slowing; it had not been stable (see 

Figure 19 and 20). When this happened, because there was no 

prespecified classification that included both sides of the 

parabola, the enrollment was temporarily classified as 

erratic. As a result, almost 50 percent (48 percent when 

using full-time equivalency data and 49 percent when using 



83 

head count data) of the 523 schools were classified as 

erratic. 

Figure 19. Slowing Growth with Accelerated Decline 

Figure 20. Slowing Decline with Accelerated Growth 

A visual examination of the data determined that 

only 21 percent of the full-time equivalency data and 22 

percent of the head-count data ~~~Y~ll~ had erratic 

enrollments that would not fit a three beta model. The 

remainder of the institutions did fit the three beta model, 

but they did not fall into one of the seven preconceived 
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patterns because the data fit on both sides of the parabola. 

A two point allowance (sum of the derivatives) for this 

crossover into the other half of the parabolic arc had 

been permitted. (If less than +2 or -2, the institution was 

assigned to one of the four categories described above). 

However, 30 percent of the schools' enrollment patterns 

exceeded this allowance, inappropriately (visual judgment) 

causing them to be placed in the erratic enrollment 

category. In the end, two additional classifications were 

added to the eight previous classifications, a 

growth/decline enrollment and a decline/growth enrollment. 

A growth/decline enrollment is one in which an 

institution experienced slowing growth followed by 

accelerated decline. Whether the institution had overall 

growth, decline, or ended up with about the same enrollment 

at the end of the fourteen year period depended upon the 

tilt of the arc (see Figure 21). What classified the 

institution as growth/decline, however, was the fact that 

growth was followed by decline. A decline/growth 

institution experienced slowing decline followed by 

accelerated growth (see Figure 22). To further refine the 

two new classifications, a three point allowance (sum of the 

derivatives) for the crossover into the other half of the 

parabolic arc was made, allowing fewer schools to be forced 

into one of these two categories. The percentage of 

institutions that fell into these two new classifications 
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dropped from 30 percent of the total with a two point 

allowance,to less than 20 percent of the total with the 

three point allowance. 

Classification of Institutions 

Following the method outlined, each set of 

enrollment data was placed into one of the then ten patterns 

of enrollment. Each institution was categorized twice, once 

using head-count enrollment figures and once using full-time 

equivalency enrollment figures. Most institutions were 

placed in the same enrollment trend category no matter which 

set of figures was used as the basis for classifying their 

enrollment trend. There were, however, 63 institutions, 12 

percent of the total, that changed enrollment trend 

categories when the two sets of enrollment figures were used 

This difference reflected the number of part-time students 

enrolled in these institutions. Since the part-time 

students did not appear to playa major role in the 

enrollment trends in the overwhelming majority of liberal 

arts institutions, and for simplicity, a decision was made 

to use full-time equivalency enrollment classifications for 

Phase II of the analysis. 

Selection of Institutions 

The power of Phase III, the discriminate analysis, 

hinged in part upon the clear segregation of institutions 

into categories. If instituions were distributed evenly 
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along a continum rather than clustering into groups, the 

independent variables could not be expected to separate the 

institutions sharply. 

Although an argument can be made that forced groups 

are artificial and do not reflect full reality, the reaching 

of useful policy conclusions requires statistical power. 

Once enrollment trends are defined by the independent 

variable, institutions may learn about the importance of 

their own traits by examining their degree of fit into a 

particular category. For example, an institution that fits 

best, though not particularly well, into the accelerated 

decline category, information can be learned from the 

variables that define the accelerated decline group. If the 

institution fits next best, though not as well, into the 

constant decline category, information can likewise be 

learned from examining those predictors. The appropriate 

weighting of these differing descriptors will depend in part 

upon the degree of fit within the two categories, but 

probably more importantly, with the analyst's detailed 

knowledge of the institution's own circumstances. A 

reflection upon this detailed knowledge, juxtaposed with 

results of the discriminant analysis, should yield valuable 

information for enrollment planning. 

The task became to specify cutoff points within the 

categories so as to select only the best institutional fits 

for each category. Two methods were used to accomplish this 



88 

selection. The first was the statistical approach already 

described in this phase. The second was a visual evaluation 

of enrollment patterns. For this, all institutions were 

plotted and checked for closeness of fit to the pattern 

(category) in which the institution was placedo An example 

will illustrate the process. 

Queens College in Charlotte, North Carolina, was 

categorized as a school with constant decline for the 

following reasons. Queens College's R2 value, which 

measures the degree of relationship between the actual 

enrollment pattern and the predicted enrollment pattern for 

the category, was a high .972. A visual examination of 

Queens College enrollment data verifies the categorization 

as shown in Figure 23. Clearly, Queens College is a 

constant deline institution. Queens College was included 

in Phase III. However, Sioux Falls College had an R2 value 

for the constant decline category of only .649, which raises ,. , ... '~ .. 

questions regarding the appropriateness of this 

classification. Thus, the plot for Sioux Falls College, as 

shown in Figure 24, was examined visually, and the decision 

was made to eliminate the college from Phase III. Though 

statistically Sioux Falls College fi t the constant decline 

category better than any other, the fit was not particularly 

good. Its presence in Phase III would have been expected to 

obfuscate resulting patterns in the analysis. Nevertheless, 

Sioux Falls College officials probably can learn a good deal 



89 

from the descriptors for the constant decline category as 

well as from pertinent other categories that reflect its 

enrollments. 
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The stable enrollments were the most difficult to 

select for best fit. Not only were these institutions 

checked statistically and visually, but a maximum percentage 

difference between the high and low enrollment over the 

fourteen years was added to the screening. No instituion 

placed in this category had enrollments that fluctuated up 

or down by more than 14.4 percent over the fourteen years. 

After all statistical and visual screenings were 

completed, a total of 122 institutions were chosen for the 

Phase III analysis. These 122 institutions fell into the 

enrollment groups as shown in Table 1. 
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Table 1 

ENROLLMENT PATTERNS OF INSTITUTIONS USED IN PHASE III 

LA I LA II TOTAL 

Accelerated Growth 2 7 9 

Constant Growth 7 15 22 

Slowing Growth 6 3 9 

Stable 9 6 15 

Slowing Decline 0 4 4 

Constant Decline 1 18 19 

Accelerated Decline 0 2 2 

Growth/Decline 5 13 18 

Decline/Growth 0 13 13 

Erratic 3 8 11 

33 89 122 

Phase lJJ - ~tistica1 Analysis 

Phase III involved the statistical analysis of 

selected institutions in order to identify the variables 

important in determining an institutions's enrollment 

trends. The statistical analysis used was discriminate 

function analysis, a subprogram of SPSS. 

Selection of Variables 

The discriminate analysis statistical procedure used 

to determine common institutional characteristics was 
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capable of choosing the variables that predicted the 

enrollment categories previously identified. Discriminate 

analysis was chosen because it distinguishes statistically 

between t\,lO or more groups, and the resul ting coefficients 

serve to identify the variables which contribute the most to 

the differentiation. 

Variables used in the discriminate analysis had to 

meet certain assumptions. They had to be interval or ratio 

numbers. One variable could not be a linear combination of 

any other. Two independent variables that were highly 

correlated could not be used. Population covariance 

matrices had to be equal for each group. Each group wus 

required to be drawn from a population that had a 

mUltivariate normal distribution. The discriminate analysis 

could then relate one nominal level variable (in this case, 

the enrollment trend group) to the interval level variables. 

In practice, discriminate analysis has been a very robust 

technique, and the assumptions need not be strongly adhered 

to in order to obtain usable results (Klecka 1975). 

The analysis plan was to proceed from lesser to 

greater detail in the search for optimum solutions. The 

initial discriminate analysis included all ten enrollment 

groups listed above. The obscurity of the results was not 

surprising theoretically. It was not expected th~t 

explanations of all ten groups would vary greatly. The next 

step was to eliminate the institutions falling in the 
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growth/decline, decline/growth, and erratic groups from the 

discriminate analysis. The reasoning was that these groups, 

by definition, are not distinctly growth or decline groups. 

After reducing the number of enrollment trend groups 

to seven, attempts were made to reduce the number of 

independent variables for the 80 institutions remaining in 

the seven groups. Initially, a number of variables 

overlapped with others. By omitting one and then the other 

of these overlapping variables, those of lesser 

discriminating ability were eliminated and the others ~ere 

retained. Through this process, a total of sixteen 

variables eventually were selected for use in subsequent 

discriminate analyses. 

In these early screening steps, it also became 

evident that combining the Liberal Arts I and Liberal Arts 

II institutions caused ambiguous results that were 

eliminated when the two groups were analyzed separately. 

Consequently, the analysis was done separately for the 

Liberal Arts I institutions and the Liberal Arts II 

institutions. 

An additional problem present in initial analyses 

was the inclusion of two public institutions in the sample. 

Liberal arts schools are overwhelmingly private 

institutions, and information on the public institutions was 

quite different from that of the private institutions. 

Since only eleven liberal arts institutions originally in 
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the study were public (all of them Liberal Arts II) and the 

two remaining in the analyses led to confusing results (they 

were both in the accelerated growth group), the two public 
-

schools were dropped from the analyses. 

The following is a list of the sixteen variables 

retained for the analyses and their primary sources: 

1. Programs offered (symbol LA) 

This variable was divided into (1) institutions 

offering only general studies and liberal arts curricula and 

(2) those with curricula including professional and/or 

vocational programs. (Source: EducatiQD Directory, Colleges 

-'lng lIniyers it ies.) 

2. Size of the community in which the institution is located 

(symbol COMSIZ) 

The size variable was divided into five groups 

consisting of communities over 500,000 population, 100,000 -

500,000 population, 50,000 - 100,000 population, 10,000 -

50,000 population, and under 10,000 population. (Source: 

College Planning/Search l1Q.Qt.) 

3. State unemployment rate (STUNEMP) 

An average of the unemployment rate for each state 

over a period of five years was used. Prior to 1975, this 

information was unavailable by state. (Source: Handbook ~ 

Labor Stati.s.t.i"~) 

4. Number of higher education institutions in the state per 

capita (HEINST) 
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The number of higher education institutions in the 

state was divided by the state population to gain a per 

capita value. (Source: u.s. Bureau of the Census) 

5. The institution's percent of students who receive 

financial aid (PCAID) 

This variable was an average figure calculated for a 

period of ten years. (Source: ~mparatiye Guide ~ American 

Colleges. 

6. Number of high school graduates in the state (HSGP~D) 

The average number of high school graduates for a 

period of 14 years was used. (Source: National Center for 

Educational Statistics) 

7. Percent of the institution's student enrollment who coule 

be accommodated in existing campus dormitories. (ROOMS) 

This variable was the dorm space available divided 

by the average enrollment of the school. (Source: 

Peterson's Annual Guide 1Q Undergrad~ Study) 

8. Rating of educational quality (GOURMAN) 

This variable was the institutional rating reported 

in .T.h~ ~.QjJ.I:ID..an .B.eJ;?.Q.I:.t. l Unfortunately, twenty-two schools 

used in the sample were not rated by Gourrnan. Therefore. the 

1. Although it is recognized that the Gourman 
ratings have been subjected to much criticism, when the 
ratings are validated against other institutional 
selectivity sources such as the t~~ Planning/Search ~ 
compiled by The American College Testing Program and the 
.c..omparative ~.u.i.-de ~ .AllJerica.n 'colleges by James Cass and f.1ax 
Birnbaum, the results are quite favorable. 
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average for the enrollment group in which the institution 

fell had to be used. (Source: ~ ~m.an Report.) 

9. Age of the school (SCHAGE) 

This var iable was the age of the school as of 1965, 

the base year of the study. (Source: ~gy~~~iQn DiL~~~~L~ 

Colleges Allil Universities.) 

10. Single-sex or coed institution (SEX) 

All schools in the sample were either female or 

coed. This variable was coded 2 or 3. (Source: .Eg.u~.a.t.i..QD 

Directory. Colleges .anQ Universities.) 

11. Sunbelt location (SUN) 

This variable indicated whether the school was in a 

sunbelt area. This was coded as a dummy variable (1, 2). 

(Source: Education Directory. Colleges Allil Universities.) 

12. Existence of graduate programs in the institution 

(GRAD2) 

This variable indicated whether the institution had 

a graduate program or limited its offerings to undergraduate 

study. The Coding was 1, 2. (Source: Education Directory. 

Colleges .aru.l Universities.) 

13. Religious demands (RELIG) 

This variable indicated whether the school made any 

religious demands on its students. Religious aff iliations 

were not considered, only religious demands made upon all 

the students. Coding W3S 1, 2. (Sources: .c.QIDP~rative Guide 
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to American Colleqes and The American College Testing 

Program ) 

14. Students enrolled (SIZE) 

The average number of students enrolled over the 

fourteen years studied was used. (Source: National Center 

for Educational Statistics) 

15. In-migration or out-migration (MIGR) 

This variable indicated whether the state in which 

the institution was located had experienced population in

miqration or out-migration over the fourteen years.' Coding 

was 1, 2. (Source: U.S. Bureau of the Census.) 

16. Tuition (TUIT) 

The average institutional tuition price charged over 

the past fourteen years was used. (Source: The College 

Scholarship Service.) 

Besides these variables, others were examined in the 

analysis. These variables could not be used in the 

discriminant analysis because they overlapped with the 

enrollment data and wi th one another. 

as follows; 

These variables were 

1. Percent of students who are residents of the state in 

which the institution is located. 

2. Percent of students who are female. 

3 Percent of students were are graduate students. 

4. Percent of students who are part-time students. 

5 Percent of students who are first-time students. 



97 

(Sources: Higher Education General Information Surveys and 

the National Center for Education Statistics.) 

Statistical Analysis 

Prior to the discriminant analysis a correlation 

analysis was done (see Appendix A) usinq all the variables. 

As can be seen in the appendix, there were no unusual or 

unexpected correlations, nor were there any exceptionally 

hiqh correlations except between obviously related 

variables. 

The correlation of the dependent variable, groups 

from the enrollment trend classifications, with each of the 

independent variables did, however, qive some indication as 

to which variables might be useful in the discriminate 

analysis (see Table 2). 

Turning to the discriminant analysis, the questions 

that were to be answered were as follows: 

1. What are the variables that appear to have 

impact upon enrollments in liberal arts colleqes, and 

2. What is the relative importance of these 

variables in identifying the enrollment patterns in liberal 

arts colleges? 

Discriminant function analysis was chosen as the 

statistical procedure because it statistically distinguishes 

(discriminates) between two or more groups of cases through 

a combination of scales. The groups in this instance were 



Table 2 

CORRELATIONS OF DEPENDENT VARIABLE 
(ENROLLMENT GROUP) 

WITH INDEPENDENT VARIABLES 

Independent Variable* 

SEX 
RADIUS 
CONTROL 
CARN 
SIZE 
FEM 
GRAD 
PART 
FIRST 
lUll 
SCHAGE 
GOURMAN 
RACE 
GRAD2 
REGION 
SUN 
COMSIZ 
COMTYP 
AFFIL 
DORM 
LA 
STUDAGE 
HEINST 
LAINST 
STUNEMP 
REGUNEMP 
MINOR 
(RELIG 
PCAID 
AMTAID 
STRES 
ROOMS 
AVALAID 
MKT 
MINENR 
LASMSA 
MIGR 
HSGRAD 

Correlation 

-.3629 
.1020 
.2325 
.2145' 

-.1979 
.2466 

-.2539 
-.0279 
- .0720 

.0147 

.1494 
-.3023 
-.1493 

.2167 

.1345 

.2665 

.0054 

.0818 
-.2596 
-.2548 

.1876 
-.1337 
-.0010 
- .1272 
-.2780 
-.2845 
- .1368 
-.0984 
.1401 

-.0135 
.1353 

-.2840 
.1164 

-.0171 
.1459 

-.1713 
.0883 

-.2391 
*see Appendix A page 172 for definition 

of variable symbol 
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the different enrollment trend groups, 

99 

In order to 

distinguish among the groups, variables were selected on 

which the groups might be expected to differ. No sinqle 

variable was expected to differentiate adequately among 

groups. However, by takinq several variables and 

mathematically combining them~ it was anticipated that a 

single dimension on which the groups were clustered would be 

discovered. Discriminant analysis attempts to do this by 

forming one or more linear combinations of the 

discriminating variables. It is a unified approach to a 

comparison of groups with multivariate input. 

In discriminate analysis, there may be more than one 

linear discriminate function when there are more than two 

groups to differentiate among. Each discriminate function 

is like an axis in three-dimensional space and is used to 

study the spatial relationships among the groups. The 

coefficients resulting from a function of discriminate 

analysis help identify the variables that contribute the 

most to the discrimination of the function (dimension). 

When there are more variables than are necessary for 

discrimination, or when it is unknown which variables are 

the discriminating ones, a stepwise procedure can be used to 

select the most useful variables. As each variable is 

selected, it is checked to see whether it increases or 

decreases the combined discriminating power of all those 

selected to this point. Variables may be selected and later 
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removed if it is discovered they reduce or do not add to the 

discrimination. When all variables have been used or those 

remaining do not cont ribute to further discrimination, the 

stepwise procedure stops and the analysis continues using 

only the variables selected. The stepwise procedure, which 

was used in this study, should result in the best set of 

variables being selected without having to test every 

possible combination of variables. 

The enrollment patterns were grouped in three 

different ways, and an analysis was performed for each 

grouping. The first analysis was between two groups, the 

enrollment growth institutions and the enrollment decline 

institutions. The second analysis was among the growth 

institutions~ the decline institutions, and the stable 

enrollment group. The third analysis was of all seven 

enrollment groups. (Three had been eliminated as described 

earlier.) The growth and decline groups were each divided 

into accelerated, constant, and slowing subgroups. As might 

be expected, the smaller the enrollment groups, the greater 

the number of variables that came into the analysis and 

contributed to inter-group discrimination. 



CHAPTER 4 

RESULTS 

This chapter includes the results of Phase II, the 

classification of institutions by enrollment pattern, and 

Phase III, the results of a discriminant analysis for 

Liberal Arts I and Liberal Arts II institutions. 

Phase Il Results 

Based on full-time equivalency enrollment figures, 

29 percent of the institutions categorized in this study 

were placed in the increased enrollment group. Institutions 

whose enrollments remain~d about steady accounted for 15 

percent, and only 15 percent were classified in the 

enrollment decline group for the fourteen years studied 

(see Table 3). The erratic enrollment group included 22 

percent of institutions classified, growth/decline 14 

percent, and decline/growth 5 percent. 

The 29 percent of the institutions that fell into one 

of the three growth categories represented 152 institutions 

(see Table 4). Fifty-one of the Liberal Arts I institutions 

were in the three growth categories making up 43 percent of 

the Liberal Arts I total. Twenty-fivp. percent of the 

Liberal Arts II institutions fit into one of the growth 

101 
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Table 3 

PERCENT OF INSTITUTIONS IN EACH ENROLLMENT CATEGORY 
BY CARNEGIE CLASSIFICATION 

Full Time Equivalency 

Enrollment Pattern Percent Percent Percent 
of LA I of LA II of Total 

Accelerated Growth 3 5 5 
Constant Growth 18 15 15 
Slowing Growth 22 5 9 

Stable Enrollments 20 14 15 
Slowing Decline 8 6.5 7 

Constant Decline 3 7 6 
Accelerated Decline 1 2 2 

Growth/decline 13 14 14 
Decline/growth 0 .6.5 5 
Erratic Enrollments .12 25 22 

Total 100 100 100 
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Table 4 

NUMBER OF INSTITUTIONS IN EACH ENROLLMENT CATEGORY 
Full Time Equivalency 

Enrollment Pattern LA I LA II Total 

Accelerated Growth 4 20 24 
Constant Growth 21 60 81 
Slowing Growth 26 21 47 
Stable Enrollments 24 57 81 
Slowing Decline 9 26 35 
Constant Decline 3 27 30 
AcceleY'ated Decline 1 9 10 
Growth/decline 16 56 72 
Deline/growth 0 26 26 
Erratic Enrollments 15 102 117 

Total 119 404 523 



104 

enrollment patterns- which included 101 Liberal Arts II 

institutions. 

Seventy-five institutions made up the 15 percent 

with declining enrollments. Declining patterns were evident 

for 12 percent of the Liberal Arts I institutions which 

included thirteen institutions, and 16 percent of the 

Liberal Arts II institutions, which included sixty-two 

Liberal Arts II institutions. 

In the stable enrollment category, the eighty-one 

institutions included twenty-four Liberal Arts I schools 

making up 20 percent of their total, and fifty-seven Liberal 

Arts II schools makinq up only 14 percent of their total. 

Liberal Arts I institutions composed only 22 percent 
~ 

of all liberal arts institutions. They made up 34 percent 

of the growing enrollment institutions, 30 percent of the 

stable enrollments, and 17 percent of the declining 

enrollment institutions (See Table 5). Liberal Arts II 

institutions which were 78 percent of the total included the 

other 66 percent of thE: growing enrollments, 70 percent of 

the stable enrollments, and 83 percent of the declining 

enrollments. 

Of the 29 percent of the institutions fitting into 

growth patterns, 34 percent of these were Liberal Arts I and 

66 percent were Liberal Arts II. Forty-three percent of 

the total Liberal Arts I institutions and 25 percent of the 

total Liberal Arts II institutions fit into growth patterns. 



Liberal Arts I 17 
Liberal Arts II 83 

Total 100 

Tab 1e 5 

PERCENT OF LIBERAL ARTS I AND LIBERAL ARTS I I 
INSTITUTIONS IN EACH ENROLLMENT CATEGORY 

26 
74 

100 

55 
45 

100 

Full Time Equivalency 

30 

70 

100 

26 
74 

100 

10 

90 

100 

10 

90 

100 

22 
78 

100 

a 13 

100 87 

100 100 

..... 
o 
U1 
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Fifteen percent of the 523 institutions fit into a 

stable enrollment pattern Thirty percent of these were 

Liberal Arts I. and 70 percent were Liberal Arts II. Of the 

Liberal Arts I institutions, 20 percent had a stable 

enrollment pattern. Fourteen percent of the Liberal Arts II 

institutions had a stable enrollment pattern. 

Declininq enrollment patterns encompassed 15 percent 

of the institutions. Of that 15 percent, 17 percent were 

Liberal Arts I institutions and 83 percent were Liberal Arts 

II insti tutions. The Liberal Arts I institutions included 

12 percent with a declininq enrollment pattern. The Liberal 

Arts II institutions had 16 percent with a declining 

enrollment pattern. 

Still using full-time equivalency enrollment 

figures (Table 3 shows complete detail), the institutions 

fell into the ten enrollment pattern groups in the following 

way: constant growth, 15 percent; slowinq growth" 9 

percent; accelerated growth, 5 percent; stable enrollments, 

15 percent; constant decline, 6 percent; slowing decline, 7 

percent; accelerated decline, 2 percent; growth/decline, 14 

percent; decline/growth, 5 percent; and erratic, 22 percent. 

Investigating this in greater detail, 26 percent of 

the constant growth pattern were Liberal Arts I 

institutions, and 74 percent were Liberal Arts II 

institutions. Again, Liberal Arts I institutions were 22 

percent and Liberal Arts II institutions were 78 percent of 
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all liberal arts institutions. In the slowing growth qroup. 

55 percent were Liberal Arts I institutions and 45 percent 

were in the Liberal Arts II category. The accelerated 

growth group included 17 percent in Liberal Arts I and 83 

percent in Liberal Arts II. In the stable group, 30 percent 

were in Liberal Arts I, and 70 percent were in Liberal Arts 

II. The Liberal Arts I category made up 10 percent of the 

constant decline group, and the other 90 percent were in 

1.1 i be r a 1 Art s I 1. A c c e 1 era ted dec 1 i n e a 1 so inc 1 u d e d 1 0 

percent Liberal Arts I and 90 percent Liberal Arts II. The 

Liberal Arts I classification made up 26 percent of the 

slowing decline group with 74 percent being in Liberal Arts 

II. In the growth/decline group, 22 percent were Liberal 

Arts I, and 78 percent were in Liberal Arts II. None of 

the Liberal Arts I group fell into a decline/growth group. 

The erratic group included 13 percent Liberal Arts I and 87 

percent Liberal Arts II (see Table 5), 

Of the total Liberal Arts I institutions 

categorized, 18 percent showed constant growth, 22 percent 

slowing growth, 3 percent accelerated growth, 20 percent 

stable enrollments, 3 percent constant decline, 13 percent 

slowing decline, 1 percent accelerated decline, 13 percent 

growth/decline, 0 percent decline/growth, and 12 percent 

errati c (see Table 3). 

For the total Liberal Arts II institutions, the 

percentages were 15 percent constant growth, 5 percent 
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slowing growth, 5 percent accelerated growth, 14 percent 

stable enrollments, 7 percent constant decline, 7 percent 

slowing decline, 2 percent accelerated decline, 14 percent 

in a growth/decline pattern, 6 percent in a decline/qrowth 

pattern, and 25 percent erratic (see Table 3). 

It was obvious that there were twice as many growing 

enrollment liberal arts institutions as declininq enrollment 

liberal arts institutions. It was also ~bvious that the 

Liberal Arts I institutions had a larger percent of their 

total in the growing category. 

Less than one-fourth of the 523 liberal arts 

institutions categorized in this phase were Liberal Arts I 

colleges, Almost half of the Liberal Arts I institutions 

experienced growth (see Table 4). About one-fourth of the 

Liberal Arts II colleges showed growth. The overall pattern 

of Liberal Arts I institutions was one of slowing growth. 

Growing Liberal Arts II institutions fell, statistically, 

into a constant growth pattern, although, in fact, the trend 

line was cyclical (see Fiqure 25). The overall pattern of 

all liberal arts institutions, statistically, was one of 

constant growth. 

Phase III .F,esults 

Discriminate analysis may be conceptualized as 

defining "regions of classification which maximize the 

variation within the predicted classes as a proportion of 
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the tot a 1 va ria n c e" (A 1 d ric han den u d de, 1 975 p. 58 9). I tis 

an indication of the "discriminabilityn of the independent 

variables as predictors of enrollment trends. SPSS, the 

packaged computer program used to conduct the discriminant 

analysis, was described by Huberty (1975 p.587) as "the most 

complete discriminant analysis program." 

Analysis of Growth and Decline Enrollment Groups 

Liberal Arts~. Because in this first analysis 

there were only two groups, the growth and the decline, only 

one discriminate analysis function was necessary to 

discriminate between the groups. The canonical correlation, 

the measure of the discriminate function's ability to 

separate the groups, was .90 (sig .01). This information 

indicates a very high likelihood that the discriminate 

function does discriminate between growth and decline 

institutions. Also, 100 percent of the group cases were 

correctly classified based on the results of the function. 

The proportion of cases correctly classif ied indicates the 

accuracy of the procedure and indirectly confirms the group 

separation. This percentage of known cases correctly 

classified was a measure of group differences, and used 

along with the canonical correlation, indicated the amount 

of discrimination contained in the variables. "As a direct 

measure of predictive accuracy, this percentage is the most 

intuitive measure of discrimination" (Kleck 1975 p.50). 
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A difficulty did arise, however, as can be seen in 

Table 6. Of sixteen institutions in the sample for Liberal 

Arts I insti t u ti ons, fifteen had grow inq enrollments, and 

only one had a declining enrollment. The implication was 

strong that the Liberal Arts I institutions, as a group, 

were inclined to have growing enrollments. Even among the 

seventeen ungrouped Liberal Arts I institutions, those in 

the stable, qrowth/decline, decline/qrowth, and erratic 

groups, thirteen better fit the growth group and only four 

better fit the decline group. The discriminating variables 

identified in this portion of the analysis, therefore, can 

apply to the growth institutions but would be very 

questionable in making generalizations about declining 

enrollment Liberal Arts I institutions. 

Table 6 provides the standardized canonical 

discriminant function coefficients for the variables that 

separated growinq institutions from declininq institutions. 

Beside each coefficient is the percent that variable 

contributed to the discriminatinq process. 

An institution's discriminate score represents the 

number of standard deviations that institution was away from 

the mean for all institutions on the function. It is 

computed by taking the value for the institution for each 

variable selected in the function and multiplying it by the 

coefficient for that variable. These products, along with a 

constant (an ad;ustmant of means so that the mean 



Table 6 

LIBERAL ARTS I RESULTS 

Two Groups 

Number Group Standardized 
Enrollment of Centroid Canonical Percent 

Trend Schools (Mean) Variab1e* Discriminant of 
Function Contribution 

Growth 15 .52 Coeffi ci ent 
Decline 1 -7.85 GOURMAN 1.66 23 

Total 16 ROOMS -1.27 18 
PCAID -1.20 17 

Canonical Correlation = .91 RELIG -1.23 17 
Percent of Variance = 100 SIZE 1.07 15 
Significance = .004 HEINST .73 10 
Percent Correctly Classified = 100 

*See pa~e 92 for definition of 
vari ab 1e symbol 

...... 

...... 
N 
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discriminate score for all institutions will equal zero), 

ar e then added. A mean discriminate score for all the 

institutions in a group is called the group centroid. Since 

this group centroid is the most typical position for each 

group, the comparison of group centroids provides an 

indication of how much the groups differ. The discriminate 

function analysis is designed to derive coefficients for the 

function so that the group means on the function provide 

maximum group differences. If the group centroids are not 

too far apart, there is probably some overlapping of some of 

the individual schools. This means schools classified in 

one group may have some or many characteristics of another 

group causing the group centroids to be close. If group 

centroids were identical, there would be no difference 

between those groups. 

The group centroid (mean discriminate score) for the 

growing institutions was .52. The group centroid for the 
""" ......... 

dec 1 i n i n g -i n s tit uti on was -7.85. The 8.37 standard 

deviation difference between these group centroids indicates 

almost no overlapping of individual schools. (Note that 

over 99 percent of all values fit within six standard 

deviations on the normal curve.) In the function histogram 

produced by the computer (Figure 26), it is p~ssible to 

visually see how the institutions were distributed according 

to their individual discriminate scores and the resulting 

group centroid of .52 for the growth institutions. Each "1" 
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represents a growing institutions, and the "2" represents a 

declining institution. Stacked numbers provide an 

indication of the density of points. The horizontal axis is 

the discriminant function measured in standard deviation 

units. Note that the declininq institution in this function 

is off of the scale. 

Interpretation of the information is done by 

comparing discriminant function coefficients for the 

variables and the group centroids to determine in what way 

the variable relates to that group. Further interpretation 

is possible through the use of group means, qroup standard 

deviations, and within group correlations for each variable, 

all of which are provided in the SPSS output. 

Accordinq to the coefficients and the calculated 

mean score for each variable within its group (see 

Appendix B), growth schools had fairly high Gourman ratingsl 

(434 mean) I had dor mi tory rooms avai 1 abl e for about 80 

percent of their students, and included some institutions 

that make reliqious demands on their students (chapel 

attendance, classes on religion, etc.). A small percentage 

(mean 38 percent) of their students were on student aid. 

These institutions tended to be larger institutions than the 

1. The Gourman rating was used as the measure of 
quality for this study It is recognized, however, that the 
rating is not the variable influencing enrollment. It is 
the perceived quality of the institution that the Gourman 
rating was used to reflect that is the true variable. 
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average liberal arts institution (mean 1.556 compared to a 

mean of 959 for all liberal arts institutions), The growing 

Liberal Arts I institutions were in states having a fairly 

small number (mean .000014) of higher education institutions 

per capita in the state. The within group correlations of 

the variables showed no notable relationships among the 

variables. 

Other information on growing institutions was that 

only 36 percent of the students in the Liberal Arts I 

colleges were female compared to almost 50 percent 

nationally, 5 percent were graduate students, 4 percent were 

part-time students, 27 percent were first-time students, and 

33 percent were residents of the state in which the 

institution was located. 

Liberal ~ II. Among the sample of Liberal Arts 

II institutions analyzed, the growing enrollment 

institutions and the declining enrollment institutions were 

almost evenly divided. The ungrouped institutions also fell 

amost evenly into two groups (Table 7). 

The canonical correlation for the function was .85 

(sig .00). According to the classification results, 91.49 

percent of the forty seven institutions used in the 

discriminate analysis were correctly classified~ This 

indicated the variables selected did a qood job of 

discriminating between growing and declining institutions. 
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The group centroid for the growth enrollment 

institutions was -1.61. For the decline enrollment 

institutions the group centroid was 1.S4. The separation 

between these groups is a distant 3.lS, a good indication 

that the overlap in these two groups is minimal. 

As can be seen in Table 7, the two most important 

variables were age of the institution and the percent of 

students who could be housed in dormitories on campus. The 

growing institutions were relatively newer schools (mean Sl 

years compared to a mean of 79 years for declining 

enrollment institutions) and housed a larger percent of 

students in dormitories (mean 88 percent compared to 64 

percent for the declininq institutions). While the sex of 

the institution did not carry as much weight as the above 

two variables, it is noteworthy that all but one of the 

qrowing institutions were coeducational institutions. Nine 

all-female institutions could be found among the declining 

group. 

The variables with small discriminating powers were 

size. Gourman ratinq, percent of students on financial aid, 

programs other than liberal arts programs, and location in 

the sunbelt. The growinq institutions are smaller (mean 624 

vs 697), have lower Gourman ratings (316 vs 347), have a 

larger percent of their enrollees on student aid (mean S9 

percent vs 57 percent), have more professional and technical 



Table 7 

LIBERAL ARTS II RESULTS 

Number Group 
Enrollment of Centroid 

Trend Schools (Mean) 

Growth 23 -1.61 
Decline 24 1. 54 

Total 47 

Canonical Correlation = .85 
Percent of Variance = 100 
Significance = .000 
Percent Correctly Classified = 91 

Two Groups 

Standardized 
Canonical 

Variable* Discriminant 
Function 

. Coeffi ci ent 

SCHAGE 1.18 
ROOMS -1.09 
SEX - .83 
SIZE - .50 
GOURMAN .51 
PCAID .43 
LA .29 
SUN .22 

Percent 
of 

Contribution 

23 
22 
16 
10 
10 
9 
6 
4 

*See page 92 for definition of 
variable symbol 

co 
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programs, and have more institutions located in the sunbelt 

than do declining institutions. 

The computer produced histogram (Figure 27) of the 

discriminate scores for the function on Liberal Arts II 

institutions provides a good visual view of how the 

institutions were distributed. Some overlappinq of 

individual schools can be observed. Seven schools, in this 

case, have some characteristics of the other group causing 

the overlap. 

The growing institutions had about an even split of 

male and female students, 2 percent were graduate students, 

9 percent were part-time students, a large percent (32) were 

first-time students, and about 65 percent were residents of 

the state in which the institution is located. For 

declining schools 59 percent were women, and only 1 percent 

were graduate students. The percent of part-time students 

was about equal to that of growing schools, as was the 

percent of first-time students and the percent of state 

residents enrolled. The make-up of the student body was 

apparently of little siqnificance in distinguishing between 

growing and declining Liberal Arts II institutions. 

The pooled within group correlations may be useful 

in interpretinq the discriminate functions in some cases 

because of thei r stabil i ty (Darl ington, Weinberg, and 

Walberg 1973), though that was not true in this study. They 

can also help in determining what variables are working 



F 
Il e 
C 
U 
E 
N 
C 

D 

" 

" 

.. 
• 
• • 
+ 
• 
• 
• .. 
• 
• 

-- ~~~~~tC~L ~T~C~T~T~A~T FV~~TT1~ 1 --
+ 
• 

+ 
• 
• 
• .. 
• 
• y • • 

2 .. 1. ? .. 
• 1 12' 2? • 
• .1 11 1 ?~'7. • 
• 1 1111111111 112 111?E7.'22?27Z'?? , • 

"l'T ••••••••• + .................... + .................... + ............................... 1!' T 
-~ -~ -7. 0 ~ " ~ 

G R "" p ~ ~ to' T ~ (1' '" ~ / 
Group Centroid 

?~ 
Grt')wth Decline Group Centroid 

Figure 27. Liberal Arts II, Two Groups, All Groups Stacked Histogram' 

...... 
N 
o 



121 

together positively and negatively in the discriminating 

process. 

Analysis of Growth, Stable and Decline Enrollment Groups 

The addition of nine Liberal Arts I and six Liberal 

Arts II institutions classified as stable enrollment 

colleges was used in a three group discriminate function 

analysis, The addition of the third group allowed the 

addition of a function (a new dimension) to the analysis. 

According to the SPSS program, the first function provides 

the most powerful discrimination. The significance level of 

the second function determines whether it contributes 

meaningfully to the discrimination amonq the groups. 

Liberal Arts I. The addition of the stable 

institutions to the analysis caused some change in the 

results as shown in Table 8. The canonical correlation for 

the first function was .86 with a siqnificance of .003. The 

percent variance was 85 percent for Function 1 indicating 

Function 2 provided 15 percent more discrimination to the 

analysis. ! There was no significant difference among the 

groups on the second function. Therefore, the second 

function was of limited value in discriminating among 

groups. However, recall that there was only one declining 

institution. The classification results were 92 percent 

correct, an indication of good discrimination among the 

three groups. 



Number 
Enrollment of 

Table 8 

LIBERAL ARTS I RESULTS 

Group 

Three Groups 
Function I 

Centroid 
Standardized 

Canonical 
Trend Schools (Mean) Variabl~ Discriminant 

Function 
Growth 15 1.26 Coefficient 
Stable 9 -1.96 GRAD2 -1. 10 
Decline 1 -1.30 HSGRAD .92 

Total 25 PCAID - .43 
-----

SUN - .54 
Canonical Correlation = .86 GOURMAN .61 
Percent of Variance = 85 SEX .51 
Significance = .003 RELIG - .05 

Percent 
of 

Contribution 
Two Functi ons 

22 
21 
14 
13 
13 

10 
5 

Percent Correctly Classified = 92 *See page 92 for definition of 
variable symbol 

~ 
N 
N 
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The growth group centroid was 1.26. The stable 

group centroid was - 1.96, a 3.22 standard deviation 

difference from the growth group. The declininq institution 

had a discriminate score of -1.3. This is 2.56 standard 

deviations from the growth institutions, a qood separation, 

but only .36 from the stabl~ institutions explaining why the 

significance value was hiqh. In short, the growth 

institutions were quite well separated from the other two 

groups, but differences between declininq and stable 

institutions were not sharp_ 

The use of two functions allowed for a two function 

plot (Fiqure 28) of the group centroids and individual 

cases. (As reported before there was only one declining 

institution.) The horizontal dimension represents Function 

I, and the vertical dimension represents Function 2. The 

stars indicate the group centroids. As the plot shows, 

there are overlapping dimensions. Groups 1 and 2 (the 

growth and stable groups) both have cases intruding into the 

group 3 (decline) territory, and groups 1 and 2 also overlap 

somewhat. 

The addition of the stable group to the analysis 

caused a difference in the selection of discriminating 

variables. The percent of students in dormitories, the size 

of the institution, and the number of higher education 

institutions per capita in the state no longer made a 

significant contribution to the discrimination amonq the 
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three groups. Graduate programs, the number of high school 

graduates in the state, the institution's location in the 

sunbelt, and whether the institution is coeducational or 

single-sex had all become discriminators. The Gourman 

rating and religious demands contributed far less than they 

did when only two groups were used in the analysis. The 

contribution of the variable, percent of students on student 

aid, only dropped 3 percent in its contribution to the 

difference in these three types of enrollment trends. 

The mean Gourman rating for stable enrollment 

institutions is the same as the Gourman rating for the 

declining institution (404). A larger percent of schools 

amonq the stable institutions make religious demands than 

among the growth enrollment institutions. No religious 

demands are made in the declininq enrollment institution. 

The mean percent of students on student aid is 11 percent 

higher in the stable group (49 percent) than in the growth 

qroup (38 percent). The declining enrollment institution 

has 83 percent of its enrollees on student aid. 

There is a larger percent of single-sex enrollment 

(all female) institutions in the stable group than in the 

growth group. The declining enrollment institution is 

coeducational. None of the stable enrollment institutions 

nor the declining enrollment institution has graduate 

programs. More than half of those in the growth enrollment 

group do have graduate programs. A sunbelt location for 
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some institutions is found among the growth group, but not 

in the stable group nor is the declining enrollment 

institution in the sunbelt. The mean for the number of high 

school graduates in the state in the growth enrollment group 

is 116,400, in the stable enrollment group is 64~111, and 

for the single declining enrollment institution is 146,219. 

An evaluation of the means amonq the qroups for 

these discriminating variables provides a better 

understanding of why there was some overlap of territory in 

this discriminate analysis. However, there was still enough 

differences among the three groups for these variables to 

discriminate among the groups with a degree of accuracy. 

In the stable schools, an average of 45 percent were 

female, 2 percent were part-time students, 30 percent were 

first-time students, and 39 percent were state residents. 

There were no graduate students. This means an average of 9 

percent more women in stable enrollment schools than in 

growth enrollment schools, 2 percent fewer part-time 

students, 3 percent more first-time students, and 6 percent 

more state residents, 

Liberal Arts II. The six stable enrollment 

institutions caused some, but not major, changes in the 

analysis of Liberal Arts II institutions. The change in 

variables that discriminate among groups was slight. Only 

the liberal arts curricula variable was deleted. The 

variables number of high school graduates in the state, 
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tuition, and community size were added, though none of these 

contributed a great deal to the discrimination among schools 

(only 13 percent for all three variables>. 

As indicated in Table 9, the canonical correlation 

was .83 for the first function with a siqnificance of .000. 

The percent of variance for Function 1 was 76 percent 

leaving 24 percent of variance for Function 2. The 

siqnificance for Function 2 was .003 meaning Function 2 did 

contribute significantly to the discrimination amonq the 

groups and was useful to the analysis. The classification 

results were 85 percent correct, still an indication of good 

discrimination among the three groups. 

The group centroids for Function 1 for growth, 

stable, and decline groups were 1.53, .39, and -1.57, 

respectively. This is a separation of 1.14 between groups 1 

and 2, 1.96 between groups 2 and 3, and 3.09 between groups 

1 and 3, indicatinq fairly good separation of the groups. 

As can be seen in Figure 29, the plot of the groups for 

Functions 1 and 2, there is little territory overlap in this 

analysis. 

The variables, percent of students housed in 

dormitories and age of school, declined in percentage of 

contribution to the analysis when stable enrollment 

institutions were added, but remained the two most important 

variables. The contributions of the single-sex, 

coeducational variable and the institution size variable 



Table 9 

LIBERAL ARTS II RESULTS 

Number Group 
Enrollment of Centroid 

Trend Schools (Mean) 

Growth 23 1.53 
Stable 6 .39 
Decline 24 -1.57 

Total 53 

Canonical Correlation = .83 
Percent of Variance = 76 
Significance = .000 

Three Groups 
Function I 

Percent Correctly Classified = 85 

Standardized 
Canonical Percent 

Variab1e* Discriminant of 
Function Contribution 

Coeffi cient Two Functi ons 

ROOMS .99 17 

SCHAGE - .93 17 
SEX .85 16 
SIZE .40 10 

SUN - .26 9 
GOURMAN - .54 9 
PCAIO - .48 8 
HS GRAD .07 6 
TUn .07 4 
COMSIZ .04 3 

*See page 92 for definition of 
variable symbol ~ 
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remained the same, and the Gourman rating and percent of 

students on student aid variables each dropped 1 percent in 

their total contribution to the discrimination. The sunbelt 

location variable increased 5 percent. 

Stable enrollment institutions include coeducational 

schools and are larger (mean 969) than either growth (mean 

624) or decline (mean 697) enrollment institutions. Stable 

enrollment institutions also are older (mean 97 years) than 

the other two groups. (Perhaps they choose to remain stable 

since they already are well established and larger than the 

growing and declining institutions.) They house a larger 

percent of their students on campus (mean 84 percent) than 

the declininq enrollment institutions, but less than the 

qrowth enrollment institutions. A larger percent of the 

stable enrollment institutions are located in the sunbelt 

than are the growth institutions, and a larqer percent of 

growth institutions are in the sunbelt than are the 

declining institutions. Where the older schools (stable 

enrollment group) had the highest mean Gourman rating (355), 

the youngest schools (growth enrollment group) had the 

lowest mean Gourman ratinq (316). The mean Gourman rating 

for declining schools was 347. 

There was little difference in the percent of 

students using financial aid amonq the three groups (growth 

group mean 59 percent, stable group mean 56 percent, decline 

group mean 57 percent). Included in the variables that add 
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little in the discrimination are high school graduates in 

the state. The stable group had a small graduate market 

(mean 51,574). The growth group had the largest (mean 

130,879), and the decline group had a mean of 87,527. 

Tuition is lowest in growth schools (mean $1,463) and 

highest in stable schools (mean $1,860). Declining 

institutions' mean tuition is $1.793. The stable schools 

are located in smaller communities than the growing and the 

declininq insti tuti ons. 

In the stable enrollment group an average of 37 

percent were female, .9 percent were graduates, 1.63 percent 

were part-time, and 29 percent were first-time students. 

All of these percentages are significantly lower than the 

growth and decline enrollment institutions. An average of 

66 percent of the stable enrollment institution's students 

were state residents, slightly less than for declining 

enrollment institutions and slightly more than for growth 

enrollment institutions. 

Analysis of Seven Enrollment Groups 

The final discriminate analysis was done with seven 

groups. Discrimination among all seven enrollment patterns 

should yield optimum information for enrollment planning. 

The growth/decline, decline/qrowth, and erratic groups were 

not used because they were not distinctly growth or decline 

groups, and initial analyses using them had caused 



ambigui ties. 

analysis. 
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No additional institutions were added to the 

Liberal Arts 1.. The division of the growth and 

decline groups added two dimensions to the analysis for 

Liberal Arts I. These two addi~ions were in the growth area 

as there was only one declininq institution in the sample. 

The decline institution was classified in the constant 

decline enrollment group. With five groups, four functions 

were possible. 

The canonical correlation for Function 1 was .89 and 

the significance was .001 (Table 10)~ The explanatory 

variance was 61 percent for Function 1, 21 percent for 

Function 2, 14 percent for Function 3, and 4 percent for 

Function 4. Whereas the significance level for Function 2 

was .038, neither Function 3 or 4 yielded a significant 

difference among the groups in the analysis. 

Figure 30 uses only the first two functions in the 

plot of the group centroids and of the individual 

institutions. In several cases individual institution's 

discriminate scores were so close to one another that both 

institutions could not be placed on the plot because they 

occupied the same space. These scores were still used, 

however, in the placement of the group centroid. 

The group centroids for Function 1 did show 

separation though the separation was not as clear as when 

fewer groups were analyzcc. Starting with the lo\\'est 



Number Group 
Enrollment Trend of Centroi d 

Schools (Mean) 

Accelerated Growth 2 -2.97 
Constant Growth 7 - .41 
Slowing Growth 6 -1.75 
Stable 9 1. 95 
Slowing Decline 0 
Constant Decline 1 1. 76 
Accelerated Decline 0 

Total 25 

Canonical Correlation = .89 
Percent of Variance = 61 
Significance = .001 

Percent Correctly Classified = 76 

Table 10 

LIBERAL ARTS I RESULTS 

Seven Groups 
Function I 

Standardized 
Canonical 

Variab1e* Discriminant 
Function 

Coeffi cient 

GRAD2 1.23 
SUN .78 
SEX - .67 
HSGRAD - .65 
GOURMAN - .28 
ROOMS - .30 
PCAID .49 

Percent 
of 

Contribution 
Four Functi ons 

20 
17 

14 
14 
14 
12 
11 

*See page 92 for definition of 
vari ab 1 e symbol 
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negative group centroid and movin9 upwards to the highest 

positive group centroid, between group 1 and group 3 were 

1.22 standard deviations (-.27 and -1.75). Between qroup 2 

and group 3 were 1.34 standard deviations (-1.75 and -.41). 

Group 2 and group 5 were separated by 2.17 standard 

deviations (-.41 and 1.76), but group 5 and group 4 were 

only separated by .19 standard deviations (1.76 and 1.95). 

As can be seen on the plot, the group 4 centroid is right 

next to the one declininq enrollment institution causing 

questionable ability to discriminate between these two 

groups. 

The classif ication results were 76 percent correct 

which is high, though not as high as in past analyses. This 

percentage, however, should be judged in relation to the 

expected percent of correct classifications if 

classification were done at random. With two groups, chance 

could expect a 50 percent accuracy in classification. With 

four, 25 percent would be expected, and with five groups, 20 

percent would be expected. The 76 percent accuracy, 

therefore, is relatively high. 

The discriminating variables selected by the 

discriminate process for this analysis were very little 

different from those in the three group analysis. The 

religious demands variable, which made little contribution 

earlier, was dropped, and the percent of students housed on 

campus variable was added. The percent of students housed 



136 

in dormitories variable had been selected in the two group 

analysis. 

Since differences between the stable and declining 

group have been discussed previously, differences in the 

three growth groups are discussed here. It was discovered 

earlier that there are no graduate programs in the stable 

and declining enrollment groups. This analysis shows that 

the largest percentage of schools with graduate programs 

were those in the slowing enrollment growth group. Only one 

of the two accelerated growth enrollment institutions and 

less than half of those in the constant enrollment group had 

graduate programs. Also revealed is that there was only one 

of the Liberal Arts I institutions in the sample located in 

the sunbelt. This institution was classified in the 

accelerated growth enrollment group. 

The only growth group that includes single-sex 

enrollment institutions is the constant growth group. All 

of the other growth enrollment groups include only 

coeducational enrollment institutions. 

The mean for the number of high school graduates in 

the state is lower in the accelerated/growth group (54,749) 

than in the stable enrollment group ~4,111). The highest 

mean was in the decline enrollment group (146,219). The 

constant growth group averaged 135,518, and the slowing 

growth group averaged 114,645. This variable stresses the 
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importance of out-of-state enrollees in these private 

institutions. 

The hiqhest mean Gourman rating was in the 

accelerated growth group (543), and the lowest was in the 

slowing growth group (367). The constant growth group had a 

mean Gourman ratinq of 460. The accelerated growth group 

provided dormitory space for the largest percent of students 

(93 percent). The mean for the constant growth group (77 

percent) and the slowing growth group (78 percent) were both 

lower than the mean percent of students able to reside in 

dormitories in the stable and declining group. All of the 

growth groups had lower percentages of students on financial 

aid than did the other groups. The mean for the accelerated 

growth groups was 40 percent, for the stable growth group 

was 42 percent, and for the slowing growth group 33 percent. 

Clearly, financial aid was not necessary to entice the 

majority of the students to these institutions. A summary 

of these results is found in Table 12. 

The means for the growth groups on those variables 

that could not, for reasons previously noted, be included in 

the discriminant analysis solution were percent of females 

in accelerated growth group, 24 percent~ in constant growth 

group, 40 percent~ and in slowing growth group, 35 percent 

These percentages were considerablY lower than for the 

stable and declining groups, and low compared to national 

averages. The average percent of graduate students for the 
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accelerated growth groups was 3 percent, for the constant 

growth group 9 percent, and for the slowing growth group 1 

percent. This is surprisinq since the constant growth group 

had a lower average number of schools with graduate 

programs -

The accelerated growth group enrolls few part-time 

students, an average of 2 percent compared to 5 percent for 

the constant growth group and 4 percent for the slowing 

growth group. The mean for first-time students enrolled was 

almost the same for all three growth groups. The percent of 

state resident enrollment was 25 percent for the 

accelerated growth group, 39 percent for the constant growth 

group, and 28 percent for the slowing growth group. None of 

these figures even approach the 90 percent figure reported 

earlier for the declininq enrollment institution. 

Liberal A~~~~. The division of the growing and 

the declininq institutions into these groups resulted in the 

largest numbers of schools being in the constant growth and 

constant decline classification (see Table 11). With seven 

groups and a possible six functions, discrimination among 

groups was more difficult to achieve, and no one variable 

alone made a sizeable contribution to the discrimination. 

The canonical correlation for the first function was 

.87 with a .000 significance. The variance contributed by 

the first function was 48 percent. FUnction 2 contributed 

another 24 percent with a .000 significance and Function 3 



Number 
Enrollment Trend of 

Schools 

Accelerated Growth 4 
Constant Growth 16 
Slowing Growth 3 
Stable 6 
Slowing Decline 4 
Constant Decline 18 
Accelerated Decline 2 

Total 53 
-----_._-

Canonical Correlation = .87 
Percent of Variance = 48 
Significance = .000 

Table 11 

LIBERAL ARTS II RESULTS 

Group 
Centroi d 

(Mea"!) 

- .57 
-2.04 
- .95 
- .32 

1. 35 
1. 51 
3.54 

Seven Groups 
Function I 

Percent Correctly Classified = 81 

Standardized 
Canonical Percent 

Variab1~ Discriminant of 
Function Contribution 

Coeffi ci ent Si x Functi ons 

ROOMS -1.04 13 

SCHAGE .88 13 
SEX - .74 11 
GOURMAN .64 11 

PCAID .49 8 
HSGRAD .08 8 
HEINST - .13 6 
SUN .22 6 
COMSIZ - . 15 6 
TUn .20 6 
GRAD2 . 14 5 

SIZE - .36 5 
*See page 92 for definition of ..... 

w 
variable symbol \.() 
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another 12 percent with a .019 siqnificance. Function 4 

contributed 11 percent, Function 5 contributed 4 percent, 

and Function 6 contributed only 1 percent. They were not 

significant discriminators among the groups. The 

classification of institutions was 81 percent correct which 

was extremely good considering that a random classification 

would have resulted in only 14 percent accuracy_ 

The overlapping of territory is very obvious in the 

plot (Figure 33) of the first two functions. Again, there 

were scores so close to one another that both could not be 

shown on the plot. Beginninq with the lowest neqative group 

centroid and moving to the hiqhest positive group centroid, 

group 2 and group 3 were separated by 1.09 standard 

deviations. Group 3 and group 1 were separated by .38 

standard deviations, and group 1 and group 4 by only .25 

standard deviations. There was more separation of group 4 

and group 5 with 1.67 standard deviations. Group 5 and 

group 6 had little separation with .16 standard deviations, 

but group 6 and group 7 were separated by 2.03 standard 

deviations. It becomes obvious that the more carefully the 

groups are delineated, the more difficult it is to 

discriminate among the groups. Discrimination is 

particularly problematic when the qrowth groups and the 

decline groups are broken into smaller groups according to 

their growth or decline pattern. 
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In comparison to the three group analysis, variables 

added were the addition of the number of higher education 

institutions per capita in the state variable and the 

graduate program variable. The three variables that 

contributed the most to the three group analysis (percent of 

students housed in dormi tor ies, school age, and single-sex 

coeducational status of the institution) continue to be the 

most significant contr ibutors to the seven group analysis, 

but the Gourman rating also became more important. 

The percent of students able to stay in dormitories 

was highest for the constant growth group (mean 96 percent) 

and for the slowing growth group (mean 92 percent). The 

accelerated growth institutions were able to house only 52 

percent of their students. The constant decline group mean 

was 69 percent, but the slowing decline and accelerated 

decline groups fell even lower with 50 percent as their 

g roup means. 

The stable institutions were the oldest group (97 

years), perhaps because they chose not to grow. Next was 

the constant decline group (83), the accelerated decline 

group (77), and the slowinq decline group (59). Among 

Liberal Arts II institutions, age does not appear to have 

resulted in increasinq enrollments. The accelerated growth 

group and the slowing growth group both had low means of 39 

years. The constant growth group averaged 57 years. 

Clearly, youth was positively associated with growth. 
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The only growth group to have single-sex 

institutions (female) was the constant growth group. All 

three of the decline groups had sinqle-sex institutions. 

The highest mean Gourman rating was for the slowing growth 

group (378), and the lowest mean was for the accelerated 

growth group (298). The constant growth group had the 

second lowest Gourman rating (309). The slowinq decline, 

constant decline, and accelerated decline groups boG means 

of 330, 349, and 362, respectively. on the Gourman scale. 

The accelerated growth group and the accelerated 

decline group have 60 percent of their students on financial 

aid. A hiqher 61 percent is shown for constant growth and a 

low 45 percent for slowinq growth. The stable group has 56 

percent, and slowing decline and constant enrollment pattern 

have 57 percent on student financial aid. 

The largest state market of high school graduates is 

among the accelerated growth group (mean 204,094), and the 

smallest is among the accelerated decline (mean 47,581), 

Constant qrowth has 127,337, slow ina growth 52.155, stable 

51,974, slowing decline 60,520, and constant decline 97,967. 

The accelerated growth group has the lowest number 

of higher education institutions per capita in the state 

(.00012) and slowinq growth the highest (.000023). The 

accelerated decline runs a second hiqh with .000022. From 

high to low with the other groups, constant decline has 

.000013, constant growth .000014, stable .000015, and 
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slowing decline .000016. The accelerated growth group had 

one institution in the sunbelt (25 percent), and the 

constant growth has 5 (31 percent). The highest sunbelt 

location is among the stable group (67 percent). The only 

other group with a sunbelt located institution is the 

constant decline with one college (6 percent). 

Institutions in the constant decline group are 

mostly located in the smaller communities but the stable 

decline are in small communities also. Slowing decline 

insti tutions are mostly located in the larger communi ties. 

Accelerated growth and accelerated decline are also in large 

communities, but smaller than the slowing decline group. 

The other two growth groups, slowinq and constant, are 

usually located in medium sized communities (50,000 to 

100,000 population). 

The hiqhest tuition group is the accelerated decline 

group ($2,292). The lowest is the slowinq growth group 

($1,371). The stable group averages $1,860, slowing decline 

$1,805, constant decline $1,736, accelerated qrowth $1,584, 

and constant growth $1,450. 

The only group to not have any qraduate programs is 

the accelerated decline group. The accerated growth group 

shows that 25 percent of its schools have graduate programs. 

Constant growth have 19 percent, and slowing growth have 33 

percent. The stable group have 17 percent, slowing decline 
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50 percent, and constant decline 6 percent of their 

institutions with graduate programs. 

The largest schools are the stable colleges (mean 

969), Accelerated 9rowth schools average 842 and slowing 

decline 806. Those averaging in the 600's are accelera~ed 

decline (684), constant decline (675), and constant growth 

(608). The smallest enrollment is in slowinq growth 

colleges (mean 424). A summary of these results is found in 

'rable 13. 

While the stable enrollment grouE' had the lowest 

percentage of female students (37 percent). the slowing 

decline group had the hiqhest percentage (70 percent). The 

constant decline group had a 56 percent female enrollment, 

and the accelerated decline had 55 percent as did the 

slowinq growth group. The accelerated growth institutions 

were 52 percent female, and the constant growth institutions 

were 49 percent female. 

The accelerated growth group had a 6 percent 

graduate enrollment and the slowing decline group a 5 

percent graduate enrollment The constant growth and 

slowing growth groups both had 2 percent graduate 

enrollments. The other two decline groups had less than 

one-quarter of a percent who were graduate students, in 

keeping with their lack of graduate programs. 

The accelerated growth group had the largest percent 

of part-time students (19 percent) which might partially 



Table 12 
LIBERAL ARTS I - AGGREGATE RESULTS OF ANALYSIS FOR EACH ENROLLMENT TREND 

Variables Correlation Accelerated Constant Slowing Stable Constant 
with Growth Growth Growth Growth Decline 

Percent of colleges with graduate 
programs + 50 43 83 0 0 

Percent of colleges located in the 
sunbelt + 50 0 0 p 0 

Number of high school graduates in 
state 54,749 135,518 114,645 64,111 146,219 

Gourman rating + 543 460 367 404 404 
Percent of colleges that are single-

sex 0 14 0 11 0 
Percent of students able to reside 

in donni tory 93 77 78 88 82 
Percent of students on financial 

aid 40 42 33 49 83 
Number of higher education institu-

tions per capita in state * + 17 12 16 14 12 
Size of institution + 1,584 1,367 1,767 1,126 832 
Percent of colleges making religious 

demands on students + 50 14 17 33 0 

* times 10-6 (or per million) 

...... 
~ 
C'\ 



Table 13 
LIBERAL ARTS II - AGGREGATE RESULTS OF ANALYSIS FOR EACH ENROLLMENT TREND 

Variables Correlation Accelerated Constant Slowing Stable Slowing Constant Accelerated 
with Growth Growth Growth Growth Decline Decline Decline 

Percent of students able 
to reside in dormitory + 52 96 92 84 50 69 50 

Age of college 39 57 39 97 60 83 77 

Percent of colleges that 
are single-sex 0 6 0 0 25 39 ;:;:J 

Gourman rat i ng 298 309 378 355 330 349 362 
Percent of students on 

financial aid + 60 61 45 56 57 57 60 
Number of high school 

graduates in state + 204,094 127,337 52,155 51,974 60,521 97,967 47,581 

Number of higher educa-
tion institutions per 
capita in state * 12 14 23 15 16 13 22 

Percent of colleges 
located in sunbelt + 25 31 0 67 0 6 0 

Size of community medium small small small large small medium 

Tuition 1,584 1,450 1,371 1,860 1,805 1,736 2,292 

Percent of colleges with 
graduate programs + 25 19 33 17 50 6 0 

Size of institution 842 608 424 969 806 675 684 

Offer more than a liberal 
arts curricula--percent + 75 94 100 100 100 94 100 

I-' 

* times 10-6 (or per million) +::> 
-...J 
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explain the growth pattern, while the stable group had the 

lowest percentage (2 percent). The constant growth group 

had 6 percent, the slowinq growth group 8 percent, the 

slowing decline and constant decline groups both 9 percent, 

and the accelerated decline group only 4 percent part-time 

students. 

The percent of first-time students varied from 27 

percent to 33 percent. Twenty-nine percent were found in 

the accelerated growth group, 33 percent in the constant 

and the slowing growth group, 29 percent in the stable 

group, 27 percent in the slowing decline group, 31 percent 

in the constant decline group, and 33 percent in the 

accelerated decline group. 

Fifty percent of the enrollment in the accelerated 

decline qroup were state residents, and 80 percent of the 

enrollment in the accelerated growth group were state 

residents. Constant growth and slowinq growth institutions 

enrolled 64 and 53 percent state residents, respectively, 

and constant decline and slowing decline enrolled 71 and 63 

percent state residents, respectively. 

It should be noted that Liberal Arts I institutions 

enrolled a larqer percent of male students and more graduate 

students than did Liberal Arts II institutions (see Tables 

14 and 15). On the other hand, the Liberal Arts II 

institutions recruited a larger number of state residents, 

and were more accomodating of part-time students. Liberal 
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Arts I institutions were larger (see Table 15) and older 

(see Table 16) than Liberal Arts II institutions. 

Table 14 

STUDENT BODY CHARACTERISTICS 

LI BE RAL ARTS I 

Enrollmer.t Trend Percent Percent Percent 
Fema 1 e Grads Part-time 

Accelerated Growth 24 3 2 

Constant Growth 40 9 5 

Slowing Growth 35 1 4 

Stable 45 0 2 

Slowing Decline 0 0 0 

Constant Decline 47 0 3 

Accelerated Decline 0 0 0 

Tab le 15 

STUDENT BODY CHARACTERISTICS 

LI BERAL ARTS II 

Enrollment Trend Percent Percent Percent 
Female Grads Part-time 

Accelerated Growth 52 6 19 
Constant Growth 49 2 6 
Slowing Growth 55 2 8 
Stable 37 1 2 
Slowing Decline 70 5 9 
Constant Decline 56 0 9 
Accelerated Decline 55 0 4 

Percent 
First-time 

26 
26 

27 
30 
0 

30 
0 

Pe rcent 
First-time 

29 
33 
33 
29 
27 
31 

33 



Table 16 

AVERAGE SIZE OF INSTITUTIONS 

BY ENROLLMENT TREND GROUP 

Enrollment Trend Liberal Arts I Liberal Arts II 

Accelerated Growth 1,584 
Constant Growth 1,367 
Slowing Growth 1,767 

Stable 1 ,126 
Slowing Decline 
Constant Decline 832 
Accelerated Decline 

Table 17 

AVERAGE AGE OF INSTITUTIONS 

BY ENROLLMENT TREND GROUP 

842 
608 
424 
969 
806 
675 
684 

Enrollment Trend Liberal Arts I Liberal Arts II 

Accelerated Growth 131 39 
Constant Growth 107 57 
Slowing Growth 137 39 
Stable 110 97 
Slowing Decline 60 
Constant Decline 119 83 
Accelerated Decline 77 
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CHAPTER 5 

SUMMARY AND CONCLUSIONS 

The projected declines in hiqher education brought 

about a renewed interest in enrollment trends durinq the 

1970's. The growth in enrollments experienced during the 

1960's began to slow, and some institutions encountered 

decreases by the mid 1970's. The need for institutional and 

state-wide planninq became foremost, but the critical 

element of accurate enrollment forecasts was unavailable. 

Most enrollment predictions have been deduced from 

aqgregated national data. Regional, state, and 

institutional differences are generally lackinq, makinq the 

available predictions limi ted in use. Previously employed 

methods of prediction have also been found to be inaccurate. 

A critical need for reliable disaggregated enrollment 

forecasts for higher education institutions has developed 

during the last decade-

Summary of ~tudy 

Fundamental to enrollment forecasting is a knowledge 

of the factors that influence enrollments and their degree 

of influence. It is that aspect of the forecasting process 

that this study addresses. Based upon liberal arts 

151 
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colleges, as defined by the Carnegie Commission, this study 

has attempted to discover which economic, social. and 

institutional variables are qood enrollment predictors. 

Assuming these variables will be based on the 

student market and its needs, a marketinq concept was 

utilized in determining possible variables to test for their 

influence upon enrollments. The aspects of location, price, 

promotion, and product as they relate to economic and social 

elements were contemplated, and a li3t of variables was made 

after examining the possibilities.. Information for these 

variables for each institution was collected for the study. 

Foremost in the data collected was the enrollment 

trend for each institution from 1965 through 1979. These 

trends were used to classify the liberal arts colleges into 

ten enrollment categories: accelerated qrowth, constant 

growth, slowing growth, stable, slowing decline, constant 

decline, accelerated decline, growth/decline, 

decline/qrowth, and erratic. Seven of these were used in 

the analyses. The method used to classify was least squares 

regression analysis. 

After the institutions had been classified, a 

selection of those with trends that fit the models most 

closely were selected for use in the statistical analysis of 

the dependent variable, enrollment trend. The enrollment 

trends were then analyzed using the independent variables, 
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of tuition price, curricula available, financial aid, and 

thirteen others. 

Discriminate function analysis, a multivariate 

statistical method, was used to determine which variables 

discriminated among the enrollment groups. This procedure 

was chosen because it distinguishes statistically between 

two or more groups. Results, in the form of coefficients, 

identified the degree of each variable's contribution to the 

separation among groups. The procedure also provided a 

stepwise method for choosinq the variables that contributed 

to the discrimination among groups and discarding those that 

did not. 

Preliminary analyses resulted in the elimination of 

many variables, the separation of Liberal Arts I and Liberal 

Arts II institutions, the elimination of the indefinite 

growth or decline cateqories (growth/decline, 

decline/qrowth, and erratic), and the elimination from the 

sample of two public institutions. Three different analyses 

were conducted. One used two groupsy growth and decline, as 

the dependent variable. A second used three groups by 

adding the stable trend group. The third used seven groups 

dividinq the growth and decline groups into accelerated, 

constant, and slowing. A comparison of the selected 

contributinq variables and their degree of contribution was 

then possible. 
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Two Group Analysis 

The growth and decline analysis produced results 

that were the most clearly segregated. In Liberal Arts I 

colI eges, in descend ing or der of impor tance, percei ved 

quality was positively related to growth, high available 

dormitory space was negatively related to growth, a high 

percent of students on financial aid was neqatively related 

to growth, religious demands on students was positively 

related to growth, the large size of the institution was 

positively related to growth, and the large number of higher 

education institutions per capita in the state was 

positively related to growth. The separation of the two 

groups was a large 8.27 standard deviations. Only one 

declining enrollment institution was in the Liberal Arts I 

analysis, however, suqgesting these institutions are 

predominantly growing institutions. The validity of the 

results for declininq instituions is restricted by the use 

of a single institution~ 

Liberal Arts II analysis provided a 3.15 standard 

deviation separation between the qrowth and decline groups

In descending order of importance, the aqe of the 

institutions was negatively related to growth. High 

dormitory capacity was positively related to growth as was 

coeducational status, and small size of the institutionp 

Also negatively related to growth were perceived quality of 

the institution, low percent of students on financial aid. 
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and professional and/or technical curricula, Location in 

the sunbelt was positively related to growth. 

Three Group Analysis 

The addition of the stable enrollment group in a 

three group analysis resulted in linkinq the stable with the 

declining institutions in the Liberal Arts I analysis, and 

linking the stable with the growinq institutions in the 

Liberal Arts II analysis. In both cases, the stable group 

was between growth and decline in the degree it related to 

the variables. The standard deviation separation of the 

group centroids amonq the three groups was smaller than in 

the two group analysis, and some overlapping of groups was 

evident. The addition of a stable group also resulted in 

the selection of different variables as the discriminators. 

Among Liberal Arts I institutions,. the same 

relationships to growth for percent of students on financial 

aid, perceived quality of institution, and religious demands 

on students existed as in the two group analysis. For new 

variables selected, the existence of graduate programs was 

positively related to growth and negatively related to 

stability and decline. Also positively related to growth 

was a low number of high school graduates in the state~ 

the location of the institution in the sunbelt, and 

coeducational status of the institutions. 
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The Liberal Arts II analysis included the same 

positive and negative relationships to growth as previously 

stated in the two group analysis for dormitory space, school 

age, coeducational status of institution, size of 

institution, sunbelt location, perceived quality of 

institution, and percent of students on financial aid. 

These variables were also posi tively related to the stable 

group. New variables negatively related to the growth and 

stable groups wer~ low number of high school graduates in 

the state, hiqh tuition, and location in large communities. 

Seven Group Analysis 

All of the relationships reported herein are 

generalizations They are directions in which a group is 

leaning and factors that help differentiate among the 

groups. The group centroids and number of standard 

deviations by which groups are separated indicate more 

precisely the degree of the relationships. The closer the 

qroup centroids- the more overlapping of characteristics and 

the less differentiation there is amonq the qroups, It is 

difficult to generalize the results of the seven group 

analysis because of this overlap. 

Among Liberal Arts I institutions, th'e accelerated 

growth group had more in common with the slowing growth 

group than the constant growth group. The stable group 

still had more in common, of course, with the one declining 
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institution. No stable or declininq institution had a 

graduate program. Most graduate programs were found in the 

slowinq growth group, though all growth groups had some 

graduate programs. 

Only one instituion in the Liberal Arts I group is 

located in the sunbelt, and it is an accelerated growth 

institution. The only two groups that had any single-sex 

institutions were the constant growth and stable groups~ 

Each had one. Coeeducation is def ini tely the trend in 

Liberal Arts I institutions. The accelerated growth group 

had the least number of high school graduates in the state, 

and the stable group had only slightly more. These 

institutions either do not depend on in-state residents for 

their enrollments, or they are attractinq a large number of 

non-traditional college-age students. 

The highest Gourman ratings, the perceived quali ty 

variable, were found in the accelerated growth Liberal Arts 

I group. The constant growth group bad the second highest 

perceived quality. The declining institution and the stable 

institutions had about the same or hiqher quality ratings 

than the slowing growth group's average rating. The ratings 

for Liberal Arts I colleges were higher than for Liberal 

Arts I I colleges regardless of the growth trend. This 

suqgests perceived quality is identified with the Liberal 

Arts I institutions. 
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The accelerated growth group had more dormitory 

capacity than any of the other groups, but the declining and 

stable institutions had more than the other two growth 

groups. The constant growth group had the least dor mi tory 

space among Liberal Arts I institutions. 

Having a low percent of students on financial aid 

was positively related to an institution being in the three 

growth groups, with the lowest percent of student aid being 

in the slowinq growth group and the highest beinq in the 

constant growth group. The stable group had a larger 

percent of students on financial aid than any of the growth 

groups, but still institutions in that group showed a 

positive relation with low student aid. The declining 

institution had a very large percentage of students on 

financial aid, more than twice that of any other group. 

Liberal Arts II institutions had much overlap and 

were not clearly segregated. The stable group was more 

aliqned with the growing institutions in this analysis, and 

it appeared that they were maintaining stable enrollments by 

choice e The constant growth and the accelerated decline 

group centroids were on the opposite ends of the standard 

deviation scale. The accelerated growth, slowing growth, 

and stable groups had fairly close group centroids. The 

slowing decline and constant decline groups also had 

proximate group centroids, but signs were the opposite of 

the growth and stable groups. 
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The accelerated growth, accelerated decline, and 

slowing decline groups all had about the same amount of 

dormitory space available. The other two qrowth qroups 

(constant and slowing) had the most dormitory space. The 

stable group provided quite a bit less dormitory space than 

the constant and slowing growth groups, and the constant 

decline group had quite a bit less dormitory space than the 

stable group. While dormitory space does discriminate among 

the groups, the low amount of dormitory space in the 

accelerated growth group raises some questions. One answer 

may lie in the fact that the accelerated growth schools are 

located in larger communities than the other two·growth 

groups~ and that they had a much larger percentage of 

graduate students, part-time students, and state residents 

than any of the other Liberal Arts II groups. Therefore, it 

seems likely a large number of commuter students explains 

this seeming paradox. 

The accelerated growth schools were the newest 

schools, though slowing growth ran a close second. All the 

growth groups contained younger schools than the decline 

groups. The oldest was the stable group, beinq nearly three 

times as old as the accelerated growth group. This is one 

example where consistency between the growth groups and 

stable group was lacking. 

Only one insti tution in the growth and stable 

groups was sinqle-sex, and that was a constant growth 
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All the declininq groups had 

single-sex institutions. Well over half of the constant 

decline group and half the accelerated decline groups were 

single-sex institutions. Coeducational institutions were 

positively related to growth amonq Liberal Arts II 

institutions. 

The perceived quality variable, the Gourman rating, 

showed Liberal Arts II colleges qenerally had lower Gourman 

ratings than Liberal Arts I coll~ges. The surprise is that 

the lowest ratings within the Liberal Arts II institutions 

were in the accelerated g~owth group_ While these ratings 

do discriminate amonq groups, they were fairly clustered. 

The hiqh and low ratings were separated by only 80 points. 

The perceived quality of these schools did not appear to 

significantly explain enrollment trends. 

The percent of students on financial aid was also 

clustered together. The highest percent was in the constant 

growth group and the lowest percent in the slowing growth 

qroup. Percent of students on student aid was higher in the 

accelerated growth than in the accelerated decline group, 

and the other two decline groups had a higher percent of 

students on aid than did the stable group. Again, this 

variable discriminated among the groups, but there was 

(analytically) undesirable overlap. 

The available market represented by the number of 

high school graduates in the state, the competition 
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represented by the number of higher education institutions 

per capi ta in the state, location as represented by a 

sunbelt location and the size of community, price as 

represented by tuition, product as represented by graduate 

programs available, and the size of the instituion were all 

discriminating variables in this seven group discriminate 

analysis of Liberal Arts II institutions. In relatinq these 

variables to the groups, in no instance were the growth 

groups collectively or decline groups collectively 

consistent in their relationship to the variable. About the 

only generalization is that one of the growth groups and one 

of the decline groups were occasionally on opposite ends 

For instance, the accelerated growth qroup had the highest 

number of hiqh school graduates, and the accelerated decline 

had the least. The slowinq decline institutions were 

located in the largest communities, and the constant decline 

were in the smallest. The accelerated decline qroup 

averaqed the highest tuition, and the slowing growth group 

averaged the lowest. Two growth or two decline groups 

occasionally related to the variable at opposite ends. For 

example, the accelerated growth group had the lowest and the 

slowing growth group the hiqhest number of higher education 

institutions per capita in the state. The accelerated 

decline group had no graduate programs, and the slowing 

decline group had the highest percentage of institutions 

with graduate programs. 
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Other results were that there were no institutions 

in the sunbelt in slowing growth, slowing decline. and 

accelerated decline groups The largest schools were in the 

stable group, the second largest in the accelerated growth 

group, and the smallest in the slowing qrowth group. These 

results are difficult to explain except on a group by group 

basis. 

Enrollment Trends and How the Variables Relate 

All of the liberal arts institutions were 

categorized through a statistical procedure into their 

patterns of growth or decline for a fourteen year period. 

The aggregate of each enrollment trend, i.e. all colleges 

classified within that trend, were then statistically 

analyzed to discover the variables that best identified the 

differences in the trends and their relationship to each 

trend. Of course, the individual institutions do not match 

the aggregate relationship or trend group exactly. In other 

words, institutions only infrequently demonstrate all the 

characteristics of their trend group. For example, the 

growth groups are defined as being in a sunbelt location; 

however, this is only a probability statement. Since 82 

percent of all schools analyzed are not within the sunbelt, 

a large percentage of the growth institutions are also not 

in the sunbelt. Yet, a larqer percent of the growth 

institutions (12 percent) than of the declininq institutions 
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(1 percent) are in the sunbelt. Though the study indicates 

that institutions would be more inclined toward growth if 

they were located in the sunbel t, institutions only rarely 

move, although they may become involved in decentralized 

opera~ions. Clearly, in some cases, the non-sunbelt 

location is outweighed by other factors (variables) that 

contribute to growth. 

Another example is the single-sex, coeducation 

status of the school. Only 15 percent of the institutions 

used in the analysis were single-sex (all female in this 

study). The single-sex status is related negatively to 

growth. Yet, 2 percent of the growing institutions (two 

institutions) were single-sex, and 88 percent of the 

declining institutions were coeducational, which relates 

positively with growth. The factor came into the analysis 

because a much larger percent of the declining schools than 

of the growing schools were single-sex institutions. This is 

a factor that can be changed and has been changed in many 

liberal arts institutions. 

The interrelationship between variables in 

determininq enrollment trend criteria is, of course, 

prevalent in a cumulative way when all the variables 

are considered together, The "ideal" was not realized by 

any institution in the study; that is, no growth, stable, 

or declininq institution fit the aggregate of its group 

perfectly, nor were any expected to. The variables 
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contribute different amounts, the trend group relates 

positively or negatively to the variables to different 

degrees, and each institution is individual and fits into 

the aggreqate in different ways. For a review of the 

variables and their relationship to qrowth, see Tables 12 

and 13 in the previous chapter. 

A few illustrations will clarify some of these 

points and illustrate what can be learned from the analysis. 

For example, Trinity College. in the large community of 

Hartford, Connecticut, is an independent Liberal Arts I 

institution classified as having slowing growth enrollments~ 

It is now coeducational, though formerly all male, and it is 

not in the sunbelt. As predicted by the analysis, Trinity 

is a large school, has a high Gourman ratinq, is in a state 

with a small number of higher education institutions per 

capita and a small number of high school graduates, makes no 

reliqious demands on its studentsJ has a graduate program, 

and has a small percentage of its students on financial aid. 

However Trinity College has a relatively larqe amount of 

dormitory space available, which is contrary to (the 

analyses) prediction. The probability of correct 

classification based on the variables in the two qroup 

analysis was 100 percent for Trinity College. In the three 

group analysis it was 99.8 percent. and in the seven group 

analysis, which identified the school as a slowing growth 

institution, the probability score was 95.9 percent for 
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Trinity. The analyses did a good job of identifyinq this 

institution as a growth institution based on the value of 

Trinity's variables. 

MacMurray College is a reliqiously controlled 

(United Methodist) Liberal Arts I institution located in the 

very small community of Jacksonville, Illinois. It is 

classified as having a constant decline enrollment trend. 

It is coeducational and is located outside the sunbelt. 

MacMurray College relates negatively (an indication of 

decline) to all of the variables described for Trinity 

College, with the exception that it makes no religious 

demands. The probability of correct classification based on 

the variables in the two group analysis for MacMurray 

College was also 100 percent. In the three group analysis, 

MacMurray had a 99.7 percent likelihood of correct 

classification, and in the seven group analysis a 95.9 

percent probability of correct classification. Based on the 

results of this study, Macf.1urray College might want to 

evaluate their quality, financial aid to students, and 

graduate programs. These are decision variables that 

are associated with growth and are worthy of consideration 

in MacMurray's effort to reverse its declining enrollment 

trend. 

These two schools, Trinity and MacMurray, came very 

close to fittinq the aggreqate variable description of their 

enrollment trend group. Institutions that did not fit so 
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closely can benefit by considerinq those variables that did 

def ine group member ship, whether in the same or in the 

opposite trend group. Whether a college is a Liberal Arts I 

or II must be considered also, as the Liberal Arts I 

institutions sometimes differed from the Liberal Arts II 

institutions in terms of the variables that predict growth, 

decline. 

Some institutipns were borderline in fitting the 

classification to which they were assigned. These are the 

institutions that caused the overlap in the discriminate 

process. Carleton College, an independent Liberal Arts I 

institution located in the small community of Northfield, 

Minnesota, is classif ied as a constant growth institution. 

As predicted from its classification, Carleton is 

coeducational, has a large enrollment, a high Gourman 

rating, a low percentage of students on financial aid, a low 

number of higher education institutions per capita in the 

state, makes no reliqious demands on students, and is 

located in a state having a low number of high school 

graduates. However, contrary to its classification, it has 

more dormitory space than is necessary, and has no graduate 

programs. Partially because of the negative relationships 

but also because the positive relationships were borderline, 

Carleton was more characteristic of the stable group in the 

seven group analysis, and the decline group in the three 

group analysis. In the two group analysis, Carleton fit 
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with the growth group. A comparison of the variable values 

for Carleton and others in its enrollment trend group 

explains its borderline status. Carleton College might give 

consideration to graduate programs, the only variable it 

controls that is contrary to the growinq institutions in the 

analysis. 

An institution not included in the analysis portion 

of the study because its enrollment pattern did not clearly 

fit any trend group was Notre Dame College in Cleveland, 

Ohio. Notre Dame is a women's, Roman Catholic Liberal Arts 

II college with a declining enrollment trend. It was 

classified as a constant decline institution, but its 

pattern was very close to a slowing decline. Consistent 

with the results of the study, Notre Dame's single-sex 

status, a low number of dormitory rooms, a high number of 

higher education institutions per capita in Ohio, and its 

lack of graduate programs were all relationships defining a 

declining enrollment. Notre Dame also had a fairly low 

Gourman rating and a low percent of students on financial 

aid, but the values were close to the borderline for the 

growth group. Characteristics that predicted growth were 

the small size of the school, its low tuition, its youth, 

and the hiqh number of high school graduates in Ohio. In 

combination, these indicators explain why Notre Dame did not 

fit the constant decline pattern well. The institution may 

now be more closely aligned with the slowing decline or 
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stable institutions. During the last six years of this 

study (1973 through 1979) Notre Dame's enrollments were 

definitely stable and were not declining. 

A Liberal Arts II institution eliminated from the 

analysis because it is a public institution is the 

University of South Carolina at Conway (sometimes known as 

the University of South Carolina at Coastal Carolina). This 

is a coeducational institution located in the very small 

community of Conway, South Carolina. It was classified as 

an accelerated growth institution and fit that 

classification well. The university is in the sunbelt, had 

low tuition (much lower that the typical private liberal 

arts' tuition), was very new, had no professional programs, 

is in a state having a fairly low number of institutions per 

capita, and had a high percent of its students on financial 

aid. There was no Gourman rating for this institution, and 

it does not have any dormitories. South Carolina at Conway 

was larger than the typical Liberal Arts II growing 

institution. Contrary to most growth schools, it had no 

graduate programs and the state had a low number of high 

school graduates. The university's most obvious unusual 

characteristic is-its public control. Ninety-eiqht percent 

of all liberal arts institutions are private. Made possible 

by its public control, the University of South Carolina at 

Conway has ov'ercome its lack of dormitories with its very 

low tuition. Its sunbelt location is also a positive growth 
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factor. The only decision variable this rapidly growing 

institution has not incorporated as a part of its 

characteristics is a graduate program. 

Use of the Study 

This study can be used by a liberal arts 

institutions as a tool in discovering ways to increase, 

stabilize, or ward off decline in enrollments. A simple 

graph of the enrollments for the institution since 1965 can 

be drawn, and visual examination will usually reveal which 

enrollment trend the institution fits best. By examining 

the variables found to be discriminators among groups, 

checking the means on each variable for each enrollment 

group, and insertino the institution's own value for each 

variable, administrators can determine the trend group into 

which their institution fits and in what ways it differs 

from the trend group aggregate. Since some of the 

discriminators tend not to be decision variables (i.e. 

sunbelt location, age of the institution), usually these can 

only be noted. Many of the variables are decision 

variables, however, and a change in those areas m~y be 

advantageous to the institution. Even in insti tutions wi th 

no evident trend (erratic) or a reversing trend 

(growth/decline, decline/growth), administrators can match 

the trend group indicators (variables) with their own 
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institution and discover those areas where change might help 

the enrollment future. 

For example, the College of Boca Raton, a Liberal 

Arts II institution located in Boca Raton. Florida, is a 

Roman Catholic, coeducational institution classified as 

havinq erratic enrollments. Comparing means with the growth 

and the decline insti tutions, Boca Raton fits more closely 

with the growth institutions on dormitory rooms available 

and coeducational status. Not within its control, but in 

keeping with growinq institutions, Boca Raton is very younq, 

is in a state with few higher education institutions per 

capita, and is in the sunbelt. The low number of high school 

graduates should be noted, but the important discriminators 

for this institution to consider are its high tuition (even 

hiqher than the declining groups average) and its very low 

percent of students on student financial aid (much lower 

than the average for any group). A decrease in tuition 

coupled wi th an increase in student financial aid could be 

the key to stablizing the enrollments at Boca Raton. 

Recommendations i2I Future study 

This study is a tool to be used by administrators as 

a basis for determininq possible changes for improvinq the 

enrollment trend of their institution. The discriminate 

function analysis procedure was discovered to be a qood 

statistical procedure in identifying the variables that 
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differentiate amonq the enrollment trends in liberal arts 

institutions, as evidenced by the statistical results ana 

the discussion of a few institutions in this section. Future 

studies could utilize the results of this work and develop a 

mathematical model to predict future enrollments. The fact 

that the work reported herein does take into account 

differences by regions, states r and communities, as well as 

the different kinds and missions of institutions, offers 

potentially powerful information to be used in developinq a 

prediction model. The results have much potential for 

providing an accurate and reliable model for enrollment 

trends. 
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APPENDIX A: CORRELATION TABLES 

FOR ALL VARIABLES TESTED IN THE STUDY 

Meaning of Symbol 

enrollment group 
single-sex or coeducational 
standard metropolitan statistical area 
relative location within the SMSA 
public or private 
Carnegie Commission classification 
student enrollment 
percent of students who are female 
percent of students who are graduate 
percent of students who are part-time 
percent of students who are first-time 
dollar amount of tuition 
age of school 
rating of educational quality 
all black institution or not 
existance of graduate programs in the institution 
region in which the institution is located 
sunbelt location of institution 
size of the community 
urban.ruraloraseparate community location 
religious affiliation of religious schools 
dorms or no dorms 
programs offered 
percent of students over 21 years 
number of higher education institutions in state 
per capita 
number of liberal arts institutions in state per 
capita 
state unemployment rate 
region unemployment rate 
percent of minority population in state 
religious demands made on students 
percent of students who receive financial aid 
average dollar amount of financial aid 
percent of students who are residents of the state 
percent of students who could reside in dormitories 
state aid to students in private institutions 
percent of the state higher education market 
attending the institution 
percent of students who are minorities 
number of liberal arts institutions located in the 
same SMSA 
in-miqration or out-migration of the state 
population 
number of high school graduates in the state 
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Table A 

- - - - - - PEA R SON COR R f L A T I o N C 0 E F F I C I f N T S - - - - --
GRP SEX S"'S' RADIUS CONTROL CARN sIZe FE'" GRAD PART 

UP 1.0000 -.36l9 -.1953 .1020 .l3l5 .Zl105 -.1979 .ZIo&& -.l539 -.0279 
C 01 I 80' I fO' I [101 I 80' I 80' I 80' I 801 I 801 I 801 , ....... p. .001 p. .083 p. • 3&8 p. .038 p • .05& p. .0711 p. .027 p. • 023 p • .80b 

sn -.3629 1.0000 -.2106 .1155 -.0502 -.127Z .Z193 -.7231 -.0238 -.1211 C 80' I 0' I lZZ' I 1221 ( 12Z1 I 1211 I lZ21 I 1211 I 1ZZ1 I 1Z21 p. .001 p ••••••• ,. • 020 p. .053 p • .583 p. • lb2 p • .015 p. .001 p. .7'110 p. .1810 
SPSA -.1953 -.Z10~ 1.0COO -.6402 .10102 .0105& -.O&lO .Z 70& .Z968 .Z""4 I eo, I 12l' I O' I lZ21 I 12ZI I 1221 I 122. I 1Z21 I 1221 I 1Z21 p. .083 p. • 020 p ••••••• p • .001 p. .2510 P. • b18 p • .1098 p. .003 p. .OC1 P. .007 
RADIUS .1020 .1155 -.&402 1.0000 -.0610 -.10bb .01075 -.Z3Io8 -.0992 -.2839 I 80' I !~H I 1 2l , I 0' I lll1 I lZ21 I 12l. I 12Z1 I llZ1 I 1221 p. .368 p. p. • 001 , ....... p • .10&3 p. .21ol p. .6010 p. .009 p. .277 p. .OOZ 
CONTROL .23Z5 -.0502 .1042 -.0&10 1.0000 -.07eb .01038 .02l4 .0483 -.1083 C 80t I 12Z I I 122' I 122' I 01 I 1221 I 12Z1 I 1 2Z I I ll21 I 1221 p. • 038 p • .583 p. • 254 p. .463 p ••••••• p. • 389 , . • 632 p • .H07 p. • 597 p • .l35 
CUN .21105 -.1212 .0456 -.lCb& -.078& 1.0000 -.55ZZ .2Z14 -.1278 .2&9l I 80' I 122' I 122' I 12Z' ( 1 Z21 I OJ ( 1ZZ1 I 1221 I 1ZZ1 I 1211 ,. .0;6 p. • 162 p. .fl1e p • • Z"2 p • .389 p ••••••• p. • 001 p • • Oi It p. .1 b1 p. .003 
SUE -.1979 .2193 - .0&2 0 .0415 .• 0438 -.55ll 1.0000 -.3147 .0982 -.2l18 I 801 I 1221 I 122) I Ill. I 1221 I 1Zl I I 01 I 1221 I lZZI I 1221 ,. • 018 p. .015 p. .498 p. • &Oft p. .632 p • .001 , ....... p. .001 p. • 2 al p • .014 

FE" .('4&6 -.723] .2106 -.2348 .02Z4 .2214 -.3l'tl 1.0000 .15!l8 .3079 I POI I 12Z) I 1 II , I 1221 ( 1211 I 1Z l I I Illl I 0; I Il21 I 122 I p. • 027 P • .001 p. .003 p. .009 p. .e07 p. • 01ft p. .001 p ••••••• p. • 061 P • .001 
GRAD -.l539 -.0238 .2 C;6 8 -.099(' .0483 -.1278 .098l .158H 1.0000 .2792 I 801 I 1221 I 12Z I I 1221 I 1211 , lll1 I Il21 I 1221 ( 01 I 1ZZ1 ,. .023 p. .794 p. .001 p. .l77 P. .597 p. • lbl P • • 282 p. .OH1 p ••••••• p. .002 
PART -.Ol79 -.1211 .244 .. -.2839 -'1 083 .lb9Z -.2218 .30lH .2792 1.000:) C 801 I ll2' ( 1 2Z I I In, I 22' I 1221 I 122 I 1211 ( IV I I 01 p. • 80& p. • 111ft p • • (10 7 p. .oe2 p • • 235 p. .003 .p • .014 p. .001 p. • 0<')2 p ••••••• 
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-....,J 
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Table A (continued) 

., - - - - - PEA II SON CORRElAT I o N COEFFI C I [ N r s - - - - - -
GRP SEX S~SA !!AD I US C ONTR Ol CARN SIlE H .. GIIAD PART 

FIRST -.ono .08Bt -.0016 -.031Z -.38100; .ZIo~O -.3135 -.Ot17 -.3660 -.2376 I 80' I 1ZZ' • In, • 122' • 122' • Ill' • 122 , • Illl • 122' • 1221 p. • 5l6 p • • 33Z p • • C08 6 p. .733 p. .001 p. .00b p. • C01 p • .1099 p. .001 p. .008 
Tun .01'17 -.0"99 .0040 .1026 .2352 -.6008 .4110" -.O@l2Z .11007 -.2181 I 80' I 122' I 1 lZ , I 1Zl' I 122' • Ill' • Il2' • Ill' • ll21 • 1221 p. .8 en p. .585 p. • 91!o'§ p. .261 p • .009 p. .001 p. • 001 p • .496 p. .122 p. .016 
SCHlGE .1'19" .1303 -.ZOOO .2"13 .2332 -.1t73l ."992 -.360" -.0037 -."blb I 80' I lZ<" • 12Z' I 1ZZ' • lZZI I 1221 I 122' I 1 Z2' , 1221 • 1221 ,. .186 ,. .15Z p. .Ol7 p. .007 p. .010 p. .001 p. • 001 p • .001 p. .961 p. .001 
GDUR"lN -.3023 .14Z3 -.134" .Z5lZ -.14101 -.H81 .l3lo5 -.Z599 .Btll -.Zq,,'t ( 65' , 100' , 100 I , lCD' • 100' • 1001 • 100' • IDOl I 1001 I 1001 p. .014 p. .158 p. .183 p. .011 p. .153 p. .001 p. .019 p. .009 p. .115 p. .003 
RACE -.1493 -.0115 -.1711 .IZ41o -.OZ3t1 -.Ull .041,11 .070Z .0036 .10Z5 I 80' , 12Z I • 1221 I 1Z2' I 122 , I 1ZZ1 • 1221 • 122, I 1221 I 1221 p. • 186 , . • 434 p. • 060 p • .172 p • • 795 p. .Z19 p. .b21o p • .'t'tl p. .968 p. .261 
UUZ .2167 -.1111 -.B92 .OZ 8Z -.07lt4 .1641 -.3373 .Ol89 -.5"00 -.1132 C 80' I 1Z1I I 12lt I 1Z1I • 1Z1I I 1211 , 1Z1I , 1211 • 1211 I 1211 p. .05~ p. • ZZ5 p • .081 p. .759 p. .417 p. .072 p. • 001 p • .753 p. .001 p. .21b 
'EGlON .13~5 .0887 -.<'P50 .1081 .• 0820 .1008 -.120b -.1019 -.1578 -.01,93 C 80' I 122' , 1 2Z I I 122' • IZ2' I 1221 I 122' I 1221 I 122' • 122' p. .231t p. .331 p. .001 p. .236 p. .369 p. .269 p .. .186 p. .2b" p. .083 p • .589 
SUN • 2665 -.02103 .1168 -.0310 .Z1081 -.ZZ&8 .1191, .0888 .0"310 .0650 C 80' • 12Z I ( 1 Z2 , ( 1 Z Z' ( 1221 • lZZI • 122' • 1221 • 12Z, ( lZ2' ,. .017 ,. .790 p. .200 p. .735 p. .006 p. .01Z p. .190 p. .331 p. .635 p. .352 
COPISH .005" .1638 -.3790 .7115 -.0959 -.1141 .062t1 -.ZIo36 -.1007 -.ZZ98 I 781 I 118' • 1181 I 118' • 118' • 118' • 1HI • 118' • 1If' •• 118 , p. .963 ,. .076 p. .001 p. .001 p. .301 p. .219 p. .1,99 p. .008 p. .21t1 p. .012 
cOInyp .0818 .07lt 7 -.3~34 .6119 -.1521 -.1,.95 .11061, -.1999 -.21,28 -.3280 ( 78' I 118' ( 118' • 11el • 118' I 118' • 118' • 1181 • 1181 • 1AtI' p. .~76 p. • 4Z 1 p • .001 p. .001 p. .100 p. .106 p. .114 p. .030 p. .008 p. • 01 
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Table A (continued) 

-- - - - - , E A II SON COR R Ell T ION C 0 E F F I C I E N T S - - - - --
GR' SEX S"S I RADIUS CONTROL CARN SIZe FE 1'1 GRID PUT 

IFFIl -.l59& .l052 -.If'51 .1't108 -.12105 -.3Itl3 .1821 -.1319 .10n -.16H • 80' , 122' • I 2l , , Il2' , ll2' • lU' , 122' , 122' I Il l' , 122' p. • 020 p • .Ol3 p. .Oftl p. .ll? p. .172 p. .001 p. • 0"5 p. • lit 7 p • • 239 p • .07b 

00'" -.251t8 .062" -.0295 .05H -.'3l30 .0986 -.0911t .0275 -.0611 .278tJ , 78' , 120' ( 120' , 120' I 120' • 120' C 120' I 120' I 1201 I 120' ,. .Ollt p. • itCH: p. .71t9 p. .579 ,. .001 ,. .2 Bit p. .321 p. .765 p. .507 p. .00l 
LA .1876 -.0790 -.0571 .0885 -.050Z .1t1 91t -.3726 .1886 .Olt II .1180 I eo, • Il2' • 122' • 122' , I lZ' , 122' , 122' , IZZ' , 122' , lZZ' p .. .0Qb p. .387 p. .532 p. .333 p. .583 p. • 001 p • • 001 p • .031! p. .653 ,. .195 
STUDIGE -.1337 .035~ .0596 - .1761 -.1982 .151t2 - .11810 -.0038 -.1019 .3956 , 55' • IIH , PH , £131 , 83' , 83' , 83' I 8H I 83» I 83' ,. • 330 p • .71t9 p. • 592 p • • 111 ,. .072 p. .16" p • .287 p. • 973 p • .359 p. .001 
HHNST -.0010 -.lp9 .05~" -.0931 .10"2 .0Uf .0607 .1378 .01~2 .1631 I 80' , 1 2' I 12 , ! 122' I 122' I 12Z I lZ2' I 122' I' 12 , , lZ2' ,. • g en p. .Z2C p. .~6t> p. .308 PII .Z53 p • • B85 p. .507 p • .130 po .8 Gil, p. .07] 
UINST -.IZ72 -.01t68 .1633 -.1039 .1169 -.01079 .0716 .ll13 .1977 • Z Z b·J I flO' , 1 ZZ , I 12Z' , 12Z' I 122' I Ill' , 122' I 122, , 122' , 122' ,. • 261 , . • 609 p • .072 p. .255 p. .200 p. .600 p. • "33 p • .183 p. .029 p. .012 
STUNE"P -.27[10 -.OItO(l .3691 -.2421 .0059 -.11 76 .0856 .Z166 .3036 .2602 , 

flO' I H2' , lZ2' I IZZ' , 1ZZ' , 122 , I 122' , lZZ' , lZZ' I lZZ' ,. • 011 p • • 655 p • • 001 p • .007 p. .9"8 p. .197 p. .3loGl p. • 017 p • • 001 p • .00lt 
ItEGUNEI'IP -.21]"5 -.171t7 .3165 -.1ge" .0 181t -.Z050 .125" .21t66 .2563 .Z756 

I 801 , 122' , Ill' I Ill' I 12Z' I 122' I 122' I 122' I 12l' I Ill' p. • 011 p • .054 p. .001 p. .028 p. • 8"0 p. • 02" p • .169 p • .006 p. .001t p. .002 

"'NOR -.1368 .1615 .l102 -.1663 -.l110 .1615 -.1085 .0526 .201t0 .0675 
C 80' , 12l' I I l2 , I 122' I 122' I 122' I 122' I 1221 I 122' I 122' p. • l26 p • .076 p. .020 P. .067 p. .020 p. • 076 p. .23" P • • 565 p • • 021t p • .lt60 

REllG -.0981t .0160 .0138 -.0228 -.1429 -.3751 .271t9 .0832 .1782 .03lt6 I 78' I I 8. I 118, I IH' I 118' I 118' I 118' ( IB' I 1111' I 1181 p. .391 p. .Rb3 p. • Ptl2 p. .P07 p. • 123 p. .001 p. .003 p • • 371 p • .053 p. .710 

I-' 
-...J 
tJl 



~ 

CIJ -.c 
'" t-

.... 
z 

... 
u 

... 
w 

u 

z 
o 

.... .. 
-J ... 

o 
u 

z 
o 

.. 

"'-~ "''''.0 
0"'''' ....... . 

• -Go 

.0-., ",,,,.0 
... ",CD 
.;)- . 

"'-'3) .0-..... 0- .... 
CD"'''' CD:oO 0-..,0 
.,.,..... .0 .... 0 "'00 .... . ,.,..... "' ..... 

"'-.0 
"'0.0 
anN'" 
0'" • . 
I 

• -0. • -0. • • 
-~ _a. 

",-0" .,-." 
"'N.o "''D1fI''4 
..... O"CD ~ .... ,." 
o • 0 .... . 

• -Go • _Go 

o • 
.. I 

· . . . 
I I I I 

QC • • • • • • -a. -a. -~ _~ _~ • _Go L!) -Go 

IE 
w ... 

w .... -v. 

Z 
QC 

C 
U 

....I 
.:I 
Q< .... 
Z 
o 
U 

V> 
=> -o 
c 
ex 

C 
VI 
IE 
V> 

Ie 
W 
lit 

... -... "'-0 
N21N CDX,., .,__ 000 

.-4..... "' ...... 

• _Go 

• 
-0. 

• _Go 

• -0. 

"'-.... "'aDO 
0 .... 0 ......... · I 

• _Go 

.0-... X)-'" 
CD"'O "1%'0 
00-0 ", ... 0 ... . ""' ... . · I • _Go 

0-. 
0", • 
00-. 
o • 
• • 0- • 

0- • 
-a. 

• 
• 

-Go 

• -Go 

.... -... "'-0 .,"'.., OCD.o 
NO'N f'I'I ....... 
... • ... r4. 

• 
• • -ca.. -Q.. 

f't---,.... O"-N 
... "'''' "'aDO 
~a-.., CJ"~'" 
o • O~. 
• 
I • • _~ _a. 

", ... ", ""-<tI .., ... ,... 
0''''.0 .,"'... ...00 ... 
oil"'O "'O'oil lID ... .., 
~~. 0 • 0 .... . 
• • • 

I I • 

~-'" tn-CD "'-_ 00... .......... on ... ... 
.,mN "'000' ...... N 
... • 0 .... . . . .. 

CI -C 
~ 
a. 

I 
• • • .... IL ... Q.. ...... 

CI ... 
C ... 
E 
C 

V> 
w 
.: ... 
V> 

• -Go 

0-. 
OaD. 
00. 
0 .... 
• • 0' • 

0' • 
-a. 

• -a. 

• -a. 

• -0. 

• -a. 

• _Go 

• -.. 

• -Q. 

.0-'" 
"''''N ONO 
N ..... 
• 

• -a. 

• -a. 

0'-..... N--N 
00"" "'N,., 
.. N.o ,.,N ... 
0 ..... ~ ..... 
• • 
I • • "'6. --Q.. 

• _Go 

• -Go 

• -a. 

O-llt .... -0 ... -0 O"-cm 
"0'''' oil"'''' "'0" on"'''' 
11).00 ...... ,., ... m.. " ... N 
N ..... 0 .... . 
• • • • 
I I 

lit 
II: 
o 
CI 
.: 

• -a. 

CI -c -c 
> 
c 

• -a. 

... 
X 
E 

• -a. • -a. 

.: 
z 
w 
z ... 
IE 

• 
I 

• _Go 

• -a. 

• _Go 

• _Go 

0'-0 
-"'~ O"'N ... .... . 
I • • _G.. _~ 

"'-,., 0---"'" 
",..,.N "'0- ..... 
~,....II\ .., ... .... 
o .......... . 

• • 
-G.. -0. 

..,...... ~-... 
0 ... 0 ",o-N 
an""'N ...... .... ... . ........ . 
• • 

• • _~ _CL 

-Go 

... -... ,.,-0-

... 0,., 1Il0'''' 
"'''''N to ..... 
.... 0 • 
• 
I 

.. 
V> 
IE 
lit 
C -

• -a. 

• 

... 
c.II -IE 

• -

• _Go 

.0_ 
0''''''' 
CD "'0 ... ..... 

• _Go 

• -Go 

• _Go 

00-0 
eNII) 
If\N ... 
0'" • 
• 
I 

CI 
c 
.: 
c.II 
V> 
:I: 

• -a. 

• -a. 

176 



-- - - - - PEA R SON 

FlltST TUn SCHAGE 
GRP -.0720 .01'7 .1494 

C 801 C eo, I po I 
p. • 5l6 p • .897 p. • 18 f: 

SB .0ePb -.0'Q9 .130 3 
• 1221 I 122 I I 122 I 
P. ".33Z P. .'85 p. .15l 

S"SA -.0016 .00'0 -G2000 
• llZ' C 1 ZZ , I 12Z' p. • q86 P • .9~5 p. • Ol7 

'ADIUS -.031Z .1026 .2413 
I Ill' C lll1 I 1 lZ , ,. • 733 p • .261 p. .(107 

CONTROL -.3845 .l352 .2332 
C 1221 I lZ2' I ll2' ,. • 001 , . .009 p. .010 

CARN .l46O -.600P. -.4731 
I 122' I Il2' I 1211 ,. .006 ,.. .001 p. • 001 

SUE -.3135 .47ft4 .ft992 
I Illi I 122) I 1 2l , ,. .001 p. .001 p. .001 

FE" -.0611 -.0622 -.3bOIt 
• 1221 I ll2' I 122' p. • lt99 p • .ft9f: p. .001 

GltAD -.3660 • litO 7 -.0037 
I 122' I 1 Z2 I I 1221 
II· .001 P. .IZZ p. .967 

PUT -.l376 -.211'17 -.ltH£. 
I IlZ' I 1Zl' C ll2' p. .008 p. .016 p. • 001 

Table A (continued) 

COR R E l A T I o N C 0 E F F 1 C 1 

GOUIl'UN RACE GRAD2 PEGION 

-.30l3 -.1'93 .2167 .1345 
I 65 I C eo, I 80' I 801 p • .Ollt p. .186 p. .05' p. .23ft 

.1423 -.0715 -.1111 .08iH 
I 1001 I 1211 I 12lJ I 122, p. • 15111 p • .434 p. .ll5 p. .331 

-.134" -.1711 -.1592 -.2850 
I 100' I Ill' I lZlJ I 1Z2' p • .183 p. • 060 II· .081" p • .0CIl 

.2522 .ll44 .Ol82 .10''1 
I 100' I 122' I 1p I C 122' p. .Oll p. • 11l , . • 59 p. .Z36 

-.1441 -.0238 -.OH4 .08Z0 
I 100' I Ill' I 1211 I 122t p. .153 p. .795 p. .ltl1 p. .369 

-.44131 -.l1l1 .16"1 .1008 
I 100' I 122' I 12 It I 122' p • .001 p. .l19 p. .012 p. .269 

.l345 .04,.8 -.3373 -.1206 
I 1001 I 12l' C 12lt I llZI p. .019 p. .f:2ft p. .001 pc .186 

-.l599 .0702 .0289 -.1019 
I IDOl , ll2' I ll1l I llZI p. • 009 p • .4lt2 p. .153 p. .26" 

.15117 .0036 -.5800 -.1578 , 1001 , Il2' I lZ1I I 1221 p. .115 p. .968 p. .001 p. .083 
-.l9lt4 'l~B -·un -.0493 

C 100' C I , lZ21 p • • 003 p • .Z61 p. .216 p. .5f19 

E N T S - - - - - - - - - - -

SUN CO~SIl CO"TYP 

.2b65 .005'- .0818 
I 80 I I 781 I 7tn p. .011 p. .963 p. .'16 

-.0243 .1638 .0Hl 
I 122' I 118' I 118' p. .790 p. .016 ,. .4l1 

.pb8 -.3no -.393ft 
I 221 I 118' I 118' p. .200 p. .001 ". .001 

-.0310 .7115 .6119 
I ll2' I 118 I I 118' .,. .135 p • .001 p. .001 

.l'81 -.0959 -.1521 
I 1ZZ' I 118' I 1181 p. .006 p. .301 p. .100 

-.2268 -.11lt1 -.1495 
I Ill' I 118' I 1181 p. .012 p. .219 p. .106 

.1194 .0628 .146,. 
I llZ' I 118' ( IH' p. .190 p. ."99 p. .11" 

.0888 -.lft36 -.1999 , IlZ' , 118' , 11t'1 p. .331 p. .008 p. .03IJ 

.0"3" -.1007 -.2"28 , 1221 I 118' I 118' p. .635 p. .218 p. .008 

.0850 -.l298 -'F8o 
( 122' ( 118' I 18' p. .352 p. .012 PII .001 

...... 
"-J 
"-J 



- PEA II SON 

FIIlST TUIT SCHAGf 

FIRST 1.COOO -.2l7~ -.2111 
I 01 I lZ21 C 122 I , ....... p. .01~ p. • 020 

TUn -.2176 1.0000 ."91 " f 11Z1 I 01 I 122' ,. .016 p ••••••• p. • 00 1 

SCHAGE -.1111 ."91 " 1.0000 
f lZ1' I 1111 ( 01 p. .020 p. • 00 1 p ••••••• 

GOUR'UN .0012 .3851 .ZMO 
f 1001 I 1001 I 1001 p. .9 cH ,. .001 p. • 009 

RACE -.0611 .B07 -.0508 
I 1Z11 I lZ21 I 1 ZZ I p. .501t p. .0911 p. .578 

GJUD2 .3326 -.2 IHIt -.n57 
I 1211 I 1211 I lZ1I 'II .001 p. .001 p. • 002 

REGION .0383 -.01t75 .0754 
I 122' I 122' ( 1221 ,. .b76 ,. .603 p. • 409 

SUN -.Z338 .3ZZIt .133Z 
( 12Z1 I lZ·Z I I 1 ZZ I p. .010 p. .001 p. • lit It 

CO"$(l -.0605 .1603 .Z269 
f 1181 ( 1181 I 118 I ,. .515 p. .083 p. • 013 

CO"TYP .0218 .Z35ft • ZIt" \ ( 1181 I 118 I f 118 p • • 1I1lt p. .010 p. .0011 

Table A (continued) 

COR R f l A T ION C 0 E F F I C I 

GOUIIP1AN r. ACE GRAD2 REGION 

.0012 ~.0~11 .3326 .0383 
I 1001 I 1221 I 1211 I 12~' p • .9cH p. .50. p. .001 p. .6 b 

.le!:1 .1507 -.297. -.01t75 
I 10(,' I 12Z, I 1211 I 12Z1 p • .001 p. • 098 p. • 001 p • .&03 

.Z600 -.O!l08 -.2757 .075" 
I 1001 r 121' I 1211 I 1221 p. .009 p. .578 p. • OOZ p • ."09 

1.0000 .Ob81 -.10.1 .09bll 
I 01 I 1001 I 9QI I 1001 , ....... p. .500 ,.. • 305 p • .338 

.0681 1.0000 .0315 .0171 
I 100' I 0' I 1211 ( 122' ,. .500 p ••••••• p. .731 p. .&52 

-.10ItZ .0315 1.0000 .1360 
I 991 I 1111 I 01 ( 1211 p • .305 p. .731 p ••••••• p. .137 

.0968 .0171 .1360 1.0000 
I 1001 I lUI I 1211 ( 01 p • .338 p. .852 p .. • 137 p ••••••• 

.0276 .0166 -.IHO .1506 
f 1001 I 1221 I 1211 ( 1221 , . .785 ,. .856 p. • 213 p • • 098 

.1569 .1531 -.0078 -.0255 
( 971 ( 118 I I 1171 I 1181 p • .125 p. .098 p. .933 p. .781t 

.1687 .19f19 .0768 .1188 
( 971 ( 118' I 117' I 1181 p. .099 p. .033 p. •• 10 p • .100 

~ ~ r s - - - - - - - - - - -

SU~ COP'lS Il Cll'HYP 

-.2338 -.0&05 .02ltt 
I 1221 I 1181 I 11& I p. .010 p. • 515 p • .81" 

.322. .1603 .2 H. 
I 1221 I 1181 I 11 & 1 p. .001 p. • 083 p .. .010 

.1311 .12tJ9 .1""1 
I 1221 I 11tH I 1181 
p. .1". p. • 013 p • .008 

.OZ76 .1569 .1687 
I 1001 I 971 I 971 p. .785 p. • 125 p • .09'1 

.0166 .1531 .19b9 
I 122' I 1181 I Ufll p. .85tJ p. .098 p. .033 

-.11.0 -.00111 .0168 
( 1211 I 11 7 I I 1171 p. .213 p. .933 P. ..10 

.1506 -. 02 55 .1188 
( 1221 I 1181 I 1181 p. • 098 p. .784 p • .ZOO 

1.0000 .OZZ5 .0991 
( 0) I 118 I C 1181 
p ••••••• p. .B09 p. .Z8J 

.02Z5 1.0000 .687Z 
I 1181 I 01 I 1181 
p. .809 p ••••••• p. .001 

.09<17 .687Z 1.0000 
I 1181 I 118Jo f 01 p. .183 p. • 001 , ....... 

..... 
-....J 
(Xl 
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" 

Table A (continued) 

- - - - - - PEA It SON COR R E l A TID N C 0 E F F I C I 

AFFIl DORI'! LA STUOAG( HEINST LAINST STUNEI'IP 
GRP -.2596 -.Z54P .te76 -.1337 -.0010 -.IH2 -.2780 ( eOI ( 7R I ( fO' ( 5~1 ( ElOI r BOI ( 801 p. .OZO p. • 024 p • • 096 p • .330 p. .993 p. .Z& 1 p. .013 
Sf)( .2052 .0628 -.C790 .0Hf. -.1119 -.046E! -.01t01! 

C 1211 C 1201 ( 1121 C 831 C 1221 ( 1221 ( 1221 p. .023 p. .1t9~ p. .3117 p. .7"9 p. • 220 p • • 609 p • • b55 
S~SA ".1851 -.0295 -.0571 .0596 .0524 .1633 .3691 ( 1221 ( Il01 ( Hl I I 831 ( Illl ( 1211 ( lZ21 p. • 041 p • .7"9 p. .53 Z p. .592 p. • 566 p • • 072 p • .001 
RADIUS .H1t8 .0512 .0885 -.17H -.0931 -.1039 -.2ItH ( 1221 C HO 1 I 1221 I e31 I 12Z I I lZZI ( 122 I p. .112 p. .579 p • • 333 p. .111 p. .30!' p. .Z55 p. .007 
CONTROL. -.1245 -.B11C -.O~OZ -.1Q£l2 .1042 .1169 .0059 ( 12Z1 ( HO 1 I Illl ( 831 ( lZ21 ( lZ21 ( 1221 p. .17Z p. .001 p. • ~8 3 p. .072 p. • Z53 p • .zoo p. .948 
CU" -.3423 .0986 .4194 .1542 .013Z -.0"79 - .1176 ( H21 C HO 1 ( HZI ( Bll ( 122 I ( lZZ I , 122 I p. • 001 P • .2114 p. .001 p. .1 t-It p. .885 p. • 600 p • .197 
S IlE .1821 -.0914 -.3716 -.11 B" .Of07 .0716 .0856 

C 12ll ( 1201 ( 1 ZZ ) ( El3l (, lZZ1 ( lZ21 ( 1221 p. .Olt5 P. • 3Z 1 p. • 001 p • .Zf7 p. • 507 p • • 433 p • .349 
FE~ -.1319 .0Z7~ .lellf. -.OOH .137B .1213 .Z166 ( 1221 ( HOl ( IZZ' ( El31 ( IZZ, ( 1221 ( 1221 p. .llt7 p. .765 p. .e3B p. .973 p. .130 p. • 193 p • .017 
GRID .1075 -.0611 .0411 -.1019 .OH2 .1977 .3C36 ( 122' ( 120 I ( 1 ZZ , ( P3' ( 12Z' ( 12Z1 ( 1221 ,. .239 p. .507 p. .653 p. .359 p. • (-94 p. .OZ9 P. .001 
'IIIT -.161" .271!8 .ll8C .3956 .1631 .Z2110 .Z1I02 ( 1221 ( 120 , ( 122 , ( P 31 C lZ21 I 1221 ( 1221 ". .076 P. .002 p. .195 P. .001 p. .C13 p. .012 p. .004 

E N T S - -

REGUNEI'IP MINOR 

-.Z 8"5 -.1368 , BO I i BOI 
p. .011 p. .Z26 

-.17ft7 .1615 
( 1221 ( 1221 
p • .054 F. .076 

.3165 .2102 
( 1221 , Il21 
p. .001 p. .020 

-.1981t -.1663 
I 12Z1 I 1221 
p. .02B p. .067 

.0184 -.Z110 
( 1221 ( 1221 p. .840 p. .020 

-.2050 .1615 
( 1Z21 ( lZZI p. .021t p. • 076 

.125't -.1085 
( 1221 ( lZZI p. .1&9 p. • 234 

.Z466 .05Z6 
( lZZ' ( 12 Z' p. • 006 p • • 5b5 

• Z 56 3 .2040 
( 1221 ( lZ21 p. .004 p. .02" 

• Z 756 .01175 
« 1221 ( 1221 p. .on p. .460 

- - - -
RElIG 
-.0~84 

( 7111 
p. .391 

.0160 
( llill 
PII .863 

.0138 
( Ilt1l 
p. .8PZ 

-.0228 
( 1181 
p. .flOl 

-.11t29 
( 11 I! I 
p. olZ 3 

-.3751 
( 1181 p • .001 

.2749 
( 1181 
p • .003 

.OEl32 
( 1181 
P • .371 

.178Z 
( 1181 
p. .0!:3 

.OH~ 
( II£: I 
p. .710 

I-' 
ex> 
I-' 
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- - - - - - PEA R SON CORREl 

AFfJl 00'" LA STUOAGf 
AFFIL 1.0000 .15lt 3 -.22"2 -.0158 

I 0' I HO' I 122 , I 831 
p ••••••• p. .092 p. .013 p. .8f7 

DO." .15ft3 1.000e .0628 .317b ,. 120' , 
0' I 120 , C 82' 

• 091 p ••••••• p. ."9& p. .00" 

LA -.2Z"2 .0628 1.0000 -.01tt5 
I lZ21 I 1201 , 01 , 531 p. .013 p. ."9t , ....... pa .710 

STUDAGE -.0158 .3176 -.0"15 1.0000 
I 831 I 82 I I 113 , , 0) 
p. .887 p. .00" p. .710 p ••••••• 

HEINH -.2111 -.0952 .0951 .0737 
I 122' I lZ0 I , 12Z) , 531 ,. .OZO p. .301 p. • 298 p. .501! 

LAINST -.OltOlt -.0569 .01037 .1233 
I 122' I lZ0) , 122' , e3' p. • &58 p • .537 p. .t:33 p. .Z67 

STUNE"P .1069 .0681 -.1567 .0393 
I 1221 r lZ0' I 122 J , fl31 p. .ZIoI p. .ltbO p. .085 p. .7210 

IIEGUNE"P .1511 .050" -.1"71 -.0251 
I 1121 , 1Z0 I I 121 ) I fl31 p. .09b p. • 5e5 p • .10b p. .A2l 

"INOR .O!12 .1Z50 .1503 .1505 
I HZ) I 120 , ( 1 ZZ I , I! 3) ,. .57b p. • 013 p • • (199 p. .17't 

REL IG .5Z25 .1752 -.HZ7 .0"77 , 1181 I 117' I 11B) , 60) 
p. .001 p. .059 p. .010 8 p. .&75 

Table A (continued) 

A TID N C 0 E F FIe I 

HfltJST lAINST STUM"P 
-.2111 -.O"Olt .10&9 , 1221 , Ill) , 121' p. .OZO p. .65R p. .Z41 

-.095Z -.05b9 .0&91 
I 120) , 1201 , 120) 
p. • 301 p • .537 P. ."bO 

.0951 .0"37 -.15b7 , 1221 , 1111 , 1211 p. .298 p. .b33 p. .085 

.0737 .1133 .0393 , (3) , 831 , 831 
P. .508 p. .lb7 p. .7110 

1.0000 .6338 .2790 , 0) C 122 ) , 122) 
P ••••••• p. • 001 p • • OOZ 

.6338 1.0000 ."953 , lZZ) C 0' ( 122' p. • CiOl p ••••••• p. .001 

.2790 ."953 1.0000 
( 122) ( 1111 I 0) 
p. .OOZ p. • 001 , ....... 

.Zlb7 .3"61 .B359 
( 12Z1 ( lZZ) I 1221 p. .017 p. .001 p. • 001 

.0005 .ona .2929 , lZ21 I 1Z Z , I lZZ' p • .99b p. .10 1 9 p. .001 

-.1011 .00&8 .Z3b2 
I 11B) , 118 ) I 11 f I p. .Z7b p. .9"1 p. .010 

E N T S - -

REGUNEP'lP 
.1513 , 122 ) 

p. .09& 

.050" , lZ01 
p. .~85 

-.lIt7l 
I 1Z11 
p. • 106 

-.OZ51 , 831 
p. .tl22 

.2167 
C 12Z) 
p • .Op 

.310&1 
( lZ21 
p. .00l 

.8359 
I 1221 
p. .001 

1.0000 
I 01 
p ••••••• 

.0"90 , l2Z) 
p. .~qZ 

.1941 
11 R I 

P. .el5 

,UNOR 

.051Z 
I 11Z' p. • 576 

• ZZ 50 
I 120) 
p. • 013 

.1503 , 122) 
p • .099 

.U05 
( 831 
p. .1710 

.0005 
( 1221 
p. • 996 

.0738 
( 1221 
p. ." 1 9 

.Z9Z9 
I 12Z) 
p. .001 

.0490 
I 1221 
p. .592 

1.0000 
I 0) 
p ••••••• 

.C978 
I lllH 
p. .292 

- - - -
RELIG 

.5225 
I 118) 
P • .OOl 

.1752 , 1171 
p • .059 

-.18Z7 , 118 , 
p. .0"8 

.0"77 
I 801 
p. .675 

-.1011 , 118 , 
p • .Z76 

.00b8 
( 1181 
p. .9"Z 

.Z3&Z 
( llBI 
p. .010 

.191tl 
I 116) 
p. .035 

.ona 
I 116) 
p. .Z92 

1.0000 
I 01 
P ••••••• 

...... 
co 
w 



Table A (continued) " 

- - - - - - p E A II SON COli R f L A T I o h C 0 ~ 

lfFIl OOR" LA STUDAG~ HE 1 t<lS T LAINST 

PCUO -.U39 -.05Ql .3558 .140l .0815 .03b" 
I ll2' I I~O' I 1 ZZ, I a 3' I 1F' I ll21 p. .091 P. • 22 p. .001 p. .l06 p. • 72 p. • b90 

A"TUD .3702 99.0000 -.3758 -.1"b9 .1319 .0717 
I 92' I 92 I I QZ I I bOI I 921 I 921 p. .001 p ••••••• p. .001 p. .263 p. .210 p" ."b2 

STRn -.2172 .1713 .3092 .2929 .Z265 
i .Z"'17 ( 11 e, I 117) I 111'11 I 831 I llel 1181 p. .018 p. .065 p. .001 p. .007 p. • o lit p. .00b 

11001'15 .21060 99.0000 -.1670 -.2835 -.16&6 -.17&5 
( 108) I 1081 I 10!!1 I 751 ( 1081 I 1081 p. .010 p ••••••• p. .081t p. .en" '.' .085 p. • 068 

lVAutD .01198 -.03100 .0f!lH .01021 -.1307 -.1082 
I lZ0' I 118 I I 120 I I 821 I 1201 I 1Z01 p. .329 p. .71' p. .375 p. .707 p. .155 p. .2100 

.. ICT .15710 .0038 -.270" -.09105 -.3892 -.32107 
C 122' I 120l I 1221 I 831 I 1221 I 122' p. • 083 p • .96 p. .003 p. .395 p. .001 p. .001 

I'IINENA -.02"1 -.0202 .1079 .lb10 -.on5 .0071 
I l~'" I 1131 I IHI I 80' I 1110 I ( 11101 p. • 99 p. .832 p. • 253 , . .1510 p. .328 p. .9100 

llSMSA .21109 .1167 .0373 .0762 -.0927 .0011 
I 7'1 ( 731 I 7' I I 501 I 7"1 I HI p. .06b p. .326 p~ .752 p. .599 p. .1032 p. • 992 

,uu .016" -.0725 -.0558 .00tl2 .1908 .1563 
I 1191 I 1171 I 119' I 82' I 119' I 119 I p. .860 p. ."37 p. .510 7 p. .956 p. .038 p. • 090 

HSGUO " .1509 -'Ol27 .0760 .052" .3911 .10130 I 122. I 1 O' C 1221 I 83) ( 122. I Ill. p. .091 p. .891 p. .1006 p. .b38 p. .001 p. .001 

F F I C 1 t N T 5 - -

STUNEPIP RtGUNEI1P 

-.2b7~ -.2b'l3 
I 1221 I 1221 p • .003 p. .003 

.2028 .27310 
I 921 I 921 p. .053 p. .008 

.01118 -.OlOb 
I lie I I 118 I 
p. .379 p. .909 

-.11~5 -.0961 
I 1081 , 1081 p • .230 p. .323 

-.310610 -.306b 
I 1201 I !ZOI p. • 001 p • • 001 

-.123b -.100b 
I 1221 I 1221 p. .175 p. .270 

-.1138 -.1398 
( 11101 I 11" I p. .228 p. .138 

.2137 .100711 
I HI I 710 I p • .Ob8 p. .001 

.2817 .11108 
I 119' I 1191 p • .OOZ p. .Oto9 

.5239 .5910 
I 1221 I 1Z21 p. .001 p. .001 

I1It-OR 

-.0920 
I 122 I 
p. .31" 

-.Zb"5 
I 9Z1 
p. .011 

.178" 
I 118 I 
p. .053 

-.0755 
I 1081 
p. ." 3 8 

-.1781 
I 1201 p • • 052 

-.1189 
I 1221 p. .192 

.11051 
( 11101 p. • 1210 

.0521 
I HI 
p. .659 

-.0"52 
I I" )J 
p. l6 

-.0311 
( ll21 
p. .7l9 

- - - -
RElIG 

-.3027 
I lA el 
p. • 01 

.5533 
I 921 
p. .001 

-.11170 
I 1151 
p. .0"5 

-.0592 
( 1051 
p. .5It8 

.0197 
I 11bl 
p • .8310 

.1789 
I llid 
p. .053 

-.07102 
I lllJ 
p • .Io3'i 

.090" 
I 71) 
p. .105" 

.2ZII" 
I l1~H 
p. .Ol'l 

.0935 
( 1181 ,. • 31ft 

...... 
co .,. 



Table A (continued) 

- ---- - , E A'S 0 N COP R E L , T ION COEFFICI 

'CAID '"TAlO SYRE5 '00'"'5 'VALAID f1KT 'HNENR 
SItP .1'101 -.0135 .1353 -.28ltO .116ft -.0111 .H59 I 80' I 611 I 77' I 69' I 78' I !l01 I 73' p. • 215 p • .'H8 p. .2ft1 p. • 011! P • .310 p. • 880 p • .218 
SU .1695 -.Oltlt,. -.Ofl73 .1323 -.Olt09 .1312 .0755 , 122' , 92' ( 118' , lOP' ( 120' I 122' , 

11'" ,. • 062 P • .67,. p. .3" 7 p. • 172 p • .~57 p. .132 p. ."25 
S"SA -.lIt99 -.0837 -.0959 -.1619 .0068 -.1908 .1987 

I 122' r ql' • llP' , lOP' , 1201 I 122' I 11" , p. .099 p. ."27 p. .30Z p. .09" p. .9ftZ p. • 035 p • .03" 
IIlDtUS .1205 .12"" -.1302 .2488 -.1 HZ .2036 -.1662 I 11Z' C 92' • ll8' C lOP' C 1201 C Ill' I IH' ,. .11'16 p. .137 p. • lbO , . .009 p. .Ob2 p. • 02" p • .077 
CONTROL .0759 Q9.000C -.1721t 99.0000 .0Z71 -.0"51 .0053 . , 122' I 91 I I llfll C 1081 I 1201 I 122' I 114' p. • "06 p ••••••• p. • 06Z ,.$ ••••• p. .769 p. • 621 p • .956 
ClItH .3lt23 -."086 .,,~It 8 -.lP26 .128" -.I~lb .1t'12 I Ill' I n) I llfl , I 10fl' I 1201 I 1221 I 1l't1 p. • 001 p • • 001 p • .(101 p. .059 p. .lb2 p. .044 p. .051 
SIZE -.Ul8 .3lt15 -.3032 .0039 -.0634 .3315 -.09Z1 I 12 I C 92' I lIfI , I lOP' I 120 , I 1221 ( 11" I p. • 005 p • .001 p. • 001 p • .9f,P p. • "9l p. • 001 p • .330 
H" -.0753 -.0162 .1427 -.108~ .0"Z2 -.145" -.01112 I 1111 I 9Z' C 118 I I 10PI I 1201 e 1221 C Illt , ,. • 410 P • .804 p. 0123 P. .030 p. .6"7 p. .006 p. • B4 8 
GRAD -.0156 .e175 -.093" -.0817 -.0689 -.01"9 .07H 

( 1221 C 92 I C 118 , e 10PI I 120' I 1221 e 11" I p. .86" p. • e69 p. • 31" p • .395 p. ."55 p. • 871 p • • "13 
PART .1011 -.lIt85 .3~86 -.5790 -.0529 -.2065 -.Oftl5 I 1221 C 92 , C 11 p, I IDe, e 120' e 1221 e 1141 p. • 267 p • .151' p. .COI p. .001 p. • 5b6 p • • 022 p • .661 

E N T S - - - - -

LASI15A f1IG~ 

-.1713 .0883 
I 50' I 79' p. .23" p. '''39 

-.0286 -.0558 
I HI ( 1191 
p. .809 p. .5"7 

.150" .11tl8 
I H' I 11 9' P. .201 p. • 12" 

.3051 -.0201 
I 741 C 1191 p. .OOB p. • lll8 

.0755 • lit 59 
I 74' I 119 , 
p. .523 p. • 113 

.03100 -.1019 
I HI I 1191 p. .77" p. .270 

-.1618 .1137 
I HI e 1191 
p. .169 p. .218 

.0920 .1426 
I 74 , I 11'-11 p. ."35 p. • 122 

.3535 .IH9 
I H' I 11 Q, 
p • .002 p. • lit 3 

.""02 .l8BB 
e HI I 11 Q' P. .001 p. .040 

- - - -
H5GUD 

-.2391 
I aOI 
p. .033 

-.050~ 
I 1221 
p. .580 

.1501t 
• 1 ZZ I 
P • .09a 

- .1190 
I 12Z! p • .192 

.1298 
I 1221 
p • .154 

-.0114 
I 1 ZZ I 
p. .815 

.0559 
e 1221 
p. .5/01 

.lS9b 
I 122' p • .037 

.1647 
I 1111 p • .070 

.2912 
I 1 ZZ I p. .OC1 

...... 
co 
(J"l 



- - - - - - P E l R SON COli II E L 

PCAlO AI'IT AI 0 STRB 1I00"S 
FIRST -.1't28 -.oe2" -.N60 .3232 

~. 1221 I 9Z I C 11R I C 101'1 
.117 P. • 1035 p. .107(1 p • • OCI 

TUn -.409" .6850 -.~H09 .1909 
C 1221 ( 9Z 1 ( 1Il'1 ( 1C~1 
p. .001 p. • 001 p • • 001 p • .0108 

SCHAGE -.15Z3 .1t072 -.3!32 .3618 , 1ZZ1 I 921 I llll , I 10el p. .094 P. • 00 I p • .001 p. .OCI 
GOUII.UN -.2409 ..... 03 -.3t:46 .36'-3 

C 100' ( e3' ( IH , I 9C' p. • 016 p • • 001 p. .001 p • .001 

RACE -.1676 .1166 .1041 -.03105 
I 122' I 9Z I I 118' I IDe, ,. • 065 p • • Z6!! p • • 262 p • .723 

GRAD;! .llt19 -.1929 .2743 -.0060 
I 1Zl) I 9Z1 C ll7' I 106' ,. • 1Zl p • • 061' p • • 003 p • .93't 

REGION .2945 .071t9 • 1't1'.l 4 -.0379 , 122' , 9Z' , 118 ) C 106) ,. • 001 p • .1t7!! p. • 11" p • .697 

SUN .0392 .2436 -:.226" -.1706 , 122' C 9Z1 C 1181 C 101'1 p. .668 p. .019 p. .01" p. .078 

CO"SIZ .0115 .1613 -.148Z .3760 
( 1181 I 90 t I 115' I 106' p. .1t4Z p. .129 ,. .ll" p. .001 

CO"T" .0083 .136l, -.1306 .2718 
( 11 at ( 90' ( 1p' ( 1061 ,. .929 ,. .200 p. • 64 p. .005 

Table A (continued) 

A T ION C 0 E F f I C 1 

AVAlUO "KT "IHENR 

.05"" -.019b .01~10 
C 1201 ( 1221 ( 1141 p • • 555 p • • 665 p • .8106 

-.0499 .Z060 -.1817 
( 1201 C 1211 ( 1110 I p. .588 p. .Ol3 p. • 053 

-.05"9 • 31tH -.01071 
( 120' f 1ZZ I I 114 I 
p. .55Z p. .001 p. .b18 

-.0235 .Z10~ -.093't 
I 98' I 1001 I 9ltl 
p. .819 p. .0]5 p. .370 

.0387 -.OZ97 -.8670 
I 1201 I 1ZZ1 I 11 It ) 
p. .675 p. .7\5 p. .001 

.017\ -.Z533 -.OHZ , 1191 , IZlI I 113 ) 
p. .f51 p. .005 p. .\35 

.lft90 -.2061 -.0116 , 120) I lZ Z I I 1110 ) 
p. olOIt p. .021 p. .902 

.1097 .01oH -.OZ72 , 1Z01 I 122' I 11101 p. .233 p. .620 p. .77tt 

-.2335 .119\ -.Z121 
I 116) I 118 , ( Ill' p. .012 p. • 198 p. .025 

-.0669 .2175 -.296l, 
( 116' ( 1181 I 1Al) p. ... 75 p. .018 p. • OZ 

l N T 5 - - - - -

Ll~'1S1 /'4 I Gil 

-.lb13 -.2879 
( 7" 1 I 1191 
POl .Ol5 p. .001 

.02Z7 .3199 
( HI C 11 91 
p • • fllo 8 p. .001 

-.23J8 .0Z57 
( HI I 119' p. .0"8 p. .78Z 

.Z17b -.0569 
I 56' I 971 
p. .107 p. .580 

.1019 • lilt] 
I HI I 119) 
p. .388 p. .Z16 

-.0318 -.0706 
I 73' I 118' p. .190 p. .10"8 

-.0"05 .1196 , 710 ) , 119' p. .1095 p. .195 

.1369 .5900 , ?tt, I 119' p. • Zl, 5 p. • 001 

.17108 .1107 
I 7lt ( 115' p • • lit 5 p. .Z39 

-.208l, .OZ60 
( 71' ( 115' p. .081 p. • 78Z 

- - - -
HSGRAO 

-.2501 
C 1221 
p. .005 

.lb06 
( llll 
p. .0107 

-.20109 
I 12l' p. .0210 

-.lZZ5 
I 1001 
p. .ZZ5 

.0C190 
I 1Z2) 
p. .Z7a 

-.010910 , 1211 
p. .590 

.0353 , 1Z21 
p. .69-1 

.0732 
I 12Z) 
p • ."Z3 

.10Z1 
( 1181 
p. .211 

-.084Z 
( 1~81 p • • 65 

...... 
00 
en 



Table A (continued) 

- - - - - - , EAR SON CDR • E L , TID N C 0 E F F I C I 

PCUO ''''T AlO SYRES '001"15 AYALA 10 I1KT I1INENR 
AFFIL -.153q .3702 -.2172 .2"60 .oeq8 .15 H -.02H 

( 122) ( qZ) ( 118' ( 101" I 120' e 122' I 1110 , 
p. .091 p. .001 p. .018 p. .010 p. .329 p. .OR3 p. .799 

DO.", -.05'n qq.oooo .1713 99.0000 -.03100 .0038 -.0202 e 120' e Q21 c 117' ( 101" C 118' C 120' 113) ,. .522 p ••••••• p. • 01'1' p ••••••• p. .715 P. .9b7 p. .tl32 

h .3558 -.3758 .30q2 -.1670 .OH8 -.27010 .107Q e Il2) ( Ql' e 11e, ( lOB' ( 120' e lZ l' I 11 It , p. .001 p. .001 p. .001 p. .081t p. .375 p. .003 p. .Z 5 3 
STUDAGE .HOl -.H6Q .2Q2Q -.2835 .01tZl -.09ft5 .lblO ( 83' ( 60 ) I e3 ) I 75) I e2' I 83' I 80' p. .206 p. .263 p. .007 p. .0 lit p. .707 p. .395 p. .1510 
HUNST .0815 .. 131Q .2265 -.1666 -.1307 -.3892 -.OQZ5 

C !Hl ( 9f1 c lA~ , ( 10e, I 120' I lZl) e 1110 , ,. p. .2 0 p. • 1" p. • 085 p • .155 p. .001 p. .32B 

UINSf .036" .0777 .2"Q7 -.1765 -.lC8Z -.32107 .0071 
( 1221 C Q2' C 118 , ( 108' e 120' I 1ZZ I e 1110 I p. .6QO p. • "62 p • • 006 p • .Obe pn .2100 p. .001 p. .9ftO 

STUNE"'P -·Un .2028 .0818 -.1165 -.3"81t -.1236 -.1138 ( 2) C 1:12' e 11B' I lOB' I 12' e lZ Z , e IH) p. .003 p. .053 p. .37Q p. .230 p. .001 p. .175 p. .22e 

'EGUNEIilP -.26Q] .2131t -.0106 -.01:161 -.306b -.1006 -.1398 
C 122' C Q2' ( 118' I 101" e 120' e 12Z' e 11ft , p. .003 p. .oop p. .909 P. • 323 p • .001 p. .270 p. .13B 

"'tNOIt -.OQ20 -.26"5 .178" -.07!55 -.1781 -.118Q .11051 
C 122' C 9?J C 11 8' e 10!" e 12e, e 1221 e 1 lit I ,. .31" ,. .011 Pit .053 p. ... 3P p. • 052 p • • 19Z p • .1210 

'ELlG -.3027 .5533 -.H7e -.05QZ .0197 .1789 -.OH2 
C 118' e Ql , I 115' e 105) c lib' . C 11 B I C 1111 P. .001 p. • 001 p • .0105 p. .5108 p. • B310 p. .0 ~i3 p. • 439 

E N T S - - - - -

LASI1SA P'lIGR 

.21"q .0161t 
I H' e 11'1) 
p. .Ob6 p. • 8bO 

.llb7 -.0725 
e 7H I 11n p. .3Z6 p. .1037 

.0313 -.0558 
I H' I 119' p. .752 P. • 5lt 7 

.076Z .0062 
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.ft07B .18JB e 71t ) e 11 ~) 
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.09010 .22t1" 
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- - - -
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.150'1 
I . 122' p • .097 

-.0127 
c 120' 
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.07bO 
I 1ZZ' p. .100~ 

.0521t 
I 63' p • .636 

.3Qll 
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p • .001 

.10 130 
I 1Z21 
P. .001 

.523q 
e 1221 
p. .001 

.5910 
e 1Z21 
p • .001 

-.0317 
e 1221 
P • .729 

.0935 
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APPENDIX B. MEANS FOR VARIABLES USED IN THE STUDY 
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Table B.1 

GIWUP MEANS 

TWO GROUP ANALYSIS - LIBERAL ARTS I 

Group Variable Variable Variable Variable Variable Variable Variable -----
SEX SIZE TUn SCHAGE GOURMAN GRAD2 SUN 

1 2.93 1,556 2,835 122 434 1.40 1.93 
2 3.00 832 2,611 119 404 2.00 2.00 

COMSIZ LA HEINST STUNEMP RELIG PCAID ROOMS 
1 3.73 1. 53 .000014 7.44 '1.80 38 80 
2 4.00 2.00 .000012 6.28 2.00 83 82 

MIG~ HSGRAD FEM GRAD PART FIRST STRES 

1 1.80 116,400 36 5 4 27 33 
2 2.00 146,219 47 0 3 30 90 
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Table B.2 

(~IWIJl' MII\W, 

TWO GROUP ANALYSIS - LIBERAL ARTS II 

Grou~ Variable Variable Variable Variable Variable Variable Variable 

SEX SIZE TU!T SCHAGE GOURMAN GRAD2 SUN 

1 2.96 624 1,463 51 316 1. 78 1. 74 
2 2.63 697 1,793 79 347 1.88 1. 96 

COMSIZ LA HEINST STUNEMP RELIG PCAID ROOMS 
1 3.52 1. 91 .000014 7. 10 1. 30 59 88 
2 3.71 1. 96 .000013 6.49 1. 38 57 64 

MIGR HSGRAD FEM GRAD PART FIRST STRES 

1 1. 52 130,879 50 2 9 ~? 65 
2 1.71 87,527 59 1 9 30 68 
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Tdble 8.3 

GROUP MEANS 

THREE GROUP AtlALYS I S - LI BERAL ARTS 

Group Vdriable Vdridble Variable Variable Variable Variable Variable 

Sf X S Il[ TUll SCHAGE GOURMAN. GRAD2 SUN 

1 2.93 1,556 2,835 122 434 1.40 1. 93 
2 2.89 1,126 2,221 111 404 2.00 2.00 

3 3.00 832 2,611 119 404 2.00 2.00 

COMSIZ LA HEINST STUNEMP RELIG PCAID ROOMS 

1 3.73 1. 53 .0000111 7.114 1.RO 38 80 

2 3.89 1. 67 .000014 6.28 1. 67 49 88 

3 4.00 2.00 .000012 6.28 2.00 83 82 

MIGH IiSGRAD FEM GRAD PART FIRST STRES 

1 1. 80 116,400 36 5 4 27 33 

2 1.22 64,111 45 0 2 30 39 

3 2.00 146,219 47 0 3 30 90 
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Tdble 13.4 

GROUP MEANS 

THREE GROUP ANALYSIS - LI~ERAL ARTS II 

Group Vdridble Varidble Vdriable Vdriable Variable Variable Variable 

Sf x S I l[ TUn SCHAGE GOURMAN.. GRAD2 SUN 

1 2.96 624 1,463 51 316 1. 78 1. 74 

2 3.00 969 1,860 97 355 1.83 1. 33 

3 2.63 697 1,793 79 347 1. 88 1. 96 

COM~IL LA HEINST STUNEMP RELIG PCAID ROOMS 

1 3.53 1. 91 .000014 7.10 1. 30 59 88 

2 4.17 2.00 .000015 6.35 1.00 56 84 

3 3.71 1. 96 .000014 6.49 1. 38 57 64 

MIGR HSGRAD FEM GRAD PART FIRST STRES 

1 1. 52 130,879 50 2 9 32 65 

2 1. 17 51,974 37 1 2 29 66 

3 1. 71 87,527 59 1 9 30 68 



Table B.5 194 

GROUP MEANS 

SEVEN GROUP ANAYLSIS - LIBERAL ARTS I 

GrouQ Variable Variable Variable Variable Variable Variable Variable 

SEX SIZE TUn SCHAGE GOURMAN GRAD2 SUN 
1 3.00 1,584 3,126 131 543 1. 50 1. 50 
2 2.86 1,367 2,653 107 460 1. 57 2.00 
3 3.00 1,767 2,950 137 367 1.17 2.00 
4 2.89 1,126 2,221 111 404 2.00 2.00 
6 3.00 832 2,611 119 404 2.00' 2.00 

COMSIZ LA HEINST STUNEMP RELlG PCAID ROOMS 

1 4.50 1.00 .000017 6.57 1.50 40 93 
2 3.71 1.86 .000012 7.81 1.86 42 77 
3 3.50 1. 33 .000016 7.30 1.83 33 78 
4 3.89 1.67 .000014 6.28 1.67 49 88 
6 4.00 2.00 .000012 6.28 2.00 83 82 

MIGR HSGRAD FEM GRAD PART FIRST STRES 

1 1. 50 54,749 24- 3 2 26 25 
2 1. 86 135,518 40 9 5 26 39 
3 1.83 114,645 35 1 4 27 28 
4 1.22 64,111 45 0 2 30 39 
6 2.00 146,219 47 a 3 30 90 



T<.Ible B.6 

GHOUl' MLANS 

SEVEN GROUP ANAYLSIS - LIBERAL ARTS II 

Group Y .. ~~ . .r: __ ~.!!l~~_V_d_r~~L~_V~ .. ~· i db 1 e V d ri ab 1 e Va ri ab 1 e V d ri db 1 e Va ri ab 1 e 

1 

2 

3 

4 

5 

& 

7 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

7 

SEX SIZE lUll SCHAGE GOURMAN GRAD2 SUN 

3.00 

2.94 

3.00 

3.00 

842 

608 

424 

969 

1,584 

1,450 

1,371 

1,860 

39 

57 

39 

97 

2.75 806 1,805 60 

2.61 675 1, 736 83 

2.50 684 2,292 77 

COMSIZ .. LA HElNST STUNEMP 

2.50 
3.75 
3.67 

4.17 

1. 50 

4.33 

2.50 

MlGR 
1. 75 

1. 50 

1. 33 

1.67 

1. 75 

1.72 

1. 50 

1.75 .000012 7.67 
1.94 .000014 7.19 

2.00 .000023 5.83 

2.00 .000015 6.35 

2.00 .000016 7.25 

1.94 .000013 6.40 

2.00 .000022 5.71 

HSGRAD 
204,094 

127,337 

52,155 

51,974 

60.521 

97.967 

47.581 

FEM 
52 

49 

55 

37 
70 

56 

55 

GRAD 

6 

2 

2 

1 

5 

o 
o 

298 

309 

378 

355 

330 

349 

362 

RELIG 

1.50 
1.25 
1. 33 

1.00 

1. 75 

1.28 

1. 50 

PART 

19 

6 

8 

2 

9 

9 

4 

1. 75 

1.81 

1. 67 

1.83 

1. 50 

1. 94 

2.00 

PCAID 

60 
61 
45 

56 

57 

57 

60 

FIRST 

29 

33 

33 

29 
27 

31 

33 

1. 75 

1.69 

2.00 

1. 33 

2.00 

1.94 

2.00 

ROOMS 

52 

96 
92 

84 

50 

69 

50 

STRES 

80 

64 

53 

66 
63 

71 

50 
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