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This study investigated the relationship between community college institutional 

expenditures and student success in reaching momentum points.  The 3 years of 

student cohorts of a large community college district in Texas formed the population.  

Student characteristics and institutional context characteristics served as control 

variables.  Institutional financial data functioned as the independent variables.  Student 

success variables (milestones and momentum points) served as dependent variables.  

Because each of the three cohorts contained over 10,000 students and displayed 

equivalent characteristics, the random sample of 7,634 students was drawn from the 

combined cohorts.  Institutional financial variables predicted the milestones of reading 

readiness (χ2 = 315.10, df = 17, n = 3,495, p < .001) and writing readiness (χ2 = 296.64, 

df = 17, n = 3,149, p < .001).  Financial variables contributed to the completion of 

English-1301 (χ2 = 1004.14, df = 17, n = 7,634, p < .001), college-level math (χ2 = 

615.24, df = 17, n = 7,634, p < .001), 30 college-level credit hours (χ2 = 833.85, df = 17, 

n = 7,634, p < .001), and reenrollment the second fall semester (χ2 = 375.41, df = 17, n 

= 7,634, p < .001).  Student services expenditures provided high odds for completion of 

English-1301 (odds ratio = 4.85 x 1014), college-level math (odds ratio = 5.24 x 1018), 30 

college-level credits (odds ratio = 1.60x1015), and for re-enrollment in the second fall 

semester (odds ratio = 7.32 x 1014).  Instructional expenditures and operations & 

maintenance expenditures also predicted student enrollment in the second fall 



semester.  Student services’ influence on student engagement and success should 

inform decisions about programs for improving student success.  Institutional 

policymakers may utilized these expenditure results support momentum point 

attainment.  Finally, the influence of full time enrollment on student completion of 

milestones and momentum points in every regression model suggested resources for 

encouraging full-time, uninterrupted college enrollment are needed.  Additional 

implications and recommendations are provided. 
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CHAPTER 1 

INTRODUCTION AND OVERVIEW 

Introduction 

 Higher education has expanded its role and scope dramatically since Harvard 

opened its doors to train ministers in 1638 (Lucas, 1994).  The Morrill Act of 1862 and 

the second Morrill Act of 1890 provided for the development of the land-grant colleges 

in every state which expanded the availability of education beyond high school and 

promoted the “liberal and practical education of the industrial classes” (Hofstadter & 

Smith, 1961, p. 568).   

In 1947 in response to the huge influx of new students entering college after 

World War II, President Truman appointed the Commission on Higher Education.  The 

commission recognized that the most important role for education “is to serve as an 

instrument of social transition, and its responsibilities are defined in terms of the kind of 

civilization society hopes to build” (President’s Commission, 1947, p. 973).   

For education to fulfill this role, barriers to education: economic, racial, religious, 

and a restricted curriculum would have to be removed.  If the barriers were not 

removed, then education became the means by which race and class distinctions would 

be strengthened, not eliminated.  To equalize opportunity, the commission recognized 

that “the time has come to make education through the fourteenth grade available in the 

same way that high school education is now available” (p. 985).  To that end, the 

commission recommended the expansion of two-year colleges.  With the establishment 

and growth of community colleges, postsecondary educational opportunities expanded.  

Many people who otherwise would not have attended college have been able to realize 
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their dream of a college education.  Affordable, close to home, and providing job 

training, college transfer, and remedial coursework, community colleges have changed 

the paradigm of higher education in America (Boggs, 2004).   

Today, community colleges are the fastest growing sector of higher education in 

the United States.  According to a study funded by the Rockefeller Institute of 

Government  “community college enrollments are growing faster than four-year in 35 of 

the 50 states” (Shaffer, 2008, p. 2).  Two-year colleges in the United States accounted 

for 45% of the total undergraduate enrollment for the fall 2011 semester (American 

Association of Community Colleges, 2013).  Texas two-year institutions, which include 

community colleges, the Lamar state colleges and the Texas State Technical College 

system, accounted for 56% of the state public higher education enrollment and 49% of 

the total state higher education enrollment for fall 2011 (Texas Higher Education 

Coordinating Board [THECB], 2013).   

As enrollments increased, higher education institutions raised tuition to offset 

decreasing federal and state funds.  By the 1990s, the rise in tuition had caused a rise 

in public scrutiny “with serious questions being raised about the quality of the product in 

which tuition dollars were being invested” (Middaugh, 2010, p. 2). 

Peña (2000) analyzed the financial condition of 1,493 colleges using the 

Integrated Postsecondary Education Data System (IPEDS) 1995-96 financial survey.  

The colleges chosen offered at least 2 years but less than 4 years of instruction. Peña 

focused on the 23 two-year colleges with the highest and lowest scores on the overall 

financial picture.  Colleges with high scores on overall financial picture also had high 

scores on determinate revenue and expenditures.  These colleges also had low scores 
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on revenues and general expenditures.  Peña also found that colleges with a high 

overall financial picture had a low expenditure per full-time equivalent (FTE) student. 

In the same study, Peña (2000) used the 1997-98 IPEDS financial survey to 

perform a peer analysis of the same 23 colleges.  Peña found that the 23 colleges 

scoring high on overall financial picture and determinant revenue and expenditures had 

fewer FTE students, higher education and general expenditures per FTE student and a 

higher number of faculty and tenured faculty.  The 23 colleges scoring low on overall 

financial picture and determinant revenue and expenditures “enrolled more students 

and spent less per student” (p. 99). 

More recent IPEDS data has been used to provide comparable data on 

educational costs. The Delta Cost Project on Postsecondary Education Costs, 

Productivity and Accountability (DCP, 2009) utilized data from IPEDS for the years 2002 

through 2008 to establish trends in higher education attempting to translate cost data 

into information that can be used by higher education institutions to match funding with 

performance.  The data can be analyzed using the following six metrics: revenues, 

expenditures, cost/price/subsidy, performance, spending comparisons and enrollment 

(DCP, 2010).   

Figure 1 contains a comparison of the net tuition by higher education institutional 

groups in the United States based on institutional groupings as identified by the 

Carnegie Basic Classification System (Carnegie Foundation for the Advancement of 

Teaching, 2008).  The primary groupings are public or private institution.  Secondary 

groupings are delineated by research universities, master’s, bachelor’s, and associate’s 

(two-year colleges). 
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Figure 1. Net tuition revenues sorted by U.S. Carnegie institutional classification groups 
2005-2008 according to data adapted from DCP (2010). 

 
As shown in Figure 1, private institutions have higher tuition revenues than public 

institutions.  Private research universities have the highest tuition revenues while public 

associate degree granting institutions (primarily community colleges) have the lowest 

tuition revenues.  Tuition revenues increased between 2005 and 2008 for all groups, but 

increased the highest for the private research universities.  Figure 2 contains a 

comparison of total revenues by Carnegie group.  Total revenues include net tuition, 

state and local appropriations, private gifts, investment returns, endowment, federal 

appropriations, contracts, and grants.  Total revenues for all institution groups increased 

between 2005 and 2007.  The private institutions show a drop in revenues between 

2007 and 2008 while the public institutions revenues were either flat or showed a slight 

increase.  In Figure 2, the associate’s group of two-year colleges receives the least 

amount of revenue while the private research group of four-year universities receives 
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the greatest amount of revenue.  Figure 3 contains a comparison of total enrollment by 

institutional group.  Total enrollment includes undergraduates and graduate students as 

appropriate to the institution. 

 

Figure 2. Total revenues by U.S. Carnegie institutional classification groups 2005-2008 
according to data adapted from DCP (2010). 

As illustrated in Figure 3, the public associate’s group has the highest enrollment 

of all the institutions, while the public bachelor’s group has the lowest enrollment.  After 

a slight dip between 2005 and 2006, the public associate’s group shows the largest 

increase in enrollment between 2006 and 2008 of all the groups.  When viewed together 

Figures 1, 2, and 3 illustrate the disparity between the associate’s group of two-year 

colleges and the other higher education groups.  The associate’s group has the highest 

enrollment but the lowest revenues of the higher education groups.  Figure 4 contains a 

comparison of education and related spending per completions by institutional group.  

Completions include degrees and other awards.   
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Figure 3. Total enrollment by U.S. Carnegie institutional classification groups 2005-2008 
according to data adapted from DCP (2010). 

 
Figure 4. Education and related spending per completions by U.S. Carnegie institutional 
classification groups 2005 – 2008 according to data adapted from DCP (2010). 
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As shown in Figure 4, private research institutions have higher education and 

related spending per completions followed by private bachelor’s institutions.  Public 

associate’s institutions have the lowest education and related spending per 

completions.  Spending increased from 2005 to 2008 for all groups but increased the 

least for public associate’s institutions. 

As illustrated by the preceding four graphics, the Delta Cost Project researchers 

discovered a disinvestment in higher education core capacity.  Furthermore, the 

researchers concluded that higher education performance would not improve until 

institutions and state legislatures improve strategic financial decision making by 

developing and utilizing metrics showing how spending matches up with goals and 

performance.    

Jones and Wellman (2009) explored higher education cost effectiveness further 

by attacking a conventional belief that states can improve postsecondary productivity by 

directing more students to community colleges.  Although cost per student is lower at 

community colleges, the cost per degree is higher.  This is because many students 

attending community colleges do not complete degrees.  Jones and Wellman concluded 

by proposing states should focus resources on institutions that put “teaching and 

success at the front of their missions: community colleges that are effective in 

translating access to a credential or to transfer, or to public four-year teaching 

institutions” (p. 4).  To do this states and institutions should focus on “using data to 

make decisions, paying attention to spending, and looking at the relationship between 

spending and results” (p. 5). 
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The Texas Accountability System, developed in 2004, has three key 

components: key accountability measures, contextual/explanatory measures and 

institutional explanations and descriptions as a way for institutions to provide meaning 

to their data and additional measures.  The community college measures were revised 

in 2006 and the first report from the accountability system to the THECB was in April 

2008 (THECB, 2008b). The key accountability measures are participation, success, 

excellence, and institutional efficiency and effectiveness.  These indicators give 

community colleges the ability to benchmark their performance with their Texas peer 

institutions.  The THECB developed peer institutional groups to assist in comparing 

these benchmarks among like community colleges based on size of enrollment.  The 

performance benchmarks are overall retention, graduation, and transfer.  These 

benchmarks alone do not provide enough information for colleges to make changes to 

programs and processes to improve student participation and success. 

In 2004 the Achieving the Dream: Community Colleges Count initiative was 

launched by the Lumina Foundation with the intent of improving success among 

community college students.  Twenty-six community colleges from across the country 

participated in the first class.  To help the colleges implement reforms by building a 

strong culture of evidence, Achieving the Dream supplied financial and technical 

support to the colleges.  The colleges’ progress was tracked through 2009.  At the end 

of 5 years, the colleges that made the greatest improvements had several 

characteristics in common: “broad-based involvement of college administrators, faculty, 

and staff; strong institutional research departments that produced accessible reports on 

student achievement; regular evaluations of their programs; and scale-up of successful 
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programs” (Rutschow et al., 2011, p. iii).  Particularly, the colleges within the initiative 

that made the greatest strides toward building their culture of evidence made financial 

investments toward building institutional research capacity, faculty and staff professional 

development, and support for intervention strategies scaled up to impact the majority of 

students (Rutschow et al., 2011, p. ES-7). 

In 2006, The Washington State Board for Community and Technical Colleges 

(SBCTC) adopted the Student Achievement initiative for community and technical 

colleges.  The focus of the initiative was to raise educational attainment across the 

state.  Partnering with the Community College Research Center at Columbia University, 

the SBCTC identified achievement points that are meaningful for all students regardless 

of demographic characteristics, academic program, entering skill levels, full time or part 

time enrollment, or type of institution attended.  These achievement points include basic 

skills gains; passing precollege writing or math; earning 15 and then 30 college level 

credits; completing college level math required for either technical or academic 

associate degrees; and completing degrees, certificates or apprenticeship training. The 

Washington State Board for Community and Technical Colleges set aside monies for 

incentive funding.  In addition, the governor and state legislature provided $.3.5 million 

for the 2009-11 operating budget for Student Achievement and over $1 million in grants 

was received in new funds for the initiative.  Results from the first performance year, 

2008-09, showed an increase in student achievement of 19% over the baseline year in 

all categories.  Results from the 2009-10 performance year, showed a 12% 

improvement from the previous year (Washington State Board for Community and 

Technical Colleges, 2010).  In 2010-11 the Student Achievement Initiative continued to 
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show improvement in the number of points awarded in college level math completions 

and in degrees, certificates or apprenticeships earned (Washington State Board for 

Community and Technical Colleges, 2011).  

Leinbach and Jenkins (2008) grouped intermediate measures like the ones 

identified by the Washington SBCTC into milestones and momentum points.  Leinbach 

and Jenkins defined milestones as “measurable educational achievements that include 

both conventional terminal completions, such as earning a credential or transferring to a 

baccalaureate program, and intermediate outcomes, such as completing developmental 

education or adult basic skills requirements” (p. 1, 2008).  Momentum points “are 

measurable educational attainments, such as completing a college-level math course, 

that are empirically correlated with the completion of a milestone” (p. 1, 2008).  

Leinbach and Jenkins concluded that the use of milestones and momentum points in 

student cohort analysis is useful for “highlighting gaps in achievement among different 

student groups [representing] potential opportunities for improving student outcomes” 

(p. 17).  

In the “challenge essay” featured in the report issued by the Education 

Commission of the States and the League for Innovation in the Community Colleges, 

McClenney (2004) revisits the promises community colleges made to their students and 

communities to “provide and promote access to college” (p. 10),  “improve student 

attainment” (p. 11), “focus on learning” (p. 12), “embrace accountability” (p. 12), and “we 

must – and we will – close the gap” (p. 13).  McClenney promoted “build[ing] a new 

culture of evidence in community colleges” (p. 14) as one of the strategies necessary to 

fulfilling the community college promises.   
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Statement of the Problem 

Community colleges serve an increasingly diverse population while their budgets 

continue to shrink.  Factors describing the community college environment and its 

interaction with student characteristics are needed to understand the educational 

process at community colleges.  Community colleges must be able to use these factors 

to characterize their performance status and identify areas needing improvement.  

Success by initiatives such as Achieving the Dream and the Student Achievement 

Initiative in Washington State support the use of intermediate measures or momentum 

points to better define student movement through the educational process.  

Within the context of increasing enrollments, budget cuts, increased competition, 

and accountability, community colleges must become efficient and effective in helping 

students improve their educational attainment by increasing their knowledge and skills.  

Community colleges must devise new ways of analyzing student success data that 

encompass the students’ entire educational process.  Because 42% of community 

college students nationwide reported taking a remediation course their freshman year 

(Aud, et al., 2011), student momentum points, such as passing remedial courses 

(Calcagno et al., 2007), can provide additional context on student educational progress.  

In Texas more than 60% of the entering community college students are not college 

ready in math, reading, or writing (THECB, 2010).   

Community colleges need a method of determining how effective their programs 

and services are in helping students achieve momentum points.  Whereas there has 

been research on the effects of institutional characteristics on retention, transfer, and 

graduation, there is limited research on the impact of institutional characteristics on 
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students attaining momentum points.  Although the relationship between instructional 

and academic support expenditures and student graduation rates has been found to 

exist at baccalaureate institutions (Ryan, 2004, 2005; Tesfamariam, 2011), only three 

studies were found that examine the relationship between institutional expenditures and 

student success at community colleges (Bailey, Alfonso, Calcagno, Jenkins, Kienzl and 

Leinbach, 2004; Bailey, Calcagno, Jenkins, Kienzl and Leinbach, 2005; and Jenkins 

2007).  None of these studies analyzed the relationship between institutional 

expenditures and student completion of momentum points. 

This study addressed limitations of prior research on institutional effectiveness by 

examining the influence of institutional expenditures on student achievement of 

momentum points at community colleges.  While certain student-level characteristics 

have been found to influence student persistence, transfer, and graduation, the focus of 

this study is the interaction of institutional-level variables, specifically institutional 

expenditures on student intermediate outcomes (momentum points) that influence, 

transfer, and graduation (milestones). 

Conceptual Framework 

 The conceptual framework for this study is Astin’s (1993; Astin & Antonio, 2012) 

input-environment-outputs (I-E-O) model.  Astin (1993; Astin & Antonio, 2012) proposed 

that a premise of a higher education institution is to favorably affect its students by 

enhancing their intellectual and scholarly development and positively impacting their 

lives.  How effective an institution is in developing student talent is affected by what 

abilities and needs students bring with them to the institution and how students interact 

with the institutional environment.  Inputs (such as college ready or not college ready), 
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environment (such as size and geographic location), and outputs (such as retention) 

and their relationships to each other are represented in Figure 5 as an illustration of 

Astin’s I-E-O model. 

 
Figure 5. Astin’s I-E-O research model adapted from Astin (1993a, p. 18). 

 
The model illustrates how only measuring inputs and outputs or environment and 

outputs provides an incomplete picture of what occurs within an institution.  Using the I-

E-O model allows the researcher to control for input factors so that the impact of 

environmental factors can be determined.  “The I-E-O model is specifically designed to 

produce information on how outcomes are affected by different educational policies and 

practices” (Astin, 1993a, p. 37).  In this study, the I-E-O model was used to determine 

how institutional expenditures affect student milestones and momentum points. 

Research Questions 

 This study is designed to provide an examination of the extent to which 

institutional expenditures influence student success in attaining momentum points at 

community colleges.  Previous research suggests that student persistence and success 

is enormously complex and it is helpful to consider the characteristics of the institution 

Environment

OutputsInputs
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as well as the characteristics of the students (Bailey, Calcagno, Jenkins, Kienzl and 

Leinbach, 2005; Berger & Braxton, 1998; Boughan & Clagett, 2008; Jenkins, 2007; and 

Titus, 2003).  To meet the purposes of this study the following research questions were 

addressed:    

1. Do institutional expenditures influence student attainment of momentum points at 

Texas community colleges?  

2. Which institutional expenditures have the most influence on student attainment of 

momentum points at Texas community colleges? 

Purpose of the Study 

The purpose of this study was to develop a model of institutional effectiveness for 

community colleges.  This study attempted to validate the institutional effectiveness 

model by measuring the impact of institutional expenditures on student success 

outcomes identified as “milestones” and “momentum points” using logistic regression.  

The model of institutional effectiveness is based on Astin’s (1985, 1993a ) Input–

Environment–Outcomes (I-E-O) model.  This model explains student outcomes within 

the framework of student characteristics and institutional characteristics.   

Significance of the Study 

 This was the first attempt to develop an institutional effectiveness benchmark 

using institutional expenditures and student momentum points as described by Ewell 

(2008) and others.  Using student momentum points instead of the usual measures of 

retention, graduation and transfer, provides colleges with an in-depth view of the 

educational process itself.  Although student momentum points fall into the category of 

performance benchmarking, they identify critical points within students’ educational 
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pathways.  Early identification of these critical junctions in the educational process 

provides institutions with quantitative data enabling institutions to engage in diagnostic 

benchmarking.   

 State accountability policies also have an impact (Burke, 1998, 2002; Burke & 

Minassians, 2004; Chrystal, 1998; Dougherty and Hong, 2005). The examination of 

institutional expenditures as they relate to student momentum point data provides more 

context to the measurement of student outcomes than the accountability data currently 

utilized by the Texas Higher Education Coordinating Board (THECB).  Analyzing 

community college effectiveness in improving student success in reaching these 

momentum points may influence future policy decisions of the THECB in developing the 

Higher Education Plan for the State of Texas and provide a focus for legislative funding 

considerations. 

 The use of Astin’s I-E-O model to study the relationship between institutional 

expenditures among the types of community colleges and student success has not 

been fully explored within the higher education literature.  Astin (1993) viewed 

community colleges through the same lens as nonresidential commuter institutions.  

Although most community colleges do not have residential facilities, community and 

geography play strategic roles in college organizational and programmatic design.  

Including community and geographic characteristics as institutional characteristics and 

determining their influence on student outcomes added to the research knowledge 

base.  

Limitations 

 The data used in the study were retrieved from data reported by Texas 
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community colleges to the Integrated Postsecondary Education Data System (IPEDS), 

student-level data retrieved from the colleges, and data reported by Texas community 

colleges to the THECB.  The student-level data included momentum points as defined 

in the literature (Leinbach & Jenkins, 2008; Calcagno, Crosta, Bailey, & Jenkins, 2007).  

The findings might not be generalized to four-year institutions, private two-year colleges, 

other public two-year colleges, proprietary institutions, or to colleges outside of the state 

of Texas or outside the United States.     

Delimitations 

 The study was limited to Texas community colleges and the students attending 

these colleges.  The institutional expenditure data reported to IPEDS contains the 

primary institutional expenditures reported in the literature.  The momentum points to be 

used in this study were identified in the literature and analyzed for the Texas community 

colleges.   

Definition of Terms 

Dependent Variables 

Milestones.  Traditional educational achievements such as completion of a 

degree or certificate as well as intermediate outcomes such as completing 

developmental education requirements (Leinbach & Jenkins, 2008).  For this study 

student milestones have been identified as the following: 

Math readiness.  Indicating that a student tested below college level for 

math and has completed one or a series of developmental math courses 

successfully and is now ready to take a college-level math class.   
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Reading readiness. Indicating that a student tested below college level for 

reading and has completed one or a series of developmental reading courses 

successfully and is now ready to take the first college-level English class: English 

1301.   

Writing readiness. Indicating that a student tested below college level for 

writing and has completed one or a series of developmental writing courses 

successfully and is now ready to take the first college-level English class: English 

1301. 

Momentum points. “Measurable educational attainments, such as completing a 

college-level math course, that are empirically correlated with the completion of a 

milestone” (Leinbach & Jenkins, 2008, p. 1).  For this study the following momentum 

points have been identified: 

Completion of Gateway English.  Indicates that a student completed the 

first course of English composition (identified as ENGL 1301 within the data set 

for this study) with an A, B, or C grade.  

Completion of Gateway Math.  Indicates that a student has completed any 

college-level math class including but not limited to College Algebra with an A, B, 

or C grade. 

Re-enrollment.  For this study is defined as students in an entering college 

cohort who re-enrolled the second fall semester at their entering institution. 

Completion of 15 credits.  Indicates that a student completed 15 college-

level credits with an A, B, C, or D grade at his or her entering institution. 
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Completion of 30 credits.  Indicates that a student completed 30 college-

level credits with an A, B, C, or D grade at his or her entering institution. 

Predictor Variables 

Financial expenditures. The financial expenditures used in this study were 

retrieved from the IPEDS Finance Survey.  The colleges in this study report financial 

expenditures using Governmental Accounting Standards Board practices.  The financial 

expenditures definitions for this study are defined below as provided by the National 

Center for Education Statistics (NCES, n.d.a). 

Instructional expenditures. These are defined by the NCES (2012) as the 

following:  

A functional expense category that includes expenses of the colleges, schools, 

departments, and other instructional divisions of the institution and expenses for 

departmental research and public service that are not separately budgeted.  

Includes general academic instruction, occupational and vocational instruction, 

community education, preparatory and adult basic education, and regular, 

special, and extension sessions.  Also includes expenses for both credit and non-

credit activities.  Excludes expenses for academic administration where the 

primary function is administration (e.g., academic deans).  Information 

technology expenses related to instructional activities if the institution separately 

budgets and expenses information technology resources are included (otherwise 

these expenses are included in academic support).  GASB institutions include 

actual or allocated costs for operation and maintenance of plant and 

depreciation. (p. 17) 
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Public service expenditures. These are defined by the NCES (2012) as the 

following:  

A functional expense category that includes expenses for activities established 

primarily to provide non-instructional services beneficial to individuals and groups 

external to the institution.  Examples are conferences, institutes, general advisory 

service, reference bureaus, and similar services provided to particular sectors of 

the community.  This function includes expenses for community services, 

cooperative extension services, and public broadcasting services.  Also includes 

information technology expenses related to the public service activities if the 

institution separately budgets and expenses information technology resources 

(otherwise these expenses are included in academic support).  GASB institutions 

include actual or allocated costs for operation and maintenance of plant and 

depreciation. (p. 25) 

Academic support expenditures. These are defined by the NCES (2012) as the 

following: 

A functional expense category that includes expenses of activities and services 

that support the institution's primary missions of instruction, research, and public 

service.  It includes the retention, preservation, and display of educational 

materials (for example, libraries, museums, and galleries); organized activities 

that provide support services to the academic functions of the institution (such as 

a demonstration school associated with a college of education or veterinary and 

dental clinics if their primary purpose is to support the instructional program); 

media such as audiovisual services; academic administration (including 
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academic deans but not department chairpersons); and formally organized and 

separately budgeted academic personnel development and course and 

curriculum development expenses. Also included are information technology 

expenses related to academic support activities; if an institution does not 

separately budget and expense information technology resources, the costs 

associated with the three primary programs were applied to this function and the 

remainder to institutional support.  GASB institutions include actual or allocated 

costs for operation and maintenance of plant and depreciation. (p. 1) 

Student services expenditures. These are defined by the NCES (2012) as the 

following: 

A functional expense category that includes expenses for admissions, registrar 

activities, and activities whose primary purpose is to contribute to students 

emotional and physical well-being and to their intellectual, cultural, and social 

development outside the context of the formal instructional program.  Examples 

include student activities, cultural events, student newspapers, intramural 

athletics, student organizations, supplemental instruction outside the normal 

administration, and student records.  Intercollegiate athletics and student health 

services may also be included except when operated as self-supporting auxiliary 

enterprises.  Also may include information technology expenses related to 

student service activities if the institution separately budgets and expenses 

information technology resources (otherwise these expenses are included in 

institutional support.)  Institutions include actual or allocated costs for operation 

and maintenance of plant, interest, and depreciation. (p. 30) 
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Institutional support expenditures. NCES defines this term (2012) as the 

following:  

A functional expense category that includes expenses for the day-to-day 

operational support of the institution.  Includes expenses for general 

administrative services, central executive-level activities concerned with 

management and long range planning, legal and fiscal operations, space 

management, employee personnel and records, logistical services such as 

purchasing and printing, and public relations and development.  Also includes 

information technology expenses related to institutional support activities. If an 

institution does not separately budget and expense information technology 

resources, the IT costs associated with student services and operation and 

maintenance of plant will also be applied to this function. (p. 16) 

Operation maintenance of plant.  NCES (2012) defines this term as the following: 

A functional expense category that includes expenses for operations established 

to provide service and maintenance related to campus grounds and facilities 

used for educational and general purposes.  Specific expenses include utilities, 

fire protection, property insurance, and similar items.  This function does not 

include amounts charged to auxiliary enterprises, hospitals, and independent 

operations.  Also includes information technology expenses related to operation 

and maintenance of plant activities if the institution separately budgets and 

expenses information technology resources (otherwise these expenses are 

included in institutional support).  GASB institutions have these expenses 

charged to or allocated to other functions. (p. 21) 
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Scholarships and fellowships expenses. These are defined by the NCES (2012) 

as the following:  

Outright grants-in-aid, trainee stipends, tuition and fee waivers, and prizes 

awarded to students by the institution, including Pell grants.  Awards to 

undergraduate students are most commonly referred to as "scholarships" and 

those to graduate students as "fellowships."  These awards do not require the 

performance of services while a student (such as teaching) or subsequently as a 

result of the scholarship or fellowship.  The term does not include loans to 

students (subject to repayment), College Work-Study Program (CWS), or awards 

granted to a parent of a student because of the parent's faculty or staff status.  

Also not included are awards to students where the selection of the student 

recipient is not made by the institution. (p. 27) 

Auxiliary enterprises. These are defined by the NCES (2012) as the following: 

Expenses for essentially self-supporting operations of the institution that exist to 

furnish a service to students, faculty, or staff, and that charge a fee that is directly 

related to, although not necessarily equal to, the cost of the service.  Examples 

are residence halls, food services, student health services, intercollegiate 

athletics (only if essentially self-supporting), college unions [e.g., student clubs 

and organizations], college stores, faculty and staff parking, and faculty housing.  

Institutions include actual or allocated costs for operation and maintenance of 

plant, interest, and depreciation. (p. 13) 

Revenues. These are defined by the NCES (2012) as the following: 
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The inflow of resources or other enhancement of net assets (or fund balance) of 

an institution or settlements of its liabilities (or a combination of both) from 

delivering or producing goods, rendering services, or other activities that 

constitute the institution's ongoing major or central operations.  Includes 

revenues from fees and charges, appropriations, auxiliary enterprises, and 

contributions and other non-exchange transactions.  Revenues are reported net 

of discounts and allowances (that is, the revenue reported is reduced by the 

amount of discounts and allowances) for FASB institutions and for GASB 

institutions that have implemented GASB Statement No. 34. (p. 27) 

Operating expenses. These are defined by the NCES (2012) as the following:  

The outflow or other using up of assets or incurrence of liabilities (or a 

combination of both) from delivering or producing goods, rendering services, or 

carrying out other activities that constitute the institution's ongoing major or 

central operations or in generating revenues.  Alternatively, expenses may be 

thought of as the costs of goods and services used to produce the educational 

services provided by the institution. (p. 11) 

Summary 

Community colleges serve a diverse and growing student population within a 

context of budget cuts and increased competition and accountability.  Community 

colleges must devise new ways of analyzing student success data that encompasses 

students’ entire educational progress from developmental education through successful 

completion of college-level classes and persistence through graduation.  Astin’s (1993; 

Astin & Antonio, 2012) model of institutional effectiveness (I-E-O) provided the 
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theoretical framework for studying the interaction between students and the college 

environment and measuring the impact on student outcomes.  This study adds to the 

work of Astin (1985, 1993a, 1993b), Tinto (1993), Titus (2006), and Boughan and 

Clagett (2008) with the addition of student milestones and momentum points to 

measure institutional effectiveness. 

Adding student milestones and momentum points as institutional performance 

measures can improve the retention process by supporting the development of a 

“culture of evidence” and the underlying theme of organizational learning.  “Retention in 

a learning organization requires reflection and analysis using multiple frames and 

metaphors, as well as evaluative inquiry and continuous assessment of systems and 

processes” (Moore, 2006, p. 22).  Therefore, this study examined the influence of 

institutional expenditures on student achievement of momentum points at community 

colleges using Astin’s I-E-O model as the theoretical framework. 
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CHAPTER 2 

REVIEW OF RELATED LITERATURE 

Introduction 

Change is a constant for higher education.  Whereas change occurred more 

slowly in the past, technological advances have increased the rate of change in our 

society from years to months (Drucker, 1992).  The information age and the global 

economy have added new challenges to higher education institutions already coping 

with reduced revenues and increasing enrollments.  Community colleges are particularly 

stressed coping with increasing enrollments of under-prepared and disadvantaged 

students (Zeidenberg, 2008) as well as competition from for-profit and online learning 

institutions.   

The need for accountability to local, state, and federal agencies has added to the 

challenges.  Excellence in higher education has primarily been measured in faculty 

research dollars, high entrance scores, and reputation.  In this environment, community 

colleges struggle to communicate their excellence in persistence, transfer, and 

graduation rates.  The standard measures for four-year colleges do not provide a true 

measure of effectiveness for community colleges (Mellow & Heelan, 2008).  For 

community colleges, two questions concerning accountability:  accountability for what 

and accountability to whom (Ewell, 2005; Zemsky, 2009) are two questions rarely 

considered or answered.   

The literature review is divided into sections to provide clarity and to identify the 

major research issues.  First, the examination of the literature focuses on accountability 

at the national level to draw attention to the unsuitability of the traditional university 
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accountability model for measuring community college effectiveness.  The availability of 

accountability data from the national data systems is discussed as well as the link 

between accountability and accreditation.  The accountability section concludes with the 

past use of benchmarking and performance measures at the state levels with a 

description of the Tennessee accountability system.   

The second section provides an overview of organizational theory to give insight 

into how the interactions between the community college environment and students can 

impact student development.  Organizational learning is explored to provide an 

understanding of how community colleges can utilize information to bring about 

fundamental change in the way they serve their students.   

The third section begins with a discussion of student success with a description 

of student milestone events.  The work of Adelman (2003) and others were used to 

explore student characteristics related to persistence and success.  Current 

developments of performance measures utilizing student “milestones” and “momentum 

points” to measure institutional performance and to develop the “culture of evidence” 

required for institutional accountability are discussed.  Current research on the impact of 

institutional characteristics on student success is explored.  Community college context 

is provided through the descriptions of two national initiatives: Achieving the Dream: 

Community Colleges Count and the Aspen Prize for Community College Excellence.  

The section concludes with descriptions of previous studies by Wyman (1997), Ryan 

(2004, 2005), Titus (2006), Jenkins (2007), Boughan and Clagett (2008), Marsh (2010) 

and Tesfamariam (2011) that provide methodologies from which to investigate the 
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relationships between community college institutional expenditures and student 

success.   

Accountability 

Definition of Accountability 

 What is accountability?  Schedler (1999) asserts that “due to its relative novelty, 

accountability represents an underexplored concept whose meaning remains evasive, 

whose boundaries are fuzzy, and whose internal structure is confusing” (p. 13).  The 

Merriam-Webster dictionary defines accountability as “an obligation or willingness to 

accept responsibility or to account for one’s actions” (Merriam-Webster, 2009).  For 

institutions of higher education, the definition of accountability is complex.  Jones and 

Ewell (1987) define two fundamental aspects of accountability: “1) specifying a domain 

of obligation, and 2) being answerable for the effective discharge of that obligation” (p. 

3). Burke (2005) identifies six demands of accountability that colleges and universities 

must demonstrate: (a) proper use of power, (b) mission or priority achievement, (c) 

performance, (d) efficiency and effectiveness, (e) quality of programs and services, and 

(f) serving public needs.  Therefore accountability is not a passive term. “Accountability 

implies the assessment of performance, the public communication of information about 

performance, and the potential for sanctions or rewards” (State Higher Education 

Executive Officers, 2004, p. 2). 

Accountability as a National Perspective 

American institutions of higher education have been accepting responsibility for 

the education of their students since Harvard opened its doors in 1638.  Over time 

public higher education institutions expanded their role and mission.  Accountability for 
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their activities expanded from the governing boards to the states and the federal 

government.  The Morrill Act of 1862 contains a clause that stipulated that each land 

grant college make an annual report regarding progress to the Secretary of the Interior 

and to share that report with the other land grant colleges (Hofstadter & Smith, 1961). 

For the first 70 years or so of the 20th century there was an unwritten agreement 

between American higher education and society, a “Higher Education Social Compact,” 

that allowed colleges and universities to act with a certain amount of autonomy in 

regard to providing opportunities for a college education while federal and state policies 

provided funds in support of academics and research (Burke, 2005).  The higher 

education social compact experienced its first cracks during the 1970s when “more 

centralized governance sought to limit the resources granted to higher education” 

(Burke, 2005, p. 7). 

In the 1980s, the crack widened.  Higher education institutions experienced lower 

enrollments when the last of the baby boomers completed college.  With the publication 

of A Nation at Risk (1983), federal and state support shifted to the K-12 education 

sector.  The rising costs of healthcare and management of incarceration facilities further 

weakened federal and state support (Middaugh, 2010).  Higher education institutions 

raised tuition to offset the loss of federal and state funds.   

By the 1990s, the rise in tuition had caused a rise in public scrutiny “with serious 

questions being raised about the quality of the product in which tuition dollars were 

being invested” (Middaugh, 2010, p. 2).  The rise in tuition occurred at the same time as 

expanding higher education access became a priority (Alexander, 2000).  By the mid-

1990s the United States and Western Europe were viewing higher education as a 
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“foundational component of economic growth” (Alexander, 2000, p. 427) and the need 

for performance-based accountability increased.   

As a prelude to the reauthorization of the Higher Education Act in 1998, 

Congress established the National Commission on the Cost of Higher Education to 

study the relationship between college costs and college prices.  The commission found 

that institutions were hampered by lack of data to answer questions about cost, and the 

connections between research, teaching, and service activities and student learning 

were hard to quantify.  The commission added: 

The skepticism underlying this concern about where higher education places it 

priorities is a major consequence of higher education’s inability to explain its cost 

and price structure convincingly to the public.  Some cost data are unavailable; 

much of the information that is provided is hard to understand.  College finances 

are far too opaque.  Higher Education has a major responsibility to make its cost 

and price structures much more transparent, i.e., easily understandable to the 

public and its representatives. (National Commission on the Cost of Higher 

Education, 1998, p. 13) 

To rectify the college costs and prices dilemma, the commission developed an 

action agenda based on the theme of shared responsibility and containing five 

recommendations: strengthening institutional cost control, improving market information 

and public accountability, deregulating higher education, rethinking accreditation and 

enhancing and simplifying Federal student aid (p. 15). 

After 10 years, limited progress had been made on the commission’s 

recommendations (Middaugh, 2010).  So little progress was made that in 2006, the 
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Commission on the Future of Higher Education (a.k.a., Spelling’s Commission) found in 

regard to accountability, the current measures for institutional performance were 

inadequate.  The Spelling’s Commission concluded: 

We believe that improved accountability is vital to ensuring the success of all the 

other reforms we propose. Colleges and universities must become more 

transparent about cost, price, and student success outcomes, and must willingly 

share this information with students and families. Student achievement, which is 

inextricably connected to institutional success, must be measured by institutions 

on a “value-added” basis that takes into account students’ academic baseline 

when assessing their results. This information should be made available to 

students, and reported publicly in aggregate form to provide consumers and 

policymakers an accessible, understandable way to measure the relative 

effectiveness of different colleges and universities. (Commission on the Future of 

Higher Education, 2006, p. 4) 

National Accountability Data Systems 

 Since the release of the Spelling’s Commission report, some changes and 

improvements have been made toward improving accountability data.  The Higher 

Education Reauthorization Act of 2008 (HEA) contains specific language with regard to 

transparency of data (American Council on Education, 2008).  The National Center for 

Education Statistics (NCES, n.d.b) added a college navigator tool to its website to 

enable prospective students and their parents to research the cost of a college 

education.  The NCES Integrative Postsecondary Education Data System (IPEDS, 

2011) data reporting and analysis tools have been expanded to provide researchers, 
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college administrators and the general public information on student financial aid, 

college costs, retention and graduation rates. 

In addition to the upgrades to the NCES data, the Voluntary System of 

Accountability (VSA, 2011) sponsored by the Association of Public Land-grant 

Universities and the Association of State Colleges and Universities was developed to 

provide to the public comparative information on participating institutions.  A standard 

set of measures based on input from student/family focus groups, colleges and 

universities and higher education research was identified and evaluated.  The majority 

of the data utilized by the VSA is available through existing resources like IPEDS.  Basic 

information on participating colleges and universities, such as student and campus 

characteristics, cost of attendance, student completion rates, campus security and 

student learning outcomes is provided through a standardized College Portrait (VSA, 

2011).   

Offenstein and Shulock (2009) delineated problems with the measurement and 

comparison of success rate data between colleges within the IPEDS data including 

outcomes not being reported for many students, poor tracking of students and 

differences among college missions, student bodies and state policies.  Offenstein and 

Shulock (2009) support the creation of a national “system where student records are 

collected by the NCES” (p. 13).  The Spellings Commission in its final report also 

expressed support for such a system (Commission on the Future of Higher Education, 

2006).  However, due to concerns about security of student records (Adelman, 2007; 

Fischer, 2006) and U.S. House of Representatives approval of legislation preventing the 
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establishment of a unit record system by the Department of Education (Fischer, 2006), 

the establishment of a national student tracking system may be unlikely.     

National Community College Accountability Data Systems 

Community colleges have also worked on improving data available for 

accountability and comparative benchmarking purposes.  Two benchmarking initiatives 

provide community colleges with the opportunity to share information and benchmark 

against national aggregate data and data from peer institutions.  The National 

Community College Benchmark Project (NCCBP, http://www.nccbp.org/) provides 

outcome and effectiveness data in 25 critical performance areas such as degree 

completion, transfer, grades, faculty/student ratio and retention.  The Kansas Study 

(http://www.kansasstudy.org/) provides information on instructional costs and 

productivity.  Data from both initiatives can be utilized to support accreditation, program 

review processes, management and internal accountability.  Unlike the IPEDS data and 

VSA data which are available to anyone, the information gathered through the NCCBP 

and the Kansas Study are only available to member institutions.   

A major national benchmarking initiative sponsored by the American Association 

of Community Colleges (AACC) is the Voluntary Framework of Accountability (VFA).  

The VFA is “an accountability framework FOR community colleges and BY community 

colleges” (AACC, 2011).  The VFA is currently in Phase II of development (piloting the 

data).  Once the VFA is launched the data are available publicly like IPEDS data and 

VSA data. 

Accountability and Accreditation 

 The goal of accreditation as defined by the United States Department of 

Education (ED) is “to ensure that education provided by the institutions of higher 
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education meets acceptable levels of quality” (United States Department of Education, 

2010, p. 1).  The ED Secretary “recognizes accrediting agencies to ensure that these 

agencies are, for the purposes of the Higher Education Act of 1965, as amended (HEA), 

or for other Federal purposes, reliable authorities regarding the quality of education or 

training offered by the institutions or programs they accredit” (p. 25).  However, the HEA 

2008 reauthorization forbids the ED from being prescriptive about assessment:  this is 

strictly the authority of the accrediting agencies and the higher education institutions 

(American Council on Education, 2008). 

Regulatory responsibility for higher education in the United States falls to six 

regional accrediting bodies:  Middle States Association of Colleges and Schools 

Commission on Higher Education; New England Association of Colleges and Schools 

Commission on Institutions of Higher Education; North Central Association of Colleges 

and Schools Higher Learning Commission; Northwest Commission on Colleges and 

Universities; Southern Association of Colleges and Schools Commission on Colleges; 

and the two branches of the Western Association of Colleges and Schools: Accrediting 

Commission for Senior Colleges and Universities (for baccalaureate and above) and the 

Accrediting Commission for Community and Junior Colleges (for associate degree-

granting institutions).  All six regional accrediting bodies have criteria standards for 

assessment of student learning, assessment of institutional effectiveness and 

systematic strategic planning.  The strengthening of criteria on student learning 

outcomes is central to the accreditation process (Council of Regional Accrediting 

Commissions, 2003).  Colleges and universities must have activities and processes in 

place to measure and report improvement in student learning outcomes.  However, the 
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lack of prescriptive processes by the accrediting commissions allows colleges and 

universities to implement accountability activities to fit their institutions.  This flexibility 

makes between-college comparisons using accreditation data unfeasible.  Also the 

focus on student learning outcomes and not outputs such as retention, graduation, and 

transfer makes the accreditation process unsuitable for measuring institutional 

accountability. 

Accountability - A State Perspective 

As the issues of accountability and institutional quality flourished and languished 

at the national level, reporting of accountability at the state level has persisted and 

grown.  The major difference between the accountability at the national level and 

accountability at the state level has been performance indicators.   

To begin this discussion a working definition of performance indicators is 

required.  Bogue and Hall (2003) offer the following definition of a performance indicator 

based on a synthesis of prior research:  

A performance indicator is a publicly reported quantitative measure or evidence 

of educational resources, activity, or achievement (1) that furnishes intelligence 

on strategic operating conditions, (2) that facilitates evaluation of operating 

trends, goal achievement, efficiency, and effectiveness in benchmark relation to 

historic, comparative, or criterion standards, and (3) that informs decision making 

on resource allocation and program/service improvement.  Performance 

indicators may be developed at the program, institutional, system, state, regional, 

national, and international levels. (p. 188) 
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Ewell and Jones (1994) provide a more succinct definition.  For higher education, 

an indicator is “a concrete piece of information about a condition or result of public 

action that is regularly produced, publicly reported, and systematically used for 

planning, monitoring or resource allocation at the state or system level” (p. 7).  Ewell 

and Jones add that performance indicators are not meant to be used individually or out 

of context but are to be used together to provide an overview of current trends and 

conditions.  

State level accountability has been accompanied by performance indicator 

systems that can be categorized as performance reporting, performance budgeting, and 

performance funding (Burke & Associates, 2002).  Performance reporting was the 

response by state legislatures “to increase the quality, productivity, and efficiency of 

public colleges and universities” (Burke & Associates, 2002, p. 9).  Performance 

reporting operates much like a report card.  Results are published and sent to state 

officials, campus leaders and to the public.  Performance reporting provides a method 

for comparison between peer institutions.  However indicators may have been chosen 

for convenience instead of importance and the reports may be so large that outcomes 

are obscured in priority areas of interest to states and/or students (Burke & Associates, 

2002).  

Unlike performance reporting which has no link to funding, performance 

budgeting and performance funding, while using the same indicator systems, link 

institutional performance to funding.  Performance funding links an institution’s 

performance on an indicator to a portion of state funding based on a formula.  

Performance budgeting does not have a direct link between funds and institutional 
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performance.  State legislatures usually use performance as one of several factors in 

determining institutional allocations (Dougherty & Hong, 2005).    

Since 2000, the National Center for Public Policy and Higher Education 

(NCPPHE) has been producing a biennial report titled Measuring Up comparing the 50 

states on measures of opportunity and effectiveness in educating and training the 

nation’s citizens through six categories: (a) preparation for college, (b) participation, (c) 

affordability, (d) completion, (e) benefits, and (f) learning.  Multiple indicators for each of 

these categories are gathered and weighted to produce an aggregated grade for each 

state in each area ranging from an A to an F.  The significance of this report is that the 

key performance categories and the associated indicators are defined the same for 

each state so that the resulting data is comparable.  Table 1 contains the key categories 

with a listing of the indicators for each area. 

The NCPPHE report card was designed to create an overall picture of higher 

education within a state.  Although the NCPPHE chose indicators that could be used for 

comparisons between states, individual state demographics and policies may impact 

the indicators.  Martinez, Farias, and Arellano (2002) and Volkwein and Tandberg 

(2008) investigated the relationship between the key categories of the NCPPHE report 

card grades and elements within each state’s higher education environment.  Both 

studies found that most of the variance of the grades between states could be explained 

by state demographic and economic characteristics.  Furthermore, Volkwein and 

Tandberg using Time Series Analysis found that state performance practices had no 

statistically significant impact on the grade a state received in preparation, participation, 

completion, affordability, and benefits.   
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Table 1 

Measuring Up Key Performance Categories and Associated Indicators 

Key Performance Categories Indicators 

Preparation High School Completion 

 K-12 Coursetaking 

 K-12 Student Achievement 

 Teacher Quality 

Participation Young Adults 

 Working-Age Adults 

Affordability Family Ability To Pay 

 Strategies for Affordability 

 Reliance on Loans 

Completion Persistence 

 Completion 

Benefits Educational Achievement 

 Economic Benefits 

 Civic Benefits 

 Adult Skill Levels 

Learning Insufficient Data for Comparisons on this Indicator 
Note. Data were retrieved form the National Center for Public Policy and Higher Education (2008). 

 The NCPPHE report does not include one of the primary roles of two-year 

colleges in higher education: the transfer function.  The completion category only looks 

at graduates from two-year colleges and the return rate of students to two-year 

colleges, not the transfer of students to four-year colleges.  This oversight may seriously 

impact a state’s completion grade.  An additional oversight of the NCPPHE report also 

pertains to two-year college graduates.  Martinez et al. (2002) found that the Benefits 
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Category as identified in Table 1 counts associate degree completers but excludes 

certificate completers. 

Prior to the 1990s only Tennessee, South Carolina, and Oklahoma had 

mandated accountability reports (Burke, 2005).  Between December 1996 and March 

1997 the State Higher Education Executive Officers (SHEEO) surveyed state-level 

higher education coordinating and governing boards to gather information on the 

accountability and reporting activities of all 50 states to determine which states were 

using performance indicators, how performance indicators were being used, and if they 

were making a difference.  The analysis of the information found that by 1996 the 

number of states with mandated accountability reporting had increased to 23 (Christal, 

1998).   

SHEEO also found that the most commonly reported performance measure was 

graduation rates followed by transfer rates, faculty workload/productivity, follow-up 

satisfaction studies, and external/sponsored research funds.  Four of these top five 

measures are productivity measures.  Only follow-up satisfaction studies pertain to 

student outcomes (Christal, 1998).  In addition, SHEEO found that only eight of the 

forty-eight responding states indicated that institutional behavior had changed due to 

the linking of performance measures to budgets.  Most of the respondents said it was 

too early to tell if performance measures had an impact on institutional behavior, 

although the conclusion is “to have the most significant impact, it seems that 

performance-based funding should be closely connected to teaching and learning” 

(Christal, 1998, p. 9). 
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In a similar study, Burke (1998) analyzed the performance indicators used by 11 

states using performance funding at the time of the study:  Arkansas, Colorado, Florida, 

Louisiana, Kentucky, Minnesota, Missouri, Ohio, South Caroline, Tennessee, and 

Washington.  He found that these states used varying approaches to developing 

performance indicators for their two- and four-year institutions.  According to Burke, 

indicators can be classified into four types: input (full time faculty, funding, facilities); 

process (delivery of services); output (students retained, graduates, transfers); and 

outcomes (impact and quality of services).  Burke found that the indicators for two-year 

colleges focused more on processes, outputs and outcomes, whereas inputs were 

primarily used for four-year colleges.  Process measures were relied on most as 

performance indicators for both two- and four-year colleges.  Burke surmised the 

following: 

The heavy use of process measures represents, in some cases, a reliance on 

temporary measures to allow the collection of the baseline data for planned 

output or outcome indicators. It may also indicate a growing concern with 

institutional processes that flows from the quality and good educational practices 

movements.  Finally, policymakers realized that process measures are easier to 

construct and less controversial than outcomes indicators. (p. 54) 

Burke (1998) also found that performance indicators focused more on external 

concerns than on institutional improvement and on efficiency more than quality, 

particularly for the two-year colleges.  Burke concluded that the performance indicators 

seemed to be driving colleges to become client-centered institutions and focus on the 

needs of the students, state, and society.  He also concluded that the use of the same 
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indicators for two- and four-year institutions “slight their different missions, while 

separate indicators ignore their common goals” (p. 60). 

Burke and Minassians (2004) studied performance indicators utilized by 29 state 

performance reports issued in 2000 and 2001 and interviewed institutional research 

directors at community colleges and four-year institutions in California, Florida, South 

Carolina, Tennessee, Texas, and Wisconsin to examine “indicator types, policy values 

and the models of excellence implied by state reporting measures for community 

colleges” (p. 54).  Burke and Minassians found that out of the 158 indicators only 7 

applied only to community colleges and community colleges shared 97 indicators with 

four-year institutions.  The lack of community college specific indicators revealed that 

state reporting measures do not consider the mission and clientele of community 

colleges.  Other findings from their study included: stress on inputs due to a focus on 

access and affordability; equity measures; favor toward the Strategic Investment (costs 

versus benefits) and Customer Oriented (responsiveness to the needs of students, state 

and society) models of excellence; little knowledge of the performance report at the 

division and department level; and minimal effect on campus policy improvement.  

Burke and Minassians recommended that “community colleges should have reporting 

indicators that reflect their distinctive goals” (p. 62).  They also recommended that 

states should utilize indicators that reflect efficiency and quality as complementary not 

competing values, and that “reflect the mixed model of the Strategic Investment and 

Client-Centered models, which combines the critical components of costs, benefits, and 

responsiveness to the needs of students, states, and society” (p. 62).  
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More recently, Dougherty and Hong (2005) analyzed performance accountability 

in nine states – California, Florida, Illinois, New Mexico, New York, North Carolina, 

Texas, Virginia and Washington.  The purpose of their study was to determine what 

impact, if any, performance accountability had on the behavior of the community 

colleges in those states and on outcomes of community college students.  Dougherty 

and Hong reviewed state statistical data, interviewed community college representatives 

and state higher education officials, and reviewed other research studies.  Dougherty 

and Hong found that neither performance funding nor performance budgeting appeared 

to have had a financial impact on community colleges.  They did find that performance 

accountability had more impact on changes in knowledge through increased awareness 

of state priorities, increased self-awareness, and increased state competition.  Also, 

Dougherty and Hong found that institutions tended to respond to the states’ 

requirements in the areas of remediation, retention, transfer, graduation, and job 

placement.  However, improvement in student outcomes in these areas varied by state 

and overall conclusions as to college effectiveness could not be drawn due to limited 

availability of data and differences between the states in key demographic, educational 

and economic variables.   

Dougherty and Hong (2005) identified three negative aspects of performance 

accountability for community colleges: high compliance costs, weakening of academic 

standards and the restriction of the community college open-door admissions policy.  In 

their interviews, “respondents at ten different community colleges in four states argued 

that state performance measures fail to fully capture successful performance by 

community colleges” (p. 8).  Retention and graduation, job and wage placement, and 
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open door measures were the three areas commonly cited.  In conclusion, Dougherty 

and Hong recommended several ways in which states could modify existing 

performance accountability systems to avoid or minimize problems: “by acknowledging 

barriers to success, recognizing the broader missions of community colleges, 

implementing funding incentives fairly, and supporting capacity building of institutions 

and government alike” (p. 10). 

In a related study Dougherty, Bork, and Natow (2009) surveyed state higher 

education officials and community college leaders in 10 states to assist with the design 

of the proposed Voluntary Framework of Accountability for Community Colleges.  The 

choice of states was based on two criteria: the region of the country and the type of 

accountability system (performance reporting alone or performance reporting combined 

with performance funding).  Dougherty et al. focused on the collection, use and 

reporting of community college data, and how well the performance data fit with data 

required by IPEDS and the regional accrediting agencies.   

The researchers found that all 10 states publicly reported the performance 

measures and broke down the data by institution. However, the states differed as to 

how they compared the data among institutions.  Sometimes the data were grouped 

based on “shared college characteristics and, sometimes, by community characteristics” 

(Dougherty et al., 2009, p. ii).  

The researchers also found that both state officials and community college 

leaders found little fit between state performance measures and IPEDS, but they 

perceived a better fit between state performance measures and data requirements of 

regional accrediting agencies.  Some issues concerning data collection was reported 
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with community college leaders responding that some measures were hard to collect.  

In regard to the use of community college performance data the researchers found that 

“for the most part, state higher education officials stated that the performance data did 

not significantly affect state decisions” (Dougherty et al., 2009, p. ii).  However, most 

community college leaders reported using state performance data in making some local 

decisions. 

Table 2 contains a listing of the most common performance indicators identified 

by Dougherty et al. (2009).  The performance indicators were included if at least three 

states within the sample collected and reported data on the indicators. The researchers 

found that the performance data could be categorized into three types of indicators: 

input, process, or output/outcome.  As illustrated in Table 2, input indicators are 

associated with the students and are represented by enrollments, populations served 

disaggregated by student demographics. Process indicators are associated with the 

colleges and are represented by costs (tuition and fees and college expenditures), 

faculty characteristics, and the type of programs offered (academic, technical, remedial, 

online and high school dual enrollment).  Output/outcome indicators are associated with 

the results of students attending college.  Student satisfaction, employer satisfaction, 

graduation, transfer, and retention are representative of output indicators. 

Dougherty et al. (2009) made several recommendations for improving 

accountability systems based on the results of their study.  They recommended a 

balance between input, process, and output/outcome indicators for the individual 

institutions as well as systemic indicators that measure how well the entire higher 

education system is doing in “creating cultivated citizens or technically prepared 
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workers” (p. iii).  They also recommended more relevant performance measures.  The 

performance measures should include data on full time and part time students, students 

who start with remedial courses or with college level courses, all community college 

transfer students, and track students for 6 years.   

Table 2 

General Performance Indicators by Type in 10 States 

Performance Indicator Indicator Type State 

Enrollments  Input CA, LA, MA, MD, NC, TX 

Population served Input CA, FL, IL, MD, NC 

Enrollment by race Input CA, FL, IL, MA, MD, NC, OR, TX 

Enrollment by income Input FL, IL, LA, MD, NC, TX 

Enrollment by gender Input CA, IL, TX 

Tuition and fees Process IL, LA, MA, MD, OR, TX 

Expenditures Process LA, MA, MD, TX 

Faculty Characteristics Process IL, MD, TX 

Educational programming  Process LA, IL,MA, MD, NC, OH, OR, TX 

High school completion Output/Outcome FL, IL, NC, OR 

Remediation success Output/Outcome CA, FL, IL, MD, NC, OH, TX 

Credits earned Output/Outcome CA, FL, MA, OH 

Specific courses passed Output/Outcome CA, OH, TX 

Retention Output/Outcome CA, FL, LA, MA, MD, NC, TX 

Graduation from cc Output/Outcome CA, FL, IL, LA, MA, MD, NC, OH, OR, 
TX 

Transfer Output/Outcome CA, FL, IL, MA, MD, NC, OH, OR, TX 

Employment Output/Outcome CA, FL, IL, MD, NC, OR, TX 

Passing licensure exam Output/Outcome FL, IL, MA, MD, NC, OR, TX 

Student satisfaction Output/Outcome IL, MD, NC 

Employer satisfaction Output/Outcome IL, MD, NC, OR 

Success (disaggregated) Output/Outcome FL, IL, MD, OR, TX 
Note. Adapted from Dougherty et al. (2009). 
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Dougherty et al. (2009) emphasized the important of context for community 

college data.  “Community colleges vary greatly in their student composition and the 

nature of their catchment areas” (p. 27).  The researchers also explained how local 

labor market differences and size can also influence performance.  Performance 

measures should reflect these variations in community colleges.  The researchers 

concluded their recommendations with ways to make the collection of performance data 

easier for community colleges and by encouraging better use of performance data by 

both state and community college officials.  They suggested helping improve community 

college information technology infrastructure and build community college institutional 

research capacity as well as keeping performance measures stable over several years.   

Tennessee Accountability System  

Tennessee was the first state to implement and sustain a performance funding 

system.  Implemented on a five-year cycle beginning in 1979, Tennessee’s performance 

funding system provides additional funding of up to 5.45% above a college’s 

appropriation funding as a reward for institutional performance on selective measures of 

effectiveness (Tennessee Higher Education Commission, 2010).  Another important 

aspect of the Tennessee system is that colleges compete against their own 

performance record, not against other colleges (Bogue & Hall, 2003).  The 2005-2010 

cycle contains five standards with 11 measures of institutional effectiveness as outlined 

in Table 3. 
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Table 3 

Tennessee Institutional Effectiveness Measures for Two- and Four- Year Institutions, 

2005-2010 

Performance Standards and Measures Two-Year Points Four-Year 
Points 

Standard One: Student Learning Environment and Outcomes 

Student Learning: General Education 15 15 

Student Learning: Major Field Assessment 10 10 

Accreditation and Program Review 10 15 

Standard Two: Student Satisfaction 

Student, Alumni and Employer Surveys 10 10 

Standard Three: Student Persistence 

Student Persistence 15 15 

Standard Four:  State Master Plan Priorities 

Institutional Strategic Planning Goals 5 5 

State Strategic Planning Goals 10 10 

Transfer and Articulation NA 5 

Job Placement 10 NA 

Standard Five: Assessment Outcomes 

Assessment Pilot 5 5 

Assessment Implementation 10 10 

Total Points 100 100 
Note. Data adapted from Tennessee Higher Education Commission (2005). 

 

As shown in Table 3, five of the performance indicators focus on student 

outcomes while six of the performance indicators focus on institutional processes.  

There is also an awareness of different institutional missions as illustrated by the 

different points assigned to two-year and four-year institutions in regard to job 
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placement, transfer, and articulation.  The assignment of points to each of the 

performance indicators also provides a means of comparison between like institutions.   

Due to its performance funding history, Tennessee has become a resource for 

determining how performance funding policy changes over time.  Banta and Borden 

(1994), Bogue and Hall (2003), and Burke and Associates (2002) have reviewed 

changes in the performance indicators.  Since the initial cycle, performance indicators 

have increased from five to 10 and evolved to reward improvement on locally developed 

institutional goals, to differentiate between campus missions, and shifted definitions to 

allow benchmarking against similar out-of-state institutions.   

Five doctoral students at the University of Tennessee conducted case studies in 

1999-2000 to determine the impact of performance funding at three universities and two 

community colleges (Bogue, 2003).  Freeman (2000) studied the impact of performance 

funding at Volunteer State Community College and Shaw (2000) studied the impact at 

Walters State Community College. Findings from the two community college case-

studies concluded that for performance funding to influence improvement at the college-

level, more than just college administrators should know about performance funding.  

Department deans, faculty, and staff should know how well their college performed and 

be involved in discussions concerning performance.  In both case studies, faculty 

members were most likely to be disenchanted with performance funding.  Since 

curriculum development and student learning is primarily a faculty responsibility this 

finding points to a major deficiency in accountability systems:  how to make the results 

meaningful to faculty so that improvements to curriculum and student learning can take 

place. 
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Although state level accountability has a long history beginning with Tennessee 

in 1979, the usage of the data for improvement at the college level has mixed results.  

Unclear definitions, differing state policies and institutional missions can make 

benchmarking results difficult.  The opinions of campus and state stakeholders vary as 

to the purpose and usefulness of performance indicators.  However these problems do 

not detract from the fact that accountability performance indicator systems “offer an 

informing approach to the acquisition and presentation of intelligence reflecting activity 

and achievement at campus, system, state, regional, and national levels” (Bogue and 

Hall, 2003, p. 211).   

Organizational Learning and Building a Culture of Inquiry 

Overview of Organizational Theory 

Drucker (2001) redefined a business “as the organization that adds value and 

creates wealth” (p. 111).  Alfred (1998) identified the creation of value as the primary 

goal of all organizations.  Higher education does not add value and create wealth in the 

traditional sense, but Astin (1985) states the “major purpose of any institution of higher 

education is to develop the talents of its faculty and students to their maximum 

potential” (p. 16).  This talent development model adds value and creates wealth by 

developing human capital. 

Birnbaum (1988) described four models of organization and governance that on 

average reflect how higher educational institutions operate: the collegial, the 

bureaucracy, the political, and the organized anarchy.  “Each model represents an 

idealized version of an institution as seen through the lens of a specific cognitive 

framework” (p. 84).  Birnbaum used this framework to analyze the actions and 
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interactions of individuals and subgroups given a set of circumstances within his 

fictitious institutions and to illustrate implications on leadership.  Birnbaum proposed a 

fifth model, the cybernetic institution, which integrates the previous four models and is 

defined by self-regulation through “organizational thermostats” (p. 182) and feedback 

loops.  Birnbaum’s illustrative examples of organization and governance allow the 

identification of common processes found at all institutions with an acknowledgement 

that no two institutions are alike. How an institution and its leadership respond to 

change is unique to that institution. 

A uniquely American institution, community colleges were developed as a way of 

meeting the increasing demands of postsecondary education after World War II 

(President’s Commission on Higher Education for Democracy, 1947).  As open-door 

institutions, community colleges allow students to progress from basic skills to job 

readiness and employment to advanced degrees.  The comprehensiveness of their 

mission puts community colleges at the crux of change, but their bureaucratic 

organizational structure as illustrated by Birnbaum’s example of People’s Community 

College can make managing change difficult.  “Ongoing processes are difficult to stop 

and new ones often impossible to start.  As a consequence, the ability of [community 

college] leaders to engage in strategic decision making is severely circumscribed, and 

bureaucracies often go on doing what they have always done” (Birnbaum, 1988, p.118).   

The conventional views of organizations (rational bureaucratic, collegial, and 

political) no longer serve as valid descriptions of organizations (Kuh, 2003).  All three 

organizational views assume that colleges and universities are closed systems 

unaffected by their environment.  However, higher educational institutions “are 
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increasingly vulnerable to market and other forces in an increasingly unpredictable 

world” (p. 276).     

Morgan (2006) explained how organizations can be viewed as open systems.  

The key ideas of open systems are that organizations interact with their environments, 

contain interrelated subsystems (individuals and departments), and attempt to align 

their subsystems to minimize dysfunction (pp. 38-39).  This post conventional view of 

organizations as open systems provides better understanding of the characteristics 

required of colleges and universities to manage change.   

Strange (2003) had a more practical view of higher educational institutions. He 

described a college as a dynamic environment where the physical and organizational 

structures, participant characteristics, and perceptions combine with the faculty, staff 

and students feelings of safety and inclusion, involvement and community experiences 

to positively or negatively impact learning.  Strange proposed that by paying attention to 

the aforementioned characteristics of the college environment, college administrators 

and policy makers can design environments that have a positive effect on student 

learning. 

Organizational Learning 

Senge (1994) stated that the “organizations that will truly excel in the future will 

be the organizations that discover how to tap people’s commitment and capacity to 

learn at all levels in an organization” (p. 4).  For a community college or any of its units 

to become a learning organization, its members must develop five skills or “disciplines” 

as described by Senge: 

1. Systems thinking – the ability to see the whole pattern, not just the individual 

parts, and to understand how to make effective changes. 

50 



2. Personal mastery – a personal commitment to lifelong learning manifested by 

continually clarifying and deepening one’s understanding of the organizational 

vision, focusing on core issues, seeing reality objectively, and developing 

patience in seeking change. 

3. Mental models – discovering how administrators, faculty, staff and students 

view themselves and the institution and how this affects their behavior. 

4. Building a shared vision – the ability to unite people behind a shared vision or 

common goal. 

5. Team learning – the ability to collaborate effectively with coworkers and 

students to develop solutions producing faster results. 

O’Banion (1997) described a different “learning organization” when he described 

the “learning college for the 21st century” as follows:   

Colleges that change their basic systems to focus on learning by expanding 

learning options for students, by engaging students as full partners in the 

learning process, by designing educational structures to meet learner needs, and 

by defining the roles of learning facilitators based on the needs of learners, will 

create an educational enterprise that will help students make passionate 

connections to learning, one whose accomplishments will be worth great 

celebration in the institution and through the society. (p. 249) 

Both Senge and O’Banion describe the need for learning organizations to look at 

themselves critically to determine if they are making positive change.  The old style 

management method of looking at snapshots no longer works.  According to Drucker 

(2001), the successful organizations of the future are those that view information “as a 
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measurement on which to base future action rather than as a postmortem and a record 

of what has already happened” (p. 111).  However, higher educational organizations are 

particularly learning inhibited because of the very nature of their work: the production, 

dissemination and preservation of knowledge (Bagshaw, 1999).  Moore (2006) 

summarized that in higher education organizational learning is tied to the culture of the 

entire institution and to the multiple cultures within the institution which can make 

determining cause-and-effect relationships difficult.  According to Tierney (2000) 

institutional higher education cultures “do not exist in a vacuum.  Postsecondary 

institutions reside in a system that necessitates benchmarking and comparative data” 

(p. 20).  To be successful in the current environment, a higher education institution must 

have a constant information and feedback process.  However, as summarized in the 

prior section on accountability, higher education institutions may have difficulty making 

sense of their data and using it to improve their programs and processes.  

Morgan (2006) developed a cybernetic theory of learning that when applied in 

organizations allows them to break free from past practices that inhibit learning to 

support a culture of student learning and student success.  An effective learning college 

can utilize performance and benchmarking data for scanning and anticipating 

environmental change.  The successful learning college should “question, challenge, 

and change operating norms and assumptions” (Morgan, 2006, p. 87).   

Measurements of Student Success 

Student Milestone Events 

Astin (1993a) defined excellent institutions as “those that have the greatest 

impact—‘add the most value,’ as economists would say—to the students’ knowledge 
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and personal development” (p. 7).  Using Astin’s definition, community colleges may be 

designated excellent institutions based on the level of knowledge and personal 

development of their students upon entrance.  As illustrated by Ewell (2008) in the 

following chart many levels and milestone events exists for community college students.   

 

Figure 6. Students’ milestone events at community colleges per Ewell (2008, p. 30). 

 
Four-year colleges and universities usually weed out students needing 

developmental coursework during the admissions process.  However, nationally, during 

the 2007-08 school year, 42% of students in two-year colleges reported taking at least 

one developmental course (Aud et al., 2011).  In Texas, students requiring 

developmental coursework comprised approximately 65% of the fall 2006 entering 

community college student cohort (Texas Higher Education Coordinating Board 

[THECB], 2010).  The measures of graduation, employment, and transfer represent a 

few of the end products of community college education.  According to his chart, Ewell 

(2008) identified four entry points (ABE/ESL, GED, developmental course work and 

college level course work) and eight completion points (developmental coursework, first 

college level credit, first term of college level credit, first year of college level credit, 
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certificate, associate degree, employment, and baccalaureate degree) for students 

entering community colleges.   

Table 4 contains a re-illustration of Ewell’s entry and completion points by 

arranging them like numbers in a multiplication table.  The student entry points are the 

columns and the student completions points are the rows.   

Table 4 

Student Entry Points versus Completion Events at Community Colleges 

 Student Entry Points 

Completion Events ABE/ESL GED Developmental 
Course Work 

College Level 
Coursework 

ABE/ESL X    

GED X X   

Start Developmental Course Work X X X  
Complete Developmental 
Coursework X X X  

First College Credit X X X X 

X Credits – 1Term College Level X X X X 

Y Credits – 1 Year College Level X X X X 

Certificate X X X X 

Associate Degree X X X X 

Employment X X X X 

Bachelor’s Degree X X X X 
Note. Adapted from Ewell (2008). 

What is not apparent in Ewell’s data unless summarized as in Table 4 is that 

ABE/ESL and GED serve as starting and completion points.  These additional 

completion points can add to the time it takes students to reach a certificate or degree, 

particularly if students are part time.    
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Student Characteristics 

Age is a characteristic that differentiates community college students from four-

year college students.  Nationally 47% of the public university fall 2009 enrollment was 

between the ages of 18 and 21 compared to only 39% of the public two-year college 

enrollment (Snyder & Dillow, 2011).  In Texas, for the fall 2009 semester only 39.8% of 

the public community college statewide enrollment was between the ages of 18 and 21, 

while 57.9% of the public university undergraduate enrollment was between the ages of 

18 and 21 (THECB, 2010).  

Calcagno et al. (2007) studied the differences in experiences and outcomes of 

traditional-age students and older students at community colleges.  The researchers 

used longitudinal transcript data on a cohort of first-time community college students in 

Florida comparing remediation to non-remediation on passing the first college-level 

course, completing 10 and 20 credits, program completion and program completion in 

17 terms (approximately 3 years).  Calcagno et al. found that age is a factor in how 

students respond in attaining credit and program completions.  Younger students are 

more positively impacted by reaching credit milestones or completing a portion of a 

program than older students.  In terms of remediation versus non-remediation, the 

researchers found that enrolling in remedial coursework had a less negative effect on 

older students than on younger students.  These findings have implications for 

community colleges in designing academic and student support services that address 

the needs of both younger and older students rather than a one-size-fits-all approach. 

In addition to age, other factors such as enrollment in multiple institutions, part-

time enrollment (Adelman, 2006), different enrollment patterns such as attending more 

than one institution and stop-outs (Adelman, 2005), and transfer make applying the 
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traditional measures of success to community college students difficult.  The traditional 

measures of graduation and transfer ignore intermediate outcomes such as completing 

developmental education requirements and general education requirements (Moore & 

Shulock, 2009).  Since students enter community colleges with varying academic 

credentials the traditional formula for measuring graduation and transfer do not yield the 

same results for these students as they do for four-year college students.   

Adelman (1999, 2006) explored student academic resources and academic 

momentum built by students through their high school and college careers and analyzed 

the relationship between those factors and bachelor degree completions.  Adelman 

followed two separate national longitudinal student cohorts, the classes of 1982 and 

1992 to determine similarities and differences between the cohorts in terms of 

outcomes.  The 1982 and 1992 cohorts were followed with the intent of identifying 

factors leading to completion of a four-year degree.  Adelman found that academic 

intensity at the high school level, completion of college gateway courses, summer 

enrollment, persistence and formal transfer from two-year to four-year colleges, full time 

enrollment, completion of 20 college level credits by the end of the first calendar year of 

enrollment, student grade point average greater than 2.00, and fewer course repeats 

and withdrawals without penalty have the greatest positive impact on students 

completing bachelor degrees.   

Student Milestones and Momentum Points 

As demonstrated by C. Adelman (2005, 2006); S. Adelman (1995); Calcagno et 

al. (2007); and Ewell, Parker, and Jones (1988) longitudinal cohort analysis can provide 

information on how students move through college.  Leinbach and Jenkins (2008) 

expanded Ewell et al.’s student milestone events model and applied it to longitudinal 
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cohort tracking data from the Washington State Board for Community and Technical 

Colleges.  They grouped intermediate measures into milestones and momentum points.  

Leinbach and Jenkins defined milestones as “measurable educational achievements 

that include both conventional terminal completions, such as earning a credential or 

transferring to a baccalaureate program, and intermediate outcomes, such as 

completing developmental education or adult basic skills requirements” (p. 1).  

Momentum points “are measurable educational attainments, such as completing a 

college-level math course, that are empirically correlated with the completion of a 

milestone” (Leinbach & Jenkins, 2008, p. 1).   

The milestone events Leinbach and Jenkins (2008) tracked for the Washington 

State community and technical college students included transition to college, transfer-

ready, transfer, certificate completion, associate degree completion, and program 

completion.  The momentum points included levels of completion of ESL, ABE and GED 

courses, high school or GED completion, levels of completion of pre-college courses, 

completion of college-level gatekeeper math and English, completion of 15 and 30 

college-level courses, completion of 15 and 30 vocational credits, and completion of 30 

college-level or vocational courses within one year.  Leinbach and Jenkins utilized 

student characteristics and student groupings (ESL, ABE, pre-college, college level, 

workforce and transfer) to add context to the data. 

Leinbach and Jenkins concluded that the use of milestones and momentum 

points in student cohort analysis is useful for “highlighting gaps in achievement among 

different student groups [representing] potential opportunities for improving student 

outcomes” (p. 17).  However, at the state level, the information was determined not 
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useful for developing strategies for improving student outcomes.  The researchers 

recommended the disaggregation of the information for use among the individual 

community colleges.  Leinbach and Jenkins did not look at the data disaggregated by 

individual colleges and no institutional-level characteristics were identified for their 

study. 

Institutional Characteristics 

Astin (1985, 1993b), and Tinto (1993) have shown that students are active 

participants in the educational process and that the college environment is important to 

student success.  Tinto’s model of institutional departure views the college as an 

educational system consisting of difference communities.  His model “emphasizes the 

role of social and intellectual communities, especially those that may emerge from 

involvement in classroom communities, in the shaping of student life and the importance 

of involvement in those communities to student development” (p. 137).  However, Tinto 

does not identify institutional characteristics other than the services provided to students 

as impacting student success. 

Astin (1985) in his student involvement theory highlights that “the effectiveness of 

any educational policy or practice is directly related to its capacity for increasing student 

involvement (p. 157).  Astin’s input-environment-output assessment model (1993a, 

1993b, Astin and Antonio, 2012) in particular takes into consideration the interactions 

between institutional characteristics and student characteristics and how these 

interactions impact student outcomes.   

Earlier research on the effects of institutional characteristics on student success 

was found to focus on universities.  Berger and Braxton (1998) studied the effects of 
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organizational attributes and student persistence at a highly selective, private, 

residential research university.  The researchers found positive relationships between 

communication, policy fairness and rule enforcement, and participation in decision 

making on student persistence.  Titus (2003) examined the influence of institutional 

context on persistence at four-year colleges and universities.  He found that the 

institutional characteristics of size, selectivity, and on-campus housing had positive 

effects on student persistence.  Titus suggested that future research should investigate 

institutional variables associated with selectivity and size such as financial resources 

and expenditures to determine the influence of these variables on “peer groups and 

individual student persistence” (p. 138). 

Bailey, Calcagno, et al. (2005) determined institutional characteristics that affect 

student success at community colleges.  Bailey and the others performed an analysis 

using individual student data from the National Education Longitudinal Study of 1988 

(NELS:88) and institutional information from the Integrated Postsecondary Education 

Data System (IPEDS) to analyze student success as measured by completing a 

certificate or associate’s degree or transferring to a four-year institution.  Their approach 

enabled the estimation of an institutional effect on student success while controlling for 

student individual characteristics such as socio-economic background and standardized 

test scores.  Bailey and the others found that as institutional size increases student 

graduation rates decrease.  Student graduation rates also decreased as the percent of 

part-time faculty increased.  Student body composition also appeared to have some 

effect on student success, however financial factors did not.  Bailey and the others 

acknowledged that some factors such as pedagogic strategies, institutional policies, 
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guidance and academic counseling models as well as other organizational 

characteristics were not measured within the data sets utilized.  They concluded that at 

the state level unit record data systems and more comprehensive measures of 

institutional features are possible and can provide additional avenues of research on the 

relationship between institutional characteristics and institutional effectiveness. 

Jenkins (2007) identified entering students at all 28 of Florida’s community 

colleges during the 1998-1999, 1999-2000 and 2000-2001 fall semesters and followed 

these students for 3 years. Jenkins controlled for the following student characteristics: 

age, gender, race, full time and part time enrollment during the first semester, if 

students tested into college level courses or needed remediation, financial aid, stopped 

out and transfer to another community college during the timeframe of the study.  Using 

an ordinary least squares regression, he estimated an institutional effect size that 

measured the impact that the specific community college had on the probability of the 

students earning a certificate or degree, transferring to a Florida public four-year 

university or persisting at their starting institution.  Ranking colleges based on the 

results, Jenkins chose six colleges for further field research, three colleges with high 

impact and three colleges with low impact on minority student graduation, transfer and 

persistence rates.  Jenkins used a set of institutional characteristics including percent of 

part time faculty and instructional expenditures to help balance between the two groups.   

In the results of the field research, Jenkins (2007) found that colleges that 

aligned and coordinated their support services across the institution had a greater 

impact on student success.  Also, minority students tended to be more successful at 

colleges that had support services designed to meet their needs. Jenkins concluded 
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that “straightforward comparisons of institutional performance are misleading because 

each college serves a different mix of students and each has different characteristics—

such as size, level of resources, and program mix—that bear on performance” (p. 960).  

However Jenkins suggested that colleges can measure performance against their own 

individual historical performance as a benchmark for improvement. 

Goble, Rosenbaum, and Stephan (2008) studied the effects of institutional 

attributes such as the overall graduation rate of the college, college size, student body 

composition, control, whether or not the college is urban, whether or not the college has 

residential facilities, whether or not the college required an admissions test, percentage 

of part time employees, and expenditures on the individual graduation rate of two-year 

college students and how the effects might vary on student subpopulations.  The 

researchers used data from the National Education Longitudinal Study File 1988-2000. 

The sample was limited to students who first enrolled in a two-year college immediately 

after graduating from high school and remained enrolled full time while attending a two-

year college.  The sample was followed for 8 years.  Data from the Integrated 

Postsecondary Education Data System (IPEDS) were used to obtain the institutional 

attributes.   

Goble et al. (2008) found that the overall college graduation rate was a poor 

predictor of completion for community college students.  The researchers also found 

that college size “had no impact on the lowest-achieving students” (p. 69).  The 

percentage of minority students and percentage of part time faculty were found to be 

negatively associated with individual completion.  Goble et al. suggest using “different or 

more nuanced measures of institutional effectiveness” (p. 71) to improve completion 
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rates of students and that colleges utilize methods similar to the ones they used to 

“identify key institutional attributes likely to improve the success of particular groups of 

students” (p. 71).  

In an analysis of the Maryland accountability model Boughan and Clagett (2008) 

conducted an exploratory factor analysis for the purpose of examining the correlation of 

three sets of environmental factors: service area characteristics, institutional 

characteristics and student body characteristics on graduation and transfer rates for all 

Maryland community colleges. The researchers pointed out several problems with their 

methodology: (a) some of the independent variables did not conform to normal 

distributions due to missing sample points and (b) the use of aggregate data in 

combination with the sample size would inflate estimates of associations. However, the 

researchers proceeded with their analysis because the data set “included both interim 

academic outcomes and final outcomes data joined with potentially explanatory 

institutional environmental data, thus far a unique combination of information” (p. 154). 

The results pointed out the inadequacy of the conventional “time-bound final outcomes 

indicators, especially sole reliance on graduation rate, as providing adequate grounds 

for institutional performance assessment” (p. 161).  In addition, the researchers found 

that their study supported the need for environmental context in the assessment 

process, both for selection of institutional peer groups and setting more realistic 

institutional benchmarks.   

Community College Context 

Pascarella’s and Terenzini’s (2005) meta-data review was focused on only one 

success factor for community college students: persistence toward a bachelor’s degree.  

They concluded that “students seeking a bachelor’s degree who begin their college 
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careers in a two-year public institution continue to be at a disadvantage in reaching their 

education goals compared with similar students entering a four-year college or 

university” (p. 381).  Interruptions in attendance and multi-institutional enrollment impact 

degree attainment for two-year college students as well as four-year college students. 

Pascarella’s and Terenzini’s conclusions’ “underscore the importance of the fit between 

students and the institutions in which they initially enroll” (p. 383).   

Lane (2003) studied community college students within the context of the 

community college.  He concluded that due to not only ‘the type of students being 

served but also the intended educational outcomes of these students, traditional forms 

of outcome assessment may not present an accurate picture of the quality or success of 

the educational program provided” (p. 64).  Lane proposed moving away from the 

traditional performance indicators based on four-year institutions to performance 

indicators that take into consideration the context of the institution as well as the 

demographic characteristics of its students.  

Although Adelman (2006) acknowledged the importance of the interaction of 

institutional characteristics on student behaviors, he concluded that “postsecondary 

student attendance patterns [attending more than one institution] have rendered 

consolidated institutional-effects analyses moot” (p. 83).  Adelman contended that 

analyses of institutional characteristics were best performed within the contexts of 

individual institutions and these types of analyses do provide valuable information to 

community college administrators in determining what interventions work best to 

improve student success. 
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Two national-level initiatives focus on community college context to evaluate 

improvements. The “Achieving the Dream: Community Colleges Count,” funded by the 

Lumina Foundation, supports community colleges using their own data to identify areas 

of improvement and to develop strategies to address them.  The Aspen Prize for 

Community College Excellence was developed to recognize community colleges that 

have shown remarkable academic and workforce education performance.  Both 

initiatives are discussed below in greater detail. 

Achieving the Dream: Community Colleges Count 

In 2004, the Achieving the Dream: Community Colleges Count (AtD) initiative 

was launched by the Lumina Foundation for Education.  AtD provides expertise to 

eligible community colleges to help them examine their data to find barriers to academic 

progress and develop strategies to improve student outcomes.  As part of the initiative, 

participating colleges are expected to adopt a five-step process for improvement that 

encompasses leadership commitment; use of data to prioritize actions; stakeholder 

engagement; implementation, evaluation and improvement of strategies; and the 

establishment of a culture of continuous improvement (Rutschow et al., 2011, p. 10). 

AtD encourages community colleges to focus on their entering student cohorts, 

full time and part time students, to improve performance gaps among their different 

student populations. The primary demographic characteristics used by AtD colleges are 

gender, race/ethnicity, age, and income level including Pell eligibility.  Colleges are 

asked to improve performance on five measures of student success:  completion of 

developmental coursework; completion of college-identified gatekeeper courses usually 

English and math; successful completion of college-level coursework with a grade of C 

64 



or better; fall-to-spring and fall-to-fall semester persistence; and completion of 

certificates or degrees (Rutschow et al., 2011). 

A research team composed of staff from MDRC (a nonprofit, nonpartisan 

education and social policy research organization) and the Community College 

Research Center (CCRC) performed a five-year study of the colleges that joined AtD in 

2004, the first year of the initiative.  The research team conducted college site visits in 

2004 and again in 2009, the final year of participation.  The researchers also analyzed 

the college data reported to AtD as well as conducted a survey of college administrators 

and faculty in 2007.  The researchers found that by the last year of the AtD initiative, 

most of the colleges had made substantial progress toward using data to improve 

student success (culture of evidence).   

An analysis of college strategies found that while the strategies varied they could 

be grouped within several themes. Most of the strategies focused on the following as 

enunciated by Rutschow et al. (2011): (a) increasing “academic and social support 

systems” (p. ES-10), (b) “targeting developmental education students” (p. ES-10), and 

(c) focusing on “students in their first year of college” (p. ES-10).  Few colleges focused 

on improving achievement gaps between student groups or addressed achievement 

gaps indirectly, and the majority of strategies failed to reach more than 10% of the 

target populations.   

In addition to analyzing the results of the participating colleges, the researchers 

also examined the AtD model itself looking for improvement in support of positive 

institution change as well as potential policy change at the state and national level.  The 

researchers suggested focusing on improving instructional and student services 

65 



(Rutschow et al., 2011, p. 148), focusing on more discrete measures of student 

outcomes (Rutschow et al., 2011, p. 158), targeting available resources for college 

improvement, and a more systematic approach for evaluating institution level strategies 

and interventions (Rutschow et al., 2011, p. 155).   

The Aspen Prize for Community College Excellence 

 In response to President Obama’s goal for the U.S. to regain its prominence in 

postsecondary education by 2020, the Aspen Institute in partnership with the Joyce and 

Lumina Foundations, JP Morgan Chase, and Bank of America charitable foundations 

developed the Aspen Prize for Community College Excellence.  The Aspen Prize is 

designed as a competition with a $1 million dollar prize awarded to community colleges 

recognized for their efforts in academic and workforce student outcomes.  The rationale 

behind the $1 million dollar national competition was to highlight the efforts of the best 

community college and stimulate promising efforts “to improve student completion, 

learning and labor-market outcomes” (Aspen Institute, 2011a, p. 2). The competition 

launched in May 2011 with the first prize awarded in December 2011 to Valencia 

College in Orlando, Florida (Aspen Institute, 2011e). 

 To administer the prize process, three advisory committees were established: a 

Data/Metrics Panel, a Finalist Selection Committee, and a Prize Jury.  All three 

committees were led by nationally recognized leaders in postsecondary education.  

Community college practitioners participated in the design of the process through to the 

selection of winners so that the Aspen Prize would reflect community college objectives. 

The competition was developed to be fair and inclusive, oriented toward progress and 

performance, and comprehensive so that all community college outcomes could be 

captured (Aspen Institute, 2011a). 
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 The Aspen Prize was structured with three rounds of selection.  Round 1 

selection focused on the evaluation of public data from the Integrated Postsecondary 

Education Data System (IPEDS).  IPEDS data from the 3 most recent years (2007, 

2008 and 2009) were analyzed by the Data Metrics Advisory Panel with assistance from 

the National Center for Higher Education Management Systems (NCHEMS) to measure 

community college performance on student outcomes (first-year retention rates, three-

year graduation rates, and certificates and degrees awarded per 100 full-time equivalent 

[FTE] students), change over time in the number of degrees and certificates awarded 

per 100 FTE students, and equity in student achievement of underrepresented minority 

students (graduation rate, certificates and degrees awarded per 100 FTE students, 

median family income of the college’s service area; Aspen Institute, 2011b).  Based on 

the results of the analysis, 120 two-year colleges from around the U.S. were chosen as 

eligible to compete in Round 2 of the competition. 

 Colleges identified in Round 1 that chose to compete in Round 2 of the 

competition were asked to complete an application tool designed to collect completion 

outcomes, labor-market outcomes and student learning outcomes.  College leaders 

were also asked to provide narratives “describing concrete examples of practices that 

have led to excellent student outcomes” (Aspen Institute, 2011c, p. 1).  The Finalist 

Selection Committee reviewed the reports and selected 10 finalists to compete in 

Round 3 of the competition. 

 In Round 3 of the competition the 10 colleges selected as finalists were visited by 

teams of experienced researchers who gathered information through interviews with 

college leaders, faculty, staff, students, community partners and others. A rubric 
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designed by the Aspen Institute and the RP Group (Research and Planning Group for 

the California Community Colleges) was used by the teams to evaluate each college. 

Analyses of the quantitative data gathered in Round 2 as well as the qualitative data 

gathered in Round 3 were given to the Prize Jury who reviewed the information and 

chose the winner (Aspen Institute, 2011d). 

 An important factor about The Aspen Prize is that the competition was designed 

so that each college was measured within its own context first before being compared 

with other colleges.  The model developed for the competition was tested to ensure that 

small colleges, colleges with technical missions or colleges with high numbers of full 

time students did not have an advantage.  The model was also checked to ensure that 

differences between state policies, demographics or other unique state characteristics 

did not impact college eligibility.  The acknowledgement of college context for a national 

level competition is important for community colleges because it highlights the 

importance of not using a broad brush to paint all community colleges with the same 

measures of success (Aspen Institute, 2011a). 

Financial Variables 

Results from the Achieving the Dream and Aspen Prize initiatives suggest 

focusing college resources on academic and student support services may improve 

student success. However, few studies examine the relationship between college 

financial resources and student success.  Six studies were found that focused on four-

year colleges and universities; two on two-year colleges. 

Ryan (2004) analyzed the relationship between institutional expenditures and six-

year cohort graduation rates at baccalaureate-level institutions using ordinary least 

squares regression.  Ryan used data from the IPEDS Peer Analysis System for the 
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institutional level variables and the 1997 edition of the College Handbook published by 

the College Board for student variables.  The institutional-level variables included six-

year cohort graduation rate, institutional characteristics (size, affiliation, control), and 

expenditures per FTE student (instruction, academic support, student services, and 

institutional support).  The student-level variables included academic preparation and 

selectivity, gender, ethnicity, age, and living on campus.  The study sample was limited 

to the 1995 entering student cohort at 363 colleges identified as a Carnegie 

Baccalaureate I or II institution with complete data for all the variables included in the 

study.  After controlling for the student and institutional variables, Ryan found that 

instructional and academic support expenditures had a positive impact on graduation 

rates but student services expenditures and institutional support (administration) did not. 

Ryan (2005) also examined the relationship between institutional expenditures 

and student engagement at 142 colleges and universities using ordinary least squares 

regression.  Ryan used data from IPEDS and the results from the 2000-2002 survey 

years of the National Survey of Student Engagement (NSSE) voluntarily published in 

the U.S. News and World Report’s America’s best colleges.  Ryan used the following 

student and institutional variables as controls: entering cohort SAT 25th percentile 

average for 2001 and 2002, percentage of undergraduate females, percent of 

undergraduate minorities, percent of students with ages between 18 and 25, percentage 

of part-time undergraduate students, FTE enrollment, institutional control, and percent 

of non-science undergraduate majors (Ryan, 2005, p. 240).  The independent variables 

were expenditures per FTE student in instruction, academic support, student services, 

and institutional support (Ryan, 2005, p.240).   
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A factor score for the student engagement variable was calculated using the 

following four items from the NSSE 2000 and 2002 surveys: “(a) asked questions in 

class or contributed to class discussions, (b) discussed ideas from readings or classes 

with faculty outside of class, (c) received prompt feedback from faculty on academic 

performance, and (d) number of papers written in the past year from 5 to 19 pages in 

length” (Ryan, 2005, p. 242).  Ryan (2005) found that academic support, and student 

service expenditures did not have a significant relationship with student engagement.  

Instructional expenditures had a positive, non-significant relationship with student 

engagement.  Administrative expenditures (institutional support) were found to have a 

negative and significant relationship with student engagement.  Ryan concluded that 

“further exploration of potential complex causal links between expenditures and 

engagement . . . may provide support for initiatives to reverse historical trends and 

adjust institutional spending” (p. 248). 

Titus (2006) examined the relationship of institutional revenue and expenditure 

on student persistence at four-year colleges and universities using hierarchical 

generalized linear modeling.  Titus used data obtained from the 1996-1998 Beginning 

Postsecondary Students database for the student-level data and the Fall 1995 and 

Fiscal Year 1996 Finance surveys for the institutional-level data.  The student sample 

was limited to first-time, full-time, degree-seeking students attending four-year colleges 

and universities.  Student-level variables consisted of demographics (gender, 

race/ethnicity, SAT score, socioeconomic status index), college experiences (grade 

point average, declaration of major, whether or not student lived on campus, level of 

campus involvement, campus satisfaction) and external pull variables (unmet financial 
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need, hours worked per week, working on/off campus).  The institutional-level variables 

include structural characteristics (control and size), selectivity/student peer-group 

characteristics based on average SAT score, revenue patterns (percentage from state 

appropriations, tuition, grants and contracts), and expenditure patterns (percent spent 

on administration, instruction, research, student services, grants and scholarships, and 

total education and general [E&G] expenditures per FTE student).  After controlling for 

the student and other institutional variables, Titus’s model suggests that students have 

a higher chance of persistence at institutions where the total expenditures per FTE 

student are higher.  Titus’s model also suggests that students have a lower chance of 

persistence at institutions where “more financial expenditures are allocated to 

administrative functions” (p. 368). 

Using financial data from IPEDS and the 2005 data from National Survey of 

Student Engagement (NSSE), Lawal (2008) examined the relationship between 

institutional expenditures on academic services and student support services and 

student persistence from the first year to the second year of college as well as the 

relationship between institutional expenditures, student engagement and student 

persistence at 71 doctoral granting public research institutions.  Lawal used the 

institutional retention rate available from IPEDS data as the dependent variable and the 

total amounts and per FTE amounts of institutional expenditures for academic services 

and student services as the independent variables to determine the correlation between 

institutional expenditures and student persistence.  Using a bivariate correlational 

analysis, Lawal found that as academic support and student support expenditures 
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increased, student persistence increased and that the total amount of academic support 

had the highest correlation with student retention.  

When examining the relationship between student engagement and student 

persistence, Lawal (2008) used the following NSSE benchmarks as independent 

variables: Supportive Campus Environment, Active and Collaborative Learning, Level of 

Academic Challenge, Student Faculty Interaction and Enriching Educational 

Experiences.  Using logistic regression, Lawal found that Supportive Campus 

Environment and Enriching Education Experiences had positive significant effects on 

persistence, while Active and Collaborative Learning and Student Faculty Interaction 

had negative effects on persistence.  The benchmark Level of Academic Challenge had 

no effect on persistence. 

Using structural equation modeling (SEM) Lawal (2008) examined the 

relationship among institutional expenditures, student engagement, and student 

persistence.  Lawal found that institutional expenditures for academic services and 

student services are “positively related to student engagement and subsequently to 

retention” (Lawal, 2008, p. 161).  However, Lawal suggested that institutional level data 

should be used with caution because institutional level data do not show the entire 

picture for student departure decisions.  Lawal concluded that “institutions should look 

within rather than outside their institutions for factors that contribute to persistence” (p. 

162). 

Using the 2007-2008 reporting year data from IPEDS, Marsh (2010) applied an 

adaptation of Astin’s (1993) I-E-O model to determine the impact of specific student and 

institutional factors and characteristics on first-year retention rates of students at public, 
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four-year colleges and universities.  Marsh utilized two samples for the study.  The first 

sample included all public, four-year colleges and universities enrolling first-time-in-

college students and awarding bachelor degrees as of 2007-08 academic years.  The 

second sample for the study included only Master’s Colleges and Universities I and II 

Carnegie Classifications public, four-year colleges and universities.  The dependent 

variable for both samples was the retention rate of first-time, full-time, degree-seeking 

students in fall 2007 who returned to the same institution in fall 2008.  Marsh loaded 

variables into a hierarchical linear model in five blocks. Student characteristics of 

gender, ethnicity, selectivity and test scores were used as the control variables and 

loaded into the model as the first block.  Marsh also used percent of full time students 

and percent of first-time, full-time students receiving any grant aid as the second block 

of variables, identifying these as bridge variables.   

Institutional structural variables including the Carnegie Classification, whether or 

not the institution was a Historically Black College or University, location and total FTE 

enrollment were loaded as the third block of variables.  Institutional financial variables 

(state funding allocations and expenditures for instruction, academic support, student 

services and institutional support) were divided by FTE enrollment to adjust for 

comparison between institutions and loaded as the fourth block of variables.  Faculty 

interaction variables were the fifth block of variables and included percent of full time 

faculty and student-faculty ratio (Marsh, 2010).   

Marsh (2010) found that all the variables (student characteristics, bridge, 

institutional structural and institutional financial) with the exception of the faculty 

interaction variable block positively impacted first-year retention rates.  Student cohort 
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characteristics showed the greatest impact on retention and explained a “greater 

amount of variance in retention rates among the All Colleges sample” (Marsh, 2010, p. 

99).  While Marsh reported the same results for the Master’s Colleges sample, student 

input characteristics explained a lower amount of variance for this sample, suggesting 

“that there may be a greater potential for influence of institutional characteristics among 

Master’s Colleges than among All Colleges” (pp. 99-101). 

Tesfamariam (2011) analyzed the interrelationships between student 

characteristics, institutional characteristics, institutional resource allocations and 

institutional graduation rates at all public and private masters-offering and 

baccalaureate-offering institutions using structural equation modeling: path analysis. 

Tesfamariam used the entering freshman cohort from 2002-2003 as the sample 

population and the unit of analysis was the institutions.  IPEDS data from 2002-2003 to 

2007-2008 was utilized for the study.  Student characteristics (percent of minority 

students, student ability, percent of Pell Grant recipients, percent of full time students, 

and percent of female students) and institutional characteristics (size of institution, 

percent of admission yield, percent of full time tenured faculty, and in-state tuition) were 

identified as the input variables.  The institutional financial characteristics (total 

operating expenditure and the percent of money allocated to each of the following 

areas: research, instruction, academic support, institutional support, student services, 

public service, and scholarship and fellowship) were averaged over 6 years (2002-2003 

to 2007-2008) and identified as process variables.  Six-year institutional graduation rate 

for the 2002-2003 freshman cohort was the dependent variable (output variable).   
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Tesfamariam (2011) found that the total operating expenditures were positively 

related to the graduation rate at all institutions.  However, instructional expenditures 

were positively related to the graduation rate at public and private baccalaureate 

institutions, but not at public and private master’s institutions.  Tesfamariam showed that 

student services expenditures were not related to graduation rates at any of the 

institutions.  Expenditures for scholarships and fellowships were not related to 

graduation rate at the public baccalaureate institutions, but were negatively related at 

the public master’s institutions.  Tesfamariam observed that the percent of students 

receiving Pell grants and student ability contributed significantly to the graduation rate at 

the public master’s institutions and the public and private baccalaureate institutions.    

Only two studies were found that examined relationship between institutional 

financial resources and student success at two-year institutions.  Wyman (1997) 

examined the impact of 158 environmental and institutional variables on the first year 

retention rates for all the colleges in the South Carolina Technical College System.  

Student cohorts for the 1990 and 1991 fall semesters (first-time, full-time students) were 

tracked to determine if they re-enrolled in the same institution the following fall 

semester.  Using ordinary least-squares regression, Wyman found that the retention 

rate of students was affected by forces outside the college domain as well as forces 

within college control.  Regional employment rates at the time of student enrollment and 

the percent of college spending on instruction and academic support had the most 

impact on first-year retention.  Wyman also found that the retention rate varied 

considerably across colleges.   
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Bailey, Alfonso, et al. (2004) used data from the Integrated Postsecondary 

Education System (IPEDS) to investigate why some community colleges have higher 

graduation rates than others.  The researchers created three statistical models using 

grouped logistic regression to analyze the three-year graduation rate of first-time, full-

time students during 1999-2000.  Model one utilized only geographic-related variables, 

model two added enrollment size, race/ethnicity and gender characteristics, and model 

three added finance and financial aid variables.  The researchers found that colleges 

with large numbers of part-time students, minority students and large enrollments have 

lower graduation rates.  However, the researchers determined that the addition of the 

financial variables had no impact on graduation rates.   

Summary 

 The need for accountability to local, state and federal agencies has added to the 

challenges of community colleges.  Increasing enrollments of under-prepared and 

disadvantaged students make the traditional measure of graduation rate unsuitable for 

community colleges. Longitudinal cohort analysis provides a tool for helping colleges 

analyze student success and completion rates.  Studies such as those performed by 

Jenkins (2007), Leinbach and Jenkins (2008), and Boughan and Clagett (2008) 

incorporated student milestones and momentum points as well as institutional 

characteristics as a means of determining what is effective in improving student success 

and completion rates.   

Examination of the relationship between college expenditures and student 

success has primarily focused on four-year colleges and universities (Lawal, 2008; 

Marsh, 2010; Ryan, 2004, 2005; Tesfamariam, 2011; Titus, 2006).  Only two studies 
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(Bailey, Alfonso, et al., 2004; Wyman, 1997) examined the relationship between two-

year college expenditures and student success.  Results from the four-year college and 

university studies have shown a positive relationship between institutional instructional 

spending and student persistence and graduation at four-year colleges and universities.  

The results from the two-college studies showed no relationship between institutional 

expenditures and graduation rates at two-year colleges.  However, instructional and 

academic support expenditures were found to impact first-year retention rates at two-

year colleges (Wyman, 1997) and at four-year colleges and universities (Lawal, 2008; 

Marsh, 2010).  Titus (2006) suggests that “finance-induced organizational behavior 

influences college student persistence” (p. 370).  Although Titus’s premise is based on 

the study of students at four-year colleges and universities, his premise is supported by 

community colleges’ experiences within the Achieving the Dream initiative.   

Marsh (2010) cautions that “because institutional retention rates are greatly 

affected by incoming student characteristics as well as institutional characteristics, it 

may not be equitable to compare very different institutions, both in terms of their 

students characteristics, as well as their institutional resources” (p. 104).  Additionally, 

Tesfamariam suggests that “institutions that have open access policies are at a 

disadvantage in comparison to selective institutions” (p. 143).  Tesfamariam also 

suggests that “institutional context – which includes entering student characteristics, 

institutional characteristics, and strategic resource allocation – makes an enormous 

difference in institutional outcomes as measured by the graduation rate” (p. 146).  The 

experiences of the Achieving the Dream community colleges as well as the data and 

methodology used for awarding the Aspen Prize for Community College Excellence 
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reinforces the importance of context, both at the student and institutional level when 

measuring student success.   

The mixed results from the two-year college expenditures studies suggest that 

the amount of institutional expenditures on instructional and student support services 

would have an impact on more short-term success variables.  Using statistical 

techniques, using students and the institutions as units of analysis, using institutions 

from one state as the sample to reduce variability in state funding policies (Aspen 

Institute, 2011b), focusing on momentum points established by Jenkins (2007) and 

Leinbach and Jenkins (2008), and integrating constructs from Astin’s I-E-O model 

(1993a, 1993b) can provide a basis for examining the influence of institutional 

expenditures on student success at two-year colleges. 
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CHAPTER 3 

METHODOLOGY 

Introduction 

 This non-experimental, multivariate, ex post facto quantitative study was 

designed to investigate the relationship between community college institutional 

expenditures and student success in reaching momentum points at community colleges 

and to determine which community college institutional expenditures have the most 

influence on these outcomes.  The procedures and techniques employed to accomplish 

the objectives of the study are addressed in this chapter.  First, the selection of the 

population and sample is discussed.  Second, the choice of variables is discussed.  

Third, the choice of statistical analysis, logistic regression, is discussed, and preparation 

of the data for analysis is outlined. 

To meet the purposes of this study, the following research questions were 

answered: 

1. Do institutional expenditures influence student attainment of momentum 

points at Texas community colleges? 

2. Which institutional expenditures have the most influence on student 

attainment of momentum points at Texas community colleges? 

Population and Sample 

The fall 2006, fall 2007 and fall 2008 first-time-in-college (FTIC) entering student 

cohorts at a large community college district comprised of seven separately accredited 

colleges in Texas were used as the population for the study.  The methodology utilized 

within this study required the use of student unit record data for tracking purposes. The 
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community college district gave the researcher access to the student data system for 

the purposes of this study.  In addition, using community colleges located within one 

state reduces variability associated with state funding policies (Aspen Institute, 2011b).  

The use of the fall 2006, fall 2007, and fall 2008 FTIC entering student cohorts 

allowed the tracking of each cohort for 3 years.  A 3-year timeframe corresponds to 

current practices for measuring graduation rates at two-year institutions as 3 years fits 

the definition of the Student Right-to-Know legislation: “the number [of students] 

completing their program within 150 percent of normal time to completion” (Integrated 

Postsecondary Education Data System [IPEDS], 2011) and is utilized by Bailey, 

Alfonso, et al. (2004); Calcagno et al. (2007); Jenkins (2007); and the Achieving the 

Dream initiative (Rutschow et al., 2011).  

The seven colleges within the community college district chosen for this study 

allow students to transfer seamlessly among the institutions.  The online learning 

component of the community college district also allows students to enroll at any of the 

seven colleges offering online classes and it is possible for a student to only be enrolled 

in online classes.  A student can also be simultaneously enrolled at multiple colleges 

within the community college district.  Adelman (2005, 2006) discussed how different 

enrollment patterns and enrollment at multiple institutions make applying traditional 

measures of student success difficult.  For the purpose of this study, the sample 

excluded FTIC students who were enrolled entirely online or who were enrolled at 

multiple institutions during their entering fall semester.   
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Choice of Variables 

For the analysis, input, process and output variables were identified.  Student 

characteristics and institutional context characteristics serve as the input (control) 

variables.  Institutional expenditures function as the process (independent) variables.  

Student success variables (milestones and momentum points) serve as the output 

(dependent) variables.  Each variable set is discussed in this section.  Table 5 contains 

the conceptual model for the study. 

Table 5 

Conceptual Model with Variables 

Inputs Environmental Variables Output Variables 

Student Institutional Expenditures Momentum Points 

Gender Academic Support Math Readiness 

Ethnicity Auxiliary Enterprises Reading Readiness 

Enrollment Status  Institutional Support Writing Readiness 
Age Instruction Completion of Gateway Math 

Institution Operations Maintenance Completion of Gateway English 

Size Public Service Completion of 15 Credits 

% Remediation Scholarships and Fellowships Completion of 30 Credits 

% Part Time Faculty Student Services Retained to 2nd Fall Semester 

Location   

% Minority Students   

Revenues   

Total Operating Expenses   

% FTIC on any financial aid   
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Student Characteristics 

Many student characteristics affecting student success were identified during the 

literature review. Gender and ethnicity have traditionally been identified as impacting 

persistence and graduation rates.  Adelman (1999, 2006) identified additional student 

characteristics such as part time and fulltime enrollment as factors.  Calcagno et al. 

(2007) found that age is a factor impacting student persistence and graduation rates.  

For this study the following four student characteristics were used as control variables: 

gender, ethnicity, enrollment status (full time/part time) for the first semester, and age.  

These student characteristics were available within the targeted sample dataset.  The 

variables were retrieved from the entering fall semester data for each cohort. 

Institutional Context Variables 

Bailey, Calcagno, et al. (2005) determined that institutional size, student socio-

economic background, student standardized test scores and the percent of full time 

faculty affected student success at community colleges.  In developing the criteria for 

the Aspen Prize, the following institutional characteristics were used to ensure that all 

two-year college types were adequately represented: institutional size, percent part-time 

enrollment, percent minority, geographic location, vocational/technical mission and low-

income service area (Aspen Institute, 2011b).  Based on the review of the literature for 

this study, the following institutional context variables were used as control variables: (a) 

institutional size, (b) percent minority students, (c) percent of entering student cohort 

needing remediation of any kind, (d) percentage of part time faculty, (e) location (urban, 

suburban, and rural), (f) college revenue, (g) total college expenditures, and (h) percent 

of first-time-in-college, degree seeking students receiving any form of financial aid 

(federal, state, or local).  The variable percent of entering student cohort needing 
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remediation of any kind was collected from the Texas Higher Education Coordinating 

Board (THECB) data for the fall semesters 2006 through 2010. The remaining seven 

variables were available within the NCES IPEDS database and collected from the 

IPEDS fiscal years 2006-2007 to 2010-2011.   

To simplify the statistical procedure used for this study, instead of taking the first 

year of each cohort as a sample, an average for the 3 years was calculated for 

institutional size, percent minority students, percent of part time faculty, college 

revenue, total college expenditures, and percent of first-time-in-college, degree-seeking 

students receiving any form of financial aid (federal, state, or local).  The total college 

expenditures variable was also divided by full time equivalent (FTE) as an adjustment 

for institutions of varying sizes.  The variable percent of entering student cohort needing 

remediation of any kind was collected from the THECB (2011) developmental education 

accountability measures reporting system.  The fall 2006 through fall 2010 reports were 

used. An average for the 3 years was calculated.  The preceding calculations were 

performed for the 2006, 2007 and 2008 FTIC entering student cohorts for each of the 

seven colleges contained within the sample. 

Institutional Financial Variables 

 For this study the institutional financial variables chosen were the same 

institutional financial variables utilized in the previous studies cited in the literature 

review (Bailey, Alfonso, et al., 2004; Lawal, 2008; Marsh, 2010; Ryan, 2004, 2005; 

Tesfamariam, 2011; Titus, 2006; Wyman, 1997).  The institutional financial variables 

were intended to measure the impact of institutional resource expenditures on student 

momentum points.  For this reason, the IPEDS financial data for the individual seven 

colleges was utilized and not the community college district financial data. 
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The financial data were collected from the IPEDS financial surveys for fiscal 

years 2006-2007 to 2010-2011.  To simplify loading the variables into the model the 

average institutional financial expenditures was calculated for the three fiscal years 

corresponding to the tracking period of each student cohort.  For example, to find the 

percentage of student services expenditures by an institution for the fall 2006 entering 

student cohort, the first step was to divide the student services expenditures for the 

2006-2007, 2007-2008, and 2008-2009 fiscal years by the total operating expenditures 

for each year and multiply by 100 to give the percentage of student services 

expenditures for each year. The second step was to sum the percentage of student 

services expenditures and divide by three to attain the average percentage of student 

services expenditures within 3 years.  The same procedure was followed for academic 

support, auxiliary, institutional support, instruction, operation maintenance, public 

service, and scholarship and fellowship.  This procedure was repeated for the fall 2007 

and fall 2008 FTIC entering student cohorts at each of the seven colleges within the 

sample. 

Student Success Variables 

Student milestones and momentum points were chosen for the student success 

variables.  Based on research by Ewell (2008), Leinbach and Jenkins (2008), Jenkins 

(2007), and Boughan and Clagett (2008), three milestones and five momentum points 

were identified for this study.  The three milestones were (a) math readiness, (b) 

reading readiness, and (c) writing readiness. The five momentum points were (a) 

completion of gateway math course, (b) completion of gateway English course, (c) 

completion of 15 credits, (d) completion of 30 credits, and (e) re-enrollment in the 
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second fall semester.  All eight student success variables were available for tracking 

through the community college district dataset.   

Sample Description 

Table 6 provides a description of the three student cohorts.  Each cohort contains 

over 10,000 students.  The size of the cohorts increased slightly between 2006 and 

2008.  The majority of the students were female and enrolled part time their first fall 

semester.  White enrollment decreased between the 2006 and 2008 fall semesters 

while minority enrollment increased. Hispanic and Black enrollment increased between 

the 2006 and 2008 fall semesters.  In fall 2008 Hispanics were the largest population 

subgroup, followed by Black and White.  The smallest race/ethnicity category, “Other,” 

contains Asian/Pacific Islanders, American Indian/Alaskan Native, International and 

Unknown. The average age of each cohort was approximately 22 years of age. 

Table 7 contains the comparison of milestone and momentum point completion 

by cohort.  Each cohort was followed for 3 years to determine percent completion.  First-

time-in-college students testing college-ready in reading, writing, or math or having 

developmental education waivers were not tracked for the corresponding milestones 

(reading readiness, writing readiness or math readiness).  These students were tracked 

to measure their success in reaching the five momentum points. 

 Students were tracked to determine the completion of milestones and momentum 

points within the college in which they were enrolled their beginning semester.  

Completion of milestones and momentum points varies little between the three cohorts.  

The largest change in momentum point completion occurred with the momentum point 

Enrolled in Second Fall Semester which remained the same between the fall 2006 and 
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fall 2007 cohorts.  However, this momentum point increased approximately three 

percentage points for fall 2008.   

 Table 8 contains a profile of the seven institutions by the institutional context 

variables and the predictor variables.  The comparisons are based on each cohort year 

and have been averaged over the life of each cohort.  The revenue variable has been 

rounded to nearest $10 million ($10M). 

Table 6 

Student Cohort Demographics 

 
Cohorts 

Fall 2006 
(N = 10,072) 

Fall 2007 
(N = 10,155) 

Fall 2008 
(N = 10,336) 

Categorical n % N % n % 

Gender       

       Female 5,225 51.88 5,342 52.60 5,446 52.69 

       Male 4,847 48.12 4,813 47.40 4,891 47.32 

Enrollment Status       

       Full Time 4,540 45.08 4,594 45.24 4,812 46.55 

       Part Time 5,532 54.92 5,561 54.76 5,525 53.45 

Race/Ethnicity       

       White 3,295 32.71 2,994 29.48 2,657 25.70 

       Black 2,274 22.58 2,359 23.23 2,344 22.68 

       Hispanic 3,092 30.70 3,303 32.53 3,806 36.82 

       Other 1,411 14.01 1,499 14.76 1,530 14.8 

Continuous M SD M SD M SD 

Age 22.91 9.92 22.77 9.508 22.33 11.893 

Note. The source was the host institution’s data set. 
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Table 7 

Cohort Comparison of Milestones and Momentum Points Completion 

 Cohort 

 2006FA 2007FA 2008FA 

Milestones n % N % N % 

Reading Readiness       

No 2,905 28.84 3,229 31.80 3,129 30.27 

Yes 1,338 13.28 1,679 16.53 1,738 16.81 

Writing Readiness       

No 2,835 28.15 3,172 31.24 3,082 29.82 

Yes 1,022 10.15 1,162 11.44 1,282 12.40 

Math Readiness       

No 4,970 49.34 5,092 50.14 4,992 48.29 

Yes 1,521 15.10 1538 15.15 1,557 15.06 

Momentum Points       

Completed English       

No 6,340 62.95 6,390 62.92 6,200 59.98 

Yes 3,732 37.05 3765 37.08 4,137 40.02 

Completed Math       

No 8,395 83.35 8,490 83.60 8,485 82.08 

Yes 1,677 16.65 1665 16.40 1,852 17.92 

Completed 15 Credits       

No 5,978 59.35 5,962 58.71 5,869 56.78 

Yes 4,094 40.65 4,193 41.29 4,468 43.22 

Completed 30 Credits       

No 7,623 75.69 7,562 74.47 7,588 73.41 

Yes 2,449 24.31 2,593 25.53 2,749 26.59 

Enrolled in 2nd Fall 
Semester       

No 5,563 55.23 5,632 55.46 5,323 51.49 

Yes 4,509 44.77 4,523 44.54 5,014 48.51 
Note.  The source was the host institution’s data set. 
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 The context variables Percent of Minority Enrollment, Percent of FTIC Students 

Receiving any Form of Financial Aid, and Total Expenditures per FTE increased slightly 

between fall 2006 and fall 2008. The context variables Percent of Students Needing 

Remediation and the Percent of Part Time Faculty decreased slightly between fall 2006 

and fall 2008.  The context variable Total Revenues increased by 12M between fall 

2006 and fall 2008.  None of the institutional expenditures (predictor variables) varied 

significantly between fall 2006 and fall 2008 except for Percent Scholarships and 

Fellowships which increased 5 percentage points. 

Statistical Methodology 

Logistic regression was performed to explore the relationships between student 

characteristics, student momentum points, and institutional characteristics.  Since the 

dependent variables analyzed in the study are dichotomous, logistic regression provides 

an appropriate method of analysis. Logistic regression is also appropriate for this study 

since the independent variables are a mixture of continuous and categorical (Agresti, 

2013).    

 Astin’s I-E-O assessment model works well with logistic regression because the 

statistical procedure allows for control of student and institution input characteristics 

(Astin & Antonio, 2012).  The logistic regression model with multiple explanatory 

variables is represented using the following general formula: 

Logit (𝑝𝑝𝑖𝑖) = ln �
𝑝𝑝𝑖𝑖

1 −  𝑝𝑝𝑖𝑖
� =  𝛼𝛼 + 𝛽𝛽1𝑥𝑥1 +  ⋯+  𝛽𝛽𝑗𝑗𝑥𝑥𝑗𝑗,𝑖𝑖 +  𝜖𝜖 

that illustrates the log-odds of the probability of student i completing a momentum point 

is more likely due to the impact of institutional expenditures when the student 

characteristics and institutional characteristics are taken into account. 
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Table 8 

Profile of Institutions by Cohort Years 

 Cohorts 
 Fall 2006 Fall 2007 Fall 2008 

 M SD M SD M SD 

Contextual       
% Entering Students Needing 
Remediation 63 0.06 59 0.06 57 0.06 

% Minority Enrollment 58 0.09 61 0.09 63 0.08 
% PT Faculty 79 0.03 78 0.03 77 0.03 
Total Revenues 50M 12M 56M 14M 62M 15M 
Total Expenditures per FTE 7,712 1,499 8,126 1,581 8,432 1,578 
% FTIC Receiving any form of 
Financial Aid 41 0.10 44 0.09 49 0.10 

Predictors       
% Instruction 50 .04 51 .04 50 .05 
% Public Service 3 .04 3 .04 3 .04 
% Academic Support 7 .02 7 .02 6 .01 
% Student Services 11 .01 11 .02 11 .01 
% Institutional Support 14 .01 14 .02 14 .02 
% Operations & Maintenance  11 .01 13 .01 13 .01 
% Scholarships & Fellowships 9 .02 11 .02 14 .03 
% Auxilliary Enterprises  3 .00 3 .00 3 .00 

Note. Data adapted from THECB (2011) and IPEDS (2011).  
 

 The researcher utilized a block method for loading the variables into the 

regression model.  The student variables were loaded first, the institutional 

characteristics that were categorical in nature were loaded second, the institutional 

characteristics that were continuous in nature were loaded third, and the institutional 

expenditures were loaded last.  Table 9 contains the logistic regression variable 
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descriptions for the independent categorical variables.  Table 10 contains the coding 

descriptions for the dependent variables.  Success is coded as 1 and unsuccessful is 

coded 0. 

Table 9 

Logistic Regression Categorical Variable Descriptions 

Variable Description 

Gender Dummy variable (female = 0; male = 1) 

Race/Ethnicity Ethnicity includes African American/Black, Caucasian/White, Hispanic, 
and Other (includes American Indian/Alaskan Native, Asian/Pacific 
Islander, Foreign, and Unknown).  Variable is coded using White (non-
Hispanic) as the base group (White = 0; Black = 1; Hispanic = 2; Other 
= 3) 

Enrollment Status Dummy variable (part time = 0; full time = 1) 

Location Location includes suburban large, rural fringe, large city, and midsize 
city.  Variable is coded using suburban large as the base group 
(suburban large = 0; rural fringe = 1; large city = 2; midsize city = 3) 

Size Dummy variable (medium 2 year = 0; large 2 year = 1) 

  

Table 10 

Dependent Variable Descriptions 

Variable Description 

Reading Readiness 0 = no; 1 = yes 

Writing Readiness 0 = no; 1 = yes 

Math Readiness 0 = no; 1 = yes 

Completed Gateway English 0 = no; 1 = yes 

Completed Gateway Math 0 = no; 1 = yes 

Completed 15 credits 0 = no; 1 = yes 

Completed 30 credits 0 = no; 1 = yes 

Retained to 2nd Fall Semester 0 = no; 1 = yes 
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Summary 

Chapter 3 explained the methodology and described the population utilized for 

this study.  The control variables (student characteristics and institutional context 

characteristics) were discussed as well as the predictor variables (institutional 

expenditures).  Student success variables described as milestones and momentum 

points were identified as the dependent variables.  Based on the conceptual framework 

for this study, logistic regression was considered to be the most appropriate choice 

based on the dichotomy of the dependent variables and on its ability to control for both 

student input variables and institutional context variables.  The ability to control for the 

potential I-E and I-O biases is an important construct of Astin’s I-E-O model (Astin, 

1993; Astin & Antonio, 2012).   
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CHAPTER 4 

ANALYSIS OF RESULTS 

Introduction 

 The study used logistic regression and first-time-in-college students from a 

community college district in Texas to examine the extent to which institutional 

expenditures influence student completion of milestone and momentum points in the 

community college environment.  Milestones were identified as reading readiness, 

writing readiness, and math readiness. Momentum points were identified as completion 

of gateway English, completion of gateway math, completion of 15 credits, completion 

of 30 credits, and re-enrollment in the second fall semester. The following two questions 

were addressed: 

1. Do institutional expenditures influence student attainment of momentum 

points at Texas community colleges? 

2. Which institutional expenditures have the most influence on student 

attainment of momentum points at Texas community colleges? 

Since the student cohorts were very large (over 10,000) and the institutional and 

student characteristics were essentially the same for each cohort, the cohorts were 

combined into a single file and a random sample representing 25% of the combined 

cohorts (7,634 students) was drawn to run the analysis.     

Testing for Multicollinearity 

SPSS was used to run the analysis on the sample.  A correlation analysis was 

performed on the continuous institutional variables to determine if any of the variables 

exhibited multicollinearity.  Pearson correlation coefficient r was used to measure the 
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degree and direction of the linear relationships between the variables.  A Pearson r of 0 

indicates no relationship, a Pearson r of 1 indicates a perfect positive correlation, and a 

Pearson r of -1 indicates a perfect negative correlation. Variables showing a Pearson r 

greater than .700 or less than -.700 were identified as showing multicollinearity. 

(Pedhazur, 1997).  Table 11 contains the institutional continuous variables and the 

financial predictor variables displaying multicollinearity with at least one other variable.   

Table 11 

Institutional Continuous and Predictor Variables Displaying Multicollinearity 

  

% 
Remedia-

tion 

% 
Minor-

ity 
% PT 

Faculty 

Ex-
pend-
itures/
FTE 

% 
FTiC 

on Fin 
Aid 

Instruc
-tion 

Public 
Ser-
vice 

Aca-
demic 
Sup-
port 

Student 
Ser-
vices 

Institu-
tional 
Sup-
port 

% 
Remediation           

% 
 Minority .701**          

% PT 
Faculty -.579** -.532**         

Expenditure
s/FTE .463** .549** -.883**        

% FTIC on 
Fin Aid .688** .775** -.803** .825**       

Instruction -.809** -.820** .635** -
.652** -.904**      

Public 
Service .209** .229** -.725** .871** .511** -.315**     

Academic 
Support -.318** -.337** .743** -

.548** -.386** .201** -.622**    

Student 
Services .338** .311** .302** -

.411** .056** -.322** -.760** .527**   

Institutional 
Support .681** .881** -.494** .500** .653** -.781** .150** -

.236** .426**  

Note. ** Correlation is significant at the 0.01 level.  * Correlation is significant at the 0.05 level. 

Based on the results of the analysis, the variables percent of students needing 

remediation (% Remediation), percent minority students (% Minority), percent of part-

time faculty, expenditures per FTE, percent of first-time-in-college students receiving 

financial aid (% FTIC on Fin Aid), institutional support, and public service were removed 
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from further analysis due to their potential redundancy or repetitiveness with the 

remaining variables in the model (Pedhazur, 1997).  Table 12 contains the final variable 

analysis for multicollinearity.  The deletion of the highly correlated variables appears to 

have reduced variable multicollinearity.  All of the variables remaining have a Pearson r 

less than .600 or greater than -.600. 

Table 12 

Final Correlation Matrix for Institutional Context and Predictor Variables 

 Total 
Revenues Instruction Academic 

Support 
Student 
Services 

Ops & 
Maint 

Scholar-
ships & 

Fellowships 

Auxiliary 
Enterpri

ses 

Total 
Revenues        

Instruction .328**       

Academic 
Support .266** .201**      

Student 
Services -.427** -.322** .527**     

Ops & Maint -.172** .119** .078** .147**    

Scholarships 
& 

Fellowships 
-.011* -.582** -.192** .396** .118**   

Auxiliary 
Enterprises -.406** .338** .246** .490** .407** -.156**  

Note. ** Correlation is significant at the 0.01 level.  * Correlation is significant at the 0.05 level. 

Logistic Regression Analyses 

Procedure 

 SPSS was used to perform the logistic regression analysis. The variables were 

loaded in blocks to help mitigate any remaining multicollinearity among the model 

independent variables (Pedhazur, 1997) and to determine the extent to which student 
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characteristics, institutional characteristics, and institutional expenditures (Astin, 1993a, 

2012) impacted student completion of milestones and momentum points.  The variables 

were loaded in the following order: 

Block 1 Student Input Variables: Race/Ethnicity, Gender, Age, and  

Enrollment Status (PT/FT) 

Block 2 College Input Variables: Location and Size 

Block 3 College Input Variables:  Total Revenues 

Block 4 Predictors:  % Instruction, % Academic Support, % Student Services, % 

Operations & Maintenance, % Scholarships and Fellowships, and % 

Auxiliary Enterprises 

The variables in Block 1, Block 2, and Block 3 were identified as the input 

variables based on Astin’s I-E-O model (1993a).  The student characteristic variables 

were loaded into the model first because they were considered the control variables for 

this study.  The college characteristic variables were loaded next with the contextual 

variables loaded before the continuous variable Total Revenues.  The institutional 

expenditures were loaded last because they were considered the environmental 

variables for this study.  Loading the variables in blocks allowed the researcher to 

determine the effect of each block of variables on the outcomes (milestones and 

momentum points) and also to check the overall fit of the model (Agresti, 2007).  The 

procedure was repeated for each milestone and momentum point.  The following eight 

sections present how the student characteristics, college characteristic, and financial 

variables influence student completion of milestones and momentum points.  Due to the 
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large sample sizes used in each analysis, a variable having a p-value less than .01 was 

determined significant (NCES, 2012). 

Reading Readiness 

 Some students enter an institution college ready in reading; some do not.  Due to 

students’ initial goal for entering college (e.g.., personal enrichment) or for other 

circumstances (e.g., military veterans), some students are exempt from developmental 

education. Attaining reading readiness after entering college is not a viable milestone 

for these students.  Students who tested college ready in reading upon entry or were 

exempt for other reasons were not included in the model.  So the sample size was 

reduced from 7,634 to 3,495.   

With the model containing only the student input variables (race/ethnicity, 

gender, age, and enrollment status) the results show that these variables significantly 

predict whether a student attains college readiness in reading (χ2 = 223.87, df = 6, n = 

3,495, p < .001).  When the institutional input variables for location and size were added 

to the logistic regression, the predictability of the model improved (χ2 = 285.66, df = 10, 

n = 3,495, p < .001).  The addition of the institutional input variable total revenues only 

slightly improved the model (χ2 = 286.18, df = 11, n = 3,495, p < .001).  When the 

institutional expenditure variables were added (% instruction, % academic support, % 

student services, % operations and maintenance, % scholarships and fellowships, and 

% auxiliary enterprises), the model significantly improves (χ2 = 315.10, df = 17, n = 

3,495, p < .001).  

The Hosmer and Lemeshow goodness-of-fit test produced a p-value of 0.225 

from a chi-square distribution with 8 degrees of freedom demonstrating that the model 

was a good fit.  The overall model fit was 68.2%, predicting students attaining college 
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ready in reading 26.4% better than the null model.  The Nagelkerke R2 was .119, 

meaning that 11.9% of the variance of the model is accounted for by the independent 

variables.   

Table 13 presents the summary of the full model.  Race/ethnicity as White, 

Hispanic, or Other and enrollment status as Full Time are significant and show odds 

ratios greater than 1.00, indicating that if a student has at least one of these 

characteristics s/he is more likely to attain reading readiness.  Gender as Male is 

significant but the variable has an odds ratio less than 1.00, meaning that a male 

student is less likely to attain reading readiness. Age is also significant but with an odds 

ratio less than 1.00, meaning that Age influences student attainment of reading 

readiness.  None of the college expenditure variables showed significance in the model.      

Writing Readiness  

 Students can also enter an institution college ready in writing.  Due to students’ 

initial goal for entering college (e.g., personal enrichment) or other circumstances (e.g., 

military veterans), some students are exempt from developmental education. Attaining 

writing readiness is not a viable milestone for these students.  Students who tested 

college ready in writing upon entry or were exempt for other reasons were not included 

in the model.  So the sample size was reduced from 7,634 to 3,149.   

With the model containing only the student input variables (race/ethnicity, 

gender, age, and enrollment status), the results show that these variables significantly 

predict whether a student attains college readiness in writing (χ2 = 210.40.87, df = 6, n = 

3,149, p < .001).  When the institutional input characteristic variables for location and 

size were added to the logistic regression, the predictability of the model improved (χ2 = 

277.26, df = 10, n = 3,149, p < .001).  The addition of the institutional input variable total 
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revenues added no improvement to the model (χ2 = 277.28, df = 11, n = 3,149, p < 

.001).  With the addition of the institutional expenditure variables (% instruction, % 

academic support, % student services, % operations and maintenance, % scholarships 

and fellowships, and % auxiliary enterprises), the predictability of the model improved 

significantly (χ2 = 296.64, df = 17, n = 3,149, p < .001). 

Table 13 

Logistic Regression Results for Reading Readiness (n = 3,495)  

Predictor B SE P Odds Ratio 

Constant -9.137 1.856 <.001* .000 

(RACE/ETHNICITY) WHITE   <.001*  

(RACE/ETHNICITY) BLACK .031 .117 .789 1.032 

(RACE/ETHNICITY) HISPANIC .387 .111 <.001* 1.472 

(RACE/ETHNICITY) OTHER .611 .124 <.001* 1.842 

(GENDER) MALE -.246 .076 <.001* .782 

AGE -.035 .005 <.001* .965 

(ENROLLMENT STATUS) FULL TIME .734 .086 <.001* 2.083 

(LOCATION) SUBURBAN LARGE   .315  

(LOCATION) RURAL FRINGE -2.020 2.545 .427 .133 

(LOCATION) LARGE CITY -1.115 1.740 .522 .328 

(LOCATION) MIDSIZE CITY -2.485 2.529 .326 .083 

(SIZE) LARGE 2 YEAR -2.112 1.952 .279 .121 

TOTAL REVENUES .000 .000 .073 1.000 

% INSTRUCTION 17.201 8.530 .044 2.95E+07 

% ACADEMIC SUPPORT 11.236 37.637 .765 75787.076 

% STUDENT SERVICES 31.485 16.444 .056 4.72E+13 

% OPERATIONS & MAINTENANCE -10.655 14.441 .461 .000 

% SCHOLARSHIPS & FELLOWSHIPS .511 5.867 .931 1.668 

% AUXILIARY ENTERPRISES -85.655 134.580 .524 .000 

Note: p-value <.01 is considered significant for the model (NCES, 2012). 
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 The Hosmer and Lemeshow goodness-of-fit test produced a p-value of .678 from 

a chi-square distribution with eight degrees of freedom demonstrating that the model is 

a good fit.  The overall model fit was 72.6%, predicting students attaining college ready 

in writing 12.8% better the null model.  The Nagelkerke R2 was .129, indicating that 

12.9% of the variance of the model is accounted for by the independent variables.   

Table 14 presents the summary of the full model.  Race/ethnicity as White, 

Hispanic, or Other; gender as Male; Age (an interval variable); and enrollment status as 

Full Time are significant.  Only Hispanic, Other, and Full Time showed odds ratios 

greater than 1.00, indicating that if a student has these characteristics, the student is 

more likely to complete writing readiness.  Age has a negative effect on students 

becoming writing ready (odds ratio < 1.00).  Being Male has a negative effect on the 

model (odds ratio < 1.00), indicating that male students are less likely to become writing 

ready.  None of the college expenditures showed significance in the model. 

Math Readiness 

 Students can also enter an institution college ready in math.  Due to students’ 

initial goal for entering college (e.g., personal enrichment) or other circumstances (e.g., 

military veterans), some students are exempt from developmental education. Attaining 

math readiness is not a viable milestone for these students. Students who tested 

college ready in math upon entry or were exempt for other reasons were not included in 

the model. So the sample size was reduced from 7,634 to 4,960.    
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Table 14 

Logistic Regression Results for Writing Readiness (n = 3,149)  

Predictors B SE p Odds Ratio 

Constant -7.517 2.095 <.001* .001 

(RACE/ETHNICITY) WHITE   <.001*  

(RACE/ETHNICITY) BLACK .245 .128 .057 1.277 

(RACE/ETHNICITY) HISPANIC .284 .118 .016 1.328 

(RACE/ETHNICITY) OTHER .690 .131 <.001* 1.994 

(GENDER) MALE -.482 .085 <.001* .618 

AGE -.046 .006 <.001* .955 

(ENROLLMENT STATUS) FULL TIME .647 .095 <.001* 1.910 

(LOCATION) SUBURBAN LARGE   .504  

(LOCATION) RURAL FRINGE -4.198 2.842 .140 .015 

(LOCATION) LARGE CITY -2.688 1.980 .175 .068 

(LOCATION) MIDSIZE CITY -3.754 2.884 .193 .023 

(SIZE) LARGE 2 YEAR -3.159 2.227 .156 .042 

TOTAL REVENUES .000 .000 .211 1.000 

% INSTRUCTION 22.513 9.441 .017 5.99E+09 

% ACADEMIC SUPPORT 48.300 42.630 .257 9.47E+20 

% STUDENT SERVICES 18.209 19.404 .348 8.09E+07 

% OPERATIONS & MAINTENANCE -23.802 16.204 .142 .000 

% SCHOLARSHIPS & FELLOWSHIPS 6.620 6.461 .306 749.789 

% AUXILIARY ENTERPRISES -172.131 146.397 .240 .000 

Note: p-value <.01 is considered significant for the model (NCES, 2012). 

With the model containing only the student input variables (race/ethnicity, 

gender, age, and enrollment status), the results show that these variables significantly 

predict whether a student attains college readiness in math (χ2 = 307.34, df = 6, n = 

4,960, p < .001).  When the institutional input characteristics variables of location and 
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size were added to the logistic regression, the predictability of the model improved (χ2 = 

337.57, df = 10, n = 4,960, p < .001).  The addition of the institutional input variable total 

revenues improved the model (χ2 = 341.66, df = 11, n = 4,960, p < .001).  With the 

addition of the institutional expenditure variables (% instruction, % academic support, % 

student services, % operations and maintenance, % scholarships and fellowships, and 

% auxiliary enterprises), the predictability of the model improved significantly (χ2 = 

369.13, df = 17, n = 4,960, p < .001). 

 The Hosmer and Lemeshow goodness-of-fit test produced a p-value of .175 from 

a chi-square distribution with eight degrees of freedom demonstrating the model is a 

good fit.  The overall model fit was 76.2%, predicting students attaining college ready in 

math 5.6%, demonstrating that the full model is no better than the null model in 

predicting students attaining math readiness.  The Nagelkerke R2 was .107, indicating 

that only 10.7% of the variance in the model is accounted for by the independent 

variables.   

Table 15 presents the summary of the full model.  Race/ethnicity as White, 

Hispanic, or Other; gender as Male; Age (an interval variable); and enrollment status as 

Full Time show significance.  Hispanic, Other, and Full Time have odds ratios greater 

than 1.00, indicating students who have these characteristics are more likely to attain 

math readiness.  Males (odds ratio < 1.00) are less likely to attain math readiness as 

females.  Age negatively impacts student attainment of math readiness (odd ratio < 

1.00).  None of the college expenditures showed significance in the model. 

101 



Table 15 

Logistic Regression Results for Math Readiness (n = 4,960) 

Predictors B SE p Odds Ratio 

Constant -5.259 1.700 .002* .005 

(RACE/ETHNICITY) WHITE   <.001*  

(RACE/ETHNICITY) BLACK -.252 .105 .017 .777 

(RACE/ETHNICITY) HISPANIC .376 .093 <.001* 1.457 

(RACE/ETHNICITY) OTHER .738 .116 <.001* 2.092 

(GENDER) MALE -.428 .071 <.001* .652 

AGE -.041 .005 <.001* .959 

(ENROLLMENT STATUS) FULL TIME .664 .075 <.001* 1.942 

(LOCATION) SUBURBAN LARGE   .168  

(LOCATION) RURAL FRINGE -2.003 2.329 .390 .135 

(LOCATION) LARGE CITY -1.034 1.592 .516 .355 

(LOCATION) MIDSIZE CITY -2.491 2.342 .288 .083 

(SIZE) LARGE 2 YEAR -2.002 1.803 .267 .135 

TOTAL REVENUES .000 .000 .268 1.000 

% INSTRUCTION 12.299 7.926 .121 2.19E+05 

% ACADEMIC SUPPORT 15.510 35.000 .658 5.44E+06 

% STUDENT SERVICES 14.593 15.176 .336 2.18E+06 

% OPERATIONS & MAINTENANCE -12.513 13.346 .348 .000 

% SCHOLARSHIP & FELLOWSHIPS -.974 5.508 .860 .378 

% AUXILIARY ENTERPRISES -49.573 120.743 .681 .000 

Note: p-value <.01 is considered significant for the model (NCES, 2012). 

Successful Completion of Gateway English 

With the model containing only the student input variables (race/ethnicity, 

gender, age, and enrollment status), the results show that these variables significantly 

predict whether a student successfully completes college-level English (χ2 = 823.77.34, 
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df = 6, n = 7,634, p < .001).  When the institutional input characteristics variables 

location and size were added to the logistic regression, the predictability of the model 

improved (χ2 = 945.83, df = 10, n = 7,634, p < .001).  The addition of the institutional 

input variable total revenues improved the model (χ2 = 963.12, df = 11, n = 7,634, p < 

.001).  With the addition of the institutional expenditure variables (% instruction, % 

academic support, % student services, % operations and maintenance, % scholarships 

and fellowships, and % auxiliary enterprises), the predictability of the model improved 

significantly (χ2 = 1004.14, df = 17, n = 7,634, p < .001). 

The Hosmer and Lemeshow goodness-of-fit test produced a p-value of .172 from 

a chi-square distribution with eight degrees of freedom demonstrating the model is a 

good fit.  The overall model fit is 67.4%, predicting students completing 15 college-level 

credit hours 44.7% better than the null model.  The Nagelkerke R2 is .167, indicating 

that 16.7% of the variance in the model is accounted for by the independent variables.   

Table 16 presents the summary of the full model.  Race/ethnicity as White or 

Black, gender as Male, Age, enrollment status as Full Time, and % Student Services 

are significant.  The variable Full Time has an odds ratio greater than 1.00 indicating 

that full time students are more likely to complete the gateway English class.  Whites 

were more likely to complete the gateway English class.  Age has a negative impact on 

completion of gateway English (odds ratio < 1.00).  Male students are less likely to 

complete the gateway English class.  The variable % Student Services has an 

extremely high odds ratio indicating a positive effect on the model, but also indicating 

interaction with other variables within the model.    
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Table 16 

Logistic Regression Results for Successful Completion Gateway English (n = 7,634) 

Predictors B SE P Odds Ratio 

Constant -6.098 1.259 <.001* .002 

(RACE/ETHNICITY) WHITE   <.001*  

(RACE/ETHNICITY) BLACK -.388 .073 <.001* .679 

(RACE/ETHNICITY) HISPANIC -.085 .065 .194 .918 

(RACE/ETHNICITY) OTHER -.017 .082 .834 .983 

(GENDER) MALE -.478 .051 <.001* .620 

AGE -.047 .004 <.001* .954 

(ENROLLMENT STATUS) FULL TIME .975 .054 <.001* 2.650 

(LOCATION) SUBURBAN   .306  

(LOCATION) RURAL FRINGE -.886 1.694 .601 .412 

(LOCATION) LARGE CITY -.179 1.165 .878 .836 

(LOCATION) MIDSIZE CITY .159 1.708 .926 1.173 

(SIZE) LARGE 2 YEAR -.444 1.324 .737 .641 

TOTAL REVENUES .000 .000 .288 1.000 

% INSTRUCTION 12.526 5.790 .031 2.75E+05 

% ACADEMIC SUPPORT -10.581 25.540 .679 .000 

% STUDENT SERVICES 33.815 11.078 .002* 4.85E+14 

% OPERATIONS & MAINTENANCE -13.416 9.780 .170 .000 

% SCHOLARSHIPS & FELLOWSHIPS 1.505 4.018 .708 4.506 

% AUXILIARY ENTERPRISES -64.136 87.098 .462 .000 

Note: p-value <.01 is considered significant for the model (NCES, 2012). 

Successful Completion of Gateway Math 

 With the model containing only the student input variables (race/ethnicity, 

gender, age, and enrollment status), the results show that these variables significantly 

predict whether a student successfully completes college-level math (χ2 = 553.56, df = 
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6, n = 7,634, p < .001).  When the institutional input characteristic variables for location 

and size were added to the logistic regression, the predictability of the model improved 

(χ2 = 575.32, df = 10, n = 7,634, p < .001).  The addition of the institutional input variable 

total revenues improved the model (χ2 =578.32, df = 11, n = 7,634, p < .001).  With the 

addition of the institutional expenditure variables (% instruction, % academic support, % 

student services, % operations and maintenance, % scholarships and fellowships, and 

% auxiliary enterprises), the predictability of the model improved significantly (χ2 = 

615.24, df = 17, n = 7,634, p < .001). 

 The Hosmer and Lemeshow Goodness-of-fit Test produced a p-value of 0.039 

from a chi-square distribution with eight degrees of freedom.  With the p-value below 

0.05, the model is not a good fit.  The overall model fit was 83.0%, predicting students 

successfully completing college-level math at 5.0%, demonstrating that the full model is 

not any better at predicting students successfully completing college-level math better 

than the null model.   

Table 17 presents the summary of the full model.  Race/ethnicity as White, Black, 

or Other; gender as Male; Age (an interval variable); enrollment status as Full Time; and 

% Student Services show significance.  Hispanic, Other, and Full Time have odds ratios 

greater than 1.00 indicating that students with these characteristics are more likely to 

complete college-level math.  Male students are less likely to complete college-level 

math.  Age also has a negative impact on completing college-level math (odds ratio < 

1.00).  The variable % Student Services has an extremely high odds ratio indicating 

positive impact on the model, but also indicating interaction with other variables within 

the model. 
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Table 17 

Logistic Regression Results for Successful Completion of Gateway Math (n = 7,634) 

Predictors B SE P Odds Ratio 

Constant -4.652 1.550 .003* .010 

(RACE/ETHNICTY) WHITE   <.001*  

(RACE/ETHNICITY) BLACK -.456 .101 <.001* .634 

(RACE/ETHNICITY) HISPANIC .018 .083 .833 1.018 

(RACE/ETHNICITY) OTHER .957 .095 <.001* 2.605 

(GENDER) MALE -.248 .064 <.001* .780 

AGE -.052 .007 <.001* .949 

(ENROLLMENT STATUS) FULL TIME .942 .070 <.001* 2.565 

(LOCATION) SUBURBAN   .122  

(LOCATION) RURAL FRINGE .928 2.212 .675 2.528 

(LOCATION) LARGE CITY 1.356 1.523 .373 3.881 

(LOCATION) MIDSIZE CITY 2.354 2.200 .285 10.523 

(SIZE) LARGE 2 YEAR .790 1.715 .645 2.204 

TOTAL REVENUES .000 .000 .774 1.000 

% INSTRUCTION 7.900 7.513 .293 2698.271 

% ACADEMIC SUPPORT -58.291 32.737 .075 .000 

% STUDENT SERVICES 43.104 13.985 .002* 5.24E+18 

% OPERATIONS & MAINTENANCE -8.199 12.933 .526 .000 

% SCHOLARSHIPS & FELLOWSHIPS -3.944 5.210 .449 .019 

% AUXILIARY ENTERPRISES -55.326 115.350 .631 .000 

Note: p-value <.01 is considered significant for the model (NCES, 2012). 
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Completion of 15 College-level Credits 

With the model containing only the student input variables (race/ethnicity, 

gender, age, and enrollment status), the results show that these variables significantly 

predict whether a student completes 15 college-level credit hours (χ2 = 758.59, df = 6, n 

= 7,634, p < .001).  When the institutional input characteristics of location and size were 

added to the logistic regression, the predictability of the model improved (χ2 = 790.01, df 

= 10, n = 7,634, p < .001).  The addition of the institutional input variable total revenues 

did not improve the model (χ2 = 790.01, df = 11, n = 7,634, p < .001).  With the addition 

of the institutional expenditure variables (% instruction, % academic support, % student 

services, % operations and maintenance, % scholarships and fellowships, and % 

auxiliary enterprises), the predictability of the model improved (χ2 = 798.96, df = 17, n = 

7,634, p < .001). 

 The Hosmer and Lemeshow goodness-of-fit test produced a p-value of .001 from 

a chi-square distribution with eight degrees of freedom demonstrating the model is not a 

good fit.  However, the overall model fit was 66.1%, predicting students completing 15 

college-level credit hours 55.7% better than the null model.  The Nagelkerke R2 was 

.134, indicating that 13.4% of the variance in the model is accounted for by the 

independent variables.   

Table 18 presents the summary of the full model.  Race/ethnicity as White or 

Black, Age, and enrollment status as Full Time show significance.  Full Time is the only 

variable having an odds ratios greater than 1.00, indicating that students who are full 

time their first semester in college are more than 3 times likely to complete 15 credit 

hours.  None of the institutional variables showed significance. 
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Table 18 

Logistic Regression Results for Completing 15 College-Level Credits (n = 7,634) 

Predictors B SE P Odds Ratio 

Constant -2.554 1.220 .036 .078 

(RACE/ETHNICITY) WHITE   <.001*  

(RACE/ETHNICITY) BLACK -.379 .071 <.001* .685 

(RACE/ETHNICITY) HISPANIC -.003 .064 .962 .997 

(RACE/ETHNICITY) OTHER .172 .079 .031 1.187 

(GENDER) MALE -.128 .050 .010 .880 

AGE -.015 .003 <.001* .985 

(ENROLLMENT STATUS) FULL TIME 1.189 .052 <.001* 3.284 

(LOCATION) SUBURBAN   .101  

(LOCATION) RURAL FRINGE -1.232 1.629 .449 .292 

(LOCATION) LARGE CITY -1.109 1.117 .321 .330 

(LOCATION) MIDSIZE CITY -.754 1.642 .646 .470 

(SIZE) LARGE 2 YEAR -.981 1.271 .440 .375 

TOTAL REVENUES .000 .000 .039 1.000 

% INSTRUCTION 5.725 5.586 .305 306.498 

% ACADEMIC SUPPORT 2.922 24.615 .906 18.580 

% STUDENT SERVICES 24.567 10.883 .024 4.67E+10 

% OPERATIONS & MAINTENANCE -14.898 9.372 .112 .000 

% SCHOLARSHIPS & FELLOWSHIPS -.478 3.888 .902 .620 

% AUXILIARY ENTERPRISES -73.235 84.110 .384 .000 

Note: p-value <.01 is considered significant for the model (NCES, 2012). 
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Completion of 30 College-Level Credits 

With the model containing only the student input variables (race/ethnicity, 

gender, age, and enrollment status), the results show that these variables significantly 

predict whether a student completes 30 college-level credit hours (χ2 = 790.64, df = 6, n 

= 7,634, p < .001).  When the institutional input characteristics location and size were 

added to the logistic regression, the predictability of the model improved (χ2 = 819.00, df 

= 10, n = 7,634, p < .001).  The addition of the institutional input variable total revenues 

improved the model (χ2 = 821.40, df = 11, n = 7,634, p < .001).  With the addition of the 

institutional expenditure variables (% instruction, % academic support, % student 

services, % operations and maintenance, % scholarships and fellowships, and % 

auxiliary enterprises), the predictability of the model improved (χ2 = 833.85, df = 17, n = 

7,634, p < .001). 

 The Hosmer and Lemeshow goodness-of-fit test produced a p-value of .065 from 

a chi-square distribution with eight degrees of freedom demonstrating the model is a 

slightly better fit than the null model.  The overall model fit was 75.1%, predicting 

students completing 30 college-level credit hours 9.9% better than the null model.  The 

Nagelkerke R2 was .153, indicating that 15.3% of the variance in the model is 

accounted for by the independent variables.   

Table 19 presents the summary of the full model.  Race/ethnicity as White, Black, 

or Other; gender as Male; Age (an interval variable); enrollment status as Full Time; and 

% Student Services demonstrate significance.  Other and Full Time have odds ratios 

greater than 1.00, indicating that students with these characteristics are more likely to 

attain 30 credit hours.  The variable % Student Services has an extremely high odds 
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ratio, indicating positive influence on the model, but interaction with other variables in 

the model. 

Table 19 

Logistic Regression Results for Completion of 30 College-Level Credits (n = 7,634) 

Predictors B SE P Odds Ratio 

Constant -3.643 1.386 .009* .026 

RACE   <.001*  

RACE(1) -.405 .083 <.001* .667 

RACE(2) .070 .072 .333 1.072 

RACE(3) .494 .088 <.001* 1.639 

SEX(1) -.261 .056 <.001* .770 

AGE -.036 .005 <.001* .965 

TIME(1) 1.274 .061 <.001* 3.573 

LOCALE   .366  

LOCALE(1) -.898 1.876 .632 .407 

LOCALE(2) -.572 1.290 .658 .565 

LOCALE(3) .042 1.885 .982 1.043 

ccsizset(1) -.527 1.464 .719 .590 

Avg_Total_Rev_3yr .000 .000 .128 1.000 

Pct_Instruction_3YR 7.202 6.428 .262 1,342.773 

Pct_AcadSupport_3YR -14.832 28.129 .598 .000 

Pct_StudentServ_3YR 34.227 12.277 .005* 7.32*1014 

Pct_OperationMaint_3YR -17.011 10.894 .118 .000 

Pct_Scholarships_3YR -1.166 4.463 .794 .311 

Pct_AuxEnterprise_3YR -76.793 96.920 .428 .000 

Note: p-value <.01 is considered significant for the model (NCES, 2012). 
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Re-Enrollment in the Second Fall Semester 

With the model containing only the student input variables (race/ethnicity, 

gender, age, and enrollment status), the results show that these variables significantly 

predict whether a student re-enrolled the second fall semester (χ2 = 289.93, df = 6, n = 

7,634, p < .001).  When the institutional input characteristics location and size were 

added to the logistic regression, the predictability of the model improved (χ2 = 348.16, df 

= 10, n = 7,634, p < .001).  The addition of the institutional input variable total revenues 

did not improve the model (χ2 = 348.31, df = 11, n = 7,634, p < .001).  With the addition 

of the institutional expenditure variables (% instruction, % academic support, % student 

services, % operations and maintenance, % scholarships and fellowships, and % 

auxiliary enterprises), the predictability of the model improved (χ2 = 375.41, df = 17, n = 

7,634, p < .001). 

The Hosmer and Lemeshow Goodness-of-fit Test produced a p-value of 0.567 

from a chi-square distribution with eight degrees of freedom demonstrating that the 

model is a slightly better fit than the null model.  The overall model fit was 60.0%, 

predicting students re-enrolling in the second fall semester 47.1% better than the null 

model.  The Nagelkerke R2 was .064 indicating that 6.4% of the variance in the model is 

accounted for by the independent variables.   

Table 20 presents the summary of the full model.  Race/ethnicity as White, 

Hispanic, or Other; gender as Male; Age (an interval variable); and enrollment status as 

Full Time have p-values of less than 0.001 indicating significance.  The variables % 

Instruction, % Student Services, and % Operations and Maintenance also have p-

values demonstrating significance.  Hispanic, Other, and Full Time have odds ratios 

greater than 1.00, indicating that students with these characteristics are more likely to 
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re-enroll in the second fall semester.  The variables % Instruction and % Student 

Services have extremely high odd ratios, indicating positive influence on the model, but 

interaction with other variables within the model. 

Table 20 

Logistic Regression Results for Re-Enrollment in Second Fall Semester (n = 7,634) 

Predictors B SE P Odds Ratio 

Constant -3.901 1.171 .001* .020 

RACE   <.001*  

RACE(1) -.079 .068 .247 .924 

RACE(2) .352 .062 <.001* 1.421 

RACE(3) .366 .077 <.001* 1.442 

SEX(1) -.166 .048 <.001* .847 

AGE -.013 .003 <.001* .987 

TIME(1) .616 .051 <.001* 1.851 

LOCALE   .026  

LOCALE(1) -2.346 1.575 .136 .096 

LOCALE(2) -1.274 1.082 .239 .280 

LOCALE(3) -.765 1.593 .631 .465 

ccsizset(1) -1.426 1.231 .247 .240 

Avg_Total_Rev_3yr .000 .000 .117 1.000 

Pct_Instruction_3YR 14.709 5.383 .006* 2.44*1006 

Pct_AcadSupport_3YR 2.148 23.864 .928 8.570 

Pct_StudentServ_3YR 35.006 10.442 .001* 1.60x1015 

Pct_OperationMaint_3YR -25.237 9.046 .005* .000 

Pct_Scholarships_3YR 5.389 3.735 .149 219.026 

Pct_AuxEnterprise_3YR -172.343 80.897 .033 .000 

Note: p-value <.01 is considered significant for the model (NCES, 2012). 
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Summary 

 Logistic regression was used to determine the influence of institutional 

expenditures on student completion of milestones and momentum points after 

controlling for the influence of race/ethnicity, gender, age, enrollment status, institutional 

location, and institutional size.  The population (N = 30,654) utilized in this study was the 

fall 2006, fall 2007, and fall 2008 first-time-in-college student populations at a large 

Texas community college district.  Population demographics were presented, and an 

analysis of variance was performed on the independent variables to determine 

multicollinearity.   

 A sample size of 7,634 was used to run a block logistic regression with the first 

block including the student variables of race/ethnicity, gender, age, and enrollment 

status; the second block including institution location and size; the third block included 

total college revenues; and the fourth block including the institutional expenditure 

variables of % Instruction, % Student Services, % Academic Support, % Operations and 

Maintenance, % Scholarships and Fellowships, and % Auxiliary Enterprises.  The 

overall model results were reported as well as a summary table of the odds ratios for 

the three milestones (Reading Readiness, Writing Readiness, and Math Readiness) 

and the five momentum points (Successful Completion Gateway English, Successful 

Completion of Gateway Math, Completing 15 College-level Credits, Completing 30 

College-level Credits, and Re-enrollment in the Second Fall Semester).  Due to the 

large sample sizes for the analyses, a p-value of <.01 was used to indicate significance. 

Table 21 provides a summary of the significant predictors from each of the eight 

113 



analyses.  The X indicates the variables exhibiting significance within each milestone 

and momentum point analysis. 

 The eight analyses determined that student characteristics exhibited the most 

influence on student achievement of milestones and momentum points.  The variables 

Age negatively influenced student achievement on all of the milestones and momentum 

points.  Gender as Male negatively influenced student achievement of all the milestones 

and all the momentum points except Completion of 15 Credits.  The influence of 

race/ethnicity on completion of the milestones and momentum points varied.  

Institutional characteristics of location, size, and total revenues showed no impact on 

student achievement of milestones and momentum points.  The institutional expenditure 

variable % Student Services was significant for the momentum points Completion of 

Gateway English, Completion of Gateway Math, Completion of 30 Credits, and Re-

Enrollment in the Second Fall Semester.  The institutional expenditure variables % 

Instruction and % Operations & Maintenance were significant only on the momentum 

point Re-Enrollment in the Second Fall Semester.  

 The addition of the institutional expenditures improved the overall model results 

for Reading Readiness, Writing Readiness, Completion of Gateway English, Completion 

of 30 Credits, and Re-enrollment in the Second Fall Semester.  The results of the 

Hosmer and Lemeshow goodness-of-fit test indicated good model fit for these 

outcomes.  However, the addition of the institutional expenditures did not improve the 

results for Math Readiness, Completion of Gateway Math, and Completion of 15 

Credits.  The Hosmer and Lemeshow goodness-of-fit tests for Math Readiness, 

Completion of Gateway Math, and Completion of 15 Credits indicated poor model fit.   
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Table 21 
 
Summary of Variable Significance on Milestones and Momentum Points 

 Outcomes 

 Milestones Momentum Points 

 
 
 
 

Predictors 

Reading 
Readine

ss 

Writing 
Readin

ess 

Math 
Readi
ness 

Completi
on of 

Gateway 
English 

Completi
on of 

Gateway 
Math 

Completi
on of 15 
Credits 

Comple
tion of 

30 
Credits 

Re-
enrollm

ent 
2nd 
Fall 

Semes
ter 

(Race/Ethnicity) 
White X X X X X X X X 

(Race/Ethnicity) 
Black    X X X X  

(Race/Ethnicity) 
Hispanic X  X     X 

(Race/Ethnicity) 
Other X X X  X  X X 

(Gender) Male X X X X X  X X 

Age X X X X X X X X 

(Enrollment 
Status) Full Time X X X X X X X X 

Location         

Size         

Total Revenues         

% Instruction        X 

% Academic 
Support         

% Student 
Services    X X  X X 

% Operations & 
Maintenance        X 

% Scholarships 
& Fellowships         

% Auxiliary 
Enterprises         

115 



 The momentum point Re-enrollment Second Fall Semester demonstrated the 

most impact by institutional expenditures with % Instruction, % Student Services, % 

Operations and Maintenance showing significance.  The full model was 47.1% better at 

predicting student attainment of this momentum point than the null model.   

This chapter focused on the statistical procedures and the results of the logistic 

regression analyses.  Chapter 5 provides the conclusions and implications for practice 

as well as recommendations for further research. 
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CHAPTER 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Introduction 

 This chapter provides an overall summary of the project with the major findings 

organized by the research questions.  The second section contains the conclusions 

drawn from the findings with a discussion of possible implications on policy and 

practice.  In the final section the research discusses recommendations for further study. 

Summary 

Community colleges serve an increasingly diverse population while their budgets 

continue to shrink.  Factors describing the community college environment and its 

interaction with student characteristics are needed to understand the education process 

at community colleges.  With the increasing pressure of competition and accountability, 

community colleges must become efficient and effective in helping students improve 

their educational attainment by increasing their knowledge and skills.  Community 

colleges must devise new ways of analyzing student success data that encompass the 

student’s entire education process.  Previous research suggests that student 

persistence and success is enormously complex and institutions should consider 

institutional characteristics as well as student characteristics (Bailey et al., 2005; Berger 

& Braxton, 1998; Boughan & Clagett, 2008; Jenkins, 2007; Titus, 2003).   

The purpose of this study was to develop a model of institutional effectiveness for 

community colleges by examining the extent to which institutional expenditures 

influence student completion of milestones and momentum points.  Milestones were 

identified as completing the developmental education requirements (Reading 
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Readiness, Writing Readiness, or Math Readiness).  Momentum points were identified 

as completion of gateway English, completion of gateway math, completing 15 college-

level credits, completing 30 college-level credits, and re-enrollment the second fall 

semester.  Astin’s (1993) I–E–O theory was used as the theoretical concept for the 

study.  “The I–E–O model is specifically designed to produce information on how 

outcomes are affected by different educational policies and practices” (Astin, 1993, p. 

37). 

The population for the study was the fall 2006, fall 2007, and fall 2008 first-time-

in-college student cohorts at a large Texas community college district comprised of 

seven separately accredited institutions.  The cohorts were tracked for 3 years.  Logistic 

regression was the statistical method utilized because the milestones and momentum 

points (dependent variables) were dichotomous, and the influence of certain student 

and institutional characteristic variables (independent variables) could be controlled by 

loading those variables into the equation via block method.   

Institutional characteristics data were gathered from publically available datasets 

provided by the National Center for Education Statistics’ (NCES) Integrated 

Postsecondary Education Data System (IPEDS, 2011) and the Texas Higher Education 

Coordinating Board’s (THECB, 2011) developmental education accountability measures 

reporting system.  Student characteristics data and milestone and momentum point 

completion data were gathered from the targeted population student dataset.  The 

following research questions were used to guide the analysis: 

1. Do institutional expenditures influence student attainment of milestone and 

momentum points at Texas community colleges? 
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2. Which institutional expenditures have the most influence on student 

attainment of milestone and momentum points at Texas community colleges? 

In general the results presented in Chapter 4 suggested that student 

characteristics of race/ethnicity, gender, age, and enrollment status have the greatest 

impact on student completion of milestones (i.e. completing developmental education 

requirements in reading, writing, and math) and momentum points (i.e.completing 

gateway English, completing gateway math, completing 15 college-level credits, 

completing 30 college-level credits, and re-enrollment in the second fall semester).  

These findings are consistent with the prior research by Adelman (1999, 2006) and 

Calcagno et al. (2007).  Institutional characteristics of location and size were found not 

to be significant to student success as measured by any of the milestones or 

momentum points, which is not consistent with the prior research by Adelman (1999, 

2006) and Calcagno et al. (2007).  In this study, total college revenues have no 

significant impact on student completion of milestones and momentum points. However 

the way institutions spend the revenues does have an impact.  A summary of the major 

findings are organized by the research questions as follows. 

Research Question 1: Do Institutional Expenditures Influence on Student Attainment of 
Milestones and Momentum Points at Texas Community Colleges? 

 Institutional financial variables were found to have an impact on the milestones of 

Reading Readiness and Writing Readiness.  The logistic regression models showed an 

overall good fit for each milestone.  At least 10% of the variance of each milestone 

model was accounted for by the financial variables.  The logistic regression analysis for 

the milestone of Math Readiness indicated no influence by the institutional financial 
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variables on student attainment of this milestone.  The full model was no better at 

predicting student attainment of Math Readiness than the null model. 

The institutional financial variables were found to have an additional impact on 

the momentum points of Completion of Gateway English, Completion of 30 Credits, and 

Re-enrollment in the Second Fall Semester.  The logistic regression models showed an 

overall good fit for each momentum point.  The variance of the momentum point models 

for Completion of Gateway English and Completion of 30 Credits was over 15%.  For 

the momentum point of Re-enrollment in the Second Fall Semester, only 6% of the 

variance in the overall model was accounted for by the independent variables. 

The logistic regression analyses for the momentum points of Completion of 

Gateway Math and Completion of 15 Credits provided mixed results.  The results from 

the Hosmer and Lemeshow goodness-of-fit test demonstrated that the full model with 

the financial variables was not a better fit than the null model.  Based on the results, the 

researcher concluded that the financial variables did not impact student completion of 

these two momentum points. 

Research Question 2: Which Institutional Expenditures Have the Most Influence on 
Student Attainment of Milestones and Momentum Points? 

 Not all the financial variables utilized in the analyses demonstrated an influence 

on milestones and momentum points.  Student Services expenditures were significant 

for Completion of Gateway English, Completion of Gateway Math, Completion of 30 

Credits, and Re-enrollment in the Second Fall Semester.  Instructional expenditures and 

Operations and Maintenance expenditures were significant on Re-enrollment in the 

Second Fall Semester. 
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Discussion 

 Several conclusions can be drawn from this study. First, Astin’s I–E–O model is 

an appropriate framework for identifying institutional influences related to student 

success at community colleges.  Astin (1993b) explained how the industrial production 

model of producing graduates is an “inadequate representation of the process of higher 

education (p. 30).  Student status at the point of entry or “the student’s educational 

potential” (p. 30) must also be taken into consideration when measuring the 

effectiveness of an institution in assisting a student in reaching an outcome.  Ewell 

(2008) illustrated the different entry points of students attending community colleges, 

including students starting and completing adult basic education and remedial education 

prior to beginning college level classes.  Ewell’s inclusion of completion of adult basic 

education and remedial education as students’ milestone events at community colleges 

supports the need for a framework such as Astin’s I-E-O model for assessing 

community college effectiveness.     

Second, the ability to track students at the institutional level over time provides a 

robust method for providing data on student success.  Previous studies by C. Adelman 

(2005, 2006); S. Adelman (1995); Calcagno et al. (2007); and Ewell, Parker, and Jones 

(1988) demonstrate how longitudinal cohort analyses can provide information on how 

students move through college.  Combining cohort analysis with student milestone and 

momentum point completion as performed in this study highlights achievement gaps 

among different groups of students (Leinbach & Jenkins, 2008).  As demonstrated by 

Jenkins (2007), analyses like the one demonstrated by this study allow community 
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college administrators to measure the effectiveness of policies and procedures within 

the context of their own institutions.   

Third, the publically available IPEDS data provides minimally useful institutional-

level data to perform analyses using institutional characteristics as predictors of student 

success. This perspective is supported  by the Aspen Institute which uses publicly 

available data as indicators of excellence for only the first round in its national 

competition in community college excellence and requires more detailed local data in 

Rounds 2 and 3 (Aspen Institute, 20011b).  The activities supported through Achieving 

the Dream also focus on more discreet measures of student success to help institutions 

target resources for improvement (Rutschow et al., 2011). 

 Fourth, after controlling for student and institutional input characteristics, 

variations in the amount of influence institutional expenditures exerted on the different 

student milestones and momentum points were identified.  For example, none of the 

institutional expenditures demonstrated influence on the milestones of Reading 

Readiness, Writing Readiness, and Math Readiness.  The diverse backgrounds of 

community college students and the variety of student intentions for attending 

community college make it extremely difficult for researchers to account for these 

differences in performance measures (Lane, 2003).  Institutional level spending 

categories may be too broad for measuring institutional impact on developmental 

education outcomes.  A different approach such as program level evaluation may be 

required to determine institutional effectiveness on these student milestones (Grubb, 

2001).          
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Fifth, no institutional expenditures demonstrated influence on the momentum 

point Completion of 15 Credits.  This particular quantitative momentum point may not 

present an accurate picture for community college students (Lane, 2003).  Additional 

studies including qualitative analyses should be performed by researchers to ensure the 

validity of this performance measure as a momentum point.   

Sixth, Student Services expenditures demonstrated influence on all of the 

momentum points, except Completion of 15 Credits. This contradicts Ryan’s findings 

(2005) at the four-year college level who found that four-year colleges student services 

did not impact student success as measured by completion of a degree.  Along with 

Student Services, Instructional expenditures and Operations & Maintenance 

expenditures also demonstrated influence on Re-enrollment in the Second Fall 

Semester and, therefore, student retention.  The results for the Instructional 

expenditures support the findings by Lawal (2008) and Wyman (1997). The influence of 

Operations & Maintenance expenditures on retention is new and may be a finding solely 

for the colleges in this study.  This information can be utilized by community college 

policymakers during the budgeting process to reallocate expenditures to support 

student success.   

Last, it should be noted that full time enrollment in the first semester exhibited the 

greatest influence on student completion of milestones and momentum points.  The p-

value for this variable was significant on all the milestones and momentum points.  This 

finding supports the earlier findings of Adelman (1999, 2006) that full time enrollment 

has a positive impact on degree completion.  This finding suggests that institutions that 

focused resources and support services to assist and encourage full-time enrollment of 
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students for at least the first semester would generate positive influence on this 

measure of student success.   

The most informative results in regard to full time enrollment were the odd ratios 

for the momentum points.  Based on the results from this study, a full time student is 

2.65 times more likely to successfully complete English-1301, 2.56 times more likely to 

successfully complete a college-level math, 3.28 times more likely to complete 15 

credits, 3.57 times more likely to complete 30 credits, and 1.85 times more likely to re-

enroll the second fall semester.  The difference in odds ratios for credit course 

completions in comparison to the odds ratio for re-enrollment suggests that even though 

full time students re-enroll the second fall semester, there may be other factors 

influencing student behavior for these momentum points, such as student intentions 

(Lane, 2003),  which are not captured within the framework of this study.  Ryan (2005) 

examined the impact of institutional expenditures on student engagement.  He 

concluded that further examination of links between institutional expenditures and 

student behavior such as student engagement in the classroom and with the broader 

college environment “may provide support for initiatives to reverse historical trends and 

adjust institutional spending” (p. 248). 

Implications for Practice 

The results of this study have implications on the policy and practice of 

community colleges.  Student success is a complicated issue and community college 

personnel should pay close attention to not only their students but also the institutional 

environment.  As demonstrated by the results of this study, the way community colleges 

determine how they spend their money impacts student success.  By examining 

additional ways in which the college environment influences student success, 
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community college administrators, and policy makers can design environments that 

have a positive effect on student learning as was supported by Strange (2003). 

This study has also suggested that new ways of examining student and 

institutional data can inform college administrators and policy makers looking to develop 

new practices that support student learning and student success.  For example, the 

finding regarding the influence of Student Services on student completion of gateway 

math and gateway English, completion of 30 credits, and re-enrollment should not be 

ignored.  Academic advising, counseling, new student orientation, financial aid, and 

career planning and placement are substantial activities of the student services 

departments within the colleges of this study.  Rutschow et al. (2011) and Jenkins 

(2007) recommend alignment of student services function in support of student success 

and targeting resources for student outcomes improvement.  In addition, identifying 

activities that have been determined to support student success gives college 

administrators the ability to increase resources to support these activities or maintain 

support during lean budget periods.   

The results of this study indicate that student measures appropriate for 

community colleges should be used for benchmarking as proposed by Dougherty et al. 

(2009). Institutional support through Student Services, Instruction, and Operations & 

Maintenance may influence student decisions to stay or go.  However, completion of 15 

credits may not be an appropriate measure for all community college students.  

Benchmarking provides opportunities for community college faculty, staff, and 

administrators to engage in analysis of their own college data and interpret the results in 

meaningful ways that lead to improvements.  Benchmarking also provides a framework 
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from which community colleges can scan the environment to anticipate changes.  The 

concept of a culture of inquiry moves the locus of change from the data to community 

college personnel and provides the process by which college personnel can question, 

challenge, and change processes and assumptions to improve effectiveness.  To 

develop a culture of inquiry that initiates change, data utilized must be appropriate to 

college mission and educational environment. Community colleges must come to 

understand that how they decide “what information to collect, whom to involve in data 

interpretation, and how to communicate results can be as important as the results 

themselves” (Dowd, 2005, p. 2).   

Recommendations for Future Research 

 The results of this study lead to several recommendations for future research.  

First, a more robust statistical method such as hierarchical linear modeling or structural 

equation modeling should be used to determine between institution variations.  Logistic 

regression was robust enough to examine the influence of student characteristics, 

institutional characteristics, and institutional financial data on student success, but it was 

not able to discern differences between institutions. 

 Second, a larger number of community colleges should be used in future studies.  

Although the size of the student cohorts were sufficient for this study, the number of 

institutions utilized in this study did not provide a large enough population to reduce 

multicollinearity among the independent variables.  Although some multicollinearity 

among the variables was reduced by removing redundant variables, the researcher was 

not able to increase the number of institutions within the population, which is an 

acceptable method for reducing multicollinearity (Pedhazur, 1997).  A larger number of 
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community colleges, such as the community colleges within a selected state, would 

provide a large enough population for use of the more robust statistical methods of 

hierarchical linear modeling and structural equation modeling. 

 Third, this study did not explore the interactions between momentum points or 

the cumulative effect of students completing multiple momentum points on major 

milestones such as graduation or transfer.  Future researchers should consider 

designing studies that explore the cumulative effect of completion of multiple 

momentum points. 

 Fourth, this study was conducted on all first-time-in-college students enrolled in 

their first semester.  Designing future studies to take into account students’ expressed 

goals, e.g. obtain a degree, obtain a certificate, or transfer to a four-year college or 

university, may provide a more nuanced perspective. 

 Fifth, this study did not take into account students who attend more than one 

institution or students enrolling in multiple institutions (Adelman, 2005, 2006).  These 

non-traditional enrollment patterns that characterize community college students make 

applying and tracking student success measures difficult (Adelman, 2005).  Moore and 

Shulock (2009) recommended helping institutions develop better policies to increase 

student success and making better use of large student data sets to perform student 

outcomes analyses.  The seven colleges comprising the community college district in 

this study act as a consortia.  Enrollment and transfer within the community college 

district is transparent to students making it easy for them to take classes where 

convenient, no matter in which of the seven colleges.  Examining student milestone and 

momentum point completion at the district level and using the district level institutional 
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expenditures may yield different results.  A district level analysis of milestone and 

momentum point completion may provide results that can inform district policy and the 

practice of district policy at the colleges.   

 Finally, future researchers should consider using institutional level financial data 

instead of the IPEDS Financial Survey.  The IPEDS financial data provide consistent 

definitions for institutional expenditures, but the reported expenditures are too broad to 

provide contextual information.  For example, knowing the proportion of Student 

Services expenditures allocated to salaries, office supplies, marketing materials, 

professional development, equipment, or activities would provide greater context for 

detailed analysis.  Detailing what expenditures are included in Operations & 

Maintenance could lead to the understanding of how these institutional expenditures 

may influence student retention at community colleges.  How an institution divides and 

spends its resources could provide additional insight into how specific financial 

expenditures influence student success. 

Summary 

 This study focused on examining the influence of community college 

expenditures on student completion of milestones and momentum points.  The intent 

was to provide community college practitioners and policymakers with information 

useful in decision making for improving student success.  The results of this study 

should be of particular interest to community colleges that must manage their missions 

with shrinking budgets.  The use of Astin’s (1993, 2012) I–E–O model, confirmed that 

institutional context, defined as the way the college spends its money within the 

framework of this study, has some influence on student success.  The influence of 
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student services on completion of gateway courses, completion of college credits, and 

retention adds to the body of knowledge and reinforces the importance of student 

services in supporting student success (Rutschow et al., 2011; Titus, 2006).  The results 

of this study emphasize the importance of tracking student progress over time to 

provide useful data in the institutional planning process (Jenkins, 2007; Leinbach & 

Jenkins, 2008), particularly in budgetary planning to inform decision making that 

impacts student success.  
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