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ABSTRACT 

The purpose of this study was to investigate how 

changes in tuition and fees affect community college 

enrollment patterns in the state of Washington, and to 

identify other key factors that have major effects on 

enrollment changes. Several enrollment categories were 

selected for analysis: Total headcount, FTE, first-time 

freshmen, minority students, full-time and part-time 

attendance, two age groups, gender, and academic and 

vocational programs. 

9 

The theoretical framework was derived from demand 

theory in microeconomics, with particular application of the 

concepts of price elasticity and of the demand function. 

Eight independent variables were examined, including tuition 

prices, student aid, socioeconomic factors, and a state 

enrollment cap. The results were based on a time-series 

analysis of system-wide data from 1971-1987. 

The major findings were that 1) own-tuition price was 

associated negatively with all categories of enrollment, 

except for academic programs; 2) tuition and fees at public 

four-year institutions had positive effects on community 

college enrollments; 3) student aid was a key factor and 

related to enrollment negatively, suggesting that public 

four-year institutions were SUbstitutes for community 

colleges; 4) personal income was a stronger economic 

--"- -. 
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indicator than unemployment for most of the enrollment 

categories; 5) the proportion of whites in the population 

had different effects on different enrollment groups; and 6) 

the enrollment cap caused a sUbstantial reduction in most of 

the enrollment categories. 

Different types of students responded differently to 

price changes and other factors. In general, older 

students, part-timers, females, and minority students were 

more sensitive to tuition price changes than younger, male, 

and full-time students. Overall, the results of the study 

were consistent with previous enrollment demand studies of 

community colleges. 
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CHAPTER 1 

INTRODUCTION 

The unstable economic conditions during most of the 

1980's have caused many states to increase tuition and fees 

in higher education. Tuition and fee rate increases have 

been larger than the rate of general inflation (Frances, 

1983; The Chronicle of Higher Education, August 10, 1988). 

Between 1981 and 1985, the increase in tuition and fees was 

nearly three times the rate of inflation (46% vs. 17%) 

(O'Keefe, 1986). Meanwhile, the percentage of state revenue 

going to public higher education institutions has been 

reduced. The general trend is that tuition and fees have 

become a larger share of public institution current fund 

revenues. As the trend of rising tuition continues among 

public and private institutions, there are obvious concerns 

about and interest in the effects of tuition price increases 

upon enrollments. 

Student demand studies measure student responsiveness 

to tuition changes. An accurate measure of student price 

response not only is important for an institution to project 

revenue and plan strategically, it also is important for 

state legislatures to formulate policies that will have the 

desired effects on the accessibility and future development 
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of higher education in the state. In light of the current 
-

economic conditions in Washington, such studies should have 

special relevance to that state. 

PROBLEM 

As a result of the severe decline in a few' major 

industries, such as the lumber and housing industries, the 

state of Washington had serious economic problems from about 

1980 to 1988. During the last two years, the economic 

situation has improved, and tax revenues have increased. 

However, the state again is faced with a pessimistic revenue 

forecast for the near future. Given a very narrow tax base, 

the legislature is questioning whether the state can 

continue the policies of low tuition and open door access 

for community colleges. Tuition and fees for community 

colleges in 1979 were about 11.6 percent of the total 

curr.ent fund revenues, substantially lower than the national 

average of l.709 percent (Breneman and Nelson, 1981, p. 15). 

For 1985-86, tuition and fees for community colleges were 

increased to 16.9 percent of general revenues, but they were 

still 6 percent below the national average (National center 

for Education statistics, 1989c). In 1981, as a way to 

solve the funding problem for community colleges, the 

legislature adopted a new approach changing from a low 

tuition/low aid policy to a relatively high tuition/high aid 
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strategy. A basic question has been raised as to how the 

changes in tuition and fees relate to changes in enrollments 

in community colleges. 

BACKGROUND 

The state of Washington is among the few states that 

have provided a high level of access to public higher 

education. The state has a participation rate that is 

consistently higher than the national average. It was 38 

percent higher than the national average in 1979-80, and 11 

percent higher in 1987-88 (Halstead, 1989c, p. 126). This 

high level of access is directly tied to public-sector 

enrollment, and the state emphasis is on community colleges. 

As of 1986, about 66 percent of the state's college students 

(FTE) attended the twenty-seven community colleges; 23 

percent attended public four-year institutions; and only 11 

percent attend private four-year institutions (state of 

Washington, Higher Education coordinating Board, 1987, p. 

10). In addition, the situation in Washington is 

characterized by a low tuition tradition, low per-student 

state appropriations, and low per-student financial support. 

Prior to 1981 tuition increases were infrequent and 

decisions were made "more often in response to economic 

necessity than as a matter of defined policy" (curry and 

Fischer, 1980, p. i). 
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The state allocation to public higher education in 

washington declined from a high of 13 percent of the tax 

revenue in 1979-80 to a low of 8.9 percent in 1988-89 

(Halstead, 1989c, p. 127). The community colleges, which 

receive no revenue from local property taxes, receive about 

27 percent /:>f the total state appropriations for higher 

education. The state has no income tax, and previous 

attempts to establish such a tax to improve the state's 

financial condition have not been successful. Due to tax 

revenue shortfalls during most of the 1980's, there have 

been severe, unexpected middle-of-the year budget cuts, 

ranging from 3 percent to 10 percent. Tuition and fees, 

however, have increased gradually with the exception of one 

sharp increase of 11.5 percent that occurred in 1981-82 

(McCoy and Halstead, 1984, p. 472). Tuition and fees are 

still below the national average and the tuition factor 

(i.e., the relative contribution of tuition versus 

appropriation), which remained almost constant for many 

years, began to decline in 1985-86 (Halstead, 1989c, p. 

127). In 1987-88, community college tuition and fees in 

Washington were the second highest among the Pacific states 

(Wittstruck and Bragg, 1988, p. 62). community college 

proponents, concerned about the continued increases in 

tuition and fees, are worried about the effects of tuition 

and fee increases on enrollment in general, and particularly 
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as regards the socially and economically disadvantaged. In 

searching the literature, it was suggested that the 

estimated -0.3 price elasticity of enrollment demand and 

roughly a one percent decline in the 18-24-year-old 

enrollment rate caused by a $100 tuition increase cannot be 

applied accurately to community college tuition and fees. 

Therefore, "separate estimates of tuition elasticity are 

needed for community colleges" (Breneman and Nelson, 1981, 

p. 107). 

In 1981, the state legislature decided to adopt a new 

policy on limiting enrollments in higher education. Because 

of financial stringency, enrollment caps were set separately 

for the public four-year institutions and community 

colleges, effective with the fall quarter of 1981 (state of 

Washington, Office of Financial Management, 1989b). 

PURPOSE 

The purpose of the study is to determine how changes in 

tuition and fees affect community college enrollment 

patterns in the state of Washington. Types of enrollments 

to be investigated are total headcount, full-time 

equivalents (FTE) , first-time freshmen, minority students, 

full-time and part-time attendance, gender, age, and 

educational programs. Elasticities for price, cross-price, 

income and other factors are to be calculated for each 
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enrollment category. Student price response coefficients 

(SPRC) can be obtained for the first-time freshmen and FTE. 

The analysis also includes the effects of the enrollment cap 

instituted in 1981. The study yields insight into and 

understanding of how the different enrollment groups respond 

to price changes. The empirical results will be useful for 

formulating pricing policies for the community colleges in 

the State. 

CONCEPTUAL FRAMEWORK 

Demand theory from microeconomics provides the basic 

framework for this study. Demand theory is used to analyze 

the strength of a demand for a good or service and the 

effect of changing conditions on this demand. Major 

concepts from this theory include market structure, 

competition, demand curve, demand function, and price 

elasticity. 

The theoretical demand curve has two characteristics. 

One is that it pertains to a particular period of time. The 

other is that it is downward sloping and to the right, 

indicating an inverse relationship between price and 

quantity (Mansfield, 1979, p. 20). Demand curves vary in 

the sensitivity of quantity demanded to change in price. 

The demand function for a good or service, on the other 

hand, is a statement of the relationship between quantity 
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demanded and the factors or conditions that affect this 

quantity during a specific period (Brigham and Pappas, 1976, 

p. 98). In other words, the quantity demanded is dependent 

on certain factors and conditions. The equation for 

analyzing the demand for a specific good or service (Q) with 

P, I, C, D, and T variables is as follows: 

(1) 

where Q is the demanded quantity of the good or service; P, 

the price of the good or service; I, consumer income; C, 

prices of competitors; D, population; and T, tastes or 

preferences. The terms a" a2, a3 , a4 , and as are parameters 

of the demand function. 

Elasticity, defined as the percentage change in 

quantity (Q) demanded attributable to a given percentage 

change in an independent variable (X), is an effective tool 

for measuring responsiveness in demand analysis. The 

equation is shown below (Leiter, 1977): 

Elasticity = Percentage change in 0 
Percentage change in P. 

Price elasticity is a measure of the sensitivity or 

responsiveness of the quantity demanded as prices change. 

It is important to note that price elasticity should be 

expressed also in terms of relative changes in price and 

quality demanded. 

(2) 
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Thus, the relationship of enrollment and tuition can 

best be analyzed by the demand function approach and the 

application of the elasticity concept. Techniques related 

to price elasticity of demand are especially useful for the 

analysis of the effect of tuition on enrollment. The 

equation for point price elasticity (e), which measures 

elasticity at a given point for a very small change in 

price, P, (Haynes, 1969) is as follows: 

Point price elasticity = e = ~ 
dP 

~ 
Q. 

The equations for price elasticity of demand can be 

used to calculate the student price response coefficient 

(3) 

(SPRC), which is the standard measure for identifying the 

percentage change in enrollment rate for each $100 increase 

in tuition and fees (Jackson and Weathersby, 1975; Leslie 

and Brinkman, 1987). When holding constant the impact of 

all other variables that influence enrollment demand, income 

elasticity of demand can provide a measure of the 

responsiveness of enrollment demanded to changes in income 

(Brigham and Pappas, 1976, p. 114). 

Cross-elasticity, especially for SUbstitutes (Leiter, 

1976), can be utilized to examine the responsiveness of 

demand for one type of higher educational institution to 

changes in the tuition price of another. The equations for 

--- .. -. -. 



both income elasticity and cross-elasticity are similar to 

those of the price elasticity. Applying the same 

techniques, elasticities can also be obtained for other 

factors that might affect enrollments. 

RESEARCH QUESTIONS 

The students of the community colleges in Washington 

come from diverse backgrounds. The changes in tuition 

19 

and fees based on new funding policies since the early 

1980's appear to have had a pronounced impact on the overall 

enrollments and the student patterns of the community 

colleges. The study seeks to obtain the answers to the 

following questions: 

(1) How do changes in tuition and fees affect the 

overall community college enrollment in the state of 

Washington; specifically, what are the price elasticity and 

student price response coefficient (SPRC) of demand? 

(2) What are the price elasticity of demand and the 

SPRC for first-time college freshmen at the Washington 

community colleges, and how do the Washington price 

elasticity and SPRC compare to other demand studies? 

(3) How do tuition and fee increases affect minority 

student enrollment? 

(4) How do increases in tuition and fees affect full

time and part-time enrollment patterns? 
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(5) What are the different student price responses for 

male and female students? 

(6) How do changes in tuition and fees affect the 

enrollment pattern of different age groups? 

(7) How do changes in tuition and fees affect the 

enrollment patterns within major educational programs, such 

as vocational and academic programs? 

(8) In addition to tuition and fees, what are the other 

key socioeconomic factors that impact community college 

enrollments in Washington? 

(9) What is the impact of the enrollment cap on the 

overall community college enrollment and the various 

enrollment categories? 

ASSUMPTIONS 

The major assumptions are described as follows: 

The concept of elasticity (price, income, and 

cross-elasticity), based on demand theory, is a proper tool 

to determine the relationships of tuition change and 

enrollment change in community colleges. 

Relationships among past cost and enrollment data can 

be assumed to be causally related. 

As per demand theory, in addition to prices other 

economic and social factors affect community college 

enrollments. 



statistical data for state-wide and institutional 

enrollment, and other socioeconomic information are 

accurate. 

system-wide, the only important competitor for 

community colleges is the public four-year institutions. 

Neither the independent four-year institutions nor the 

publicly supported vocational technical institutes (VTI), 

administered by local school boards, has a major impact on 

community college enrollments. 

21 

community service programs are student-funded courses 

or activities that meet community, cultural, recreational, 

and personal skill needs. Enrollments in these programs are 

not reported in the annual surveys of Higher Education 

General Information System/Integrated Postsecondary 

Education Data System (HEGIS/IPEDS). Fall quarter student 

characteristics information, reported by the Washington 

state Board for community College Education (SBCCE), does 

not include students in community service programs. It is, 

,therefore, appropriate to exclude community services 

enrollments from the study. 

It is assumed that enrollment data reported for each 

fall quarter are representative of enrollment for other 

quarters of the academic year. 
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DEFINITION OF TERMS 

Tuition. tuition and fees: These terms are used 

interchangeably to represent the student operating fees paid 

by resident students to the state's general fund. Local, 

special fees for specific purposes (e.g., athletic 

facilities) are not included. 

student price response coefficient (SPRC): As defined 

by Leslie and Brinkman (1987), SPRC is for an hypothetical 

first-time-full-time college freshman facing a certain 

college cost in a particular year. SPRC is related to the 

price elasticity of enrollment demand (€), which is equal to 

E/P, where E is the percentage change in enrollment, and P 

is the percentage change in price. "Since the SPRC = E/$100 

price change, the SPRC = € after the $100 is converted to a 

percentage figure, provided that both values are expressed 

in or are converted to enrollment rates" (p. 184-185). This 

means that SPRC is used to measure the peLcentage change in 

enrollment rate in response to each $100 change in tuition 

price. 

Headcount enrollment (HC): Headcount enrollment 

represents the number of students enrolled in each fall 

quarter, including both full-time and part-time students. 

Full-time equivalent enrollment (FTE): FTEs are 

derived by adding the total student credit hours of 

enrollment for fall quarter and dividing by 15, which is the 

-------_. --- --
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number of credits typically taken by a full-time student in 

an instructional quarter (state of Washington, state Board 

for community College Education, 1984a). Number of FTEs and 

number of credits are as reported by the institutions and 

the state Board. 

First-time freshmen: First-year students who are 

attending college for the first time. 

Full-time students: Students taking 10 or more credits 

per regular quarter, as defined by the Washington state 

Board for community College Education. 

Part-time students: Students taking fewer than 10 

credits per regular quarter are counted as part-time 

students. 

Minority students: Students who are Asians, Blacks, 

Native Americans, or Hispanics. 

Academic programs: This category covers college 

transfer programs and general education courses that support 

vocational programs. Courses provided are those of the 

first two years of a baccalaureate program, and also those 

fulfilling academic course requirements for vocational 

degrees and certificates, courses such as math and English. 

Vocational programs: This category includes programs 

in vocational education, and home and family Life. Courses 

are related to specific occupational fields, leading to an 

associate degree or certificate, or for retraining and 



upgrading of skills in these fields. 

Competitor's Price: The weighted average tuition and 

fees charged by the public four-year institutions in the 

state are used as competitor's price. 

24 

student aid: All financial aid for students, including 

the various forms of federal and state aid, local grants and 

scholarships. 

Market Share: The total FTE enrollment of the first 

two years (i.e., freshmen and sophomores) at public four

year institutions and the total FTE enrollment at community 

colleges are considered as the total market. The community 

college's market share is the ratio of its own FTE 

enrollment to this total market. The concept of market 

share can be considered as the tastes or preferences in the 

demand function. "Tastes" are defined simply as the 

consumer's attitude toward a particular good or service 

(Daniel, 1988). 

SUMMARY 

Student demand studies, in seeking the relationship of 

student response to tuition price increase, are particularly 

important during periods of enrollment change and financial 

stringency. Both higher education institutions and state 

legislators need sound criteria for formulating educational 

policies. Student sensitivity to tuition changes will 
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impact both enrollme"nt levels and revenue levels. 

The student price response coefficient (SPRC) and the 

concept of price elasticity, which emanate from demand 

theory, can aid in decision making. In addition to 

financial implications, tuition price increases also are 

thought to have an important social impact, especially in 

regard to women and minority populations. This study of the 

effect of community college tuition changes in Washington 

will be a significant contribution to estimating tuition 

elasticity for community colleges in general. 
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CHAPTER 2 

REVIEW OF LITERATURE 

The review of related literature begins with the 

reasons for the growth and interest in studies of student 

enrollment response to price changes. Following are 

discussions of the major review studies, identification of a 

general pattern in student price response for higher 

education, and summaries of individual student demand 

studies of community colleges. 

REASONS FOR STUDENT DEMAND STUDIES 

Since the 1960's there has been a growing number of 

empirical studies on student demand for higher education. 

There are practical reasons for the increased interest in 

this area. First, price manipulation has been used for 

achieving equal access. In encouraging student access and 

choice in higher education, the federal government provides 

subsidies directly to students; the states historically have 

attacked the access issue through tuition pricing policies 

(Leslie and Brinkman, 1987). 

Second, American higher education has experienced 

difficult times recently, especially during the 1970's and 

the early 1980's. As higher education institutions continue 
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to encounter financial difficulties, tuition and fees become 

a more important revenue source. In many states the rates 

of tuition and fee increases have been higher than inflation 

(Halstead, 1989a; National center for Education Statistics, 

1987b). In short, individual institutions faced with 

economic and demographic pressures find the need to 

understand student response to price changes. 

MAJOR REVIEW STUDIES 

In the literature, student demand studies have been 

discussed and analyzed from many different perspectives. 

Jackson and Weathersby (1975), in analyzing seven major 

demand studies (Campbell and siegel, 1967; Hoenack, 1967; 

Hoenack, weiler, and Orvis, 1973; Corazzini, Dugan, 

Grabowski, 1972; Spies, 1973; Radner and Miller, 1970; and 

Kohn, Manski, Mundel, 1972) attempted to compare and 

standardize research results. The standard used to compute 

an estimated price responsiveness for each study was by 

considering "a 'typical' individual with an income of 

$12,000 in 1974 facing a college cost of $2000 per year 

[using] the estimate that 26.2 percent of the eligible 

population is enrolled in some form of postsecondary 

education" (p. 643). Jackson and Weathersby concluded that 

cost had an inverse relationship with enrollment, and that a 

cost increase of $100 in 1974 dollars was associated with an 
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approximate one percent decline in the participation rate of 

the 18-24-year-old population, given the conditions defined 

above (Leslie and Brinkman, 1987). 

Based on five specific criteria relating to policy 

issues, Weinschrott (1977) evaluated eight demand studies: 

Hoenack (1968); Hoenack and Feldman (1969); Hoenack and 

Weiler (1975); Corazzini et al. (1969); Bishop (1975); 

Radner and Miller (1975); Kohn et al. (1974); and Barnes 

et al. (1975). Weinschrott's five criteria were 1) 

treatment of higher education as a consumption item or 

investment; 2) selection of the choice set; 3) measurement 

of financial aid offers; 4) identification of demand/supply 

relationships; and 5) use of stratified estimates. His 

conclusions were that the studies had made little attempt to 

test the adequacy of the investment model versus the 

consumption model; that most studies did not handle the 

choice set of college options very well, and largely did not 

address the effects of financial aid offers; that the supply 

side of the educational market, especially with respect to 

admission policies, was not properly analyzed; that response 

rates vary across ability and income classes; and that 

further research should allow for the determination of 

different responses across relevant categories of students. 

McPherson (1978), centering on tuition policies and 

their impacts on private institutions, added three more 
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studies to Jackson and Weathersby's analysis and revised 

their price response estimates. McPherson provided an 

informative discussion of student demand for higher 

education and included cross-price elasticities in his 

review. He pointed out that demand studies "whether based 

on aggregate or individual data, have advantages and 

disadvantages in isolating the effects of price on 

enrollment decisions" (p. 177). He further indicated three 

key prerequisites for identifying a causal relationship, 

allowing an inference of what would happen to enrollment 

behavior if prices changed. First, there should be adequate 

variation in the price variable. Second, factors other than 

prices affecting enrollment behavior should be considered. 

Finally, the demand relationship should be identified (i.e., 

that price changes cause enrollment changes and not the 

reverse) • 

As stated by Cohn and Morgan (1978), there were two 

pervasive approaches to analysis of student demand: the 

sociological approach and the economic approach. Further, 

they held, these two approaches could be reconciled. In 

their survey, they reviewed and summarized nineteen 

better-known research studies. In conclusion, they 

cautioned against the uncritical use of the studies as a 

tool for educational planning. On the one hand, such 

studies could provide valuable insights as to the likelihood 



of changes in enrollment patterns based upon significant 

changes in the determinants of enrollments. On the other 

hand, local and even statewide attendance rates were based 

on intercommunity and interstate choice patterns, so that 

in- and out-migration could spoil any prediction based on 

any given set of data (p. 27). 

Chisholm and Cohen's review (1982) was largely 
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from a methodological point of view. They utilized economic 

theory to investigate the relationship between price changes 

and student demand. Various analytical techniques used in 

the studies were grouped into two major categories: 1) 

regression analysis techniques which included linear demand 

function and log-log demand function approaches; ·and 2) 

linear probability models and logit analysis which were used 

in individual choice studies. About ten major studies were 

discussed according to their relationship to the economic 

theory and analytical methods employed. 

The most comprehensive study was conducted by Leslie 

and Brinkman (1987; 1988), who included twenty-five student 

demand studies in their meta-analysis. Applying the 

guidelines proposed by Jackson and following the "procedures 

for study identification and organization outlined by Glass, 

McGraw, and smith" (p. 3), the investigators attempted to 1) 

examine the literature thoroughly and systemically; 2) 

standardize the various findings; and 3) reach definitive 
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conclusions by focusing on the generation of comparable 

estimates of main effects. The results were shown in a 

matrix highlighting the major differences of each study. 

Adjusted to the 1982-83 average weighted higher education 

prices of $3,420 for tuition and room and board, Leslie and 

Brinkman found that the mean price response was about -0.7; 

i.e., for every $100 tuition price increase, one would 

expect a drop of 0.7 percentage points in the first-time 

full-time freshmen enrollment rate among 18-24-year-old high 

school graduates. Because the national enrollment rate for 

this age group was about 0.33 in 1982, they estimated that 

the $100 price increase would represent an enrollment 

decline of about 2.1 percent, all other factors being equal. 

Leslie and Brinkman cautioned that this 2.1 percent figure 

might be misleading as most of the demand studies showed 

price impacts on first-time freshmen only, and upper 

division students would be less responsive to price changes. 

Because of the large range of price responses estimated 

for the four community college studies in their meta

analysis, Leslie and Brinkman calculated their own SPRC for 

community colleges. Based on national data for 1967-1972 

and adjusted to 1982 terms, they obtained a SPRC value of 

-0.9 for community colleges. 

Other review studies included those by Hyde (1978) and 

the California Post-secondary Education Commission (1982). 
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In addressing the effect of tuition and aid policies on 

access and choice in higher education, Hyde provided a 

general review of student demand studies relating to three 

areas. First, he examined the varying effect of tuition on 

enrollments for different income and ability groups. 

Second, he discussed how tuition policies influence student 

enrollments at different types of institution. Third, he 

compared the effectiveness of student financial aid to that 

of changes in tuition. The background paper by the 

California Post-Secondary Education Commission identified 

some general findings from several better-known studies. 

Most of the findings discussed by Hyde and the California 

Post-Secondary Education Commission were included in the 

following section. 

GENERAL PATTERN IN STUDENT PRICE RESPONSE 

Although the impact of price changes varies with the 

type of student and the type of institution, there are some 

consistent findings in the various student demand studies. 

First, all the studies indicate a negative relationship 

between enrollment rate and prices charged students, 

especially tuition prices (Leslie and Brinkman, 1987). 

Second, college attendance is affected by both economic and 

sociological variables. Adult students, for example, are 

more sensitive to price changes than are recent high school 
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graduates (Cohn and Morgan, 1978). Third, students of 

higher ability are less sensitive to price changes than are 

other students (California Postsecondary Education 

Commission, 1982). Fourth, student aid is often a missing 

variable in many of the studies (Weinschrott, 1977; Chisholm 

and Cohen, 1982); however, when student aid is included in 

the studies, students are found to be more sensitive to 

tuition changes than to student aid (Hyde, 1978). Amounts 

spent on student aid are associated positively with 

enrollment rates (Leslie ·and Brinkman, 1987). Fifth, the 

impact on enrollment of $100 increase in tuition at an 

inexpensive college is greater than it is at a high-tuition 

institution (California Postsecondary Education Commission, 

1982). Sixth, enrollment rates are associated positively 

with the tuition prices charged by competing higher 

education institutions (Leslie and Brinkman, 1987). In 

addition, most of the student demand studies have 

concentrated on first-time freshman, and have used 

cross-sectional data. 

COMMUNITY COLLEGES 

The literature on the effects of price changes on 

enrollment shows that student demand in higher education is 

quite complicated. The evaluation of studies is difficult 

and must take into consideration the methods and analytical 
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techniques used. The recent meta-analysis by Leslie and 

Brinkman (1987) provides a more reliable mean student price 

response coefficient (SPRC) than has been available 

previously, suggesting about 0.7 percentage point decline in 

enrollment rate per $100 price increase. Even with this 

recent estimate, an institution must be cautious in applying 

this generalization because the impact of price change on 

enrollment varies by type of institution and by type of 

student. As Krakower and Zammuto cautioned, 

"generalizations from study results that use heterogeneous 

samples of colleges and universities are not always 

accurate" (1987, p. 333). 

Since community college students generally are older 

adults from comparatively low socioeconomic backgrounds 

(Cohen and Brawer, 1989, p. 32, 44), the general 

observations of student price responses from previous review 

studies may not represent community college enrollments. In 

reviewing the literature, only a few demand studies on 

community colleges were found. 

As reported by the American Association of State 

Colleges and Universities (AASCU, 1977), the Wisconsin low 

tuition experiment provided evidence that enrollment levels 

of two-year institutions were very sensitive to changes in 

tuition and fees. In this experiment, tuition was reduced 

in 1973 and then was increased in 1975 at two experimental 

-------- ""-- ---



35 

two-year centers. Some of the major findings from the 

experiment were 1) tuition was inversely related to 

enrollment; 2) tuition reduction had a stronger impact on 

enrollment than did tuition increase; 3) the resultant 

tuition price responses represented students with median 

family income and below; and 4) the changes in tuition of 

the two-year institutions had little impact on the 

enrollment levels of the local vocational-technical schools 

and near-by public and private four-year institutions. 

These results were consistent with other studies. 

Based on the review study by Leslie and Brinkman 

(1987), the student price response coefficient (SPRC) for a 

tuition reduction of $100 in the Wisconsin experiment were 

4.1 percent in institutional enrollment change, and 1.3 

percent in 18-24-year-old enrollment rate change. For each 

$100 tuition increase, the SPRCs were -3.0 percent and -1.0 

percent for institutional enrollment change and national 

enrollment rate change, respectively (p. 191). 

In a time-series study of aggregated data from 1960-

1974 in the state of Oregon, Lehr and Newton (1978) found 

that tuition had a negative influence on college freshmen 

enrollment, but that the effects of income, unemployment, 

armed forces, and eligible high school graduates were 

positive. Because of extreme multicollinearity, the authors 

were unable to develop significant estimates of enrollment 
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demand by type of institution. Their estimates, however, 

still indicated that there were underlying differences in 

segmental demand. "In general, the enrollment of community 

college students was more sensitive to the existence of 

other alternatives or changes in economic conditions" (p. 

420). The results of their cross-section investigation of 

the student profiles indicated that financial constraints 

appeared most severe for those who had chosen the low cost 

community colleges. 

Based on human capital theory and a sociological 

perspective, Berne (1980) hypothesized that socioeconomic 

status, ability, performance in high school, sex, race, 

place of residence, and price all influence high school 

graduates' decisions to attend two-year colleges. For the 

price variable, he utilized the concept of net price, i.e., 

charges to the student less available financial aid (p. 

394). The research samples were drawn from two-year college 

applicants in a metro area and several non-metro areas in 

New York state. The results confirmed that prices affected 

post-high school decision making, especially for college 

applicants deciding between a non-educational alternative 

and the two-year college. For the non-educational 

alternative group, the net tuition price elasticities were 

-0.373 and -0.479 for the non-metro sample, and -0.293 and 

-0.379 for the metro sample. However, the net tuition price 
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elasticities for the metro sample of the education 

alternative group were -0.179 and -0.188. Net tuition was 

not found to be significant for the non-metro sample of the 

education alternative group. This individual choice study 

supported the proposition that high school graduates lower 

in socioeconomic status and ability were more susceptible to 

price differences. For this study, Leslie and Brinkman 

(1987) estimated that for each $100 price change, the SPRCs 

were 1.5 percent in institutional enrollment change and 0.5 

enrollment rate percentage change in the 18-24-year-old 

population. They also indicated that these SPRCs 

represented the effects of price reduction (student aid) on 

applicants only, rather than all potential enrollees. 

Rusk, Leslie and Brinkman (1982), using a similar 

framework of human capital theory, investigated the 

relationships between higher education enrollments and 

economic conditions between 1966 and 1978. For the period 

1966-1971, the national results showed that the relationship 

between enrollment and economic condition was positive. 

However, for the period 1972-1978, the relationship was 

inverse, suggesting that as economic conditions improved 

enrollments declined. Part-time enrollments were found to 

be more heavily impacted by the cyclical trend of the 

economy than were full-time enrollments. The study also 

confirmed that community college enrollments, which 
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contained a larger proportions of low ability students, were 

more sensitive to short-term economic conditions than were 

four-year institution enrollments. 

Taking a different approach, Sulock (1982) used cross

sectional data of 126 relatively homogeneous community 

colleges. These colleges were divided into 62 different 

markets, with 41 observations based on county and 21 

observations based on an SMSA (Standard Metropolitan 

statistical Area) as the statistical unit. The eligible 

population was the high school graduates of the two 

preceding years and the enrollment was the total FTE. The 

estimated community college price elasticity was -0.44 and 

the estimated cross-price elasticity was 0.66. The results 

implied that for a one percent increase in tuition at a 

community college, one would expect a 0.44 percent decline 

in enrollment for that college. However, for a one percent 

tuition increase at a competing four-year institution, 

enrollment at the community college would increase a 0.66 

percentage point. As calculated by Leslie and Brinkman 

(1987) and based on a $100 price change, the SPRCs for the 

Sulock study were -7.4 percent in institutional enrollment 

change and -2.4 percent in 18-24-year-old enrollment rate 

change. 

Sulock found that income was positively related to 

enrollment and the effect of foregone earnings was negative; 
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that is, when income goes up, enrollments at community 

colleges increase, but when the average earnings increase, 

community college enrollments decline. The amount of time a 

community college had been in existence affected the 

enrollment level positively. Two other variables, which 

were found insignificant, were geographic proximity of four

year institutions to high school graduates, and the income 

difference between families where the head had four years of 

college and those where the head had only a high school 

diploma. 

One observation related to this study is that sulock 

did not indicate whether the total FTE were for freshmen 

enrollment only. From an explanation in a footnote (no. 7, 

p. 355), it seems that the total FTE of the degree programs 

were used as the numerator for the enrollment rate. Since 

the eligible population included only the high school 

graduates of the two preceding years, it seems that 

enrollment was too broadly defined. 

using a human-capital framework, Corman and Davidson 

(1984) analyzed the college participation of high school 

graduates, based on aggregate cross-section data for 48 

states in the year 1976. The study included post-secondary 

occupational schools as well as four-year and two-year 

colleges. Choice of program (academic or vocational), and 

recent high school graduates as well as adult students were 
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considered. In addition to tuition prices, the explanatory 

variables of the model included unemployment rates, personal 

income per capita, and the ratios of different age groups by 

sex. Of interest were the findings related to the two-year 

colleges. The results showed that for both men and women, 

own-price elasticities were higher for two-year colleges 

than for four-year colleges. For two-year colleges, they 

were -0.68 for men and -0.69 for women. Cross-price of 

occupational schools was significant for men but not for 

women, and the cross-price of four-year colleges was not 

significant for either group. Overall unemployment also was 

not significant for men or for women. However, unemployment 

of professional and managerial jobs was positive and 

significant for both groups. Personal income was not 

significant for men, but was significant for women with an 

elasticity of 1.03. 

The Corman and Davidson study was not included in the 

meta-analysis by Leslie and Brinkman (1987). For 

comparison, the price elasticities of -0.68 for men and 

-0.69 for women were used to calculate SPRCs applying a 

$100 fixed price change in terms of 1982-83 values. Using 

the conversion formula as suggested by Leslie and Brinkman 

(1987, p. 184-185), the resultant SPRC for institutional 

enrollment change was -12.5 percent for both men and women. 

Adjusted to the 18-24-year-old national participation rate 
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of 0.33, the SPRC was -4.1 percent. 

Combining a population ecology model and a strategic

management perspective, Krakower and Zammuto (1987) examined 

the impact that four environmental factors and five 

institutional factors had on college and university 

enrollments, and how the impact of the factors varied by 

institutional type and control. The pooled cross-section 

time-series study included 2101 institutions. The 

enrollment data were taken from the Higher Education General 

Information Survey (HEGIS) for 1975-76 to 1980-81. The 

results showed that environmental and institutional factors 

significantly affected the enrollments of different college 

and university sectors in a variety of ways. The authors 

cautioned that extreme care needs to be exercised in making 

enrollment generalizations. For public two-year 

institutions, variables that had significant positive 

effects on enrollment were FTE enrollment of previous year, 

annual average unemployment, and the percentage of part-time 

FTE. variables that had significant negative relationships 

with public two-year college enrollments were size of the 

18-year-old population and annual average weekly earnings. 

other variables relating to resource availability (federal 

and state student aid), price (tuition and fees), 

selectivity (SAT scores), program emphasis, and market scope 

(percent of in-state students) were found not to be 
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significant statistically. This is the only study reporting 

nonsignificance for tuition. 

The approach taken by the Krakower and Zammuto study 

was quite different from other enrollment demand studies. 

Price (own tuition and fees) was included as one of the 

institutional factors and price elasticity was not indicated 

as part of the results. Among the 10 groups of 

institutions, price was shown to have significant negative 

relationships with enrollments only for the categories of 

pooled public four-year, public four-year comprehensive, 

private major doctoral, and private four-year comprehensive 

institutions. Unfortunately, the coefficients for the 

variables that were found not to be significant were not 

indicated in the article. 

Two plausible reasons might account for the fact that 

tuition was found to be significant and negative in only 

four of the ten enrollment categories. The first reason is 

related to the inconsistent relationship of student aid and 

enrollment found in this study. While federal student aid 

was found to have a significant positive relationship with 

enrollments in seven of the ten enrollment groups, state 

student aid had a significant negative relationship with 

enrollments in two enrollment categories. Another 

possibility is that the inclusion of student aid, especially 

federal aid, might have reduced the effect of tuition 

-------- .. _. 



because aid offsets tuition increase. On the other hand, 

the results might be due to specification error of the 

regression model: that is, the model failed to use 

'participation rate' or 'enrollment rate' as the dependent 

variable. 
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A recent study on community colleges was conducted by 

Grubb (1988), who developed a model "describing student 

demand as a function of prices and labor market conditions, 

legislative demand as a function of marginal cost and 

political pressures, and costs" (p. 301). Enrollment rate 

was based on the 18-30-year-old population. The 

specifications of the model were rather extensive and 

included many variables. pooling of data for 1970, 1976, 

and 1980 was unsuccessful. The results were largely from 

the cross-section data from the 50 states for fall, 1979. 

Own-tuition was found to be significant and negatively 

related to community college enrollments. The own-price 

elasticities were -0.33 and -0.56, depending on the 

equations used. Again, applying the SPRC conversion formula 

in terms of 1982-83 values for each $100 price increase, the 

obtained SPRCs for Grubb's study, based on the author's 

concluding price elasticity of -0.38, are calculated to be 

-6.2 percent for institutional enrollment change and -2.0 

percent for national enrollment rate change. 

Tuition in public four-year institutions was not found 

---- - ---- --
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to be significant in the Grubb study, but tuition in private 

four-year institutions was positive, and significant with 

regard to community college enrollments. This implied that 

tuition price changes in public four-year institutions had 

no significant effects on community college enrollments. On 

the other hand, tuition price increases in private four-year 

institutions would cause enrollment increase in community 

colleges. This seems an implausible result. vocational 

programs were found to have significant negative effect on 

community college enrollments, indicating that more 

vocational programs tended to depress community college 

enrollment rates. Grubb explained that 

This result, together with the effect of growth in 
professional occupations, suggests that students seek 
entry to two-year institutions as a means of access to 
professional position, not to the technical and craft 
positions for which post-secondary vocational programs 
train. (p. 314) 

The author further concluded that 1) community college 

enrollments were only weakly related to labor market 

conditions, even though the community colleges' curriculum 

had been increasingly vocational; 2) the model did not 

support the human capital theory; 3) enrollment patterns 

tended to perpetuate themselves over time regardless of 

economic and political conditions; and 4) completion rates 

were also unresponsive to economic conditions. 

For the studies discussed above, the theoretical 

approaches in general are from either economic theories 



45 

(e.g., human capital, consumption and investment) or 

sociological perspectives (e.g., population ecology and 

sociological factors). Quite often, a combination of the 

two are used. Changes in higher education enrollments are 

dynamic and complex. Further research is needed to study 

higher education enrollments by type, control, geographical 

areas (e.g., national, state and local areas) and by 

institution (Krakower and Zammuto, 1987). 

PROPOSED STUDY 

It is the purpose of the proposed study to determine 

the student price response pattern among the community 

colleges in the state of Washington, and to estimate 

price elasticities and student price response coefficients. 

After reviewing the literature, it is obvious that few 

student demand studies have addressed community colleges. 

As stated by Grubb (1988), "there has been little 

examination of community college enrollments, compared to 

the attention paid to enrollments in four-year colleges, and 

almost no attention paid to the effects of employment demand 

and other labor market variables" (p. 303). Hopefully this 

study can contribute significant insight not only to the 

state of Washington, but also to community colleges in 

general. 

The proposed study will take a combined socioeconomic 
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approach, which includes economic and demographic factors 

in the demand functions. student financial aid and 

competitor's price will be included as key variables. As 

many previous demand studies have focused on first-time 

freshmen, the proposed study also will attempt to 

investigate the price responses for total enrollments and 

the enrollment patterns of students by attendance (full-time 

and part-time), sex, age, ethnic backgrounds and educational 

programs. 

SUMMARY 

The discussion of the major review studies attempts to 

clarify some of the general patterns of student demand for 

higher education in the United states. Most of the studies 

relate to four-year educational institutions. Only a few 

concentrate on two-year colleges. The extent to which 

socioeconomic factors are used as variables in the studies, 

varies from study to study. The problem of generalization 

based on the existing studies and the review of individual 

demand for community college enrollments are discussed. 

Presented also is the scope and significance of the proposed 

student demand study for the community colleges in the state 

of Washington. 
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CHAPTER 3 

KETHOD 

The research design discussed in this chapter 

includes the dependent variables and independent variables 

to be used for the regression analysis of system-wide data, 

and the sample selection of the community colleges in the 

state of Washington for a pooling of cross-section and time

series data. Also included are a description of the 

enrollment demand models, application of equations for price 

and income elasticities of demand, calculation of student 

price response coefficients, method of analysis, sources of 

data, and limitations of the study. 

SYSTEM-WIDE ANALYSIS 
(Time-series study) 

It was not until about 1970, that all of the 27 

community colleges in the state were established. For this 

study, the system-wide fall quarter enrollment data from 

1971 to 1987 were used for a time-series analysis. A 

time-series study generally allows for the exploration of 

changes in tuition and fees, as well as variations in social 

and economic variables that affect enrollments over time. 

In addition, time-series can be used to project trends and 
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used (Hoenack and Weiler, 1979). 
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As explained in Chapter one, information on student 

characteristics, such as age, gender, and ethnic background, 

was available for the fall quarter only of each academic 

year. Therefore, to make consistent comparisons among 

different dependent variables, the analyses were based on 

fall quarter enrollment data. community services enrollment 

data were excluded; these were recreational courses and 

other courses of an avocational or personal enrichment 

nature. These courses were self-supported; full costs were 

paid by the students. 

The state Legislature, because of limited tax revenues, 

began placing an enrollment cap on each type of higher 

education institution in 1981-82 (state of Washington, 

Office of Financial Management, 1989b, p. 39). The initial 

enrollment ceilings were based largely on the FTE (full-time 

equivalent) enrollment level of the previous two academic 

years. As in the case of public four-year institutions, the 

enrollment caps for the community college system, were 

adjusted slightly every two years based on actual FTE 

enrollments of the previous budget biennium. Because of 

this enrollment cap policy, although there might not be 

sUbstantial changes in FTE enrollment levels from 1981 to 

1987, there could be significant changes in headcount 



49 

enrollments during this period. Therefore, both total 

head count and FTE were used as dependent variables and were 

estimated with separate demand functions. 

Table 1 shown below outlines the variables used in the 

study. Dependent variables are the enrollment rates for 

total headcount, FTE, first-time freshmen, minority 

students, attendance patterns, sex, age groups, and major 

educational programs. In addition to tuition and fee prices 

and student aid, other socioeconomic data were used, such as 

demographic information, labor conditions, and personal 

income. 

VARIABLES 

The application of the demand function approach to 

determine the effects of tuition and fees on enrollments 

requires the specification of the input factors/variables 

in the relationship statement as indicated in equation (1) 

of the framework section in Chapter one. These factors or 

variables include the price of tuition and fees plus other 

related factors. The following is the description of the 

variables used in the specifications of demand functions, 

the various forms of elasticity of demand, and student price 

response coefficients (SPRC). 
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Table 1: Summary of Variables 

TYPE NOTATION 

DEPENDENT (Enrollment Rates): 

HEAD COUNT 

FTE 

FRESHMEN 

MINORITIES 

ATTENDANCE 

GENDER 

AGE 

PROGRAMS 

INDEPENDENT: 

TUITION & FEES 
(Constant 
dollars) 

STUDENT AID 
(Constant 
dollars) 

HC 

FTE 

FM 

HCNW 

HCFT 

HCPT 

HCF 
HCM 

A29 
A30 

ACAD 
VOC 

TUI 
TUI4 

SA 

SAFM 

SANW 

SAF 

DESCRIPTION 

Total headcount 

FUll-time equivalents 

FTE of first-time freshmen 

Headcount of minorities: 
ratio of Asian, Black, 
Hispanic & Native 
American as a group 

Headcount of full-time 
students 

Headcount of part-time 
students 

Headcount of female students 
Headcount of ITlale students 

Age (headcount): 29 & below 
30 & above 

Program (FTE): Academic 
Vocational 

Community colleges 
Public 4-year institutions 

(competitor's price) 

Average student aid from 
all sources: federal, state 
and local, including grants 
loans, and scholarships 

Average student aid for 
freshmen 

Average student aid for 
minority students 

Average student aid for 
females 



Table 1 (Cont.) 

TYPE NOTATION 

INDEPENDENT (Cont.): 

STUDENT AID: SAM 
(Cont. ) 

SAFT 

SAPT 

MARKET SHARE MS 
(Ratios) 

PERSONAL INCOME INC 
(Constant dollars) 

INCC 

UNEMPLOYMENT UE 
(Ratios) UEC 

WHITE POPULATION WHITE 
(Ratios) 

ENROLLMENT CAP DV81 

Dependent Variables 

DESCRIPTION 

Average student aid for 
males 

Average student aid for 
full-time students 

Average student aid for 
part-time students 
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Total comma colI. enrollment 
/ enrollment of first two 
yrs. of public 4-yr. 
institutions + comma colI. 
enrollment. 

Per capita personal income in 
state 

Per capita personal income in 
county or weighted average 
if more than one county 

Unemployment rate in state 
Unemployment rate in PMSA/MSA 

or weighted average if more 
than one county 

Proportion of whites in total 
populatir;n 

"0" for year prior to 1981 
"1" for year after 1980 

For the purposes of consistency and comparability with 

other student demand studies, each dependent variable was 

specified as enrollment over an eligible population 

(Campbell and Siegel, 1967; Hopkins, 1974; and Hight, 1975). 

-----_.- --- --



Specifically, enrollment rate was the dependent variable 

throughout the study. The dependent variables, as related 

to each enrollment category were further identified as 

follows: 

1) Total headcount (HC)--the number of state supported 
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and contract supported students relative to the 

population age 18 and over with high school diplomas or 

equivalent. 

2) Full-time equivalents (FTE)--the number of FTE 

relative to the population age 18 with high school 

diplomas or equivalent. 

3) First-time freshmen (FM)--the number of first-time 

full-time college students relative to the total number 

of 18-24-year-old high-school graduates of the 

preceding seven years. 

4) Minority students (HCNW)--the total number of Asian, 

Black, Hispanic, Native American, and all other non

white students enrolled relative to the state 

population age 18 and over with high school diplomas or 

equivalent. 

5) Full-time (HCFT)--the number of full-time students 

enrolled relative to the State population age 18 and 

over with high school diplomas or equivalent. 

6) Part-time (HCPT)--the number of part-time students 

enrolled relative to the State population age 18 and 



over with high school diplomas or equivalent. 

7) Male students (HCM)--the number of male students 

enrolled relative to the male population age 18 and 

over with high school diplomas or equivalent. 

8) Female students (HCF)--the number of female students 

relative to female population age 18 and over with 

high school diplomas or equivalent. 
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9) Age 29 and below (A29)--the number of students age 29 

and below enrolled relative to the population age 29 

and below with high school diplomas or equivalent. 

Ideally, age 24 and below would be preferred but was 

not possible. Because various age breakdowns were used 

over the years, age 29 and below was selected. 

10) Age 30 and above (A30)--the number of students age 30 

and above enrolled relative to the population age 30 

and above with high school diplomas or equivalent. 

11) Academic programs (ACAD)--the number of FTE students 

enrolled in academic programs relative to the 

population age 18 and over with high school diplomas or 

equivalent. 

12) vocational programs (VOC)--the number of FTE students 

enrolled in vocational programs relative to the 

population age 18 and over with high school diplomas or 

equivalent. 

About 12 percent of the community college students in 
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Washington do not have high school diplomas or General 

Education Development (GED) certificates. Half of these 

students are enrolled in adult basic education and English 

as a Second Language programs; the rest are enrolled in 

academic, vocational, and high school completion programs 

(State of Washington, SBCCE, 1990a). These students often 

are required to take developmental courses. Instead of 

using the total population of age 18 and over, the "eligible 

population" for total headcount (HC) and FTE was the total 

population in the State, age 18 and up, who were high school 

graduates. The use of high school graduates to derive 

eligible populations was found in studies by Sulock (1982) 

and Corman and Davidson (1984). 

Applying the same method used by Campbell and Siegel 

(1967) and Hight (1975), the eligible population for the 

first-time freshmen was the high school graduates of the 

preceding 7 years, age 18 to 24. Since first-time freshmen 

data were only available from the reports of the Higher 

Education General Information System (HEGIS), which in 1986 

became the Integrated Postsecondary Education Data System 

(IPEDS), enrollment data for this dependent variable were 

taken from these sources and the period covered was limited 

to 12 years, from 1976 to 1987. 

The same eligible population used for total headcount 

and FTE also was used as the denominator for calculating the 

._------_ .. -- --
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enrollment rates for fu11-time/part-time attendance, 

minority enrollment, and educational programs. For the 

minority group, attempts to find consistent data on 

population by age and with high school diplomas from 1971 to 

1987 were unsuccessful. Although the total population 18 

and over was a larger eligible population for this dependent 

variable, it provided a consistent denominator/base for the 

calculation of the enrollment rate for this group. 

For enrollments by gender and age, the same criterion 

of age 18 and over with high school diplomas or equivalent 

was used to determine the respective eligible population for 

each of these enrollment categories. The exact totals of 

high school graduates by sex were not available for the 17 

years in question. The data, however, were available for 

1983 to 1988 and showed consistently equal breakdowns by 

sex. Hence, the same ratios of popUlation 18 and over with 

high school education for calculating eligible populations 

for headcount and FTE were used to obtain the eligible 

populations for males and females. 

Independent variables 

Resident tuition and fees (TUI) of the community 

colleges were used as the own-price independent variable. 

Included also was the competitor's price (TUI4), a weighted 

average of resident tuition and fees based on the FTE 

------.- -. 
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enrollments of lower division students at the five public 

four-year universities and one state college. This weighted 

average approach was used by other studies, such as Sulock's 

(1982) study on community colleges. As suggested by demand 

theory, Washington community college own tuition and fees 

(prices) were expected to have a negative impact on 

enrollment. However, the relationship between enrollment 

and competitor's price (tuition and fees at public four-year 

institutions), which represent the prices of alternative 

choices and substitution, should be positive. 

student financial aid awards reduced the real costs of 

attending community colleges. The amount of financial aid 

per student should be positively related to enrollments. 

Student aid (SA) was the variable that represented the 

average total aid from all funding sources, i.e., federal 

aid, state aid, and local financial aid. For different 

dependent variables, such as first-time freshmen, minority 

students, full-time/part-time, and gender, separate average 

student aid amounts were used as relevant for the demand 

functions. 

Market share eMS) was specified as the variable 

representing the concept of tastes and preferences for 

higher education. community college market share was 

determined by the community college FTE enrollment as a 

ratio of the total FTE enrollments of both community 
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colleges and the lower division enrollments at public four

year institutions. It was expected that market share would 

have a positive impact on community college enrollments. 

For economic data, per capita personal income (INC) and 

overall unemployment rate (UE) were applied to the demand 

functions. Personal income, as explained by Campbell and 

siegel (1967) from both the investment and consumption 

approaches, was expected to have a positive effect on 

enrollment. The effect of unemployment CUE) on enrollment 

was expected to be negative. Although earlier studies 

(corman and Davidson, 1984; Corazzini, Dugan and Grabowski, 

1972; Lehr and Newton, 1978) found that unemployment, which 

represented opportunity costs, was associated positively 

with enrollment, the present study operated from the 

perspective that the effects of unemployment on enrollments 

might be negative when stUdents were expected to work while 

in school (Hoenack and weiler, 1979). Inasmuch as 78 

percent of the community college students in academic and 

vocational classes were in the workforce (state of 

Washington, SBCCE, 1990a), unemployment was expected to have 

negative effects on community college enrollments. As 

suggested by Grubb (1988), a high unemployment rate might 

decrease the opportunity cost and increase the rate of 

return, but it would also limit the availability of 

financial resources that students need to attend community 
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colleges. 

In general, the higher the proportion of whites (WHITE) 

in the population, the higher the expected college 

participation. support for this statement was reflected in 

the fact that the college participation rate of whites has 

been consistently higher than that of other racial and 

ethnic groups (National center for Education statistic, 

1989a, p. 131). Since the minority population in the state 

of Washington has been increasing more rapidly than the 

white population, it was the intent of this study to find 

out how that change in population mix affected community 

college enrollments. For this reason, the variable WHITE 

was included in the demand functions. 

To account for the effect of enrollment cap on 

enrollment, a dummy variable (DV81) was used to identify the 

years for which the enrollment cap was applied. The years 

prior to 1981 were assigned a value of "0", and the years 

after 1980 were assigned a value of "1." 

For monetary values, such as tuition and fees, student 

aid, and per capita personal income, the "Implicit Price 

Deflator for Personal Consumption Expenditures" (base year 

1982) was used to convert actual dollars to constant 

dollars. The Consumer Price Index (CPI) was rejected, as 

being a less pertinent indicator of inflation in Washington 

(State of Washington, Temporary Committee on Educational 
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Policies, structure and Management, 1984, p. A-1). 

SAMPLE 
(Pooling of cross-section and time-series data) 

Pooling cross-section and time-series data was the 

method applied to obtain results based on the enrollment 

data of individual community colleges. A stratified sample 

of 15 institutions was selected from the 27 community 

colleges in Washington. Colleges were selected based on the 

population distribution across the six geographic areas 

designated by the Washington state Board of community 

College Education (state of Washington, SBCCE, 1984a). As 

the census population of the primary metropolitan 

statistical areas (PMSA) and metropolitan statistical areas 

(MSA) have the highest representation, more colleges were 

selected in the Puget Sound area, which is the most populous 

region of the State and has the largest number of community 

colleges. In addition, only one community college was 

selected from the southwest part of the State because of its 

dispersed population. 

The 15 community colleges selected, as shown in Table 

2, serve about 28 counties in the State including both urban 

and rural areas. Other criteria for selecting the sample 

institutions were the relative closeness of a public four-

year institution and minority population in the county. 
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Table 2: sample Institutions 

No. of 
community ColI. City County Counties Served 

-----------------------------------------------------------
1. Peninsula Port Angeles Clallam 2 

2. Olympic Bremerton Kitsap 2 

3. Whatcom Bellingham Whatcom 1 

4. Everett Everett Snohomish 1 

5. Shoreline Seattle King 1 

6. Seattle Central Seattle King 1 

7. Bellevue Bellevue King 1 

8. Highline Midway King 1 

9. Tacoma Tacoma Pierce 1 

10. S. Puget Sound olympia Kitsap 2 

11. Clark Vancouver Clark 3 

12. Wenatchee Wenatchee Chelan 3 

13. Spokane Falls Spokane Spokane 6 

14. Yakima Valley Yakima Yakima 3 

15. Columbia Basin Pasco Benton 2 

Cross-section and time-series data from 1978 to 1987, a 

total of 10 years, were pooled for analysis. Institutional 

data utilized in the study included tuition and fees of each 

sample community college, and tuition and fees of competing 
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public four-year institutions. since identical tuition and 

fees were set by the state government for all community 

colleges and public four-year institutions, there was no 

significant difference in tuition and fees among the 

community' colleges. It was assumed that near-by community 

colleges were not competitors for the selected sample 

colleges; i.e., they were not price competitors. The 

institutional enrollment data were taken from the annual 

HEGIS/IPEDS reports for fall quarter enrollments at 

individual colleges. Student financial aid data by college 

were available only for 1983 to 1987. Some county 

socioeconomic data, such as demographic information by age, 

sex and ethnic groups, were found to be inconsistent or not 

available for the period under study. Because of these 

restrictions, the treatments of certain variables were 

different from those for the system-wide analysis. 

Although information on popUlation by age in each 

county was available, the percentages of high school 

graduates (HSG) of the population age 18 and over in each 

county for the years of 1978 to 1987 were not. Therefore, 

the eligible population for the dependent variable of total 

headcount was based on the cumUlative total of high school 

graduates in each county from 1965 to 1987. Prior to 1965, 

no information on high school graduates by county was 

available. This meant that the eligible population for 

--- .. - -. 
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total headcount included only people aged 18 to 32 who were 

high school graduates instead of all people age 18 and over 

with high school diplomas. Information on high school 

graduates by county and by sex was not available, except for 

1983 to 1987. Therefore, enrollments by gender based on 

sample colleges were not analyzed. Another dependent 

variable not analyzed was attendance by age groups~ 

HEGIS/IPEDS reports did not include such information by age. 

For colleges located in the PMSA and MSA areas, the per 

capita personal income and unemployment rate were used for 

those areas instead of the data for the individual counties. 

For colleges not located in the PMSA and MSA areas and 

serving more than one county, the average per capita 

personal income and unemployment rate were weighted by the 

number of high school graduates of the counties served. The 

variables for tuition and fees, student financial aid and 

personal income were deflated by the Implicit Price 

Deflator. 

DATA ANALYSIS 

The technique of ordinary least-squares regression 

(OLS) was used for the analysis. The general model for 

enrollment demand function is as follows: 

ENR = f (TUI, TUI4, SA, POP, MS, INC, UE, WHITE, DV81) (5) 
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where ENR is enrollment; TUI, the tuition and fees of the 

community colleges; TUI4, weighted average of tuition and 

fee charges of competing institutions; SA, student financial 

aid; POP, eligible population; MS, market share; INC, per 

capita personal income; UE, unemployment rate; WHITE, 

proportion of white people in population; and OV81, the 

dummy variable which represents enrollment cap. The same 

demand function is also expressed in a different form as 

stated below: 

ENR = ao + a,TUI + a2TUI4 + a3SA + a4POP + asMS + 
a6INC + a7UE + aaWHITE + a90V81 + u (6) 

where ao is the constant, a, a9 are parameters of the 

enrollment demand function, and u is the error term. To 

change the dependent variable as a ratio of an eligible 

population, the equation is changed to 

ENR/POP = ao + a,TUI + a 2TUI4 + a3SA + a4MS + 
as INC + a6UE + a7WHITE + aaOV81 + u. 

The modifications of variables in equation (7) were 

determined by the type of enrollment as indicated in the 

enrollment categories in Table 1. For example, when the 

equation was modified for the female student (HCF) 

enrollment system-wide, variable POP was changed to 

represent the eligible population of female population 18 

(7) 
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years old who were high school graduates, and also SA was 

changed to the deflated average student aid for female 

students. Full-time enrollment demand (HeFT) for both of 

the system-wide analysis and the 15 sample community 

colleges served as another example. The dependent variable 

in this case was the full-time enrollment as a ratio of the 

total population age 18 and over who were high school 

graduates. The student aid value (SA) was also adjusted to 

represent the average aid for full-time students. 

similarly, the calculations of the various types of 

enrollment demands, either for the system-wide analysis or 

the selected sample institutions, were derived by inserting 

the appropriate values in the equation. This equation was 

considered as the unrestricted model, which included all of 

the eight independent variables, for all of the dependent 

variables. 

Based on the results from the unrestricted model, 

separate restricted models with fewer variables were 

developed for each dependent variable. This method of using 

restricted models was found in other studies, such as the 

study on donor behavior and voluntary support by Leslie and 

Ramey (1988). For the current study, one of the 

requirements for specifying the restricted models was that 

all the cost-related variables (i.e., community college 

tuition and fees (TOI), weighted average of tuition and fees 



of public four-year institutions (TUI4), and student aid 

(SA» were maintained for each model. The purpose of this 

requirement was to determine how changes in various prices 

affected community college enrollments. A subset of the 

insignificant variables was removed from each of the 

restricted models. The restricted models then were re-

estimated. Variables that were deleted as a group should 
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also meet the requirement of joint F-test (Pindyck and 

Rubinfeld, 1981, p. 117). The null hypothesis was that the 

coefficients of the deleted variables were jointly equal to 

zero. 

statistically, when an dependent variable is a ratio 

and the value is small and limited between 0 and 1, logit 

transformation is recommended to achieve normal distribution 

of the error terms (Steel and Torrie, 1960, p. 156; Kruskal, 

1968, p. 182). This principle applies to the current study, 

because all of the dependent variables are expressed as 

enrollment rates with small values between 0 and 1. Using 

equation (7) as an example, the logit transformation 

(pindyck and Rubinfeld, 1981, p. 287) is specified as 

p = 1 
-(a + bZ + u). 

1 + e 

In this notation, p is the enrollment ratio (ENR/POP), e is 

the base of natural logarithms, and Z is the vector of all 

---_ .. _._-_. --
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the explanatory variables. Then, 

In ( __ ~p ____ ) = a + bZ + u. (8) 
1 - P 

This equation (8) was applied to all of the unrestricted and 

restricted models. The use of logit transformation was 

found in other studies, such as the study by Corman and 

Davidson (1984). 

The regression coefficients obtained from the model 

estimations can be used to calculate elasticities. For own-

price elasticity (e), equation (3), as explained in the 

framework, can be used to determine the relationship between 

enrollment (ENR) and community college tuition and fees 

(TUI). Equation (3) is then expressed as follows: 

e = dENR 
dTUI 

TUI 
ENR. 

(9) 

In this equation, TUI is the mean value of tuition and fees, 

and ENR is enrollment at that level of tuition and fees 

charged. The result is an average own-price elasticity of 

enrollment to changes in tuition and fees over a period of 

time. Because of the logit transformation for the 

enrollment rate, the regression coefficients cannot be 

directly applied to equation (9). utilizing the procedures 

explained in Appendix B, the own-price elasticity (e) is 

expressed as follows: 



E = dENR TUI 
dTUI ENR 
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= Ab (1 - p) TUI (9a) 

where Ab is the regression coefficient. 

Applying the same definition utilized by Corman and 

Davidson (1984), own-price elasticity in the current study 

refers to the responsiveness of enrollment at community 

colleges when tuition and fees are increased. Ignoring the 

sign of the price elasticity (E), when the magnitude of 

elasticity is greater than 1, the situation creates an 

elastic demand on enrollment. When elasticity is equal to 

1, it has an unitary demand on enrollment. If the 

elasticity is less than 1, then, the enrollment demand is 

inelastic (Funk, 1972). 

When comparing the results of elasticities with other 

studies, student price response coefficient (SPRC) is a more 

appropriate measure than price elasticity. It is also more 

accurate because SPRC refers to the absolute change in 

enrollment that would be caused by a fixed dollar change in 

price, while price elasticity refers to the percentage 

change in enrollment that would be caused by a certain 

percentage change in price (Chisholm and Cohen, 1982). In 

review studies by Jackson and Weathersby (1975) and Leslie 

and Brinkman (1987), SPRC is used as the method for 
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standardizing the results from different demand studies. To 

compare the results from this current study with others, 

following the formats set by Leslie and Brinkman (1987), two 

types of SPRC are calculated for first-time freshmen and 

FTE. 

The first type is the "institutional enrollment 

percentage change" which measures the impact of a $100 

change in tuition and fees on institutional enrollment. 

Given the price elasticity (€) for first-time freshmen, and 

the mean values of TUl (community college tuition and fees), 

the conversion formula for institutional enrollment SPRC (~) 

as detailed in Appendix F is shown as 

~ = € ($100/TUl). (10) 

An alternative approach to calculating the 

institutional enrollment SPRC is to use the total cost for 

attending community colleges in 1988. As there are very 

few, if any dormitory facilities available for community 

college students in Washington, the total cost includes 

tuition and board only. There are no private two-year 

colleges in Washington; therefore, no further adjustment in 

total cost is required. For this study, the 1988 average 

weighted total cost of $1,689 (deflated) for commuters is 

used (College Entrance Examination Board, 1988). The 

conversion formula then is modified as 
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~ = E ($100/$1,689). (lOa) 

To compare the current study with other demand studies 

of community colleges, the results obtained from the current 

study need to be adjusted to the 1988 (base year) 

standardized national average weighted total cost of $2,344 

for a $100 price increase. This total cost is for commuter 

students attending public and private two-year colleges in 

the 1988-89 academic year (Chronicle of Higher Education, 

August 10, 1988, p. A26). Applying the same meta-analysis 

techniques described by Leslie and Brinkman (1987; 1988), a 

national two-year college student cost index is derived from 

actual costs of tuition and board over time. The meta

analysis includes a total of seven studies of community 

colleges, including the current study. Student costs for 

each study are deflated by this cost index. 

The other type of SPRC is the "18-24-year-old 

enrollment rate change" which measures the impact of a $100 

change in tuition and fees on the overall national two-year 

college participation rate among the 18-24-year-old high 

school graduates. This enrollment rate SPRC can be derived 

by multiplying the SPRC for institutional enrollment change 

(~) by 11 percent, the national two-year college 

participation rate for this age group in 1988 (National 

Center for Education statistics, 1990a, p. 104). 

________ . ·_0 __ . 
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To measure the impact of a $100 price change on the 

state enrollment rate of the 18-24-year-old high school 

graduates, the state enrollment rate SPRC can be calculated 

by multiplying the 1988 community college participation rate 

of about 0.12 for this age group by the state institutional 

enrollment SPRC obtained from equation (lOa). The community 

college participation rate for high school graduates age 18 

to 34 is about 0.068. Such a participation rate can be used 

to calculate the enrollment rate SPRC for this larger age 

group, which accounts for a large majority of the FTE 

students. 

To determine the impact of competitor's price (i.e., 

tuition and fees charged by public four-year institutions) 

on each category of enrollment, cross-price elasticities 

(cp) can be calculated by substituting TUI with TUI4 in 

equations (9) and (9a). The new equations are: 

cp = dENR 
dTUI4 

TUI4 
ENR 

= Ab (1 - p) TUI4. 

Cross-price elasticity, therefore, refers to changes in 

community college enrollments in response to changes in 

tuition and fees at four-year institutions. 

To calculate income elasticities and student aid 

(11) 

(lla) 

elasticities for the different enrollment categories, the 

--- ... ------ .. _- --



same procedures shown in equations (9) and (9a) can be 

applied. Both the student aid elasticity and the income 

elasticity provide a measure of the average responsiveness 

in enrollment demand as income level or student aid amount 

changes from one period to another. 
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However, the calculation of elasticities for the 

variables of unemployment rate (UE) and the proportion of 

whites in population (WHITE) requires a different equation. 

As detailed in Appendix C, the equation is shown as 

~ = Ab (1 - p), (12) 

where ~ is the elasticity of enrollment in response to 

changes in a variable, expressed as a ratio (i.e., the value 

is expressed as a proportion instead of a percentage); Ab is 

the regression coefficient; and p is the enrollment rate. 

Although the enrollment cap is represented by a dummy 

variable with the value of 0 or 1, its effects on community 

college enrollments can also be calculated. The procedures 

are explained in Appendix D. 

The purpose of pooling a cross-section and time-series 

data set of 150 observations was to obtain more efficient 

parameter estimates (Pindyck and Rubinfeld, 1981, p. 252). 

Unfortunately, this data set revealed that in each time 

period there were identical values for a number of 

independent variables among all or a number of the cross-
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section units. The most serious problem was related to the 

variable of community college tuition and fees, which was 

the same for all community colleges in a given year. Also, 

the same values for competitor's price, unemployment rate, 

and size of white population in each time period were 

assigned to colleges located in the same county or PMSA/MSA 

area. Because of the problem of identical sets of 

independent variables, the pooling was unsuccessful. 

SOURCES OF DATA 

Information regarding enrollments of the community 

colleges, both individual colleges and system-wide, was 

obtained from the Management Information System (MIS) of the 

State Board for Community College Education (SBCCE) and its 

annual publications, Academic Year Reports, Fall Quarter 

Reports, and the earlier version, Factbooks. For higher 

education enrollment data in a summarized format for 1971 to 

1978, the Washington Postsecondary Education Data by Jons 

(1979) provided very useful supplemental information. 

Enrollment data for first-time freshmen enrollment and 

minority students were available from the annual reports of 

the Higher Education General Information Survey (HEGIS) and 

Integrated Postsecondary Education Data system (IPEDS) for 

each community college and for the system. Detailed 

enrollment information on public four-year institutions was 
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obtained from the biennial publication of Higher Education 

Enrollment Forecasts, Washington state (Forecasting Division 

of the Office of Financial Management, state of Washington). 

This publication also provided brief information on 

Washington community college enrollment and the high school 

graduates. Data on high school graduates by county were 

obtained from an annual publication, Dropout Rates and 

Graduation statistics bv county and School District, 

published by the Washington superintendent of Public 

Instruction. 

community college tuition and fees were taken from the 

SBCCE's annual Academic Reports and Fall Quarter Reports. 

Information on tuition and fees charged by the public four

year institutions and the Implicit Price Deflator was found 

in the 1989 State of Washington Data Book, as well as in 

earlier editions. The Financial Aid Division of the Higher 

Education Coordinating Board provided student financial aid 

data, which were generated from the Unit Record Reporting 

System. 

Data on personal income were obtained from the Regional 

Economic Information System of the Bureau of Economic 

Analysis, State of Washington. However, the most current 

personal income information by county was taken from a 

journal, Survey of Current Business. The Employment 

Security Department of the State provided information on 
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demography and unemployment. Its major publications include 

the Annual Demographic Information and Affirmative Action 

Information. Information on population was found in several 

publications by various divisions of the Office of Financial 

Management. These publications included state of Washington 

Intercensal Estimates of the Population of counties by Age. 

Sex. and Race: 1970-1980 (1985), Forecasts of the State and 

county Population by Year for Selected Age Groups: 1980-2000 

(1986), and Forecasts of the state Population by Age and 

Sex. 1980-2010 (1987). 

Socioeconomic data for the various counties and the 

state were found in the following government publications: 

statistical Abstract of the United States, County and City 

Data Book, Handbook of Labor Statistics, Geographic Profile 

of Employment and Unemployment, Employment and Earnings, and 

the Current Population Reports (Series P-20). 

LIMITATIONS 

The reliability and validity of the research results 

depend heavily on the accuracy and consistency of these 

data, covering a period of 17 years. The enrollment data 

for the state-wide analysis were based on the data from the 

SBCCE reports and its Management Information System which 

over the years have been streamlined and improved. It is 

possible that data from earlier years might not be as 

---------. --
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accurate as data for recent years. In terms of consistency, 

some of the enrollment categories, such as minorities and 

the types of education programs, might not have been 

consistently defined and reported over the years. The 

format of HEGIS, which in 1986 was renamed IPEDS, has also 

changed over the years. However, there was considerable 

consistency in the categories for ethnic groups, gender, 

first-time freshmen and the totals for full-time and part

time enrollment. 

A common problem in time-series studies is 

multicollinearity which is "described as a situation of 

collinearity ••• between the explanatory variable." 

(Johnston, 1984, p. 240). Where there is increasing high 

correlation between two independent variables, one approach 

is to drop one of the variables. The approach taken by the 

current study in deriving the restricted models helped to 

reduce the collinearity problem. 

Relating to model specification, there is the potential 

problem of erroneous omission of variables, a common problem 

in econometric modeling. The only way to avoid this problem 

is to specify the model as accurately as possible, based on 

a prior knowledge and theories. Another kind of 

misspecification problem is when a model is over-specified, 

using too many variables. As stated by Wonnacott and 

Wonnacott (1979), although there would be no problem with 
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bias, over-specification increases the variance of the 

estimators and the variance for the relevant variable to the 

degree that the independent variables may produce 

multicollinearity problems. However, when an independent 

variable is found insignificant, it is usually dropped from 

the model. For this reason, different models were applied 

to the enrollment categories in the present study. 

SUMMARY 

Time-series data from 1971-1987 were used to analyze 

the various factor/variables that affected community college 

enrollments in Washington. Dependent and independent 

variables for different enrollment categories were defined. 

For the pooling analysis, fifteen community colleges were 

selected as sample institutions from a population of 27 in 

the state of Washington. The demand functions were 

specified and the technique of ordinary least-squares 

regression (OLS) was used for the analyses. Linear 

equations were developed to calculate elasticities and 

student price response coefficients. Data sources were 

explained and the limitations of the study were discussed. 
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CHAPTER 4 

RESULTS 

This chapter presents the results from the regression 

analyses of the unrestricted and restricted models for 

twelve enrollment categories, representing the community 

college enrollment patterns in the state of Washington. 

Table 3 contains the regression parameter estimates for the 

unrestricted models which include all eight independent 

variables. The results from the restricted models, as shown 

in Table 4, provide better and clearer regression estimates 

than those in Table 3. All of the restricted models met 

either the joint F-test or the t-test requirements. The 

joint F-test was not required for the categories of total 

headcount and vocational programs because only one variable 

was removed from each of these two unrestricted models. 

Instead, the t-test was used and the test results were not 

significantly different from zero. The values of the joint 

F-test restriction and the t-test restriction, as well as 

the 5% critical values, also are included in Table 4. 

When first estimated, the own-price variable (tuition 

CC) had a positive sign for the categories of total 

headcount and FTE (full-time equivalents) in the 

unrestricted models. A negative price efficient was 
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Table 3: Estimation of the Unrestricted Models 

TOTAL 
VARIABLE HEADCOUN'l' FTE 

Tuition 
(CC) 

-1.9953 -0.5776 
Tuition (-1.796) (-0.855) 
(4-yr. ) 

Student -0.0009*** -0.0007*** 
Aid (-3.516) (-4.526) 

Market 5.1359*** 5.4746*** 
Share (3.241) (5.682) 

Per capita 0.00009* -0.00004 
Income (2.002) (-1.542) 

Unemploy- -2.0436 -1. 0353 
ment Rate (-1.811) (-1.509) 

White 7.2051*** 3.0994** 
Pop. (3.317) (2.347) 

Enroll. -0.2247*** -0.1127*** 
Cap (-4.250) (-3.507) 

Intercept -11.5264*** -8.1067*** 
(-4.972) (-5.752) 

R2 0.9853 0.9891 

R2 0.9739 0.9805 

Standard 0.0352 0.0214 
Error 

*** Significant at 1% level 
** Significant at 5% level 

* Significant at 10% level 

T-statistics in parentheses 

FIRST-TID MINORITY 
FRESHMEN STUDENTS 

0.0111 -0.0065** 
(0.267) (-2.648) 

-0.0054 0.0020** 
(-0.327) (2.366) 

-0.0322 -0.0005 
(-1.727) (-0.395) 

31. 4419 -3.3742 
(0.292) (-0.871) 

-0.00007 -0.0001 
(-0.071) (-1.189) 

7.5171 -4.0411* 
(0.439) (-1.990) 

-176.0164 -17.5341* 
(-1. 718) (-1.911) 

-0.1146 0.3696** 
(-0.092) (2.629) 

181. 4257 17.3095 
(0.968) (1.493) 

0.9425 0.8659 

0.7891 0.7318 

0.3481 0.0587 



Table 3: Estimation of the Unrestricted Models 

FULL-TIME PART-TIME 
VARIABLE STUDENTS STUDENTS 

Tuition -0.0006 -0.0036 
(CC) (-0.424) (-1. 648) 

Tuition -0.00008 0.0012 
(4-yr. ) (-0.168) (1.571) 

Student -0.0013 -0.0006 
Aid (-1.551) (-1.466) 

Market 1.2084 -2.4054 
Share (0.520) (-0.686) 

Per capita -0.00009 0.0003** 
Income (-1.614) (3.042) 

Unemploy- -0.1967 -2.2519 
ment Rate (-0.161) (-1.226) 

White -8.8480 0.1960 
Pop. (-1.607) (0.024) 

Enroll. 0.0449 -0.1794 
Cap (0.532) (-1.411) 

Intercept 7.4761 -3.7143 
(1.055) (-0.397) 

R2 0.9608 0.9825 

R2 0.9215 0.9651 

Standard 0.0352 0.0532 
Error 

*** Significant at 1% level 
** Significant at 5% level 

* Significant at 10% level 

T-Statistics in parentheses 

------ .. _- --

MALE 
STUDENTS 

-0.0017 
(-0.776) 

0.0004 
(0.547) 

-0.0045* 
(-2.286) 

-0.3365 
(-0.098) 

0.00007 
(0.786) 

-1. 6008 
(-0.886) 

-7.3011 
(-0.894) 

-0.0397 
(-0.318) 

12.1284 
(1.050) 

0.9827 

0.9654 

0.0523 
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(Cont. ) 

FEMALE 
STUDENTS 

-0.0031* 
(-2.167) 

0.0010* 
(2.081) 

-0.0007 
(-0.995) 

-1.4560 
(-0.633) 

0.0001** 
(2.643) 

-1.2505 
(-1.038) 

-1.1308 
(-0.208) 

-0.1738* 
(-2.083) 

-0.6061 
(-0.090) 

0.9844 

0.9689 

0.0349 



Table 3: Estimation of the Unrestrioted Models 

AGE 29 , AGE 30 , 
VARIABLE BELOW ABOVE 

Tuition -0.0019 0.0027 
(CC) (-1.173) (0.775) 

Tuition 0.0007 0.0007 
(4-yr. ) (1.381) (0.681) 

Student -0.0015*** -0.0014 
Aid (-3.384) (-1. 499) 

Market 8.0081 17.5159 
Share (1.748) (1.768) 

Per Capita -0.00006 0.0004*** 
Income (-1.367) (3.532) 

Unemploy- -2.6758* -0.2474 
ment rate (-2.277) (-0.097) 

White -4.1925 26.8312** 
Pop. (-0.977) (2.892) 

Enroll. -0.0554 -0.8093*** 
Cap (-0.583) (-3.935) 

Intercept -0.2148 -45.0512** 
(-0.031) (-2.966) 

R2 0.9677 0.9630 

R2 0.9354 0.9261 

Standard 0.0357 0.0771 
Error 

*** Significant at 1% level 
** Significant at 5% level 

* Significant at 10% level 

T-statistics in parentheses 

--- ~---- ~-. -_. 

ACADEMIC 
PROGRAMS 

0.0050** 
(2.337) 

-0.0010 
(-1.566) 

-0.0010 
(-1. 700) 

13.0083* 
(2.163) 

0.000004 
(0.058) 

-0.0425 
(-0.028) 

15.9543** 
(2.832) 

-0.4736*** 
(-3.792) 

-28.2085** 
(-3.059) 

0.9783 

0.9566 

0.0468 
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(cont. ) 

VOCATIONAL 
PROGRAMS 

-0.0001 
(-0.152) 

0.0007** 
(2.350) 

-0.0010*** 
(-3.966) 

11. 3003*** 
(4.156) 

0.00003 
(1.111) 

-1.2308 
(-1.765) 

15.1263*** 
(5.940) 

-0.2275*** 
(-4.029) 

-25.5618*** 
(-6.131) 

0.9954 

0.9909 

0.0212 
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Table 4: Estimation of the Restricted Models 

VARIABLE 

Tuition 
(CC) 

Tuition 
(4-yr. ) 

TOTAL 
BEADCOUNT 

-2.7510** 
(-2.412) 

FTE 

-1. 2324* 
(-2.141) 

FIRST-TIME 
FRESHMEN 

-0.0016 
(-0.821), 

MINORITY 
STUDENTS 

-0.0043*** 
(-3.887) 

0.0015** 
(2.676) 

student 
Aid 

-0.0009** 
(-3.057) 

-0.0008*** -0.0249*** -0.0017* 
(-4.755) (-3.978) (-1.844) 

Market 
Share 

3.6921** 
(2.433) 

Per Capita 0.0001** 
Income (3.044) 

4.3977*** 
(5.666) 

Unemploy- -2.3571 
ment Rate (-1.353) 

White 
Pop. 

6.1753** 
(2.658) 

3.0847** 
(2.569) 

Enroll. 
Cap 

-0.2945*** -0.1448*** 
(-7.351) (-6.369) 

Intercept -9.9130*** 
(-4.180) 

R2 0.9800 

R2 0.9679 

Standard 0.0390 
Error 

F-Test 1.81 
Restriction [t value] 

-7.5340*** 
(-5.645) 

0.9853 

0.9786 

0.0225 

1.55 

5% critical 2.306 4.26 
Value 
*** significant at 1% level 

** significant at 5% level 
* Significant at 10% level 

T-Statistics in parentheses 

-162.88*** -16.406* 
(-6.017) (-2.029) 

182.57*** 
(5.529) 

0.9081 

0.8737 

0.2694 

0.36 

9.01 

0.3322** 
(2.392) 

13.919 
(1.515) 

0.8064 

0.6902 

0.0631 

1.77 

4.46 
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Table 4: Estimation of the Restricted Models (Cont. ) 

FULL-TIME PART-TIME MALE FEMALE 
VARIABLE STUDENTS STUDENTS STUDENTS STUDENTS 

Tuition -0.0012* -0.0064** -0.0017* -0.0023*** 
(CC) (-2.159) (-3.006) (-2.086) (-4.141) 

Tuition 0.0001 0.0020** 0.0005 0.0009*** 
(4-yr. ) (0.475) (2.574) (1.099) (3.175) 

Student -0.0008* -0.0015*** -0.0064*** -0.0008** 
Aid (-2.032) (-4.635) (-6.568) (-2.374) 

Market -6.4668* 
Share (-1.845) 

Per Capita -0.00009** 0.0004*** 0.0001** 0.0002*** 
Income (-2.766) (5.995) (2.499) (4.343) 

Unemploy-
ment Rate 

White -7.9665** -14.152** -12.218** 
Pop. (-2.513) (-2.223) (-2.506) 

Enroll. -0.2404*** 
Cap (-4.886) 

Intercept 6.7628* 11.633 18.9846*** -3.1291*** 
(1.921) (1.573) (3.212) (-13.333) 

R2 0.9558 0.9706 0.9790 0.9810 

R2 0.9357 0.9529 0.9695 0.9724 

Standard 0.0319 0.0617 0.0491 0.0328 
Error 

F-Test 0.34 2.74 0.57 0.58 
Restriction 

5% Critical 4.07 4.46 4.07 4.07 
Value 
*** Significant at 1% level 

** Significant at 5% level 
. * Significant at 10% level 

T-Statistics in parentheses 
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Table 4: Estimation of the Restricted Models (Cont. ) 

AGE 29 , AGB 30 , ACADEMIC VOCATIONAL 
VARIABLE BELOW ABOVE PROGRAMS PROGRAMS 

Tuition -0.0023*** -0.0024 0.0050** -0.0001 
(CC) (-3.459) (-1. 065) (2.611) (-0.151) 

Tuition 0.0009** 0.0016 -0.0011* 0.0006* 
(4-yr. ) (2.499) (1.580) (-1.892) (2.067) 

Student -0.0016*** 0.000003 -0.0010* -0.0009*** 
Aid (-4.542) (0.006) (-2.096) (-3.828) 

Market 7.1231*** 12.923** 10.717*** 
Share (3.219) (2.449) (3.965) 

Per capita 0.0003*** 
Income (3.779) 

Unemploy- -2.9612*** -1.6489** 
ment Rate (-3.644) (-2.771) 

White 14.375** 15.732*** 13.885*** 
Pop. (2.261) (3.564) (5.989) 

Enroll. -0.5756*** -0.4737*** -0.1970*** 
Cap (-6.406) (-5.521) (-3.941) 

Intercept -4.0416*** -21.108** -27.924*** -23.670*** 
(-3.517) (-3.063) (-3.731) (-6.140) 

R2 0.9474 0.9484 0.9783 0.9947 

R2 0.9234 0.9174 0.9652 0.9906 

Standard 0.0389 0.0815 0.0419 0.0215 
Error 

F-Test 1.68 1.59 0.005 1.11 
Restriction [t value] 

5% Critical 4.07 4.46 4.46 2.306 
Value 
*** Significant at 1% level 

** Significant at 5% level 
* Significant at 10% level 

T-Statistics in parentheses 



obtained when the community college tuition (TUI) was 

specified as a proportion of the tuition for public four

year institutions (tuition 4-yr, i.e., TUI4). The 

specifications of the unrestricted models for these two 

categories were changed to be expressed as follows: 
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ENR/POP = f(TUI/TUI4, SA, MS, INC, UE, WHITE, DV81). (13) 

The situation for the first-time freshmen group was 

somewhat different. When all three cost related variables 

(i.e., TUI, TUI4 and SA) were used in the restricted model, 

it failed to yield a negative coefficient for the price 

variable (tuition CC). After deleting the TUI4 variable 

(tuition 4-yr.) from the model, more statistically 

significant results were obtained. The difficulty in 

estimating for this group could be related to the limitation 

of only 12 years of enrollment data, which did not provide 

enough degrees of freedom when fitted to the same model for 

other groups. 

Attempts to apply the same techniques in estimating the 

price variable for total headcount, FTE, and first-time 

freshmen to academic programs did not result in a negative 

coefficient for the price variable. The coefficient of TUI 

for academic programs remained positive; plausible reasons 

for this situation will be discussed later. 

Durbin-watson tests were performed on all of the 



unrestricted and restricted models, and there was no 

evidence of serial correlation found in any of the models 

(Miller and Wichern, 1977, p. 269). 
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The following discussion of the impact of various 

independent variables on each enrollment category is based 

on the results obtained from the restricted models. The 

level of explanation by the restricted models ranged from 

about 81 percent for minority students to about 99 percent 

for FTE and vocational programs. The restricted models also 

explained about 98 percent of the variation in total 

headcount, male and female students, and academic programs; 

97 percent in part-time attendance; 96 percent in full-time 

attendance; 95 percent in the two age groups; and 91 percent 

in first-time freshmen. 

Price Variable (Tuition and Fees of community Colleges) 

An important purpose of the current study was to 

determine how various categories of students respond to 

changes in tuition prices over time. The price variable 

(TUI) was significant statistically at various levels for 

all categories of enrollment, except for first-time 

freshmen, the group of age 30 and above, and vocational 

programs. As expected, the tuition variable showed an 

inverse relationship with enrollment (the dependent 

variable) in each case, except for academic programs. This 
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finding is consistent with previous student demand studies 

that show enrollment rates to be associated negatively with 

prices. This result implies that as own-tuition prices 

increase, enrollment rates decrease, ceteris paribus. 

However, the positive price coefficient for academic 

programs suggests that when tuition price rises, more 

students will choose academic programs and enrollment in 

vocational programs will decline--again, and in all cases 

discussed herein--all else being equal. 

The price variable was significant for the categories 

of minorities, females, and students age 29 and below at 

the .01 level. For total headcount, part-time students, and 

academic programs, it was significant at the .05 level. For 

FTE, full-time students, and males, the level of 

significance was .10. 

The price varia.DIe initially did -not yielu nega-c.i ve 
f 

coefficients in the unrestricted models for total headcount 

and FTE, because these two prices were highly correlated and 

the regression procedure could not untangle the effects of 

each price in isolation. However, negative coefficients 

were obtained when using a relative price variable 

(TUI/TUI4). This difference indicated that the price 

variable had an inverse relationship with the enrollment 

rates for total headcount and FTE when community college 



Table 5: Means and Standard Deviations of Regression 
Variables 

VARIABLES 

Dependent 
(Enrollment Rate): 

Total Headcount 
FTE 
First-Time Freshmen 
Minority Students 
Full-Time 
Part-Time 
Males 
Females 
Age 29 & Below 
Age 30 & Above 
Academic Programs 
Vocational Prog. 

Independent: 

Tuition (CC) 
Tuition (4-yr.) 
Tuit. (CC)/Tuit. (4-yr. 
Student Aid (Overall) 
Stud. Aid - Freshmen 
Stud. Aid - Minority 
Stud. Aid - Full-time 
Stud. Aid - Part-time 
Stud. Aid - Males 
Stud. Aid - Females 
Market Share 
Per capita Pers. Income 
Unemployment Rate 
White Population 
Enrollment Cap 

NOTATION 

HC 
FTE 
FM 
HCNW 
HCFT 
HCPT 
HCM 
HCF 
A29 
A30 
ACAD 
VOC 

TOI 
TUI4 
TUI/TOI4 
SA 
SAFM 
SANW 
SAFT 
SAPT 
SAM 
SAF 
MS 
INC 
UE 
WHITE 
DV81 

MEANS 

0.06648 
0.03841 
0.04753 
0.00622 
0.02932 
0.03971 
0.06959 
0.07701 
0.13839 
0.04295 
0.01936 
0.01718 

497 
1050 

0.47256 
1666 
1453 
1734 
1777 

535 
1809 
1554 

0.73762 
11740 

0.08794 
0.91512 

STAND. DEV. 

0.01307 
0.00547 
0.04946 
0.00065 
0.00357 
0.01077 
0.01718 
0.01423 
0.01673 
0.01227 
0.00416 
0.00352 

85 
160 

0.01711 
168 

77 
149 
133 
375 

83 
158 

0.02575 
1039 

0.01466 
0.01526 

NOTE: All elasticities were calculated with mean values. 
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Table 6A: Elasticities of Enrollment Rate with Respect to 
Tuition (CC), Tuition (4-Yr.), student Aid and 
Market Share 

ENROLL. TUITION TUITION STUDENT HARRET 
CATEGORY (ce) (4-YR) AID SHARE 

Total -1.22 1.22 -1.40 3.45 
Headcount 

FTE -0.56 0.56 -1.22 4.23 

First-time -0.76" -34.43 
Freshmen 

Minority -2.11 1.55 -3.00 

Full-time -0.57 0.13" -1.38 

Part-time -3.05 2.04 -0.75 -6.21 

Male -0.81 0.45" -10.78 

Female -1.06 0.86 -1.18 

Age 29 & -0.99 0.83 -2.24 6.14 
Below 

Age 30 & -1.12" 1.60" 0.005" 
Above 

Academic 2.45 -1.09 -1.59 12.67 
Program 

Vocational -0.07" 0.61 -1.50 10.53 
Program 

" Based on regression coefficients not significant at .10 
level. 
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Table 68: Elasticities of Enrollment Rate with Respect to 
Personal Income, unemployment, White population, 
and Enrollment Cap 

ENROLL. PERSONAL UNEMPLOY- WHITE ENROLL. 
CATEGORY INCOME MENT POP. CAP 

Total 1.40 5.76 -27.49 
Headcount 

FTE 2.97 -13.92 

First-time -155.14 
Freshmen 

Minority -2.34n -16.30 30.10 

Full-time -1.08 -7.73 

Part-time 4.52 -13.59 

Male 1.43 -11. 37 

Female 1.84 -22.19 

Age 29 & -2.55 
Below 

Age 30 & 3.80 13.76 -55.01 
Above 

Academic 15.43 -23.64 
Program 

Vocational -1.62 13.65 -10.94 
Program 

n Based on regression coefficients not significant at .10 
level. 



tuition and fees were viewed relative to the tuition level 

at public four-year institutions. 

The impact of price increase on enrollments varied by 

type of enrollment category. The level of impact can be 

examined further through the price elasticities, which are 

shown in Table 6A, calculated by applying the following 

equation: 
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Elasticity € = ~b (1 - p) (TUI) (9a) 

where ~b is the regression coefficient; TUI is the mean of 

TUI (CC tuition); and p is the mean of enrollment rate. 

However, the calculation of price elasticities for 

total headcount and FTE requires a different equation to 

account for the price transformation. As explained in 

Appendix E, the above equation is modified as follows: 

€ = ~b (1 - p) (TUI/TUI4) (14) 

where TUI4 is the mean of TUI4 (tuition and fees of public 

four-year institutions). As an example, for the category of 

FTE, the given means values in Tables 4 and 5 are ~b = 

-1.2324, P = 0.0384, TUI = 497, and TUI4 = 1050. The 

resulting price elasticity for FTE then is -0.56, which is 

inelastic, suggesting a decline in enrollment, but an 

increase in tuition revenue when tuition prices increase--at 

least at past, mean tuition levels. 
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On the other hand, the price elasticity for headcount 

enrollment is -1.22, about twice that for FTE. This price 

elasticity indicates decreases in both headcount enrollment 

and tuition revenue when tuition and fees rise (Funk, 1972). 

For comparison, the models for these two groups were re

estimated without adjusting the enrollment rates for state 

residency. The resultant price elasticities were -0.85 for 

total headcount and -0.50 for FTE. Although the difference 

is less, the results still demonstrate that price changes 

have stronger impact on headcount enrollment than on FTE. 

comparing the price elasticity for FTE with other 

studies on community college enrollments, the result of 

-0.56 was very close to those found in other studies. The 

price elasticity of total FTE in Su10ck's (1982) study of 

126 community colleges was -0.44. In the study by Corman 

and Davidson (1984), it was -0.68 for men and -0.69 for 

women; whereas, Grubb's (1988) more recent study of 

community college enrollments across the states indicated 

price elasticities of -0.33 and -0.56 for two different 

equations. 

Earlier in Chapter 3, it was found that equation (10) 

could be used for calculating the student price response 

coefficient (SPRC) for institutional enrollment change based 

on a $100 increase in tuition and fees. The equation as 

detailed in Appendix F is expressed as 



SPRC = ~ = € ($100/TOI), 

92 

(10) 

where € is the price elasticity, and TOI is the mean value 

of tuition and fees for community colleges. The mean value 

of tuition for this study is $497 (see Table 5), and the 

price elasticity for FTE enrollment is -0.56. Thus, the 

institutional enrollment change SPRC is calculated to be 

SPRC = ~ = -.56 ($100/$497) = -0.1127 (i.e., -11.27%). 

This would imply that for every $100 increase in tuition, 

from an average base price of $497, there would be about a 

11 percent decline in FTE, ceteris paribus. In contrast, 

the Corman and Davidson study (1984) showed SPRCs of -20.85 

percent for men and -21.17 percent for women. 

To calculate the Washington institutional enrollment 

SPRC for FTE, the 1988 average weighted total cost of $1,689 

for attending community colleges in the state should be 

used. The result is 

SPRC = ~ = -.56 ($100/$1,689) = -0.033 (i.e., -3.3%). 

As the state community college participation rate for the 

high school graduate population age 34 and below (FTE) in 

1988 is about 0.068, the state enrollment rate SPRC for FTE 

is then calculated to be -0.22 percent (i.e., 0.068 x -3.3). 

This means that for a $100 increase in total cost, the state 

community college FTE enrollment rate would drop about 0.22 
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percent; i.e., from 0.068 to 0.0658. 

However, in order to compare the SPRCs for FTE in the 

current study with other demand studies of community 

colleges, the national average weighted total cost of $2,344 

for two-year college commuters in 1988 values is used 

(Chronicle of Higher Education, August 10, 1988). The 

results are shown in a meta-analysis matrix in Table 7, and 

discussed in Chapter 5. 

For first-time freshmen, the price elasticity was 

-0.76. As this group represents principally the 18 to 24 

year-old-students, it is important to compare this price 

elasticity with other studies of community college freshmen. 

Berne's (1980) study of financial aid applicants in New York 

showed price elasticities ranging from -0.188 to -0.479; 

however, that study investigated the price effect of 

financial aid rather than tuition. Lehr and Newton's (1978) 

study of freshmen enrollments in Oregon, including community 

colleges, produced a price elasticity of -0.6586, which was 

higher than those found by Berne, but closer to the -0.76 

cited here. 

Two principal reasons may be offered to account for the 

relatively high price elasticities for first-time freshmen 

and total headcount in the current study. First, all of the 

studies mentioned above used data for 1980 and earlier, a 

period when tuition price increases were not as sUbstantial 
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as in recent years (National center for Education 

statistics, 1987b, p. 156). The current study applied data 

from 1971 to 1987, a period when tuition increases went from 

very small to rather large. The higher price elasticities 

could be a reflection of this trend. Second, the state of 

Washington has had a comparatively high participation rate 

for community college education, ranking second in the 

nation in 1986 (National center for Education Statistics, 

1989c, p. 31). The comparatively high price elasticities 

might well be the result of the low tuition pricing policies 

and enrollment patterns at the different types of higher 

education institutions in Washington; that is, a $100 

tuition increase is a very large increase on a base of $497. 

Based on equation (10) and the mean value of TUI, the 

institutional enrollment change SPRC for first-time freshmen 

is calculated as 

= -0.76 ($100/497) = -0.1529 (i.e., -15.29%). 

Thus, for every $100 increase in tuition, there would be a 

15.29 percent reduction in first-time freshmen enrollment, a 

plausible response for an approximately 20 percent price 

increase. 

When applying the total price of $1,689, the Washington 

institutional enrollment SPRC for first-time freshmen is 

-4.5 percent (i.e., -0.76 x $100/$1,689). Since the State 
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community college enrollment rate among the 18-24-year-old 

high school graduates is about 0.12 (FTE), the enrollment 

rate SPRC for this age group is calculated to be -0.54 

percent (i.e., 0.12 x -4.5). For a $100 price increase, the 

state community college participation rate for this age 

group then would change from 0.12 to 0.1146, ceteris 

paribus. 

It is important to caution that as the regression 

coefficient for first-time freshmen was not statistically 

significant, it may not be appropriate to place unreserved 

confidence in the resultant price elasticities and SPRCs. 

For the minority group, the price elasticity was 

-2.11, one of the highest price responses among the twelve 

enrollment categories. This finding suggests that with a 1 

percent rise in tuition price, minority enrollment would 

decline by about 2 percent, an indication of high 

sensitivity to price changes, especially when compared to 

the price elasticities for total headcount and first-time 

freshmen. Inasmuch as a larger proportion of minority 

students have lower socioeconomic backgrounds, the finding 

strongly suggests that price increases impact lower income 

students more severely, as is consistent with economic 

theory. 

The results show that price changes had different 

effects on part-time and full-time attendance. When tuition 
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price climbed, full-time enrollment decreased at a rate

(-0.57) substantially less than that in part-time enrollment 

(-3.05). The price elasticity of -0.57 for full-time 

attendance was almost identical to that for total FTE 

enrollment (-0.56). The high sensitivity in price changes 

by part-time students was consistent with other studies 

(Rusk, Leslie and Brinkman, 1982). As of fall 1988, part

time students comprised about 53 percent of the total 

headcount (state of Washington, SBCCE, 1989a). This would 

imply that holding constant the effects of other factors, if 

tuition prices continue to increase in the future, the 

enrollment pattern of community colleges would likely 

reflect more full-time than part-time students. 

Examining the price elasticities by gender, the results 

show that female students had a higher price response 

(-1.06) than males (-0.81). Compared with Corman and 

Davidson's study (1984), which found price elasticities of 

-0.68 for men and -0.69 for women, the present study shows a 

larger difference in price elasticity by sex, suggesting 

that female students are more price sensitive than male 

students. If tuition price continues to climb, one would 

expect female enrollment in community colleges to decrease 

at a rate faster than that of males. 

The difference in the price elasticities for the group 

age 29 and below (-0.99) and the group of age 30 and above 
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(-1.12) indicates that older students are slightly more 

sensitive to tuition price changes than are younger 

students. The price elasticity is almost unitary for the 

younger group but is elastic for the older group. This 

result is consistent with that found in the Bishop and Van 

Dyk study (1977). Their results show that tuition is one of 

the most important determinants of adult college attendance 

and that adult students are more responsive to tuition 

levels than are recent high school graduates. In the Bishop 

and Van Dyk study, adult students are defined as age 25 and 

above, which is different from the older student group, age 

30 and above, used in the current study. 'In general, older 

students are more likely part-timers, and a high percent of 

them combine work and school, enrolling in only one or two 

courses to meet their short-term educational needs. 

Therefore, when tuition price goes up, it appears that older 

students respond by taking fewer credits or by deciding not 

to enroll. 

Tuition price changes also affected the selection of 

educational programs. The results show that a 1 percent 

increase in tuition price would lead to a 2.45 percent 

enrollment increase in academic programs, but a -0.07 

percent reduction in vocational enrollment. The anomalous 

finding of tuition price being positively associated with 

academic enrollment was unexpected. A plausible explanation 



is that the result may be caused by the change in the 

definition of academic courses over the years. During the 

1970's, State-funded program categories in Washington 
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included only the academic and vocational. Since 1980, the 

category of basic skills has been added (State of 

washington, SBCCE, 1985a). The definition for vocational 

programs has been consistent over the years. The data on 

academic program enrollment prior to 1980, however, may not 

be consistent over the years, although the percentage of 

basic skills in total enrollment prior to 1980 was not 

substantial. A more convincing explanation of this finding 

is not readily available. 

The regression coefficient for vocational programs was 

not significantly different from zero. In recent years, 

there has been a downward trend in vocational education 

enrollment. The finding of the current study suggests that 

tuition price is not one of the major factors. 

Competitor's price 
(Tuition and Fees at Public Four-Year Institutions) 

Prior to fall 1981, tuition and fees for community 

colleges were set as a fraction of doctoral/research 

university rates. Tuition and fees for the three regional 

universities and one State college were based on the same 

guidelines. Beginning with the 1981-82 academic year, the 

policy was changed to set community college tuition and fees 
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at a percentage of the operating cost of instruction in the 

preceding biennium. As suggested by previous studies 

(Tauchar, 1969~ Ghali, Miklius and Wada, 1977~ Knudsen and 

Servelle, 1978~ Leslie and Brinkman, 1987), enrollment at an 

institution is positively related to competitor's tuition 

charges.· It was expected that tuition prices set for public 

four-year institutions would have significant impact on the 

enrollment levels at community colleges. 

As shown in Table 4, tuition and fees of public four

year institutions (TUI4) had the expected positive sign for 

each of the enrollment groups, except for academic programs. 

This variable was not included in the restricted model for 

first-time freshmen. It was not statistically significant 

for the categories of full-time attendance, males, and 

students age 30 and above. Tuition and fees at public four

year institutions did not have a significant effect on these 

three enrollment groups. For female students, however, TUI4 

was significant at the .01 level. For total headcount, 

minorities, part-time, and students age 29 and below, TUI4 

was significant at the .05 level; and for FTE and the two 

groups of educational programs, it was significant at the 

.10 level. In other words, it is selected groups of 

students that explain the effects of cross-price response, 

overall. The positive association between TUI4 and 

community college enrollments suggests that rises in tuition 



and fees at public four-year institutions would make the 

charges at community colleges more affordable, hence, 

increase enrollment demand. 
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The cross-elasticities shown in Table 6A indicate the 

impact of TUI4 on community college enrollments. As 

explained in Chapter 3, the equation for deriving cross

elasticity from the regression coefficients of TUI4 is 

expressed as 

cp = Ab (1 - p) (TUI4), (lla) 

where cp is the cross-elasticity; Ab is the regression 

coefficient; p is the mean of enrollment rate; and TUI is 

the mean of community college tuition and fees. For total 

headcount and FTE, because the price variable (TUI) was 

presented as a ratio of TUI4 in the models, a different 

equation (as explained in Appendix E) was used. The 

equation is shown as 

cp = Ab (1 - p) (-TUI/TUI4), (15) 

where TUI4 is the mean of tuition and fees charged by public 

four-year institutions. 

The cross-elasticities for total headcount and FTE 

derived from equation (15) were the same as price 

elasticities obtained from equation (14), except that the 

signs were reversed. As in the case of the tuition price 
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variable, the effect of TUI4 on total headcount (1.22) was 

stronger than on FTE (0.56). It seems that as long as there 

is a sufficient price gap between TUI and TUI4, the tuition 

and fees charged by public four-year institutions are not 

likely to affect the overall enrollment level at the 

community colleges. 

Minority groups showed a rather high cross-elasticity 

of 1.55. This implies that a price increase at public four

year institutions would make such institutions less 

accessible to these students; consequently, more minority 

students attend community colleges. 

The part-time group had the highest cross-elasticity, 

2.04, among all the enrollment groups. It is easy to 

understand the reason behind this finding. Since part-time 

students are less likely to enroll in degree programs that 

require long term commitment, often they prefer to meet 

their short-term educational needs at a lower cost through 

the community colleges. Comparatively, price increase at 

public four-year institutions had the least impact on full

time attendance, male enrollment and vocational program 

enrollment, with inelastic cross-elasticities at 0.13, 0.45, 

and 0.61, respectively. In terms of gender, the results 

show that when TUI4 rises, fewer female students will attend 

public four-year institutions and female enrollment will 

increase at community colleges. This result means that 
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public four-year institutions become less accessible to 

females. The impact of TUI4 on males was not as strong; 

the cross-elasticity for females (0.86) was almost twice 

that for males (0.45). A similar situation is observed for 

the age groups. The results show that enrollment of older 

students (cp = 1.60) at community colleges will climb twice 

as fast as that of younger students (cp = 0.83) when there 

is a price increase at public four-year institutions. 

As indicated earlier, academic program enrollment was 

found to be positively related to TUI and, therefore, 

inversely related to TUI4, with a cross-elasticity of -1.09. 

This seemingly anomalous finding, however, may be 

explicable, because in terms of academic programs, public 

four-year institutions probably provide more quality choices 

than the community colleges. For students whose educational 

goal is a four-year degree, price may be less important than 

quality; thus, they would prefer to attend a four-year 

institution of their choice. Even if they do not get 

accepted by one of the local public four-year institutions, 

they still have the options of attending other independent 

four-year institutions in the state or attending out-of

state institutions. It may be appropriate to conclude that 

for academic programs, community colleges were not 

competitors for public four-year institutions, and 

consequently, an inverse rather than positive relationship 



103 

obtained. 

Community colleges, however, had substitute functions 

for public four-year institutions. The cross-elasticity of 

0.61 indicates that when pubic four-year institutions raise 

their tuition charges by one percent, vocational program 

enrollment at community colleges will increase 0.61 percent, 

ceteris paribus. 

student Aid (SA) 

Except for the group of students age 30 and above, the 

variable of student aid was found to be statistically 

significant for all enrollment groups. Of course, older 

students have considerably more difficulty qualifying for 

need-based aid. Student aid was statistically significant 

for FTE, first-time freshmen, part-time, males, students age 

29 and below, and vocational programs at the .01 level. For 

total headcount and female students, aid was statistically 

significant at the .05 level. For minority and full-time 

students, aid was significant at the .10 level. 

Student aid, when considered as a reduction in total 

cost of attendance, was expected to be positively associated 

with enrollment. The results from this current study, 

however, indicate the contrary. The inverse relationship 

between student aid and enrollment was consistent for all 

groups, except for students age 30 and over, a group for 
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which there was an insignificant positive coefficient. 

Previous student aid studies sought the effects on freshmen 

students' decisions to attend, and their choices of 

institution. Major studies include those done by Leslie and 

Fife (1974), Jackson (1978), Tierney (1980), Fuller, Manski 

and Wise (1982), and more recently Seneca and Taussig 

(1987). A general implication of these studies is that 

student aid is a means of promoting access. As summarized 

by Hyde (1978), student attendance or choice decisions are 

affected by the granting of aid, but the effect of receiving 

aid is less than the effect of a change in tuition. 

Jackson's study used both "total aid" and "some aid" as 

two separate variables in the model. Some aid, a 

dichotomous variable, was found to have a positive sign and 

was significant at the .05 level. Total aid, which was the 

sum of scholarship, loan, and job aid, was found to be 

negatively related to attendance, but was not statistically 

significant. Jackson concluded that granting of aid was 

more important than the amount of aid. 

Taking a different approach, a more recent enrollment 

study by Krakower and Zammuto (1987) included the amounts of 

federal aid and state aid as two separate variables. 

Although federal aid was significantly and positively 

related to enrollment, the coefficient for state aid was 

significant and negative. The amount of total aid also was 
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used in the current study. The coefficients of this 

variable were negative and significant for eleven of the 

twelve enrollment categories. The following is an attempt 

to interpret this finding. 

As indicated earlier, student aid affects student's 

decisions as they select their specific institutions. 

Consequently, the commonplace expectation is that the higher 

the number of awards provided, the higher the freshmen 

enrollment at a specific institution. However, the inverse 

relationship with enrollment found in the current study 

indicates that as the average amount of student aid award 

increases, community college enrollments will decline. The 

best explanation for this outcome may be that the aid 

awarded to a potential community college student is usually 

transferrable, in that an award may be taken to a public 

four-year institution, which is the preferred choice. It is 

also true that aid amounts probably will be greater at the 

four-year school. The tuition gap between these two types 

of institutions is not very large. The average amount of 

TUI4 in constant dollars is only $553 more than TUI (i.e., 

$1050 - $497). Therefore, assuming that other factors 

remain constant, an increase in student aid reduces the 

tuition gap, making the pubic four-year institution more 

attractive. Thus, the impact of increased aid is negative 

for community college enrollments. This explanation is 
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supported by the findings of a study by Leslie, Martorana 

and Fife (1974). Their study indicates that first-time aid 

recipients are less likely to enroll in community colleges 

than are norm group students, and that community colleges 

lose many more student aid recipients to other institutions 

than they gain in return. 

Further observations were suggested by comparing the 

student aid elasticities of the different enrollment groups 

in Table 6A. The elasticities for total headcount and FTE 

were roughly the same, at -1.40 and -1.22, respectively. 

However, the first-time freshmen group showed a very high 

elasticity of -34.43. This high level of response to 

student aid was also found in the study by Fuller, Manski 

and Wise (1982). Their results indicated a 120.5 parameter 

estimate for financial aid (i.e., scholarship, excluding 

loans and work study in two-year colleges) that was 

substantially larger than the estimates for tuition and 

other variables. As supported by Leslie et a1. (1974), the 

negative elasticities found in the present study can be 

interpreted as levels of enrollment gain to public four-year 

institutions. As student aid rises, first-time freshmen are 

overwhelmingly more likely to enroll in public four-year 

institutions. This finding may also help to explain why 

own-tuition was not statistically significant for first-time 

freshmen. As community college tuition and fees increase, 



first-time students may prefer to go to public four-year 

institutions and receive more aid. 
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The group that had the second highest negative 

elasticity was the male student. The male elasticity of 

-10.78 was about nine times that of females (-1.18), 

suggesting that when the amount of financial aid increases, 

male students are more likely than females to attend public 

four-year institutions rather than community colleges. As 

shown in Table 5, the mean of financial aid in constant 

dollars for males is $1,809 verses $1,554 for females, a 16 

percent difference. 

In short, increasing the amount of financial aid would 

have the most effect on first-time freshmen, males, 

minorities (-3.00) and younger students (-2.24) in that 

order. The least impact would be on older students (0.005) 

and part-time students (-0.75). The impact in this study 

was also stronger on full-time (-1.38) than part-time 

students. The effects of student aid on the two types of 

educational programs were about the same (i.e., -1.59 for 

academic programs and -1.50 for vocational programs). 

Although student aid did not have a strong impact on older 

students, the positive relationship implies that enrollment 

of older students would increase if more aid were available 

to this age group. 
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Market Share (MS) 

The results show that the market share variable was 

statistically significant for six of the enrollment 

categories. Except for part-time attendance, the effects of 

market share on the different groups were consistently 

positive. For FTE, students age 29 and below, and 

vocational programs, market share was significant at the .01 

level. For total headcount and academic programs, market 

share was significant at the .05 level. For part-time 

students, the level of significance was .10. 

As the community colleges' share of the lower division 

of all public college enrollments in Washington climbs, 

community college enrollments increase in total headcount, 

FTE, students age 29 and below, and in the two educational 

program groups. Part-time enrollment, on the other hand, is 

inversely related to market share. The elasticities shown 

in Table 6A suggest that when the community college market 

share rises one percent, total headcount enrollment will 

increase 3.45 percent: FTE, 4.23 percent: enrollments of 

those age 29 and below, 6.14 percent: enrollments in 

academic programs, 12.67 percent; and in vocational 

programs, 10.53 percent. The decrease in part-time 

enrollment will be 6.21 percent. These elasticities are 

large because a one percent market share change is a very 

sUbstantial change. The negative association between part-



109 

time attendance and market share seems to indicate that 

growth in enrollment share would be caused by growth in 

full-time attendance. On the other hand, this can also mean 

that when the total market declines and the rate of decrease 

in community college enrollments is less than that of four

year institutions, there is a higher market share for 

community colleges. The community college enrollment 

reduction would be in part-time attendance. 

Per Capita Personal Income (INC) 

Income, which represents the availability of resources 

for college attendance, was expected to be positively 

associated with enrollment. In fact, this variable was 

found to have positive and significant effects on the 

community college enrollments in total headcount, part-time, 

male and female students, and those age 30 and above. 

Income was, however, associated negatively with full-time 

attendance, and was not significant for other groups. 

For part-time attendance and older students, income 

elasticities were 4.52 and 3.80, respectively. Older 

students are, of course, more likely to be part-time 

students and vice versa. These students usually are in the 

work force and most of them have full-time jobs. As their 

income level rises, they have more financial resources to 

take courses of their choice, for self improvement and job 
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advancement. 

The income elasticities for males and females were 1.43 

and 1.84, respectively. Although there is not a large 

difference in the two elasticities, there is an indication 

that females are more likely to attend community college 

than males, as incomes improve. This finding is consistent 

with the study by Corman and Davidson (1984). In the 

present study, the income elasticity for total headcount is 

1.40, which is higher than the value of 1.00 found in 

sulock's study (1982). The unexpected negative elasticity 

of -1.08 for full-time attendance suggests that increases in 

financial resources would lead to lower full-time 

enrollment. Again, this may be explained by the fact that 

with improvement in personal income level, students who 

intend to go to college full time would choose a higher 

quality institution, as they can afford the additional cost 

of attending other public or independent four-year 

institutions. Another plausible explanation is that when 

personal income rises, opportunity cost also increases and 

rates of return decline. This explanation is suggested by 

Hoenack and Feldman (1969) and Rusk et al. (1982), who note 

that lower ability and lower income students tend to drop 

out of college--presumably to work--when economic conditions 

improve. 
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Unemployment (UB) 

Unemployment, which represents opportunity costs, has 

been included in a number of demand studies with mixed 

results. Some found that UE had a positive impact on 

enrollment, for example, Lehr and Newton (1978), Rusk et al. 

(1982), Corman and Davidson (1984), and Krakower and Zammuto 

(1987). Others found that unemployment had differential 

effects on students from different socioeconomic levels 

(corazzini, Dugan and Grabowski, 1972). Grubb (1984) found 

that the effects of unemployment and other labor market 

variables might be ambiguous. 

In the current study, unemployment was found to be 

significantly and negatively related to only two of the 

enrollment categories, i.e., students age 29 and below (p ~ 

.01), and vocational programs (p ~ .05). Although the 

unemployment variable was not significant for minority 

students, it was retained in the restricted model because of 

the effect of UE on other variables, and because it did not 

meet the joint F-test requirement for deletion. 

The elasticity of -2.55 for the younger student group 

indicates a strong sensitivity to labor market conditions. 

This outcome suggests that fewer students age 29 and below 

will enroll at community colleges when unemployment goes up, 

consistent with a study by Hoenack and Feldman (1969) that 

showed that unemployment rate has a negative effect on 
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college attendance for lower ability students. Hoenack and 

Weiler (1979), however, found that college graduate 

unemployment rate has a negative impact on initial college 

attendance. As younger students comparatively are more 

dependent on family financial support for college than older 

students, high unemployment will reduce the ability of these 

families to support their offspring. On the other hand, if 

students work while in college (which is the case for the 

majority of the Washington community college students), a 

higher unemployment condition will make it harder for the 

students to find part-time jobs to support their schooling. 

Thus, for the younger students there are at least two 

plausible reasons for the negative UE coefficient. 

The elasticity for vocational programs was -1.62, 

indicating that high unemployment would lead to low 

enrollment in these programs. vocational programs are 

heavily dependent on market conditions and are job-oriented. 

High unemployment would mean a higher probability of being 

unemployed after training, hence, lower demand on vocational 

programs. Although the unemployment variable was not 

statistically significant for minority students in the 

restricted model, its elasticity of -2.34 implies low 

statistical power and a rather high sensitivity to the job 

market. 

overall, the results do not support Grubb's (1984) 
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finding of ambiguity, indicating instead that student demand 

for enrollments at the community colleges is quite sensitive 

to labor market conditions. 

White Population (WHITE) 

The use of white population as an independent variable 

was not commonly found in previous student demand studies. 

The current study found that this variable was significant 

in ten of the twelve restricted models. Its association 

with enrollment, however, was not consistent among the 

various enrollment categories, showing both negative and 

positive coefficients. 

White population was positively related to both total 

headcount and FTE enrollments at the .05 significance level. 

Generally, because whites have higher college participation 

rates than other racial and ethnic groups (National center 

for Education statistics, 1989a, p. 131), this finding 

supports the hypothesis that higher percentages of white 

population would lead to higher college enrollments. The 

elasticities, 5.76 for total headcount, and 2.97 for FTE, 

suggest that headcount enrollment would increase at a rate 

faster than FTE when there is an increase in the white 

population. 

The white population also had a positive impact on the 

enrollment of students age 30 and above (p S .05); the 
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elasticity was 13.76. This result implies that there is 

relatively a higher percentage of older white students than 

older non-white students. other groups that related 

positively to white population were academic (p S .01) and 

vocational programs (p S .01), with elasticities of 15.43 

and 13.65, respectively. 

For the first-time freshmen, the regression coefficient 

was significant at the .01 level and was negative. The 

elasticity was surprisingly high at -155.14. since first

time freshmen are most likely recent high school graduates, 

the result seems to indicate that young white people choose 

other public or independent four-year institutions. The 

explanation may be that young white students, in general, 

are better prepared for higher education and are from higher 

socioeconomic backgrounds. It would appear that in relative 

terms, four-year colleges might be perceived as better able 

to meet the needs and professional aspirations of the white 

student population than are the community colleges. 

The effect of the white population on minority student 

enrollment (p S .10) was also negative; the elasticity was 

-16.30. This suggests that a decline in the proportion of 

white population would be related to growth in minority 

enrollment at community colleges. The same was true for 

males, and for full-time and part-time enrollments, for 

which white population was significant at the .05 level. 



The elasticities were -11.37, -7.73 and -13.59, 

respectively. 
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currently, the minority population in the state is 

about 11 percent of the total population, and is growing at 

a much faster rate than the rest of the population (state of 

Washington, Employment Security Department, 1989a). Holding 

other factors constant and based on the current population 

trend, the above findings suggest that as the proportion of 

the white population declines, community college enrollments 

will increase for first-time freshmen, minorities, males, 

full-time and part-time students. However, enrollments will 

decline in total headcount, FTE, older students, academic 

and vocational programs. These findings suggest that the 

student population at the community colleges would become 

more diverse and younger in average age. The decrease in 

the two educational programs may imply that there would be 

an increase in the third category of education programs, 

basic skills, because there are only these three educational 

program categories at community colleges. 

Enrollment Cap (DV81) 

The enrollment cap variable had the expected negative 

sign for five of the seven groups with significant 

coefficients. This variable was significant at the .01 

level for these groups, except for the minority group, which 
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was significant at the .05 level. The calculation of the 

percentages of changes in enrollments as a result of the cap 

requires a different procedure, which is explained in 

Appendix D; the results are included in Table 6B. 

Assuming that other factors remain constant, the 

average reductions in enrollments due to the enrollment cap 

were 27.49 percent in total headcount, 13.92 percent in FTE, 

22.19 percent in female students, 55 percent in older 

students, 23.64 percent in academic programs, and 10.94 

percent in vocational programs. The results indicate that 

without the enrollment cap, more older students and women 

would have attended ·community colleges. 

On the other hand, the enrollment cap appeared to have 

resulted in an increase in minority enrollment (30 percent) 

at community colleges. A plausible explanation for this 

finding is that the policy of enrollment cap also applies to 

public four-year institutions. As enrollments are limited, 

admission standards at public four-year institutions become 

higher. As many minority students, on average, are less 

adequately prepared, they are less likely to be accepted by 

public four-year institutions, and, consequently, they 

enroll at community colleges. Another plausible explanation 

is that with imposed enrollment ceilings, minorities become 

the targeted groups for recruitment in community colleges-

more so than in more elite four-year schools. 
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SUMMARY 

The demand on the twelve different enrollment 

categories was estimated with the unrestricted and 

restricted m9dels. The effects of the eight independent 

variables on the community college enrollment groups were 

discussed. In summary, own-price tuition was found to have 

a significant impact on nine of the twelve community college 

groups, while the competitor's price had significant 

influence on eight groups. student aid had a rather strong 

impact on most of the enrollment groups. Market share 

turned out to be a good indicator, having a significant 

impact on six groups. Per capita personal income was a 

better economic indicator of community college enrollment 

than unemployment: The income variable had significant 

effects on six groups while unemployment affected only two 

groups. The proportion of whites in the population was also 

a strong indicator of enrollment with a significant impact 

on ten groups. However, the impact was both positive and 

negative, depending on the enrollment category. The results 

also indicate that the enforcement of the enrollment cap 

since 1981 had a strong negative effects on six groups, but 

had positive impact on minority enrollment at community 

colleges. 
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CHAPTER 5 

SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS 

The key objective of this study was to investigate how 

changes in tuition and fees affect the community college 

enrollment patterns in the state of Washington. This final 

chapter summarizes the framework, major studies on community 

colleges and methods used for analyses. Provided, also, are 

conclusions from the results, with discussion concerning 

policy implications. 

summary of conceptual Framework 

The framework for the current study is based on demand 

theory in microeconomics. Major concepts derived from 

demand theory are demand function, market, changing 

conditions, price elasticity, pricing, and competitor's 

price. Demand theory ought to be an important element in 

determining public policy. 

The demand function is a statement of the relationship 

between quantity demanded (i.e., enrollment) and all the 

variables, those conditions that affect the quantity during 

a specific period. To identify a demand function, the 

conditions, and factors or variables must be specified. 

Demand functions can be specified for a particular good or 
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service. From an organizational or institutional point of 

view, quantity demanded for goods or services provided, in 

theory, is negatively related to own price, but is 

positively related to prices charged by competitors-

assuming a normal good or service. 

A market demand curve may be constructed for a. 

particular period of time. This curve refers to that part 

of the demand function that identifies the relation between 

the price charged and the quantity demanded, holding 

constant the effects of all other factors. The price 

elasticity of demand is a measure of the sensitivity or 

responsiveness of the quantity demanded to changes in 

prices. Elasticities can also be identified for cross

price, income, and other factors. 

Application of demand theory and related concepts 

provide the framework for the study of how changes in 

tuition prices affect community college enrollments in the 

state of Washington. 

Summary of Method 

To apply demand theory and related concepts, a demand 

function was specified for community colleges enrollments in 

the state of Washington. The conditions or variables 

identified were own price (i.e., tuition), competitor's 

price (tuition of public four-year institutions), student 

-- .. - _. 
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financial aid, per capita personal income, unemployment 

rate, market share, eligible population, percentage of white 

population, and a dummy variable representing the public 

policy on enrollment cap. 

The study was based on system-wide enrollment data for 

1971 to 1987. Enrollment rates, defined as the ratios of 

enrollments divided by eligible populations, were used as 

the dependent variables. Those rates were derived for 

twelve different enrollment categories: Total headcount, 

FTE, first-time freshmen, minority students, full-time 

attendance, part-time attendance, males and females, age 29 

and below, age 30 and above, academic and vocational 

programs. Enrollment data for first-time freshmen were 

available from 1976 to 1987 only. 

Eight conditional variables formed the unrestricted 

model for estimating the demand function for each of the 

twelve enrollment categories. The technique of ordinary 

least-squares regression COLS) was used for the estimations, 

and logit transformation was applied to the dependent 

variables. Restricted models, using fewer conditional 

variables, were derived from the results of the unrestricted 

models by applying the requirements of joint F-test and t

test. Elasticities of enrollment rates in relation to the 

independent variables were calculated based on the 

regression coefficients of the restricted models. These 
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included price elasticity, cross-price elasticity, and 

income elasticity. For comparison with other studies, 

student price response coefficients (SPRC) were derived from 

the price elasticities for FTE and first-time freshmen. 

The major sources of data were state agencies in 

Washington. Enrollment data and other information were 

obtained either directly from the agencies or their regular 

publications. These agencies were the state Board for 

community College Education (SBCCE), the Higher Education 

Coordinating Board, the Office of Financial Management, the 

Superintendent of Public Instruction, and the Employment 

Security Department. 

META-ANALYSIS 

The results obtained from the meta-analysis of seven 

studies of community colleges (AASCU experiments, 1977; 

Berne, 1980; Corman and Davidson, 1984; Grubb, 1988; Sulock, 

1982; and the current study) are summarized in the following 

matrix in Table 7. 

Except for the Berne study, all the studies were 

related to FTE enrollment instead of first-time freshmen. 

The Berne study analyzed student aid effects on applicants 

rather than the direct impact of tuition on community 

college enrollment. Ideally, a national community college 

participation rate for the group of high school graduates 
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Table 7: Community College Student Demand Meta-Analysis Matrix 

CORMAN & 
AASCU AASCU BERNE DAVIDSON GRUBB LEE SULOCK 
(1977) (1977) (1980) (1984) (1988) (1991) (1982) 

Year of Data 1973 1976 1975 1976 1979 71-87 1969 

Population WI WI NY 48 50 WA U.S. 
states states 

TS/CS a CS CS CS CS CS TS CS 

Price Sped- Tuition Tuition Student Tuition Tuition Tuition Tuition 
fication b Aid 

Degree of Low Low High Middle Middle Middle Middle 
Control e 

Statistics Descrip- Descrip- Regres- Regression, Regres- Regres- Regres-
tive tive sion, Logit sion, sion, sion, 

Logit Logit Logit Logit 

Individual No No Yes No No No No 
Students 

Financial No No Yes No No Yes Yes 
Aid 
Considered 

SPRCs: 
18-24-Yr.-Old +0.28 -0.23 +0.13 -1.02 -0.53 -0.35 -0.61 
Enroll. Rate (PTE) 
Change/$100 -0.47 

(Freshmen) 

Institutional +2.51 -2.09 +1.17 -9.27 -4.82 -3.14 -5.56 
Enroll. Rate (PTE) 
Change/$100 -4.26 

(Freshmen) 

NOTES (Leslie and Brinkman, 1987, p. 190): 

• TS = time series, CS = cross section. 

b Denotes the fonn of the price variable. 

C Degree of control is a subjective matter referring to the number and importance of variables controlled. For example, at 
one end of the continuum, the AASCU studies are descriptive studies that do not control statistically for any variables 
although qualifying statements are made regarding the student popUlation and which students were affected. In contrast, 
most econometric analyses control for a more or less consistent set of important variables, such as family income, student 
ability, high school curriculum, sex, residence, number of siblings, and religion. Such studies are deemed to have a high 
degree of control. 
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age 34 and below would have been used to calculate the 

enrollment rate SPRC. As such information was not 

available, the national community college participation rate 

of 0.11 for 18-24 high school graduates was used instead. 

The results of these studies were discussed in Chapters 2 

and 4; therefore, specific findings of these studies are not 

repeated here. 

The first Wisconsin study (AASCU, 1977) demonstrates 

the effect of tuition reduction on community college 

enrollment. On the other hand, the Berne study (1980) shows 

the impact of student aid increases, which effectively 

constitutes indirect tuition reduction, on applicants' 

decisions to attend community colleges. The SPRCs for these 

two studies, therefore, are shown as positive in Table 7. 

If the positive effects of tuition reduction in these two 

studies are excluded from the meta-analysis, the mean price 

response is about -0.55. That is, given a $100 price 

increase, the national community college enrollment rate 

among 18-24-year-old high-school graduates would decline by 

about one half of a percentage point, changing from 0.11 to 

0.1045. For every $100 increase in price, the national 

institutional enrollment for two-year colleges would decline 

by about 4.98 percent, all other factors being equal. 

However, if the positive effects of the first Wisconsin 

study and the Berne study are included (but signs changed 
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for consistency), the mean price response is about -0.45 

percent for enrollment rate SPRC, and about -4.09 percent 

for community college institutional enrollment change with 

each $100 price increase, ceteris paribus. 

Tuition and fees at two-year colleges, in general, are 

lower than those charged by four-year institutions. with a 

lower base price, price elasticities tend to be higher; 

SPRCs per $100 tend to be higher still. The larger SPRCs 

indicate higher price response by two-year college students. 

It is notable that the SPRCs obtained in this study are 

mostly different from those obtained by Leslie and Brinkman 

(1987; 1988). Their study represents the price response for 

all higher education students, while the current study 

includes only two-year college students. consequently, the 

amounts of total cost and the participation rates used for 

analysis are different. However, Leslie and Brinkman 

(1987), in a separate analysis, found a -0.9 price response 

for community colleges. This result is also different from 

the mean price response of -0.45, which when adjusted to the 

0.33 participation rate would be about -1.36. 

CONCLUSIONS 

The following are some observations and conclusions 

suggested by the results of the current study. 

1. The demand by different types of enrollment 



categories had varying levels of sensitivity or 

responsiveness to changes in tuition prices and other 

related factors. 
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2. community college enrollments were affected more by 

own tuition and fees than by those charged by public four

year institutions. 

3. Community college tuition and fees, when measured 

alone, did not have significant impacts on headcount and FTE 

enrollments; however, when measured as a ratio of tuition 

and fees at public four-year institutions, tuition and fees 

had significant negative effects. 

4. When the amount of financial aid per studen"c 

increased, there appeared to be a sUbstitution effect on 

community college enrollments; that is, a greater number of 

students would opt for four-year institutions especially in 

the cases of first-time freshmen, males, minorities, and 

younger students. 

5. First-time freshmen were strongly affected by 

financial aid in their choice of colleges. 

6. Minority students had higher responsiveness to 

direct college costs (tuition and financial aid) than to 

other economic factors. 

7. The key factors that determined male enrollment 

were financial aid, income, and tuition. 

8. comparatively, females were more sensitive to 



changes in tuition prices and income than males, but were 

less responsive to financial aid than males. 
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9. The major factors that affected part-time 

enrollment were tuition prices and income, while full-time 

attendance was affected more by financial aid and income. 

10. Enrollment of younger students was affected by 

financial aid, unemployment and tuition prices, while the 

key factor for enrollment of older students was income. 

11. Tuition prices and financial aid had major impact 

on enrollment in academic programs, but unemployment and 

financial aid were key determining factors for enrollment in 

vocational programs. 

12. community college enrollments in general were 

affected more by per capita personal income than by 

unemployment, especially the enrollments of part-time and 

older students. 

13. Increases in the community colleges' market share 

of first two-year enrollments among public higher education 

institutions were related to enrollment increases of younger 

students, students in degree programs, headcount enrollment, 

and FTE. 

14. As the population in the state became more diverse, 

community college enrollments increased in the categories of 

first-time freshmen, minority students, part-time attendance 

and males. However, enrollments declined for older students 
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in degree programs and for overall participation. 

15. Imposition of an enrollment cap had a severe 

negative impact on community college enrollments, especially 

for older students, females, degree programs, headcount 

enrollment, and FTE. However, the cap was associated with 

an increase in minority enrollment at community colleges. 

APPLICATION AND POLICY IMPLICATIONS 

The findings and conclusions from the current study 

should be applied at two levels, the institutional level and 

the system-wide level. 

Institutional Level: 

From an institutional point of view, the findings and 

conclusions from this study can provide some guidelines for 

planning and resource allocation. Each institution may have 

its own unique enrollment patterns; its program emphases may 

not be the same as those represented by the aggregated 

totals of the entire community college system. As tuition 

and fees are set by the state, the own-tuition prices and 

the tuition and fees charged by public four-year 

institutions are expected to be the same for all community 

colleges. However, income levels, unemployment and 

population diversity in local areas, i.e., the counties and 

or metropolitan areas from which each individual college 
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draws their students, are likely to differ from the state

wide aggregate. Local conditions and local enrollment 

patterns will affect overall enrollment levels at each 

individual college. 

If the educational programs of a college are highly 

vocational, the college should recognize that unemployment 

has a negative impact on vocational enrollments and that 

during periods of relatively high unemployment, vocational 

enrollments are likely to be affected importantly by 

increases in tuition and fees. It would be important for 

these colleges to pay close attention to labor market 

changes and to plan and institute vocational programs that 

would meet market demands and that would endure times of 

recession. 

Most of the community colleges in the state have a 

higher percentage of part-time than full-time students. 

Increases in tuition and fees would lower part-time 

attendance, while increases in per capita personal income 

would increase part-time participation. Taking these facts 

into account, college administrators can develop strategic 

plans to allocate financial and human resources, and also to 

plan the facilities more effectively. 

Some colleges, on the other hand, have a higher 

percentage of first-time freshmen in college transfer 

programs than others. For such colleges, a SUbstantial 
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increase in student aid would have negative effects on 

almost all enrollment categories, in particular, first-time 

freshmen enrollment. Understanding this relationship should 

help community colleges formulate and implement plans for 

student recruitment and resource allocation when state and 

federal increases in student aid are forthcoming. 

Colleges located in areas with a declining white 

population, would likely find growth in the enrollments of 

first-time freshmen, minority students, part-time and male 

students. Recognizing the change in enrollment patterns at 

a specific college would be vital in overall planning for 

the institution. 

Most of the community colleges in the state have more 

female students than males. The fact that male and female 

students respond differentially to such factors as tuition 

prices, financial aid, and income, is an important reality 

to be considered in interpreting enrollment trends and 

characteristics. The grasp of these phenomena should 

facilitate strategic planning in all relevant areas (e.g., 

student recruitment, student services, and special 

facilities). 

system-Wide Level 

From the system-wide perspective, the pricing of 

tuition and fees for community colleges should be reviewed. 
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At present, the tuition and fees are set as a percentage of 

the operational cost of instruction, which was 15.4 percent 

for 1984-85 and 16.9 percent in 1985-86 (National center for 

Education statistics, 1987c~ 1989c). It is expected, 

consequently, that as the cost of instruction climbs, 

tuition and fees will also rise. The results show that 

although the overall community college headcount and FTE 

enrollments are not strongly affected by changes in tuition 

prices, tuition and fees have a strong impact on the 

enrollments of minorities, part-time students, females and 

older students. These groups represent for Washington the 

enrollment patterns of community colleges in general (Cohen 

and Brawer, 1989). If tuition rates continue to increase, 

enrollments of these groups will decline; therefore, it is 

essential that tuition pricing polices be reviewed 

frequently and carefully. 

Another related issue is the pricing of tuition and 

fees for public four-year institutions. within the market 

of public higher education, tuition prices charged by public 

four-year institutions affect the demand for community 

college enrollments. This causal relationship is revealed 

in two areas by the current study. First, the overall 

headcount and FTE enrollments are shown to be significantly 

related to the ratio of the tuition between these two types 

of institutions. When the tuition ratio becomes larger, 



because tuition and fees of community colleges increase 

faster than the prices charged by public four-year 

institutions, community college enrollments decline. 
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Second, it is important to take into account the fact 

that public four-year institutions act as sUbstitutes for 

community colleges. This effect is demonstrated in relation 

to the amount of aid a student receives. The findings show 

that student aid has an inverse relationship with all 

enrollment categories at the community colleges, except for 

the group of older students, whose coefficient is not 

significantly different from zero. The interpretation of 

this anomalous finding is that when the amount of financial 

aid per student increases, and when the tuition gap between 

community colleges and public four-year institutions 

relatively is not substantial, students are willing and able 

to pay for the additional tuition and will decide to attend 

four-year institutions. Therefore, the pricing of tuition 

and fees at public four-year institutions also should be 

reviewed for its impact on community college enrollments. 

In particular, what are the effects of public four-year 

institution tuition and fees on first-time freshmen and male 

students at the community colleges? These two groups have 

the highest responsiveness to financial aid, and they 

apparently are less likely to attend community colleges when 

the tuition gap is narrow. The State might profitably take 
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these relationships into account when setting tuition prices 

for both types of institutions in order to maintain a 

desirable enrollment balance. 

While student aid is a key factor in determining 

community college participation for most enrollment 

categories, it should be noted that, in constant dollars, 

the federal government has been reducing spending on student 

aid since the early 1980's (College Board, 1989). In 

addition, there is a trend away from a commitment to provide 

access for low-income and minority students (Seneca and 

Taussig, 1987; Chronicle of Higher Education, November 7, 

1984). Since 1978, federal, state, and institutional 

student aid policies have refocused student aid programs 

away from poor to middle income and affluent students 

(Mortenson, 1990). There are also studies that claim 

student aid has not increased access to higher education for 

low-income and minority students (Chronicle of Higher 

Education, November 9, 1988, p. A37; Chronicle of Higher 

Education, November 17, 1982, p. 13). 

Inasmuch as student aid does have such a definite 

effect on enrollment, particularly in certain demographic 

categories, there are other important policy implications to 

be kept in mind. The student population of the community 

colleges is comprised of high percentages of low-income, 

minorities, and female students, and it is essential to 
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recognize that student aid does enhance the higher 

educational opportunity for these students. In 1988, a 

student survey showed that 21 percent of community college 

enrollments in Washington were low-income students, 10 

percent were single parents, 8 percent were re-entry 

homemakers, 5 percent were handicapped, and 4 percent were 

unemployed (state of Washington, SBCCE, 1990a). 

In addition, there are more minority students attending 

community colleges than attending four-year institutions 

(58.5% vs. 41.5%) in Washington (Chronicle of Higher 

Education Almanac, september 6, 1989). without student aid, 

many of these students might not have attended college. 

As the federal government continues to reduce support 

for student aid, the state will have to compensate for the 

reduction (Chronicle of Higher Education, February 11, 1987, 

p. 24). If the state wants to ensure continuing access and 

equal higher education opportunity for these students, more 

public subsidy will be needed, especially in light of 

tuition increases. An effective student aid policy should 

consider the various levels of responsiveness to aid among 

the different types of community college students. 

Furthermore, to achieve an efficient public subsidy, the aid 

program should be need-based and targeted for low-income 

students (Leslie and Brinkman, 1988). 

Results from the present study indicate that the 
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enrollment cap that was set in 1981 may have reduced the 

community college enrollment of older students by 55 

percent, headcount enrollment by 27.49 percent, FTE by 13.92 

percent, females by 22.19 percent, academic enrollment by 

23.64 percent and vocational enrollment by 10.94 percent. 

In short, the enrollment cap has greatly lowered the 

community college enrollment in the state. Although the 

enrollment cap has a positive impact on minority 

participation in community colleges, the increase appears to 

result from limiting access to public four-year 

institutions. since the enrollment cap is adjusted every 

two years, it will be important to include these findings in 

future considerations and to re-evaluate the enrollment cap 

policy, not only for community colleges, but also for public 

four-year institutions. 

RESEARCH RECOMMENDATIONS 

It is important to mention that the current time-series 

study was the first attempt to determine the enrollment 

patterns of community colleges in the state of Washington. 

This effort should be continued by additional stUdies. The 

following suggestions are offered as considerations for 

future research. 

From previous studies, it has been noted that the 

awarding of student aid is more effective than the amount of 
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aid (Hyde, 1978). As student aid was consistently 

significant for almost all of the enrollment categories, 

further study using the number of awards instead of the 

amount of awards might help to clarify the impact of student 

aid on community college enrollments. 

The results from the restricted model for first-time 

freshmen was far from ideal. Due to limitations on 

available data, the model was estimated for 12 years only. 

Further research is needed to investigate the price response 

of this group for a longer period of time. 

All the restricted models in the current study were 

significant at the .01 level, indicating proper model 

specification. Although most of the results verified the 

findings of previous studies, there is still the possibility 

some important variables were missed in the model 

specification. Because of the limited number of 

observations available for this study, other variables (such 

as a variable representing the percentage of population 25 

and over with certain levels of education) were considered 

but ultimately dropped. An approach using cross-section 

data would allow for the consideration of additional 

variables. 

From an institutional perspective, case studies based 

on institutional-specific data would show useful results 

that can highlight the local situation. Cross-section data 
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based on individual student information, such as 

socioeconomic background and academic ability, would be 

valuable to further the understanding of the factors that 

affect student choices. Studies based on geographic areas 

in the state may also be beneficial. 

Taking a broader perspective, demand studies on the 

enrollments of public and also independent four-year 

institutions would provide valuable information on the 

entire higher education system in the State. 

In summary, the results from the current study suggest 

that community college enrollments are affected by multiple 

factors, and that the different enrollment categories-

total headcount, FTE, first-time freshmen, minorities, age 

groups, gender, part-time and full-time attendance, and 

educational programs--respond differently to these factors. 

A replication of this study in other states and in other 

regions would be a valuable addition to the overall 

understanding of community college enrollments. 

As indicated earlier, there are very few student demand 

studies that focus on community colleges. It was the intent 

of this study to provide additional insights. The findings 

of this study verify some of the results from previous 

studies on community colleges, and provide some new 

information on the demand for community college enrollments 

in the state of Washington. 
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APPENDl:X A 

PROCEDURES FOR THE CONVERSION OF PRICE ELASTICITY TO STUDENT 
PRICE RESPONSE COEFFICIENT (SPRC), based on the method 
suggested by Leslie and Brinkman (1987, p. 184-185): 

As specified by Leslie and Brinkman, price elasticity is 
defined as € = %AE / %AP, where E is enrollment and P is 
price. Since SPRC = %AE / $100 price change, the SPRC = € 
after the $100 is converted to a percentage figure, provided 
that both values are expressed in or are converted to 
enrollment rates. (For example, suppose € = 0.5 for a $500 
price change on a base price of $5,000. Then by 
substitution, %AE = € ($500/$5,000) = 0.5 x 0.1 and the SPRC 
= 0.05 ($100/$500) = 0.01: that is, SPRC = 1%). 

The suggested equation is 

SPRC = I" = € • AP • S100 
PAp. 

However, by definition, SPRC can be expressed as: 

and 

SPRC = I" = %AE 
AP/$100, 

€ = %AE / %Ap. 

Rearranging (4b), gives 

%AE = € (%AP). 

Substituting (4C) to (4a), 

I" = € · %Ap 
AP/$100 

= € · API..P 
AP/$100 

= € · $100 
P. 

For example, € = 0.5, AP = $500, and P = $5,000. 

Then, I" = 0.5 ($100/$5,000) 
= 0.01 or 1%. 

(4) 

( 4a) 

(4b) 

(4C) 

(4d) 
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APPENDl:X B 

PROCEDURES TO CALCULATE ELASTICITIES FROM LOGIT 
TRANSFORMATION -- when the independent variable is a NOMl:NAL 
value in the model, e.g., Tuition: 

log __ ~p~_ = a + bTUI 
1 - P 

where, p represents a participation rate (depend. variable), 
i.e., 

p = ENR 
POP 

and TUI 
POP 
ENR 

= Tuition 
= Eligible population 
= Enrollment. 

By definition, the elasticity is 

E = ~~ENR = dENR TUI 
%~TUI dTUI ENR. 

Letting z = log ( P ) 

then 

and 

1 - p, 

dENR = dz . dENR . 9R has the components 
dTUI dTUI dp dz 

dz = Coafficient on TUI from the model = Ab 
dTUI 

dENR = POP 
dp 

dz = ____ -=1 ___ _ 

dp P (1 - p), 
so that 9R = p (1 - p). 

dz 

Thus, dENR = Ab (POP) (p) (1 - p), 
dTUI 

and E = dENR. TUI 
dTUI ENR 

= Ab (POP) (p) (1 - p) • TUI 
ENR 

= A b (1 - p) (TUI). 

(9) 

(9a) 

Empirically, the variables' means will be substituted for 
the variables. (9) and (9a) refer to equation nos. used in 
Chapter 3. 

--------. -- --
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APPENDIX C 

PROCEDURES TO CALCULATE ELASTICITIES FROM LOGIT 
TRANSFORMATION -- when the independent variable is a RATIO 
in the model, e.g., Unemployment Ratio: 

Let T represent the enrollment elasticity with respect to a 
RATIO, then the model becomes, 

log _~p__ = a + bUE 
1 - P 

and the elasticity is, 

T = %dENR = dENR/ENR 
%dUE dUE 

= dENR 1 
dUE ENR 

where, UE = Unemployment ratio 
ENR = Enrollment. 

Let z = log ( P ) 
1 - p. 

Then, the derivative of enrollment with respect to the 
unemployment ratio is 

dENR = ....9.L. dENR • 9R 
dUE dUE dp dz 

= "'b (POP) (p) (1 - p), 

and the elasticity is 

1 = "'b (POP) (p) (1 - p). 1 
ENR 

= "'b (1 - p), (12) 

where the means of the data will be used as empirical values 
of the variables. (12) refers to the equation no. used in 
Chapter 3. 
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APPENDJ:X D 

PROCEDURES TO CALCULATE THE EFFECTS OF A DUMMY VARIABLE FROM 
LOGIT TRANSFORMATION, e.g., Enrollment cap: 

Let a represent the proportional effect of the Dummy 
Variable (D) on enrollment, and the model becomes, 

log P = a + bD 
1 - P 

and p = ENR 
POP 

where, POP = Eligible population 
ENR = Enrollment. 

Let z = log ( P ) 
1 - p. 

Then, the derivative of enrollment 
variable is 

dENR = dENR 
dD dp 

= dENR 
dp 

dENR = POP 
dp 

Ql2 
dD 

Ql2 dz 
dz dD 

~ = ~ -1 = P (1 - p), 

and dz = Ab. 
dD 

with respect to the dummy 

ThUS, dENR = Ab (POP) (p) (1 -p), [i.e., ENR change due to 
dD enrollment cap] 

and the proportional effect of the dummy variable is 

Q = Ab (POP) (p) (1 - p) -1-
ENR 

= Ab (1 - p), [i.e., proportional change in 
ENR due to enrollment cap] 

where the means of the data will be used as empirical values 
of the variables. See Chapter 3. 

---- '-"---" - --. 
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PROCEDURES TO CALCULATE ELASTICITIES FROM LOGIT 
TRANSFORMATION -- when TUI is a ratio of TUI4: 
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Let R represent the RATIO of TUI/TUI4 and the model becomes, 

log __ ~p___ = a + bR 
1 - P 

where, p = ENR 
POP 

POP = Eligible population 
ENR = Enrollment. 

By definition, the elasticity is 

E = %AENR = dENR . TUI 
%ATUI dTUI ENR 

where, dENR = dENR 911 ....9IL has the components 
dTUI dp dR dTUI 

dENR = POP. 
dp 

Let z = log ( __ ~p ___ ) so that 
1 - p, 

911 = 911· dz 
dR dz dR 

911 = [~~ -1 = P (1 - p) 
dz 

dz = "b 
dR 

and ....9IL = _1_ 
dTUI TUI4. 

Thus, dENR = "b (POP) (p) (1 -p) . __ 1 __ 

dTUI TUI4, 



and E = dENR • TUI 
dTUI ENR 

= "b (POP) (p) (1 - p) _1_ TUI 
TUI4 ENR 

= "b (1 - p) . TUI 
TUI4. 

For the cross-elasticity, 

cp = dENR • TUI4 
dTUI4 ENR, 

and dENR = "b (POP) (p) (1 - p). -TUI 
dTUI4 (TUI4) (TUI4). 

Hence, cp = "b (POP) (p) (1 - p). -TUI 
(TUI4) (TUI4) 

= "b (1 - p) (-TUI/TUI4), 

142 

(14) 

TUI4 
ENR 

(15) 

where the means of the data will be used as empirical values 
of the variables. (14) and (15) refer to the equation nos. 
used in Chapter 4. 

-------- . -- ---



APPENDIX F 

PROCEDURES FOR THE CONVERSION OF PRICE ELASTICITY TO 
STUDENT PRICE RESPONSE COEFFICIENT (SPRC): 

Elasticity (e) is defined as 

€ = %AENR 
%ATUI, 

which also can be expressed as 

e = AENRLENR = AENR TUI 
ATUI/TUI ATUI ENR 

where, € = price elasticity 
ENR = Enrollment 
TUI = Tuition. 
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When the change in ENR is set to be a function of the change 
in TUI: 

AENR = e. ENR 
ATUI TUI 

and, AENR = ATUI (e) • ENR 
TUI. 

Thus, the equation for calculating enrollment change with 
respect to an increase of $100 in tuition is 

AENR = $100 (e) (ENR/TUI). 

The SPRC (J.&) is 

J.& = AENR / ENR 

= E. ATUI 
TUI. 

ThUS, the SPRC for a $100 increase in tuition is 

= e ($100/TUI). 

(10) refers to the equation no. in Chapter 3. 

(10) 
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