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Abstract
Title:
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Author:
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Major Advisor:

Thomas J. Marcinkowski, Ph. D.

Due to periodic decreases in government funding for higher education,
higher education institutions have relied increasingly on philanthropic gifts. As a
result, private funding, including alumni giving, has increased over the past halfcentury, climbing from $2.1 billion in 1965 to $57.48 billion in 2016 (Giving USA
2016).
The purpose of this study was to investigate the relationship of student
engagement to alumni giving at a private technological university. The study
examined this relationship using two data sets: National Survey of Student
Engagement (NSSE) from this university’s Office of Institutional Research, and
alumni giving data from this university’s Development Office. These data were
accessed for undergraduate students who graduated in 2005, 2007, 2009, and 2011.
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Consistent with a quantitative approach to the secondary analysis of
existing data, data were analyzed using descriptive and inferential statistics. For
the latter, logistic and multiple regression analyses were used to determine the
relationship of three sets of factors (i.e., five NSSE Benchmarks and sets of
demographic and experiential factors) to five dependent measures of alumni
giving.
Logistic regression results indicated that 16 variables, derived from these
three sets of factors, accounted for nearly 74% of the variance in donor status.
Multiple regression results indicated that selected NSSE Benchmarks, and selected
experiential and demographic factors, were related to four measures of alumni
giving. Results of regression analysis indicated that the NSSE Benchmarks
Supportive Campus Environment (SCE) and Student Faculty Interaction (SFI) were
significantly related to alumni giving. Further, two demographic factors, age and
ethnicity, had a significant relationship to alumni giving. Lastly, two experiential
factors, status as an intercollegiate athlete and residence during the senior year, had
a significant relationship to alumni giving., Additional analyses were conducted for
alumni with high scores on one or more of the dependent measures due to the
exploratory nature of this study and to practical interest in those data.
The results of this research study provided further support for student
engagement theory and student involvement theory as they relate to alumni giving.
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Chapter 1
Introduction
Background
As government funding of higher education has been decreasing
significantly, higher education institutions have increasingly relied on
philanthropic gifts from individuals, corporations, religious organizations, and
foundations, among other sources. Due to the increasing cost of higher education
in the United States, private universities have had an even greater need for
private philanthropic gifts to support students’ financial needs and university
operations. As a result, private funding for higher education has gained
momentum over the past half –century, climbing from $2.1 billion in 1965 to
$37.45 billion in 2014 (Cheslock and Gianneschi, 2008)
With the increasing necessity of alumni donations to fund higher
education, there is an increasing emphasis on the exploration of strategies and
motivations that encourage alumni to donate back to their universities. In order to
be strategic about how they seek to engage alumni and increase alumni giving,
educational leaders, including development and alumni affairs office staff, need a
better understanding of what motivates alumni to donate.
Many economists and social psychologists have been engaged in various
kinds of analyses and research in order to gain insight into the factors that
motivate alumni to devote time and/or financial support for the betterment of
their alma mater. Altruism and exchange theories are examples of theories that
1

have been tested as ways to explain motivations for behaving in pro-social ways.
Even though altruism is the primary trigger for most alumni donations, it is not
the only reason for their donations. Social psychologists suggest that motivation
for philanthropy also stems from an alumnus’s sense of obligation to repay his or
her institution, from satisfaction at the opportunity of having his or her name
printed in the honor roll of an alumni magazine or annual report, or from having
a building named after him or her, as explained by theories of reciprocity (Zhang
and Epley, 2009) and exchange (Lindzey, Gilbert, & Fiske, 1998).
Student engagement. Refers to the degree of attention, curiosity,
interest, optimism, and passion that students show when they are learning or
being taught, which extends to the level of motivation they have to learn and
progress in their education.
Zhao and Kuh (2004) explained that student engagement is of utmost
importance in understanding the alumni experience, as well as in predicting
alumni motivations and giving. They found that higher education institutions
that promote student engagement have higher levels of student achievement and
satisfaction. In addition, a number of researchers have found that student
engagement and satisfaction with the college experience were strong positive
correlates or predictors of alumni giving and involvement (Carini, Kuh, &
Klein, 2006; Chickering & Gamson, 1991; Field, 2011a). Therefore, student
engagement can and does influence both student achievement prior to and
alumni giving after their graduation.
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Student engagement has been researched by many scholars on an in-depth
basis. The factors that promote the engagement of college students include: (a)
student-faculty contact; (b) cooperation among students; (c) active learning; (d)
prompt feedback; (e) time on task; (f) high expectations; and (g) respect for diverse
talents and ways of learning (Carini et al., 2006; Chickering & Gamson, 1991;
Chickering & Gamson, 1987; Kuh, 2001b; Pascarella, Terenzini, & Feldman,
2005). These factors help us understand students’ academic experience. These
student engagement factors are measured by NSSE survey. NSSE is one compass
that can help determine whether student behavior and institutional practices are
headed in the right direction. NSSE initiatives are undertaken to respond to
increasing demands for evidence of student engagement. Its long- term success
depends on the continued cooperation and commitment of forward-looking leaders
like the presidents, deans, and institutional research officers who stepped out in
front to involve their schools in NSSE. It also depends on the responsible use of the
resulting data by accreditors, state system officials, and media representatives who
understand the need to make the public more aware of what really matters to
student engagement and learning.
Alumni giving. In a literature review related to alumni giving, researchers
came across distinct characteristics of alumni who give (Bruggink and Siddiqui,
1995; Weerts & Ronca, 2008). Alumni donors tend to have earned a bachelor’s
degree, earn higher salaries, are slightly more likely to be women (Brittingham &
Pezzullo, 1990), and are more likely to be unmarried (Bruggink & Siddiqui,
1995). Although this prior research may be useful to fundraising and alumni
3

officers in predicting prospective donors who may be more likely to give to their
alma maters, these are characteristics over which universities have no control.
Although the development officer’s team might be able to motivate alumni
donors through unique approaches of solicitation, their efforts might be advanced
if researchers provided insight into the key factors (e.g., alumni characteristics)
that motivate alumni to donate.
Recently, alumni loyalty and alumni giving have received increasing
attention from researchers seeking to understand the factors that transform students
into donors. No matter how student engagement is used to predict the donation
propensity of alumni, the primary goal of a University Development Office is to
cultivate students into alumni donors, so that this constituent group most likely to
donate can be specifically solicited while utilizing resources and conserving the
time of the fundraising office.
The relationship between student engagement and alumni giving. At a
number of universities, researchers have found that alumni giving is impacted by
student engagement with campus activities. Students who actively participated in
different kinds of campus activities, student groups and campus life affect their
giving as alumni (Bruggink & Siddiqui, 1995; Monks, 2003; Steeper, 2009).
However, there is a limited body of research that has investigated the relationship
between variables of student involvement on campus and student satisfaction to
alumni donation, particularly studies that have involved more than one university,
and studies that have used longitudinal, causal-comparative, or experimental
designs. For example, the relationships between specific kinds and characteristics
4

of student engagement and alumni giving remain somewhat unclear (Hummel,
2010; Ikenberry, 2000). Clarifying these relationships may provide university
leadership and development officers the tools needed to impact student success
and promote alumni giving participation (Field, 2011a; Pearson, 1999). It would
be helpful to be able to associate some combination of campus life experiential
factors, demographic factors, and psychological factors of alumni with their
positive or not so positive on-campus experiences, so that the Development Office
staff can utilize the information to streamline the fundraising process.
Further, as universities continue to experience economic crisis impacts and
losses of external funding, and therefore become increasingly dependent on
philanthropic support, information on the nature and extent of the relationship
between alumni donor rates and student engagement of individual class years
becomes increasingly important, even necessary (Friedmann, 2003). For this
reason, it is essential that University Development Offices increase their
solicitation activities for the purpose of increasing alumni donor participation.
Therefore, a timely study of this relationship at this university may be very helpful
for Development Officers who work to increase, if not maximize, alumni giving.
Research Problem
Higher education in the United States has a long history of fundraising
through alumni (CAE, 2014). Alumni and development officers are expected to
raise funds in more effective and efficient ways. In their attempt to use results of
existing research to do so, they encounter a number of problems. First, the data
and research available to Development Officers do not always enlighten them
5

about productive ways in which to raise these funds. Many research studies in the
area of alumni giving have focused on the demographic characteristics of alumni
who support their alma maters. Further, a limited number of studies have been
conducted that explore the impact that student engagement has on alumni giving,
although several (e.g., Steeper, 2009; 2004), have indicated that a positive
experience as students gave a greater probability of supporting their alma mater.
Finally, an even small number of studies have explored the effects of demographic
and student engagement factors on multiple indicators of alumni giving as separate
dependent variables (e.g., Golz, 2013; Steeper, 2009). As a result, what is left
unanswered is which undergraduate experiences promote satisfaction and may
increase their willingness, as alumni, to donate to their alma mater.
Second, many institutions work to improve academic and social
experiences on campus, which may have a higher probability that their graduates
will give back to their alma maters. However, empirical data from studies that
have explored these kinds of interventions and improvements is even more limited
(Chickering & Gamson, 1987; Chickering & Gamson, 1991).
Third, of the studies that have been investigated the student engagement –
alumni giving relationship in any depth, many have focused on a single institution,
primarily Ivy League colleges or large research universities (Field, 2011a; Kuh,
Schuh, whitt, E.J., & Associates 1991; Pascarella et al., 2005; Zhao & Kuh, 2004),
so limited research attention has been given to this area in younger private
universities such as this university. Due to the absence of this kind of prior
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research at this university, little is known about the relationship of student
engagement to alumni giving there.
For these reasons, there is a need for more in-depth research to determine
how the student engagement-related experiences, including their perceptions and
feelings, may influence the willingness of alumni to support their alma maters
financially at this and at other universities (Clotfelter, 2003).
Research Purpose and Research Questions
The purpose of this study was to investigate the relationship of student
engagement to alumni giving at this university. The study examined the
relationship using two data sets: National Survey of Student Engagement (NSSE),
conducted by this university’s Office of Institutional Research, and alumni giving
data available through this university’s Development Office. The two data sets
were assessed and analyzed for four cohorts, specifically students who were
graduating seniors in 2005, 2007, 2009, and 2011. These student engagement
characteristics include those measured in the following sections of the NSSE: (a)
Level of Academic Challenge; (b) Active and Collaborative Learning; (c) StudentFaculty Interaction; (d) Enriching Educational Experience; and (e) Supportive
Campus Environment (Kuh, 2001b).
Research questions. This research study explored the following research
questions. The relationship of selected NSSE, demographic, and experiential
factors to five different dependent variables associated with alumni giving were
explored. The order in which these factors are presented in these research
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questions reflects the findings of prior research (Field, 2011a; Golz, 2013; Ropp,
2014; Truitt, 2013).
1. What relationship, if any, exists between the following sets of indicators of
student engagement and alumni donations back to the university, as measured by
whether or not alumni donated to the university:
a. NSSE Benchmark scores;
b. demographic factors; and
c. university experience factors?
2. What relationship, if any, exists between selected NSSE, demographic, and
experiential factors, and alumni donations back to the university, as measured by
the numbers of years between graduation and their first gift?
3. What relationship, if any, exists between selected NSSE, demographic, and
experiential factors, and alumni donations back to the university, as measured by
the rate of giving (the numbers of gifts since graduation divided by the number of
possible giving years)?
4. What relationship, if any, exists between selected NSSE, demographic, and
experiential factors, and alumni donation back the university once the student
becomes an alumnus, as measured by their average actual donation (the total gift
amount divided by the number of actual gifts)?
5. What relationship, if any, exists between selected NSSE, demographic, and
experiential factors, and alumni donation back the university once the student
becomes an alumnus, as measured by their average possible donation (the total gift
amount divided by the number of possible giving years)?
8

Study Design
This study used quantitative methodology to investigate the relationship
between student engagement, based on National Survey of Student engagement
(NSSE) data obtained from graduating seniors (2005-2011), and alumni giving,
based on Development Office data pertaining to alumni donations to the university
by these graduated seniors (as alumni). Because this study used existing data, it
may be classified as a secondary analysis. Alumni giving was operationally
defined in five ways and, in each, in a manner that allowed the data from the entire
sample to be included in these analyses. The specific type of statistical analysis to
be used to explore these relationships included both correlational and regression
analysis.
Study Delimitations and Limitations
Study Delimitations. There were three primary delimitations associated
with this study. First, as is common in many of the other studies of the student
engagement – alumni giving relationship, data to be used in this study were limited
to those available for this specific university, a private, not-for-profit, independent,
scientific and technical university.
Second, no new data was collected from students or alumni for this study.
Rather, the only data that was used included archival data, specifically NSSE data
available through this university’s Office of Institutional Research and alumni
giving data available through this university’s Development Office
Third, as noted previously, NSSE and alumni giving data included in this study
was limited to on campus students. The data collected was from seniors who
9

graduated in Spring 2005, 2007, 2009 and 2011. Data from alumni who graduated
before 2005 and after 2011 was not used in this study because that data was found to
be inconsistent (e.g. seniors who graduate in 2001, 2003, and 2013 were not included
in this study because the dataset from each of these years received from Office of
Institutional Research did not provide complete information and/or data. In addition,
2001 and 2013 were missing NSSE benchmark scores, and it was not possible to
calculate them without knowing the exact scoring procedures used by NSSE personnel
to do so).
Study Limitations. There were several major limitations associated with
this study. First, the data sets used in this study were limited because not all
graduating seniors in these years completed the NSSE. As indicated in Table 1.1 (p.
11) , the annual samples range from a low of 237 seniors (49.8 % of 2001
graduating seniors) to a high of 384 seniors (54.2% of 2011 graduating seniors), so
there appears to be internal and external validity threats associated with sample size
and selection bias (i.e., differences between students who did and did not complete
the NSSE). Further, the actual NSSE sample size varies from item to item, so these
sample sizes reflect only those items with the greatest number of responses.
Second, the set of items in the NSSE changed over the years (e.g., several
items were asked between 2005-2011 that were not asked in 2001 or 2003; one
item was included only in 2003). For this reason, several NSSE items were not
usable in analyses that included data from all annual cohorts.

10

Table 1.1
Comparison of the Number of Graduating Seniors and NSSE Participants, 2001 2011

Year

Undergraduate
Seniors

2001
2003
2005
2007
2009
2011
Total

237
239
298
319
312
384
1789

NSSE Senior
Participants
avg "N"
118
94
149
163
218
208
950

%
49.8
39.3
50.0
51.1
69.9
54.2
53.1

Third, because alumni giving data was included only for those students
who completed the NSSE, the data set was further restricted to only those seniorsturned-alumni for whom both NSSE and alumni giving data were available (i.e., a
subset of seniors who completed the NSSE in each of these years).
Fourth, student-engagement data for this study was collected using NSSE,
which relies on self-reporting of student experience and perceptions. There were
potential threats to the validity associated with the use of self-reporting instruments,
as student participants may have embellished or minimized their responses to
portray themselves in a certain light (i.e., a threat commonly called ‘social
desirability’). In addition, when NSSE asked or encouraged students to recall
relevant instances and experiences, student participants might have been
challenged to do so, or some might have perceived this as leading. The NSSE is
purely self-reported by students, and therefore accuracy (fidelity to experience over
11

several years) cannot be assured. For this reason, it might be more appropriate to
consider NSSE responses as summative impressions of their student experience as
a whole. Seniors students are often regarded as having multiple responsibilities to
balance (e.g. graduate school, finding employment, marriage, etc.), so the time
spent responding to the NSSE could have distracted senior class respondents from
other obligations and might have impacted the amount of time they spent thinking
about their responses. Furthermore, self-response surveys are inherently crippled
with limitations.
Finally, because only available NSSE and alumni giving data was used,
other student engagement and student demographics factors that may influence
alumni giving were not included in this study, which restricts the study results, and
therefore their generalizability.
Significance of the Study
In a review of the literature, a number of the previous studies that
investigated this relationship had found that student involvement and satisfaction
with the student experience component of student engagement was related to
alumni giving at other universities (Field, 2011a; Golz, 2013; Hummel, 2010;
Ropp, 2014; Truitt, 2013). Thus, these and other components of student
engagement, as measured by the NSSE, may be related to alumni giving at this
university. At the same time, a greater number of previous research studies have
explored the demographic characteristics of alumni who donate (Field, 2011a;
Golz, 2013; Hummel, 2010; Ropp, 2014; Truitt, 2013). However, the demographic
and student satisfaction characteristics of alumni tended to differ from university
12

to university, which limits the extent to which results of studies at other
universities may be applicable to this university. Thus, on both a general and an
institution-specific basis significant gaps for explaining this phenomenon still
exist. One area, or gap, within the literature on alumni giving that has not yet been
explored in any depth is that of the relationship of an alumna/us’ student
engagement as an undergraduate student to alumni giving, specifically, within
private, independent, technical universities such as this one.
If selected student engagement factors are found to have a significant
relationship to alumni giving, those findings may be of use to university
administrators who seek ways to foster student engagement. Key supporters of
any university are their alumni. Therefore most universities’ top administration
allocates their time and significant resources each year to attract and engage
alumni (Council for Aid to Education, 2011; Leslie & Ramey, 1988). An impact
on future alumni support starts from the first time a student sets foot on campus
(Shadoian, 1989), and research studies continue to maintain that this impact can
be made through student engagement (Pike & Kuh, 2005). Therefore, many
institutions started taking it as an opportunity to facilitate students and their
parents such as on campus moving day, with providing university resources to
have a very positive experience. Pike and Kuh (2005) reaffirmed this notion,
stating that recognizing the impact of student engagement during the college years
is very significant as higher education institutions seek to remain current and
competitive. As a result, “Alumni support to their alma mater is becoming a vital
source of real discretionary money” (Leslie & Ramey, 1988). This is particularly
13

true at a time when each institution’s top administration is facing budget deficits
and increased pressure to do more with less.
In summary, the benefit of understanding the possible relationship
between student engagement and alumni giving is two-fold. First, leaders of
higher education institutions will be able to better project alumni donor
participation rates by assessing student engagement, and by providing greater
interaction between student affairs and academic affairs. Second, higher
education institutions will be able to make better data-driven decisions and,
most importantly, be able to justify allocating resources to support all those
campus activities that engage students and enhance student experiences, to
further support the students’ engagement that may one day increase alumni
giving (Field, 2011a).
Implication of Study
The purpose of this study was to find the impact of quality and resources
of this private, independent technological university on charitable donations by
alumni. The study used data from the Development and Alumni database and
from NSSE from the time period of 2005-2011. The primary dependent variable,
alumni giving, was defined in five ways. Logistic and multiple regression
methods were used to analyze these data.
Educational leaders in higher education will benefit from a greater
understanding of the ways in which the student experience impacts an
individual’s decision to donate to the college after graduation. To a greater
extent, higher education, especially private institutions, relies on fundraising
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from private donors, corporations, and foundations. Alumni donations, an
important segment of private donations, provide essential funds that help cover
operating costs for colleges and universities. Leaders who understand how to
identify and solicit alumni who are most likely to donate will be well positioned
in the changing landscape of higher education funding.
Previous research on alumni giving primarily focused on the
characteristics of domestic alumni who give. This research explored the ways in
which student engagement might impact an individual’s decision to donate once
he or she becomes an alumnus.
Definition of Terms
The following definitions are presented for key terms used in this
dissertation.
Alma mater. Institution from which a person received her or his degree.
Alumni. Within higher education system, this term means a graduate or former
student of a specific school, college, or university. Gaier (2005) explained this
as, alumni are defined as individuals who met all the requirements and obtained
undergraduate degrees.
Alumni donor. An alumnus/a who supports his or her alma mater financially or
made a financial contribution to the college.
Alumni donor participation rate. Calculated by dividing the number of
appropriate donors during a given academic year by the number of appropriate
solicited alumni of record for that year.
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Alumni of Record. Former full- or part-time on-campus students and received an
undergraduate degree for whom the college or university has a current address.
Graduates who earned only a graduate degree were excluded.
Charitable Donation. A financial gift made by an individual or an organization to
a nonprofit organization.
Development. The term Development or Advancement department is often referred
to as the “educational fundraising arm of an institution.” A function of development
is also to develop relationships with prospective donors. Development functions
include “all the programs and activities by which the college or university seeks
gifts and grants from private sources to support its programs and build long-term
strength through improvements to facilities and additions to its endowment”
(Worth, 1993).
Fundraising. (Also known as "Development or Advancement") is the process of
gathering voluntary contributions of money or other resources, by requesting
donations from individuals, businesses, charitable foundations, or governmental
agencies.
Motivation to give. Emotional reasons influencing and motivating alumni to be
donors.
Higher Ed. Education beyond high school, especially at a college or university.
Non-donors. Individuals or alumni who do not support financially or by other
sources such as in-kind gifts to their college during the year(s) of interest.
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Chapter 2
Review of Related Literature

Introduction
This chapter describes the literature that pertains to the theoretical and
contextual foundations for this investigation of the relationships among
undergraduate student engagement and alumni giving. This review explores five
primary areas of literature. The first section presents an overview of the unique
nature of philanthropic support to higher education institutions and its advantages
particularly in current economic condition. The second section presents an
overview of the challenges that Alumni and Development Office professionals
face due to lack of knowledge about non-donor alumni and reason why they are
not making gifts to their alma mater. The third section presents a brief review of
the history and role of philanthropy in higher education in America. The fourth
section contains a review of the literature on relevant theories, primarily social
exchange theory, student engagement theory and egoistic motivation, as well as
research in the area of alumni giving and student engagement. This section ends
with an introduction to a proposed theoretical model of alumni giving behavior.
The fifth section presents a review of research on predictors of alumni giving,
institution type and the dependent and independent variables include National
Survey of Student Engagement (NSSE), demographics variables. In the final
section, researcher summarize the lines of intersection and overlap among the
variables of student engagement, demographics and alumni giving..
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Higher Education Philanthropy in the U.S.
Most higher education institutions rely on the voluntary philanthropic
support that comes from corporations, foundations, and individuals, include
alumni, in the form of cash, pledges and in-kind gifts. For example, of all
charitable giving in 2014, higher education institutions attained the second largest
share of the charitable dollars at 15% of total gifts received, or $57.48 of $373.25
billion USD (GivingUSAFoundation, 2016). Contributions represented by these
gifts include buildings, research/lab equipment’s, establishing a course of study,
scholarships, fellowships and endowments. This type of monetary support has
become more important for higher education institutions in light of current
economic conditions. Higher education institutions need to put more resources
and efforts in order to establish long term financial supportive relationships with
the alumni and other constituencies to flourish them to the extent of receiving the
maximum funds. Regrettably, over the last three decades, state and national
appropriations for higher education have not maintained pace with the rising
costs of higher education (Thelin, 2004). Thus, under the present situation of U.S.
economy, alumni financial support is more important than ever to support the
education institutions (GivingUSAFoundation, 2015).
Research in the field of charitable giving clearly indicated that alumni
giving is a form of charitable giving to higher education institutions. As
development offices learned about this, research on how to solicit private
philanthropic support for higher education became an emerging scholarly field.
18

Unfortunately, the implications and broad applicability of preliminary findings
are limited, in part due to the absence of philanthropy research grounded in
theoretical and conceptual frameworks (Drezner, 2011; Hurvitz, 2010; M. J.
Kelly, 1991). In summary, although there is a large amount of instructive and
experience-based philanthropic/fundraising information to share, for this and
other reasons, there is a limited amount of research-based knowledge.
History of alumni donor participation in the U.S. Harvard College was
established in 1636, and was modeled after Oxford University, (Markoff, 1978;
Taylor & Martin Jr, 1995). It is noteworthy that the first alumni giving in
America began at Harvard College with an in-kind donation of a land in 1648 by
four Harvard alumni (Markoff, 1978). After that alumni started supporting for the
remainder of the seventeenth century, and contributed with loyalty for
establishment of Harvard and other higher education institutions in America.
America’s earliest higher education institutions realized the benefits of
alumni donor participation to endowments, buildings, research labs, and athletics
that supported and helped advance higher education in America (Curti & Nash,
1965). However, it took almost two centuries for institutions to develop strategic
initiatives to engage alumni to gain their alumni support and philanthropic giving
(Curti & Nash, 1965; Stewart, 1957).
Well-managed alumni donor participation. The process of engaging
alumni donors in university stewardship is unique to alumni philanthropy. The
very first step in this process is admitting and educating students, usually many
years prior to their graduation and to the receipt of any donations from these
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students. Therefore the relationship between institutions and donors is much more
personal and strong in higher edudcation than other charitable giving relationships
(Lasher & Cook, 1996).
In 1890, Yale University became the first U.S. higher education to establish
their alumni donor participation program. Yale wanted to involve all their alumni
so started a program that promotes an organized alumni support to increase smaller
donations from many instead of relying on only large donations from the few. This
unique initiative changed the alumni giving approach of the Yale System forever,
allowing the university to balance its budget in years of fiscal struggles. The
successful alumni participation program established by the Yale system set the
framework that has been used by many institutions since the late 19th century
(Geiger, 1985).
Stewart (1957) explained the benefits of alumni giving and participation
are many. The source that transformed Harvard University was President
Charles Eliot (1869-1909). During his forty-years as a president, Elliot
established the Harvard Foundation that organized alumni support at Harvard.
Elliot recognized that alumni support and participation is as critical leverage
when soliciting funds from other sources. During Eliot’s tenure at Harvard, he
proclaimed, “An institution that cannot rally to its financial assistance the men
who have taken its degrees and whose diploma is their passport into the world is
in poor position to ask for support from others” (n.d.). Eliot’s official statement
initiated a flood of giving by the Harvard alumni and as a result increased alumni
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donor participation significantly, resulting in ripple effects that improved
corporate support.
Shifting from these early examples of alumni donor participation to
modern day practices, Glass Jr and Jackson (1998) researched fundraising in 575
education institutions of all types, comparing complex, public instituions to
private baccalaureate colleges. In the latter, they found greater fundraising
success. A subsequent study Volkwein and Parmley (1999) revealed that
institutions that had better institutional resources and that were able to organize a
more successful fundraising campaigns were endowed with greater alumni
assistance, fortifying the notion that the ‘rich get richer’. However, institutions
with a lack of resources were able to put together an effective and successful
fundraising campaigns with more financial assistance from their alumni. Their
study indicated that institutional characterstics is not a prerequisite for a
successful alumni fundraising, because some institutions were unsuccessfull in
generating funds despite a plethora of institution resources. This study also
revealed that university president and top leadership involvement has very
positive impact on institution’s fundraising program (Glass Jr & Jackson, 1998).
The influence of institutional rankings on alumni donations. In
general, rankings of higher education institutions have been influential for quite
some time. In the United State of America, for example, the quality of graduate
programs has been evaluated via staff surveys since the 1920s. Rankings of
higher education gained prominence in the 1980s, which is when US News and
World Report started publishing a ranking of ‘America’s Best Colleges’ (Harvey,
21

2008). ”Within only a few years, rankings have become an unavoidable part of
academic life, for better or worse” (Harvey, 2008, p. 187).
Webster (1992) was one of the first to suggest that there was some
relationship between these rankings and alumni giving. Interestingly, the dollar
amount given by alumni does not matter; rather, alumni participation rate counts
the most in the U.S. News & World Report rankings. However, reports such as US
News and World Report have suggested that alumni donor participation rates are
not a reflection of student satisfaction (Bastedo & Bowman, 2010).
In summary, those institutions that were able to put together an effective
fundraising campaign, even with the lack of resources were also successful in
winning more financial assistance from their alumni. They also showed that
fruitful alumni fundraising is not a direct function of institutional characters, as
some institutes with a surplus of resources were still unsuccessful at generating
funds. A very interesting fact came out of this study amongst a number of other
findings, that institution’s presidential leadership involvement in fundraising
activities is one of an important determining factor of successful fundrasing
(Geiger, 1985).
Background on the Research Problem
Results of the meta-analysis by Caboni and Proper. In review of the
research literature, there was only one meta-analysis of research relevant to this
study. Caboni and Proper (2007) conducted a meta-analysis of dissertation studies
on institutional advancement between 1991 and 2006. The focus of their study
was on higher education fundraising. Dissertation Abstracts was searched for key
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words likely to appear in doctoral dissertations in institutional advancement, and
the results were examined to ensure they were, in fact, on appropriate topics. A
total of 241 pertinent published dissertations documents were selected and served
as the basis for this study. Of these 241 dissertations, 43 focused on institutional
characteristics that led to successful fundraising. These include variables such as
institutional age and prestige and more specific research emphases such as board,
consortium, and foundation characteristics. Another 83 dissertations examined
donor characteristics and motivations for giving. It is important to note that their
meta-analysis did not include theses that examined ‘alumni loyalty’ theoretically
or only non-donative participation; however, they included theses that were
concerned with donations to a portion of the university, such as to athletics
(Caboni & Proper, 2007).
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Caboni and Proper (2007) indicated that only17 of these 241 dissertations
(7.1%) used previously collected datasets (either national or institutional) and one
(0.4%) used both an extant dataset and self-collected data (Figure 2.1). The
remaining 222 dissertations (92.1%) used self-collected data and a single
dissertation used no collected data.

Figure 2.1. The Distribution of Data Sources Used in Dissertation Studies
Reviewed by Caboni and Proper (2007)
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Of the 18 dissertations that relied on existing datasets, 13 (76.5%) used the
Council for Aid to Education’s survey on Voluntary Support of Education (CAE
VSE). Two (11.8%) other dissertations used institutional records as the basis for
their analyses. The remaining two (11.8%) used other national data sources (Figure
2.2).

Figure 2.2. The Distribution of Dataset Sources Used in Dissertation Studies
Reviewed by Caboni and Proper (2007)
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Caboni and Proper (2007) also reported that in 194 (80.0%) of these
studies, the conceptual framework was grounded in a theory from a relevant
field of study. Of these, most (65.6%) were based on an examination of theory
related to fundraising and philanthropy, and the remaining drawing upon theory
in sociology and organizational theory (Figure 2.3).

Figure 2.3. The Distribution of Field of Study Used in Dissertation Studies
Reviewed by Caboni and Proper (2007).
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To summarize, the focus of Caboni and Proper (2007) meta-analysis was on higher
education fundraising as this has become more important and pervasive across college and
university campuses due to current economy. Their results have implications for the
development of the knowledge base of university fundraising in general, as well as for this
study in specific. They found that 76.5% of the dissertations they reviewed used Voluntary
Support of Education (VSE) by Council for Aid to Education (CAE) as the primary data
source, 61% focused their research on multiple institutions and 22.4% focused on single
institution, 85.1% focused on university fundraising, 80% were grounded in theories from
the field of study, and 77% where focused on improving practices or providing guidance to
higher education fundraising operation. Advancement practitioners need information and
tools like this to draw from the knowledge base that informs the practice of generating
voluntary support for their institutions.
Trends in the prediction of alumni giving. During this study literature
search and review, it was found that most of the studies on predictors of alumni
giving were quantitative, and that most used regression analysis models.
Consistent with findings reported by Caboni and Proper (2007) these studies
tended to make use of data sets from a variety of annual student cohorts such as
the College & Beyond data set, the ACT Alumni Outcomes survey, US News and
World Report rankings (Clotfelter, 2003; Gallo & Hubschman, 2003; Gunsalus,
2005). Further, Gunsalus (2005) found that many studies that identify predictors
of alumni giving usually emphasized institutional, student, and alumni factors, or
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some combination of these factors. Further, consistent with the review by Caboni
and Proper (2007), examples of prediction studies were found that involved
multiple institutions (Drew-Branch, 2011; Truitt, 2013).
However, unlike the review undertaken by Caboni and Proper (2007), many of
the studies of predictors of alumni giving that I located were conducted at a
single university (Ehrenberg & Smith, 2003; Leslie & Ramey, 1988; Monks,
2003). Thus, despite the availability of a large volume of alumni survey data
warehoused at many alumni associations and foundations across higher education
institutions, in the area of alumni giving research, researchers have underutilized
the data warehouses and data mining capabilities to pinpoint key predictors of
alumni giving to their alma mater, including elements that trigger alumni
donation behavior.
The relationship between student engagement and alumni giving. On
the one hand, a number of studies predicting alumni giving have identified
student engagement and satisfaction with college experience as one of the key
predictors of alumni involvement and giving. For example, Tsao and Coll (2004)
and Gaier (2005) found that high level of alumni donor participation was
correlated with positive student engagement and student satisfaction. As a result,
student engagement appears to be associated with both student achievement (i.e.,
during their enrollment) and alumni philanthropy (i.e., after they have graduated)
(Field, 2011b). Further, institutions that promote student engagement and
satisfaction achieved high level of student engagement (Zhao & Kuh, 2004).
28

However, on the other hand, the implications of these findings are not yet fully
recognized by personnel in student affairs, alumni affairs, and development
offices, particularly the relevance of these findings to the relationships between
and among the activities of these offices (Field, 2011a).
With continually increasing requirements for private funding of higher
education, it is astonishing that the theoretical and research literature on alumni
giving is so limited. The literature that was found in the area of alumni giving
primarily emphasizes the characteristics of alumni donors who give, with only a
few studies devoted to the impact of student engagement or student satisfaction
on giving once the student becomes an alumnus (Drew-Branch, 2011). Only very
small numbers of studies that have explored engagement and used data from the
National Survey of Student Engagement (NSSE) and those studies used
institution-level data, rather than student-level data (Drew-Branch, 2011;
Robinson & Hullinger, 2008; SCE, 2011), leaving questions still unanswered
about the true impact of the student engagement on alumni giving. Therefore, in
the field of university Alumni Affairs and Development (Advancement), the lack
of research on how student engagement may impact alumni giving is ripe for
further study and exploration.
Overview of Relevant Theories, Frameworks, and Models
A number of theories, frameworks and models, drawn from different
academic fields and fields of study, have been use to guide and design studies of
alumni giving and of the relationship between student engagement and alumni
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giving. Theories from the literature that are most relevant to this study include:
social exchange theory, student engagement theory, student involvement theory,
pro-social behavior theory, and others theories pertaining to egoist and altruistic
behavior. In addition, three frameworks and models of alumni giving pertinent to
this study are included. Each is reviewed below, and this review will be followed
by a summary of the relevance of these theories for this study.
Social exchange theory. This theory was developed by George Homans in
1958. Social Exchange Theory (SET) is related to rational choice theory, which
has been used often to explain donor motivations. Homans (1958) explained that
SET is a derivation of economic exchange theory, and posited that individuals in
relationships undergo an exchange of intangible or non-material goods for
example advice, affection, authority, or knowledge.
Social behavior is an exchange of goods, material goods but also nonmaterial ones, such as the symbols of approval or prestige. Persons that
give much to others try to get much from them, and persons that get much
from others are under pressure to give much to them. This process of
influence tends to work out at equilibrium to a balance in the exchanges.
(Homans, 1958, p. 606)
Weerts and Ronca (2007) explained that in SET relationships are “give
and take” among two parties. When defined in economic terms, it can be regarded
as a fair exchange of costs and benefits needed to maintain the relationship.
Basically, within the context of this study, alumni support is associated with how
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the alumni views about the value of his or her current and past engagement with
the institution.
Social exchange theory has often applied to charitable giving or
philanthropy. Since fundraising is based on "social exchange processes" that
means it is interdependent between a donors and donee (recepient institutions).
Hence, alumni giving can be motivated if they relate their career success to their
education (Lasher & Cook, 1996).
K. Kelly (2002) tells us, “Based on social-exchange theory, the mixed
motive model of giving describes two levels of donor motivation: (1) raising the
amount of common good...and (2) receiving some private good in return” (p. 46).
Donors will be motivated to donate if opportunities for giving match with their
own passion and interests. Hence, institutions must demonstrate the objective that
helps donors view it as an important cause. Mixed motives are obvious when
generous donors support a worthy cause and also want their name attached to the
cause of their philanthropy.
Student engagement theory. In a broad sense, this theory focuses on
student involvement in extracurricular activities and their academic experiences.
However, over time, the definition of student engagement (SE) in education has
varied and changed. It has been mentioned in the research literature in association
with a variety of constructs, for instance in reference to time on task in the
classroom, motivation to learn (Brophy, 2010), and active participation and
involvement in the educational experience (Astin, 1984, 1999). Astin (1999)
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found that students who were more involved in educational experience while in
college learned more than those who were less involved. Astin also describe the
highly involved student as one who “devotes considerable energy to studying,
spends time on campus, participates actively in student organizations, and
interacts frequently with faculty members and other students” (Astin, 1999, p.
518). Therefore, as an area of theory, Student Engagement posits that what
students do while they are on campus will impact their giving to institution once
they become alumni.
This area of theory was advanced significantly by Kuh and his colleagues.
Kuh (2009) defined SE as “the term usually used to represent constructs such as
quality of effort and involvement in productive learning activities” (p. 6). Further,
Kuh, Kinzie, Schuh, and Whitt (2011) indicated that SE has two main
components: first, the time and energy that students put towards their studies, and
second, their involvement in other activities that are correlated with student
success, as well as the extracurricular opportunities an institution provides for
activities that are correlated with student success. Finally, student engagement
also has been defined as active and collaborative learning, participating in
challenging academic activities, interaction with faculty and staff, involvement in
enriching educational experiences, and a supportive campus environment (Coates,
2005).
Kuh (2007) talked about student who participated in high impact learning
activities are more prone to have a good student experience and satisfied with
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their academic experience. Furthermore, there is evidence that students who are
happy with college experience are more likely to support their university (Gaier,
2005). Hence, alumni who support their alma maters are the one who had good
high impact learning experience.
Relevance of student engagement theory to the National Survey Student
Engagement. As part of his role in evolving theory about SE, Kuh was the
developer of the National Survey of Student Engagement (NSSE). The NSSE was
designed to measure a variety of the student campus experience, both in and
outside of the classroom. Information about the development, structure and other
properties of the NSSE are described in a later section because data from the
NSSE will be used in this study. Since its first administration in year 2000, over
1600 higher education institutions have used the NSSE, with over 5 million
students having taken the survey (http://nsse.indiana.edu/html/about.cfm).
A small number of researcher studies have compared SE scores from the
NSSE to alumni giving. They compared the NSSE scores from the graduating
class with different dependable variable such as donor status, donor giving level,
cumulative amount donated, first gift amount, number of gifts, giving rate and
participation rate. The results from a number of studies found differences in
statistical results regarding the relationship of four of the five NSSE benchmarks
and these dependable variables (Golz, 2013; Moore, 2008; Ropp, 2014; Truitt,
2013). However, the benchmark found to be statistically significant across these
studies was Supportive Campus Environment (SCE). Although this is informative
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as an attempt to relate student engagement and alumni giving, these studies used
data that was institution-level data, rather than student-level data.
In summary, on the basis of these NSSE results, if institutions improve any
campus facilities and provide resources to improve student’s academic experience
which supports student engagement theory, the focus should be on student
involvement in extracurricular activities and their academic experiences.
Pro-social behavior theory. Early empirically based economic theories
of pro-social behavior began with the premise that people’s action depends on
primarily selfish motivations, also known as egoistic motivations (Schokkaert,
2006). Schokkaert found that economists persistently put forth theories that
backup the belief that individuals act out of egotistic motivations because of the
difficulty in determining true motivations. The exchange model and reciprocity
model (both of which are based on economic principles, but are also found in
social psychology) are other examples of models or theories supporting egoistic
motivations for pro-social behavior (Bruggink & Siddiqui, 1995).
Several social psychologists have attempted to explain some pro-social
behavior its influences in terms of exchange or reciprocity. The phrase ‘tit for tat’
refers to reciprocity or exchange between two parties in which one individual
benefits another, with a clear understanding that this will be paid back or returned
at some point in future. Favoritisms, help, or gifts must be reciprocated, as
anticipated by the original helper, so the equity in relationships can be retained
and utilized again in the future (Batson & Powell, 2003; Zhang & Epley, 2009).
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Similarly, an unsolicited gift or mail received by alumnus such as magazine/post
card or pre-printed labels with return address may encourage alumni to donate to
his alma mater. Therefore, alumni support may, at times, be the result of egoistic
motivations.
Other social psychologists have attempted to explain some pro-social
behavior it influences in terms of altruism. Altruism has been defined as “the
motivation that causes a person to put the welfare of others above his/her own
welfare does exist and has been documented in human behavior” (Piliavin &
Charng, 1990). Compassion and emotion play a main and an important role in
altruism; when person emotions cause to care about the welfare of another
person, consequently encouraging helping behavior, empathic altruism is at work
(Batson, 2011; Batson & Powell, 2003). Batson (2011) suggested that empathy or
sympathy, based on the perceived welfare of the person, the passion towards
another person, could motivate an individual to help the other person. For
instance, in a research study of individual’s emotions of empathy and willingness
to assist someone, researchers (Fultz, Batson, Fortenbach, McCarthy, & Varney,
1986) found out that a willingness to help another was increased by person’s
empathy towards that individual. Defining the helping behavior as altruism
continues to be tough because of reliance on self-reports; nonetheless, research
has demonstrated support for the empathy-altruism hypothesis (Neuberg et al.,
1997).
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To summarize, pro-social behavior theory has been included in the
literature and research on alumni giving. It is very important for professionals in
alumni and development program to understand individuals’ motivations for
giving back to their alma maters (Drezner, 2009; Heckman & Guskey, 1998). In
general, Alumni and Development Offices tend to believe in the altruistic
motivations of alumni, expecting that the student’s college experience will
generate an awareness of the need for philanthropic support to their alma mater
in form of donations, also develop a sense of empathy for their institution (Mann,
2007). Conversely, many alumni and development officers also understand that,
for some alumni, the true motivation to donate back to the college may come
from egoistic motivations, for instance having one’s name on a building or being
listed on a donor wall as a donor on college materials (Bruggink & Siddiqui,
1995; Mann, 2007).
Student involvement theory. In a broad sense, this theory talks about the
environments that encourage student personal and academic growth, and has
informed many studies on predictors or determinants of alumni giving (Anderson,
Alfonso, & Sun, 2006; Curti & Nash, 1965; Gaier, 2005; Volkwein & Parmley,
1999). The basic premise of this theory is that the students will benefit
psychologically, academically, socially, and professionally more as they get
involved or engaged in their collegiate community. For instance, the students who
are more involved in their campus academic activities and social environments
the more likely they will remember campus life and academic knowledge,
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develop critical thinking skills and develop humanitarian/civic values (Astin,
1984; Pascarella et al., 2005). Further, Graham and Gisi (2000) examined the
effect of college experience such as instructional climate, involvement in student
social organizations and student affairs services impacted growth and satisfaction
with college. Such type of positive campus life memories may lead to student
satisfaction with their academic and extracurricular experiences, and ultimately
have an impact on alumni motivation to support their alma mater.
In summary, researchers have applied student involvement theory to
established theoretical frameworks that higher education institutions can use to
establish a student-centered environment that could boost future alumni giving
and participation. Although none of the involvement theorists included alumni or
alumni giving in their studies, there appears to be a connection between student
involvement and giving behavior (Astin, 1984, 1999; Pike & Kuh, 2005; Steeper,
2009).
Multivariate Casual Model of Alumni Giving. In the research area of
alumni giving, the Multivariate Casual Model of Alumni Giving (MCMAG)
serves as the basis for several theoretical formworks used to predict alumni
giving (Sun, Hoffman, & Grady, 2007). Of these, the Theoretical Model on
Alumni Gift-Giving Behavior is among the most popular (Volkwein & Parmley,
1999), and will be presented in a later section. Many educational researchers
have used these MCMAG frameworks to investigate and predict alumni giving
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behavior. Given this, the MCMAG will serve as the primary theoretical
framework in this study
Sun et al. (2007) designed the Multivariate Casual Model of Alumni
Giving (MCMAG). This is a four-factor model that predicts alumni giving, and
offers valuable information to understand the basis of alumni giving (Figure 2.4).
The MCMAG includes student experience, demographic variables, alumni
experience, and alumni motivation as distinguishing factors that separate donors
from non-donors.

Figure 2.4. A Multivariate Causal Model of Alumni Giving: Implications
for Alumni Fundraisers by Sun, Hoffman, & Grady (2007).

Prior to this 2007 study, Sun (2005) conducted an earlier survey of alumni
who had completed graduate study at a public university in the Midwest to obtain
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alumni motivation and alumni experience data. The purpose of this research was
to explore the relationships between alumni giving and demographics factors as
observed at several institutions (Diehl, 2007; Dugan, Mullin, & Siegfried, 2000;
Shadoian, 1989), so the researcher narrowed the MCMAG to focus only on two
factors of the MCMAG, student experiences and demographics. These two
factors were chosen due to the need to address specific variables associated with
each factor that the literature suggested had an impact on alumni giving/donor
participation. Further, to support the generalizability of study findings, this study
included student data from multiple institutions. Both of the variables under
investigation, demographic variables and student experience in college, could be
termed student participation activities because these variables allowed the
researcher to investigate the effects of activities that students participated in
while enrolled on their alumni donor participation, without investigating postgraduation experiences or motivations. This study also showed that satisfaction is
greater among alumni who believed that the university contributed to their
education. In other words, if they are satisfied with their previous student
experience, they are more inclined to give back (Sun, 2005).
In the later study, Sun et al. (2007), found that student experience, alumni
experience, and alumni motivation were shown to be significant predictors of
alumni giving (i.e., three of the four factors in this model). They found that
demographic variables did not impact alumni donor participation, although a
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number of other research studies have identified demographic variables that
influenced alumni giving (Ashcraft, 2001; Diehl, 2007; Dugan et al., 2000).

The Student-Centered Model of Alumni Donor Participation. Truitt
(2013) developed that the Student-Centered Model of Alumni Donor
Participation (SCMADP) based on prior work by Sun, although it focuses on
factors of Sun’s MCMAG. This model illustrates the relationships between three
sets of variables: student demographics, student experiences, and student
engagement. Figure 2.5 suggests that each set has an independent role and
influence on alumni dononr participation.

Figure 2.5. Student-Centered Model of Alumni Donor Participation by Joshua H.
Truitt (2013).
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In this model, student demographic variables are identified as
characteristics that can impact alumni donor participation and inform the
conceptual model. “Demographic variables identified as characteristics that can
impact alumni donor participation, and inform this conceptual model, include
education level of parents, recipient of scholarship, nationality, gender, and
major” (Truitt, 2012, p. 25).

Further,
For the student experience construct, five variables or aspects of student
experience that are based upon the work of Chickering and Gamson
(1987, 1991) and Kuh (2001b, 2004) and focus on student engagement
were chosen; furthermore, these variables are positively correlated with
alumni donor participation (Field, 2011; Lofton, 2005; Ward, 2004). The
student experience variables that inform the proposed conceptual model
for this study include participation in Greek-life (fraternity/sorority),
student athletics, study abroad, or student leadership roles, as well as
living on campus (Truitt, 2012, p. 25)
Acording to Truitt (2013), “[t]he relationships among the study variables
[in this model] are conceptualized using the National Survey of Student
Engagement” (Truitt, 2013, p. 14), developed by Kuh, as discussed in the
presentation of Student Engagement Theory. Additionally, there are three major
areas that are supported by the knowledge of alumni donor involvement and
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philanthropic giving derived from this body of research. These include: (1) the
strategies and activities of Development Offices; (2) economic and tax benefits;
and (3) social psychology theories, including social learning theories and
motivational theories of pro-social behavior. Of these, Development Offices
activities that researchers have examined are the trends of marketing materials,
correlations between Development office staffing and giving, and development
strategies for effective event management. Researchers also have found that a
positive relationship may exist between tax deductions and alumni donor
involvement, which may have economic impacts for both donors and institutions
(Harrison, 1995). Finally, motivations for philanthropic giving have been studied
by researchers who seek to further understand the relevance of social psychology
theories to alumni donor involvement and giving, although previous research has
shed little light on what is known about the years of an alumnus’s life that are
often considered the most transformational—the college years (Truitt, 2013).
The Theoretical Model on Alumni Gift-Giving Behavior. In his
dissertation, Ropp (2014) discussed the two primary theoretical frameworks: the
theoretical model on alumni

gift-giving behavior (Volkwein & Parmley, 1999)

and student engagement theory (Kuh, 2001b). Vewing in a larger context, the
Theoretical Model on Alumni Gift-Giving (TMAGG) is a unique model that
recognized the potential relationships between four constructs and alumni giving
(Figure 2.6). These are: demographic characteristics, college experience, capacity
and inclinations to give (Volkwein & Parmley, 1999). Below is a summary of the
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theoretical model on alumni gift-giving behavior (Volkwein & Parmley, 1999) as
discussed by (Ropp, 2014).
Volkwein (1989) developed a model of alumni gift-giving behavior
following the work of Connolly and Blanchette, (1986). As Volkwein and
Parmley (1999) stated,
Donor behavior is viewed as a function of motivation and capacity.
However, the attitudes and values that produce donor inclination and the
economic attainment and achievements that produce capacity are
themselves products of the backgrounds and collegiate experiences of
alumni. (p. 60)
This model posits that demographic characteristics, college experiences, capacity
to give, and inclination to give are main determinants of alumni giving to their
alma mater. Both demographic background and college experiences have been
acknowledged as an important influences on alumni giving behavior. It is
important to note that Volkwein and Parmley place alumni giving capacity and
alumni motivation to give as the primary factors of alumni-gift giving behavior.
Although both alumni capacity and alumni motivation are considered to be major
determinants, it is still important to observe other variables within the category of
experience that infuence alumni decision to donate to their alma mater.
Review of Related Research
The search for and review of studies related to this one tended to focus on
studies of predictors of alumni giving, as these are more closely related to this
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study. However, I found studies of alumni engagement that were both part of and
apart from studies of predictors of alumni giving, as well as several other studies
related to alumni giving.
Predictors of alumni giving. Typically studies of predictors of alumni
giving that I found and reviewed were quantitative in nature and used regression
analysis to investigate and develop alumni giving models. Research studies used
a variety of research methods and data sets to learn about this complex
phenomena, including the College & Beyond data set (Clotfelter, 2003), the
American College Testing, Inc. (ACT) Alumni Outcomes survey (Gallo &
Hubschman, 2003), US News and World Report rankings (Gunsalus, 2005), and
alumni databases from individual institutions (Astin, 1999; Clotfelter, 2003;
Golz, 2013; Ropp, 2014; Truitt, 2013).
Studies that uses regression models can only analyze those variables that
are included in the available data set(s). Particularly, such studies wouldn’t tell us
anything about variables outside the data set or their possible impact on alumni
giving. Because researchers have gathered and organized these data sets for
purposes other than philanthropy research, it is likely that several variables
significantly related to alumni giving are not included. Of the variables that are
included, many of the studies used similar variables, although often, these were
measured in different ways.

44

Figure 2.6. Volkwein and Parmley’s (1999) model illustration of the potential
relationship that exist between selected undergraduate and alumni characteristics
and alumni financial giving at a public research university.
Institutional factors, student factors, alumni factors, or some combination
of these are most common factors on which current researcher are trying to focus
in order to underatnd the predictors of alumni giving (Gunsalus, 2005).
Moreover, having small number of students graduating with debt can also predict
higher giving (Monks, 2003), and higher student-faculty interactions predict
higher giving (Clotfelter, 2003; Gallo & Hubschman, 2003; Monks, 2003). The
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quality of the alumni affairs/relations and alumni communications program also
impacts alumni giving (Pearson, 1999).
Brittingham and Pezzullo (1990, 1993) believe that predictors of future
alumni giving are not particularly influenced by student factors. However, some
researchers have identified quite a few student factors that predict alumni giving.
Active participation in student organization shows student engagement and can
be a strong predictor of alumni giving (Gallo & Hubschman, 2003; Taylor &
Martin Jr, 1995). Active participation of alumni also considered as a predictor of
giving (see below). Similarly students who are involved with alumni and
fundraising related activities as a students is also supported as increasing later as
alumni giving (Cheslock & Gianneschi, 2008; Drezner, 2011).
Taylor and Martin Jr (1995) explored that enrollment in any graduate
program at another institution is a predictor of alumni giving to the undergraduate
institution. Both (Clotfelter, 2003; Monks, 2003) found out that undergraduate
alumni with a professional degree from a different institution increased giving to
the undergraduate institution.
Prediction studies involving multiple versus single higher education
institutions. Truitt (2010) conducted a study to explore the relationship between
stduent engagement and recent alumni donors. His study was conducted on ten
Carnegie Baccalaureate Colleges from the southeastern United States. The
institutions that participated provided alumni donor participation data for
members of the undergraduate class of 2006 for a five-year post-graduation
46

period. Logistical regression models were developed to represent the multivariate
impacts of NSSE benchmark scores and student demographics independent
variables on the bivariate alumni donor participation rate dependent variable. The
results of Truitt study indicated that two NSSE benchmarks, measured by the
2006 NSSE, (Level of Academic Challenge and Student-Faculty Interaction) and
three demographic variables (parental level of education, Greek Life membership,
and receipt of an institutional scholarship) had a positive relationship with
increased alumni donor participation.
Field (2011a) conducted a study to examine the relationship between
engaging institutional environments and alumni donor participation rates at 310
colleges and universities. In this study, the dependent variable was the alumni
donor participation rate, which is the percent of reachable alumni who made gifts
to the institution in the prior year and the independent variable (engaging
environment score). Other variables considered in developing a model for the
institutional environment included enrollment size, percentage of students who
were female, percentage of students who were White, percentage of students who
were Pell eligible, institutional selectivity as measured by Barron’s Selectivity
Index, and sector (public or private). The level of institutional engagement was
based on results from the National Survey of Student Engagement (NSSE)
instrument administered in 2005 and 2006 and Voluntary Support of Education
Survey (VSE) data from the same years. To assess what relationships exist
between engaging environments and alumni donor participation rates, multiple
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regression analysis was used. Field found that engaging environments have
positive relationships to alumni donor participation rates at Carnegie
Baccalaureate institutions, but the relationship is not significant at Masters or
Doctoral/Research institutions.
Golz (2013) conducted a study to see the impact of student engagement
on alumni giving. In his study, he used a quantitative, correlational design using
student engagement as measured by the National Survey of Student Engagement
(NSSE) was compared to alumni giving data by the Office of Alumni Relations
and Development at the participating college. NSSE benchmarks and
demographic factors were used as independent variables and total donation
amount, first time donation, and number of gifts were used as dependent
variables. A total of 396 participants were included in the study. Participants are a
subset of alumni who were undergraduate students at a small, private liberal arts
college in the Midwest, and are now alumni. NSSE was administered at the
college in 2000, 2007, 2008, and 2011. Thus participants are members of the
class of 2007, class of 2008 and the class of 2011. The result of regression
analyses indicated that enriching educational experiences and supportive campus
environment were both significant predictors of giving.
Ropp (2014) examined the relationships among alumni’s level of
academic engagement as undergraduate students and the influence engagement
has on whether they donated. He used both data on alumni giving and data
collected from surveying a sample of donor. A quantitative survey was selected
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as the best method for acquiring most of the data needed for each variable
selected. The population included all living alumni of a state who graduated with
a baccalaureate degree between 1952 and 2002 at a Research I university in the
Midwest region. Based upon the conceptual model used for this study, there are
four main categories of independent variables include demographic
characteristics, college experiences, inclination to give, and capacity to give. Five
NSSE benchmarks were employed to measure a donor’s level of student
academic engagement. Two dependent variables, donor status and donor level
were used. Logistic and linear regression were used for data analysis. The
findings from his research identified a relationship exists between student
academic engagement and an alumna/us’ decision to donate; specifically, the
results found that undergraduates who were challenged by their alma mater,
interacted with their respective faculty members, and were provided with the
institutional support they needed to accomplish their academic goals, were more
likely to donate back to their alma mater.
Steeper (2009) conducted a study to understand the relationships among
selected undergraduate and alumni characteristics and a set of alumni engagement
and alumni giving outcomes (as defined by overall positive alumni attitudes,
overall alumni involvement, donor status, donor level and donor frequency). This
quantitative study utilized a 24-item questionnaire to obtain self-reported data
from a sample of University of Virginia alumni who graduated with solely
baccalaureate degrees between 1940 and 2002. Data collected from the survey
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were analyzed with each graduate's financial giving record provided by the
University of Virginia. Logistic or multiple regression analyses were performed
on the five dependent variables include overall positive alumni attitudes, overall
alumni involvement, donor status, donor level and donor frequency noted above,
with each producing statistically significant prediction models. Results show
positive alumni attitudes to be significantly predicted by the variables 'overall
time of involvement in co/extra-curricular activities,' 'attending a meeting of a
club or organization,' and 'met with faculty to discuss an activity.' Overall alumni
involvement was significantly influenced by the variables 'participated in an off
grounds experience' and 'met with faculty to discuss an activity.' Alumni giftgiving behaviors (i.e. status, level, and frequency) were significantly predicted by
the variables 'participation in undergraduate activities influenced decision to
give,' 'maintaining contact with faculty/staff,' 'involvement in university
events/activities,' 'alumni's perceptions that the institution needs financial support'
and income related variables 'personal income,' 'combined household income,'
and 'occupation.' Undergraduate involvement in student activities did not appear
to have any significant affect on alumni giving. Overall, results from the study
suggest that institutional fundraising efforts should focus on enhancing the
motivational aspects of the alumni gift-giving process (as opposed to capacity
elements) and work to create collaborative partnerships between student affairs
professionals, alumni relations staff and development officers.
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Miller (2013) study examined how campus environment and sense of
belonging shape nontraditional students’ intent to give financially to their
university as alumni. Sense of belonging and intent to give were measured using
a survey instrument developed by the researcher and validated. The self-report
instrument was a survey administered in seated classrooms to participants at
various pre-determined campus. The target population for the survey instrument
was undergraduate traditional and nontraditional students enrolled in seated
courses during the 2013 spring semester at a private, liberal-arts university.
The researcher obtained a sample of 8-12% of the total population of
approximately 4,500 students. The independent variables used in this study were:
gender, academic year, age, current major, campus location, academic level and
the dependent variables used in this study were: campus environments, sense of
belonging, and intent to give. The researcher used the use of a one-way ANOVA,
simple analysis of variance, to answer research question about the campus
environment affect a student’s sense of belonging to the university and simple
correlation used between sense of belonging and intent to give. The findings from
Miller’s research identified there is a strong and significant relationship between
sense of belonging and a student’s intent to give financially to their university as
alumni. When looking at intent to give and its relationship to campus
environment when controlling for sense of belonging, the statistically significant
relationship does not hold up. Sense of belonging is a more important variable in
regards to intent to give.
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Gibson (2015) quantitative study examined factors that predict giving
among millennial alumni, utilizing results from Marymount University’s annual
alumni survey. Data were inclusive of alumni who obtained an undergraduate
four-year degree between 2002-2011, and were born between 1980-1988 (n =
756). The purpose of this study was to identify the significant relationships
between student experiences, alumni activities, and connection to the university
that impact giving among millennial alumni. The dependent variable in this study
used were lifetime giving amount and analyzed the independent demographic
variables includes gender, race, and salary. To determine the factors that have a
relationship with lifetime giving among millennial alumni a binary logistic
regression was conducted to determine how well the independent factors
predicted giving. The study result showed that campus living, enrollment status,
final grade point average, institutional aid, and overall experience are predictors
of lifetime giving.
In summary, as stated in the above studies, institutions satisfying
educational experiences can positively impact alumni engagement, which
ultimately influences alumni to support its alma mater (Gallo & Hubschman,
2003; Monks, 2003; Pearson, 1999). Both Monks and Pearson agreed that
satisfaction with the student experience is the most significant predictor of alumni
giving. Researchers have identified several specific attributes of a satisfying
educational experience that seem to predict higher levels of giving. These include
but not limted to having a mentor; attending first choice institution (Clotfelter,
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2003); earning one or more degrees from an institution (Brittingham & Pezzullo,
1990); receiving financial aid (as opposed to loans) can also predict alumni
giving (Pezzullo & Brittingham, 1993).
Research pertaining to the type of institution. Alumni funding creates a
chain of events which create opportunities of financial assistance. These can have
a multiplier effect as organizations, corporation, and institutional friends base
their funding decision on the alumni giving status for the institute soliciting their
support. The financial sensitivity of universities becomes more apparent when
there is a drop in private universities enrollment, as a result upending the stability
of tuition-driven budgets of such institutions.
Lossein and Duronio (1987) explained aesthetics of multi-institute
fundraising by which targeted 575 institutions of all types. They found that
private baccalaureate institutions depicted greater fundraising effectiveness, as
compared to public institutions. Again later in 1989 their study showed that those
institutions who were able to organize a more effective fundraiser and had better
resources were able to raised more money with greater alumni participation.
Blumenfeld and Sartain (1974) research study at a public resarch
university, Georgia State University, explored that alumni who are males,
graduates of business schools, Masters Degree holders with higher GPA were
more likely to donate.
Haddad (1986) research study at a private university, Butler University
established that alumni donors who were over 60 years of age, majored in liberal
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arts, education or business had been a part of fraternities, sororities, and other
student campus groups and were a part of their alumni associations. Continual
involvement in alumni association and actively participate in institutional alumni
affairs are also a strong factors that influence alumni to offer financial assistance
to their alma mater (Haddad, 1986).
Connolly and Blanchette (1986) research study at a private liberal arts
undergraduate, Wesleyan University, recognized alumni motivation and their
giving capacity are two main factors that inspirie alumni philanthropic behaviors.
However, the young alumni’s desire to contribute was inspired by alumni’s
motivation, especially loyalty to the institute rather than their giving capability
whereas financial capacity was a conditional factor for older alumni who made
their donations to their alma mater. Alumni loyalty was measured through
attendance at alumni reunions and alumni participation at other alumni affairs
activities.
Burke, (1988) research study at the public undergraduate university,
University of Montevallo, Alabama, found that alumni who donated were more
likely to have earned master’s degrees, actively participated in campus activities
and alumni programs and had spouses who also donated to the same alma mater.
He also indicated that the perception of donors and non-donors alumni regarding
their alma mater also differed significantly.

54

Dependent variables in prediction studies of alumni giving.
Table 2.1 (p. 56) identifies the different ways in which alumni giving has been
defined and measured as a dependent variable in studies of predictors of alumni
giving. These include: donor status, donor level, total amount donated, amount
first gift, gift frequency, participation rate, overall positive alumni attitudes,
overall level of alumni involvement, sense of belonging, campus environment,
alumni loyalty and membership status. Two of these studies used three or more
of these as dependent variables, one additional study used two of these as
dependent variables, and the remaining studies used only one of these as its
dependent variable.
Prediction studies involving multiple dependent measures of alumni giving. Golz
(2013) conducted study at a private university using a sample of 396 participants.
In this study, times donated, total dollar donated and first donation were used as
dependent variables. The mean for total amount donated was $52.19, although
there was a wide range in the amount donated (SD = $254.91). Moreover, the
amount first donated to the college had a wide range as well. Table 2.2 (p. 57)
presents the means, standard deviation and range for each of Golz’s alumni
giving variables.
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Table 2.2
Summary of Descriptive Results for Three Dependent Measures of Alumni Giving
Used in Golz (2013)
Variable

N

Mean

SD

Range

Times donated

396

.70

1.21

0-6

Total donated ($)

396

$52.19

$254.91

$0-4150.00

First donation ($)

143

$54.09

$185.74

$0-2200.00

For the dependent variable total amount donated, the amount of variance
explained by the independent variables, which included the five NSSE
benchmarks (AC, ACL, SFI, EEE, and SCE) and race, was examined using
simultaneous entry and the statistical significance of the variance explained by this
set of independent variables was tested. A modest, but significant amount of
variance was explained by this set of predictor variables (R2=.094, F = 4.44, p <
.05).
This same set of independent variables was regressed using amount of first
donation as a second dependent measure of alumni giving. Using simultaneous
entry, the statistical significance of this variance explained by this set was tested.
The variance was not significant for this set of independent variables (R2= .078, F
= 1.24, p = .274).
This same set of independent variables was regressed using the number of
times an alumnus donated as a third dependent measure of alumni giving. Using
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simultaneous entry, the statistical significance of this variance explained by this
set was tested. A small amount of variance significantly explained predictor
variables (R2= .095, F = 4.5, p < .05).
In summary, in light of the current sample, the predictor variables of the
total amount donated by those who actually donated include enriching
educational experiences, supportive campus environments, and international
student status. Enriching educational experiences was the only predictor variable
that significantly impacted the amount an alumnus first donated. Lastly, the
important predictor variables of the number of times an alumnus donated include
enriching educational experiences, supportive campus environments, and
international student status.
Steeper (2009) conducted a study in a public university to explore the
relationships among selected undergraduate and alumni characteristics (as
independent variables) and five measures of alumni engagement and alumni
giving: overall positive alumni attitudes, overall alumni involvement, donor status,
donor level and donor frequency (as dependent variables).
Of these, donor status, level, and frequency are relevant as dependent measures of
alumni giving. Donor status referred to whether alumni have made financial
contributor to the institution. Donor status is defined as donor versus non-donor.
Anyone who has made a contribution of any size to the university is considered as
donor and anyone who has not made a financial contribution to the university
during their time is consider as non-donor. The donor level provided the total
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amount given as contributions to the institution over a given period. It is the total
financial support provided by an alumnus to the institution. The donor
frequency gives the number of donations contributed or how often an alumnus
made a gift to institution.
Two sets of independent or predictor variables were used to explore these
dependent donor measures: alumni involvement and student involvement. Alumni
involvement variables were included to explore the relationship between the time
and energy investment of alumni in the affairs of the university with their
subsequent alumni gift giving behavior. These included: “maintaining contact with
faculty and staff”, “alumni involvement in the events/activities of the university”,
“reading university publications”, and “alumni perceptions regarding the financial
need of university”. The focus of the study also included college experience
variable including student involvement. The student involvement defines the
quality and quantity of participation in extracurricular and co-curricular
experiences as undergraduate student. Students experience is considered as the
combination of academic, social and co-curricular participation as an
undergraduate student.
For this study, a 24 – item survey instrument was created and utilized to
gather self –reported data from the study participants. This instrumented was
tested in a pilot study. For the full study, the study sample included 442
undergraduate students. Data collected from surveys were analyzed with each
graduate’s financial giving records provided by the university.
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The study utilized a Spearman correlation statistics analysis to reveal the nature of
the relationship between each independent variable and the established dependent
variable. In addition to the utilization of a correlation analysis, logistic and
multiple regression analysis were performed on the dependent variables, with each
producing statistically significant prediction models. Twenty-five variables were
entered into each of the regression equation to determine if a significant predictive
model could be produced.
The results indicated that alumni donor behavior (status, level, and
frequency) were significantly predicted by the variables “participation in
undergraduate activities influence decision to give”, “maintain a contact with
faculty/staff”, “involvement in university events/activities”, “alumni’s
perceptions that the institution needs financial support”, and income related
variables: “personal income”, “combine house hold income”, and “occupation”.
Undergraduate involvement in student activities did not appear to have any
significant effect on alumni giving.
Thomas and Smart (2005) conducted a study and surveyed 1,675
undergraduate alumni from 1994 and 2003 at a public research university. Using
11 independent variables - four personal and social development measures, six
extracurricular involvement measures, and years since graduation - a discriminant
analysis was performed in an attempt to distinguish donors from non-donors and
a regression analysis was performed to examine the relationship between the
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demographic, growth, and involvement variables and the amount of lifetime
donation to the university.
The dependent variables in this study were a) donor/non-donor status and
b) donation amount. Those who gave $1 and more in a lifetime considered as a
donor, the dichotomous variable defined donor vs. non-donor status. Donation
amount for each individual was measured using his or her cumulative giving or
total lifetime donation to the university. To learn the relationship between the
selected independent variables and the amount of alumni giving, regression
analysis was used to explore this relationship. Additionally, student involvement
was describe as level of participation in each of six extracurricular activity NSSE
categories, and its relationship to alumni giving was investigated. In summary, to
learn alumni giving patterns, two factors were studied include the college’s
contribution to students’ personal and social growth and involvement in college
as donors and nondonors.
Discriminant analysis results indicated that four variables having the
greatest ability to distinguish between alumni donors and non-donors. However,
“years since graduation” was one demographic variable that followed by three
extracurricular involvement categories (social, campus leadership and academic)
in order of their impact on the discriminant function. Thomas and Smart study
explored that the group membership was correctly 67% (N= 895) of the cases
classified, of the donors, 325 (63.1%) were correctly classified, while 570
(68.8%) of the non-donors were classified correctly. These percentages are
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similar to other discriminant analyses that have been conducted regarding alumni
donors and non-donors. Other studies correctly classified donors and non-donors
at the following rates: Taylor and Martin Jr (1995) = 65%; Shadoian (1989) =
69%; and Grill (1988) = 81%.
However, differentiating between donors and non-donors, none of the
personal and social growth items made any major impact. Nevertheless, years
since graduation stands out as the major discriminating function, where as
involvement in social groups, campus leadership activities, and academic groups
are other areas of difference between donors and nondonors. Although there were
no significant variances found between donors and nondonors in relation to their
personal and social growth as measured by the NSSE’s ACT College Outcomes
Survey, but the differences were obvious as they related to the measures of
student involvement.
Years since graduation was also a strong distinguishing factor between
donors and non-donors. “The average donor in the sample graduated 6.25 years
ago, while the average nondonor graduated 4.95 years ago. Similarly some other
variables that made a noteworthy impact on the ability to distinguish between
donors and nondonors included three involvement variables, the strongest of
which was amount of participation in social activities. Donors (N=1.37)
participated in a significantly higher number of social activities than nondonors
(N = .85). Years since graduation once more appeared as a significant variable,
along with another demographic variable, spouse alumnus. Alumni whose spouse
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was also an alumni of same university had an average lifetime donation of $316,
as opposed to $105 for those who were not married to an alumnus. However
gender did not have a significant impact on level of alumni giving.
Active involvement in campus leadership activities and in academic
groups was a clear determinant as well between donors and nondonors. On
average, two-thirds of donors participated in a campus leadership activity as a
student, while only one out of four nondonors participated in the same type of
activity. Further, the average donor was part of 1.62 academic activities while the
average nondonor participated in .97 academic activities. Two types of
extracurricular participation emerged as important factors related to the $ amount
of alumni giving. “Campus leadership (p < .001) and social activities (p < .05)
were shown to be significantly related to lifetime donation amount”}. Active
Involvement in campus leadership activities were generally accompanied with
greater overall contribution to the university while fewer social activities was
related to higher levels of giving (Thomas & Smart, 1995).
Independent variables from NSSE in prediction studies of alumni
giving. In early 1998 the Pew Charitable Trusts provided funds under the
direction of the National Center for Higher Education Management Systems, to
build a tool, named the National Survey of Student Engagement (NSSE).
Institutions use NSSE measures as a standard to understand student engagement
in the academic experience so they can take strategic actions to increase
engagement (Astin, 1999; Kuh, 2009; Pascarella, Seifert, & Blaich, 2010). The
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NSSE survey tool contains questions which are designed to measure student
engagement and involvement in high impact learning activities, which are
educational experiences that positively impact student determination, learning
outcomes, and academic success (Kuh, 2008; Kuh et al.,011). Participating in
learning communities and engaging in community projects are some of the
examples of high impact learning activities (Kuh, 2001b, 2007).
NSSE, a nationally recognized instrument, obtains data that identifies
aspects of the undergraduate experience, inside and outside of the classroom,
that contribute to learning and success during college (Carini et al., 2006; Kuh,
2001b). The NSSE targets the heart of student engagement through two critical
measures of the college experience and collects data in five categories (Kuh,
2001a). The two measures of college experience are: (1) the amount of time and
effort students invest in their coursework and on educational on-campus
activities, and (2) the institution’s utilization of its resources to create learning
opportunities and organize curriculum in a manner that is highly correlated to
student learning. Because of the relationship of student engagement and overall
student experience, the conceptual model for this study integrated engagement,
as described by (Kuh, Hu, & Vesper, 2000) as one circle that impacts alumni
giving.
The NSSE also measures student learning through behavior of student
engagement and finally, number of questions that probes student perceptions in
reference to their college environment that are associated with student
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achievement, satisfaction, and persistence (Kuh, 2009). Several questions ask
students about their satisfaction with the campus environment and if they had it to
do over once again, would they choose the same school again (Kuh, 2009).
In 2006, national attention was called by the Spellings Commission
Report (US Department of Education, 2006), to the lack of transparency and
accountability in higher education for issues related to access, cost, and student
learning. Although NSSE was not advocated by the Spelling Commission to the
Department of Education for the colleges and universities, the NSSE was named
in a sidebar as one example for measuring student engagement and success.
It also was reported that colleges need more data about benchmarks of
institutional success, specifically data that can be compared from institution to
another institution by the Spellings Commission (US Department of Education,
2006). The NSSE provides benchmark data which can be used to compare student
engagement across institutions. There are five categories that help conceptualized
Student engagement. The NSSE refers to these categories as “NSSE
Benchmarks”. These benchmarks are based on set of 42 questions about behaviors
and practices known to be associated with learning and development: level of
academic challenge, active and collaborative learning, student-faculty interaction,
enriching educational experiences, and supportive campus environment (National
Survey for Student Engagement, 2010, p. 8). Because the data for this study will
be based on NSSE instrument, this section describes the NSSE benchmark in
some detail. The five benchmarks to assess campus environments in relation to
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student engagement are: (a) Level of Academic Challenge, (b) Active and
Collaborative Learning (ACL), (c) Student-Faculty Interaction (SFI), (d)
Supportive Campus Environment (SCE), and (e) Enriching Educational
Experience (EEE) (NSSE, 2000). These benchmarks are central to the framework
of the NSSE, and provide a basis for comparison between institutions (Kuh,
2001b).
As explained by Kuh (2009), Level of Academic Challenge indicates the
amount of time and effort a student puts into educational activities (Kuh, 2009). In
this area of the NSSE questionnaire, the set of questions relate to the amount of
time they spend preparing for class. Other related questions are about whether the
campus atmosphere supports an academic environment and whether the student
has to work hard to meet the instructor’s expectations. Additional questions about
the level of academic challenge inquire about the number of textbooks read for
class, and the number of papers of various lengths assigned for each course.
As explained by Kuh (2009), Active and Collaborative Learning is the
extent to which students are involved in their education and think about and apply
their learning, as well as the opportunities they have to work collaboratively with
others. In this area of the NSSE questionnaire, set of questions related to students
participation in community activities as a class, made presentations in class, and
worked with other students on class projects (Kuh, 2001a, 2001b, 2009).
As explained by Kuh (2009), Student-Faculty Interaction is the extent to
which students interact with faculty. In this area of the NSSE survey questionnaire,
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the set of questions related to student interaction with faculty outside of class to
discuss homework, worked with faculty on a research project, or discussed career
plans with a faculty member.
As explained by Kuh (2009), Enriching Educational Experiences as
explained by the NSSE that a wide range of student activities capture this
category, including participating in extra-curricular activities, participating in a
learning community, or completing a senior capstone project (Kuh, 2009). As
explained by NSSE there are other enriching educational experiences including
classes in foreign languages, community service projects, and campus diversity
experiences.
Finally, as explained by Kuh (2009), Supportive Campus Environment is
related to what the student feels about the campus environment being supportive
(Kuh, 2009). In this area of NSSE survey questionnaire, the set of questions
related to supportive campus environment, whether he or she feels that the
campus environment supports the student’s effort to balance school and other
commitments, as well as whether the student has access to academic support,
including tutoring. To conclude, this benchmark also explores the quality of
relationships the student has with other students, with faculty, and with
administrators at the university.
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Demographic factors as independent variables in prediction studies of
alumni giving.
Demographic variables also are important determinants of alumni giving to their
alma mater. That is as why most researcher commonly examined these variables
in their research studies. Nine studies closely investigate demographic variables
that impact alumni givng. Most common predictors that impact alumni giving
included age, gender, recipient of institutional scholarship, year since graduate,
race/ethinicity, marital status and capacity.
Table 2.3 (p. 69) provides a visual synopsis of the relevant research
literature reviewed for demographic variables.
Gender. (Belfield & Beney, 2000) found that women were more generous
than male alumni, but that gifts from males tended to be larger. Schmidt (2001)
examined alumni donor records at Winona State University and found that gender
was a significant predictor of alumni donor participation. Dugan et al. (2000), who
studied alumni class cohorts of Vanderbilt University, also found that gender was a
significant factor in alumni donor participation.
Studies conducted at Pennsylvania State University found constructs associated
with alumni donor participation such as gender and receipt of a scholarship or
school supported financial aid played a significant role in alumni giving (Diehl,
2007). A study at Pennsylvania State University’s College of Education, observed
that gender was a distinguishing characteristic between large and small donors.
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However, gender was found to not be a factor in participation rates between donor
and non- donors (Grill, 1988).
However, some researchers have found that gender does not play a
significant role in alumni giving or alumni support to their alma mater. Lawley
(2008) conducted research on factors that affect alumni loyalty at a public
university, and examined alumni donor rates. In addition Baker (1998) also
examined alumni donors at four post-baccalaureate programs. Both studies
concluded that gender was not one of a significant factor in alumni giving and
participation.
Age. Gaier’s (2005) research study on alumni academic experience
satisfaction and the impact on alumni giving found a stronger positive relationship
between age and student participation than between age and alumni giving, which
could mean younger alumni were more likely to participate in school-sponsored
events than donate.
Years since graduation. McAlexander and Koenig (2001) investigated
whether older classes seem to have the best participation rates. It has been reported
that alumni out of school many years ago give more to their alma mater than
younger alumni who graduated in recent past (Ridley & Boone, 2001). Hunter,
Jones, and Boger (1999) discussed in their literature that alumni who have been
out of school for 25 years are more likely to give than those that have only been
out for 10 years. Usually young alumni are giving less, or not at all (Monks, 2003;
Willemain, Goyal, Van Deven, & Thukral, 1994).
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Thomas and Smart (2005) stated that younger alumni giving less than who
graduate years ago, could be due to the fact that older alumni who are further
removed from graduation have had more solicitations and giving opportunities to
their alma mater, as well as have had much longer time to attain capacity due to
higher income and greater savings than young graduates.
Race/ethnicity. My literature review revealed that there are very limited
number of studies that explored the gift-giving characteristics of the alumni who
belong to a minority population. It has been investigated that race was not a
significant predictor or has any impact on alumni giving. (Ashcraft, 1995;
Okunade & Berl, 1997). However, a number of research studies found that alumni
who are Caucasian American were more likely to donate to their alma mater than
alumni of other races or ethnicities; however, studies did not consider income
factor due to unavailability of that data. (Ashcraft, 1995; Odom, 1995; Okunade
& Berl, 1997)
Studies that have focused on the determinants of alumni giving of
minority populations, primarily focused on the African American alumni
populations at Historically Black Colleges and Universities (HBCUs). The
findings from these studies revealed that the Black alumni population does not
give back to their alma mater simply because they are not solicited enough
(Curtin & Gasman, 2003; Drezner, 2009; Gasman & Bowman III, 2011). Drezner
(2011) also found that African Americans alumni are not giving back due to lack
of solicitations. Additionally, studies (Drezner, 2009; Gasman and Bowman III,
2011) found that African Americans give the least to higher education;
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conversely, they give more of their disposable income to other non-profit
organizations.
Capacity to give. Researcher considers the most fundamental category that
impact alumni-giving behavior is embedded within an alumna/us’ financial
capacity to make a gift. Individuals giving capacity characteristics and variables
have been well recognized in the research literature and numerous scholars have
studied it to understand the impact of a donor’s capacity “wealth” on the
likelihood of making a donation. Generally, these studies found that a donor’s
wealth significantly predicts alumni giving up to retirement age (Belfield &
Beney, 2000; Bruggink & Siddiqui, 1995; Weerts & Ronca, 2007). Connolly and
Blanchette (1986) stated that having a financial resource is a main identifier that
dictate alumni giving capacity, based upon its interaction with other variables
such as income.
Marital status. Belfield and Beney (2000), Brittingham and Pezzullo
(1990), and Bruggink and Siddiqui (1995) indicated that there seems to be mixed
findings on marital status and its impact on predicting giving. They found marital
status to be a poor predictor of alumni giving. It has been explored that unmarried
alumni are more likely to give Hanson (2000). However, it was also investigated
that “married graduates are about four percent more likely to contribute and this
number increases to about six percent if their spouse is also…an alumnus” (Dugan
et al., 2000, p. 1).
Ikenberry (2000) found that there is a significant correlation of annual
giving between socio-demographic factors of ‘married to an alumnus’ and ‘time
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since degree was earned’. Therefore alumni who were married to another alumni
who is a graduate of the same institution were more likely to donate to their alma
mater.
Belfield and Beney (2000) explored that “those who are married have a
lower probability of giving and give less than graduates who are single [and] this
even applies to those who are married with a spouse from the same university” (p.
75).
Number of children. Several studies indicated that alumni with children
give more than alumni without children (Brittingham & Pezzullo, 1990; Markoff,
1978). Interestingly, family status and the number of children affect alumni
giving to their alma mater (Dugan et al., 2000) .
Dugan, Mullin and Siegfried (2000) found that alumni with children are
more likely to give, and with each child the amount increased. Vanderbout (2010)
however, found that having children is a poor predictor of alumni giving.
Income. Income has been identified as one of main variable for gift-giving
model. Individual Income level is found to have an impact on determining donors
and non-donors and the amount that donors give (Brittingham & Pezzullo, 1990;
Curti & Nash, 1965; Hoyt, 2004; Monks, 2003). Belfield and Beney (2000) found
that an individual’s income has a greater influence on the amount donating rather
than on donating in general.
Monks (2003) found that “an increase in individual income of $10,000
raises expected contributions by approximately 2 percent” (p. 124). Conversely,
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according to Mulugetta, Nash, and Murphy (1999) having a lower income such as
less than $20,000, however, reduces the likelihood of being a donor at all.
Financial support as a student. Hoyt (2004) tested a theoretical model of
alumni giving developed inductively from earlier research. He found that
receiving institutional financial aid was a significant factor in future alumni donor
participation. Hurst (2008) conducted a research study at Northern Arizona
University on philanthropic giving preference, and mentioned the possibility of a
relationship between receiving institutional financial support and alumni donor
participation; however, he was unable to establish this relationship empirically
and recommended further study of the phenomenon. Hunter et al. (1999) also
established that a significant predictor of alumni donor participation was gender,
but couldn’t establish associations between receiving institutional financial
support or scholarships and alumni giving or alumni participation rates. Similarly,
(Baade & Sundberg, 1996) found that alumni donor involvement was not
impacted by receiving institutional scholarship.
However, a research study at Vanderbilt University investigated alumni
giving behavior during the eight years after graduation used an arguably stronger
methodology by looking at the amounts given to individuals and corresponding
alumni donor participation. Their research found that the type of financial aid
received as an undergraduate appears to have a greater influence on subsequent
alumni generosity than the amount received (Marr, Mullin, & Siegfried, 2005).
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Cunningham and Cochi-Ficano (2002) research study utilized database on
average alumni donations at the institutional level and institutional characteristics
to explore the role that
lagged institutional characteristics and policy have on subsequent donations to the
institution. They investigated and found that students who received need-based
scholarships were more apt to give generously as alumni.
Other donor-related factors. Both ‘capacity to give’ and ‘motivation to
give’ are donor’s gift-giving behavior determinants according to Volkwein’s model
of alumni gift-giving behavior (Volkwein & Parmley, 1999). Alumna/us’ capacity
is influenced by the confluence of his or her demographic background and college
experiences and outcomes. Volkwein and Parmley (1999) state:
Donor behavior is viewed as a function of motivation and capacity.
However, the attitudes and values that produce motivation and the
economic attainment and achievements that produce capacity are
themselves products of the backgrounds and collegiate experiences of
alumni. (Volkwein & Parmley, 1999, p. 60)
Summary
Over the past two decades, researchers have studied alumni demographic
variables and their impact on alumni giving, with ongoing debate as to whether
these variables are valuable predictors of alumni giving (Brittingham & Pezzullo,
1990; Connolly & Blanchette, 1986). For instance alumni age has been shown to
have a consistent relationship with alumni giving; however, results for number
and age of children, residency status during college, parent’s income level,
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location of current residence, marital status, sex, and ethnicity have been
conflicting (Mosser, 1993; Schmidt, 2001) .
Similarly, Bruggink and Siddiqui (1995) built a model to understand the
characteristics of donors and non-donors alumni at a private liberal arts college;
however in their study they only surveyed exclusive characteristics of alumni and
found that marital status, income, employment status, Greek status, distance from
alma mater, and involvement in alumni activities were statistically significant.
Conner (2005) found that alumni who support their alma mater
financially by making donations were more likely than non-donors to express
sincere feelings of loyalty to their alma mater. Conner also mentioned that alumni
donors reported that they felt they received value from their education
experience.
In summary, my literature review in this chapter has attempted to draw a
connection and overlap among the variables of student engagement, demographic
variables, and alumni donor participation. Studies in the area of alumni giving
and alumni donor participation have attempted to discuss the overwhelming
questions of how to increase alumni giving and donor participation. As shown in
the literature review and the conceptual framework, supported by Sun (2005) and
Sun et al. (2007), student engagement and demographics are key factors in
addressing the unmet need for better understanding alumni giving.
The review of information on higher education institutions and student
engagement/experience to present day, and of principles for best practice in
undergraduate education (Chickering, 1991; Chickering & Gamson, 1987), has
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set the stage for broad applicability. Furthermore, the in-depth analysis of student
engagement and its evolution allows for a better understanding of the impact that
specific student experiences have on future alumni donor participation. Lastly, an
emphasis has been placed on each principle that impacts student engagement and
helped shape NSSE (Kuh, 2001b, 2009).
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Chapter 3
Methodology and Design

Introduction
The purpose of this study was to explore the relationship between student
engagement and alumni propensity to donate in a cohort comprised of students
who have graduated before 2013 from a not-for-profit private technical university.
This chapter describes the research methodology and design used for this study,
including information about the population and participants, and the secondary
sources of study data. Additionally, this chapter describes the methods used to
obtain and merge data from those sources, prepare the data sets for analysis, and
analyze those data sets, as well as outline the procedures used to maintain
confidentiality of study participants.
Methodology and Design
This study uses a quantitative research approach to conduct a secondary
analysis of data from two sources, namely NSSE data obtained through the
university’s Office of Institutional Research, and alumni donation data obtained
from the university’s Office of Development, as well as demographic data
available from both of these sources. The data was accessed for undergraduate
students who graduated in the following academic years: 2005, 2007, 2009, and
2011. The use of data on selected student engagement and demographic factors as
predictors of alumni giving was guided by a research review of the literature.
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Graduates from each of these four academic years were treated as a cohort
(i.e., as a separate data set), and cohorts will be merged only when appropriate.
Consistent with a quantitative approach to the secondary analysis of existing data,
this data was analyzed using descriptive and inferential statistics. More specifically,
logistic and multiple regression analyses were used to determine the relationship of
each of the five NSSE benchmarks (scales) and the set of demographic and
experiential variables to each of the five dependent measures of alumni giving. The
study’s research questions (RQs) focused on the ability of these sets of independent
variables to predict five dependent measures: (RQ 1) Alumni donations back to the
university, as measured by whether or not alumni donated; (RQ 2) number of years
between graduation and alumni donors’ 1st gift; (RQ 3) the rate of giving (the
numbers of gifts since graduation divided by the number of possible giving years);
(RQ 4) alumni donors’ average actual donation (the total gift amount divided by the
number of actual gifts) and (RQ 5) alumni donors’ average possible donation (the
total gift amount divided by the number of possible giving years).
Population and Sample
The institution that serves as the setting for this study has been masked to
protect the identity of the institution and the study participants. The university has
been classified as a private Tier 1 research university by U.S. News and World
Report (2013). The main campus population is estimated at 6, 631 students. It
includes international students from about 120 different nations, which represents
about 30% of the total enrollment.
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Population characteristics. The target population of this study was all
undergraduate students who graduated between 2005 and 2011 from this technical
university. The accessible population for this study included all undergraduate
seniors who graduated in 2005, 2007, 2009, and 2011 (i.e., as the NSSE is
administered every other year, the study was limited to graduating seniors in these
years).
The major characteristics of the study’s target and accessible population
were obtained from the university’s Office of Institutional Research, and are
summarized in Table 3.1 (p. 81).
Primary study sample. For RQ1, the sample consisted of graduating
seniors in the four selected years who completed the NSSE (n=849). For RQ2
through RQ5, the primary study sample was limited to graduating seniors in the
four selected years who (a) made a monetary donation to this technical university
since the time of their graduation, and (b) completed the NSSE during the spring
of their senior year (n=115). Table 3.1 describes the major characteristics of the
target population and the sample.
Comparison of the study sample to the target and accessible population.
One of the primary purposes of a comparison of the study sample to the target
and the accessible population in quantitative studies is to determine the extent
sample results may be generalized to the study population. In this study, the
target population (all graduating seniors, 2001-2013), the accessible population
(graduating seniors in the six cohorts, 2005-2011), and the study sample are all
associated with the same university. Thus, the use of four cohorts has allowed
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Table 3.1
General Demographics of the Target and Accessible Populations, and Study
Sample

Total Students:
Age:
24 and under
25 and over
Gender:
Male
Female
Ethnicity:
White
Hispanic
Black
Other*
College/Major:
Aeronautics
Business
Engineering
Psychology and
Liberal Arts
Science
Athletics:
Varsity Athlete
Non-varsity Athlete

2,824

2001-13
1,112

Univ.
Primary
Study
Sample
2005-11*
N/A

5,021
1,187

2,382
442

9
1,103

0
115

4,169
2,039

1,914
910

692
420

66
49

3,467
340
201
771

1,532
166
85
347

664
47
43
358

60
8
2
45

838
543
2,988

397
215
1,390

154
151
481

19
6
51

454

195

89

11

1,385

627

237

28

998
5,210

437
2,387

152
960

19
86

Univ.
Target
Population

Univ.
Accessible
Population

2001-13

2001-11

6,208

Univ.
Alumni
Donors

Note. Few demographic information is missing in primary study sample

this study to determine the extent to which the results of this study may be
generalized to these populations and, by inference, to this university as a whole.
However, by design and delimitation, this study reflects one of the weaknesses of
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many correlation and prediction studies in the literature on alumni giving: it
involves only one university, so its results pertain only to this university. For this
reason, although I compared the results of this study to related studies in Chapter
5, no attempt has been made to generalize the results of this study to any other
university.

Power analysis. The techniques of statistical power analysis, sample size
estimation, and advanced techniques for confidence estimation were used.
Statistical power analysis can be conducted to determine an appropriate sample
size of a study before the data collection (a priori) or to determine the probability
of correctly rejecting a null hypothesis and properly accepting an alternative
hypothesis after data collection and analysis (Cohen, 1992). The power analysis
components include: effect size (ES), sample size (N), number of independent
variables (IVs), and significance level (α). The results of a post hoc power
analysis used to determine the power of this study are summarized in Table 3.2
(p. 83)
From an a priori perspective, any three of the aforementioned parameters
(e.g., ES, number of IVs, and α) can be used to calculate the fourth (N) using
G*Power 3.2. Similarly, from a post hoc perspective, four known parameters (i.e.,
number of IVs, sample size, α, and ES) can be used to calculate actual Power using
G*Power 3.2. For this study an a priori power analysis was used to determine the
suitable N that needed to correctly reject a null hypothesis, but due to changes in
the study, notably due to leverage plot results (which reduced the number of IVs)
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and outlier analysis results (which reduce the sample size), only post hoc power
analysis results are presented in Table 3.2 (p. 83). These results indicate that the
power for each RQ ranged from a low of .866 to a high of .982, all of which fall
above the value of 0.8 recommended by Cohen (1992).

Table 3.2
Power Analysis Results for This Study
Sets of
Variables
X1–X16
(Overall, RQ
1)
X1–X3
(RQ 2)
X1–X3
(RQ 3)
X1–X6
(RQ 4)
X1–X3
(RQ 5)
X1
(Any Single
IV)

IVs1

α

Power3

ES

N2

16

0.05

0.950

0.15

849

3

0.05

0.938

0.15

113

3

0.05

0.938

0.15

113

6

0.05

0.866

0.15

110

3

0.05

0.938

0.15

112

1

0.05

0.982

0.16

114

Notes. 1 The number of independent variables for each RQ varied due to differences in leverage plot
results for each. 2 The sample size for each RQ varied due to differences in the outlier analysis for
each.
3
Rather than report the results of a prior power analysis in the form of the minimum sample size for
each analysis, a decision was made to report the results of post hoc power analysis in the form of
actual power of the results for each RQ. This decision was made after the analysis of regression
assumptions and outliers had been completed.
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Data Sources and Preparation
National Survey of Student Engagement. The NSSE is an instrument
used at institutions of higher education to measure undergraduate student
engagement levels and is used to “provide data to colleges and universities to use
for improving undergraduate education, inform state accountability and
accreditation efforts, and facilitate national and sector benchmarking efforts,
among others” (NSSE, 2005, p. 5). The measure addresses the magnitude of
institutional engagement by measuring student participation in activities (NSSE,
2005). The NSSE data are collected from participating institutions by randomly
selecting undergraduate students during the spring semesters of their first and
senior years. Survey participants were enrolled during the previous semester so
that they have a substantial view of the campus environment and can make
informed judgments (Kuh, et al., 2001b). Further, the NSSE is regarded as the
premier measure of undergraduate student engagement in the United States; the
data may be used by institutions to compare results with peer institutions, to
identify opportunities for development, and track progress toward meaningful
improvements. As a result, the NSSE may be used by prospective students and
parents/guardians to assess a college’s student centeredness (Kuh, et al., 2001a,
2001b). The NSSE has been used at the university featured in this study since
2001.
The NSSE survey is a self-reporting questionnaire composed of 85
questions designed to collect information on student demographics and
experiences. The NSSE comprises five benchmarks that can be used to assess
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student engagement within the institution, and scaled scores of individual items
are categorically tied to benchmark scores.
NSSE Benchmarks:
1. Level of Academic Challenge: Benchmarks amount of time served in class
preparation, amount of reading and writing involved, and level of vigor.
2. Active and Collaborative Learning: Benchmarks level of participation in
study projects requiring inquiry-based learning in as well as outside class.
3. Enriching Educational Experiences: Assesses overall educational
experience of student population hailing from diverse racial, ethnic, and
religious backgrounds, understanding of technology, involvement in
community work, internship or apprenticeship, semester abroad, and cocurricular activities in senior year.
4. Student-Faculty Interaction: Assesses the quality and frequency of out-ofclass communication with teaching body of institute.
5. Supportive Campus Environment: Assesses the viability of tools and
facilities that students deem helpful in coping with rigors of academic and
social life on campus.
Kuh (2001b) and others have described the NSSE as the basis for comparison of
student engagement and institutional quality.
Validity and reliability of the NSSE. Higher Education institutions strive
for promoting student engagement on campus The NSSE is increasingly being
used to chart progress and compare results using the NSSE five benchmark
scores. Although recent research has begun to decompose the five benchmarks in
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a variety of ways, few research studies have sought to explore the underlying
structure of these five benchmarks, their interdependence, and the extent to which
the items do reflect those five dimensions.
The NSSE relay on self-reports of the students and assess the quality of
undergraduate education as common practice. According to Kuh (2001b) these selfreports are valid under following five conditions: (1) when the information
requested is known to the respondents; (2) the questions are phrased clearly and
unambiguously; (3) the questions refer to recent activities; (4) the respondents think
the questions merit a serious and thoughtful response; (5) answering the questions
does not threaten, embarrass, or violate the privacy of the respondents or encourage
the respondents to respond in socially desirable ways. The NSSE team that
developed the NSSE instrument made certain that the items on the survey were
clearly worded, well defined, and had high face and content validity. A logical
relationship exists between the items in a way that are consistent with results of
objective measures and with other research.
Nonetheless, Kuh (2001b) studied the psychometric properties of NSSE as a
whole and concluded that, in general, they are very good, as a majority of items
equal or exceed recommended measurement levels. Kuh stated that the face and
construct validity of NSSE surveys are strong. To begin, Kuh indicated that the
NSSE development team made improvements to individual items and the overall
instrument based on what was learned from focus groups, cognitive testing, and the
psychometric analysis on the results from the spring 1999 field test, the inaugural
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national administration in spring 2000, and the spring 2001 administration. (Kuh,
2001, p. 22).
Additionally, the results of the cognitive interviews indicate that
respondents to The College Student Survey know and understand what is being
asked, respondents understand the directions, respondents interpret the questions
correctly and in the same way, and respondents tend to formulate their answers to
questions in a similar manner. “NSSE staff used these and other results from the
cognitive testing to make final revisions to the instrument for 2001. These revision
included several minor changes that were mostly related to formatting of response
options and a few wording changes” (Kuh, 2001, p. 22).
Kuh’s (2001b) psychometric analysis also looked at NSSE sections and
scales. The College Activity section (CA) included 22 items on the first page of this
report. As expected, the coming to class unprepared (CLUNPREP) item was not
highly correlated with the 21 items in the College Activity (CA) section. The
reliability coefficient (Cronbach’s alpha) for the 22 CA items was .85, except for
the item CLUNPREP. The interrelations for the CA items ranged from 0.09 to 0.68,
with the lowest correlation associated with CLUNPREP. The principal component
analysis of the 22 CA items with oblique rotation, produce four factors accounting
for about 45% of the variance in students’ responses. The underline construct of
engagement, represented by the 22 CA items, was consistent with the behaviors
that previous research has linked with good educational practices.
Some other important items address the extent to which the institution
emphasizes different kinds of mental activities (e.g., reading, writing, and other
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educational program characteristics represent some of the skills and educational
objectives). The standardized alpha for these five items is .70 when the lowest
order mental function item, memorization, is included. This set of items is among
the best predictors of self-report gains, suggesting that the items are reliable
estimating the degree to which the institution is challenging students to perform
high order intellectual task.
The fifteen items from Educational and Personal Growth had an alpha
coefficient of .90. The inter-correlations for these items range from .22 to .65. The
items on Opinions About Your School measures views on the important aspects of
the college environment. The alpha coefficient for these 11 items was .84. The
inter-correlations for these items ranged from .22 to .65, indicating that all these
dimensions of the college or university environment are positively related. The
student reported grade point average (GPA) in Grades. Engagement is positively
correlated with five benchmarks, as well as with three additional scales the measure
students reported gains at their institution in three areas: general education,
practical competence, and personal–social growth. Other academic performance
measures, examine the relationships between student engagement and educational
outcomes, critical thinking as well as GRE scores.
In summary, these analyses suggest that the NSSE survey appears to be
reliable measuring the constructs it was designed to measure. Assuming that
respondents were representative of the respective institutions, data aggregated at
the institutional level on an annual basis should yield reliable results.
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Of particular relevance to this study was Pike’s (2013) analysis of these
five NSSE benchmarks in response to critics of these benchmarks and those who
sought empirical evidence of their validity. He analyzed the NSSE responses
from a first-year and senior cohort in 2008 using generalizability theory, and
reported his results Table 3.3 (p. 90).
Generalizability theory partitions observed-score variances into variance
that is attributable to the object of measurement and variance that is
attributable to the facets of the measurement situation (Pike, 1994) …
Kane (2006) identified two important advantages of generalizability
theory when evaluating the structural component of validity. First,
generalizability theory can identify the sources of error in a measurement
situation so that strategies can be devised to minimize the effects of those
aspects of the measurement situation. Second, generalizability analyses
provide estimates of the standard errors of measurement and allow
researchers to put limits on the precision of their estimates. Neither of
these advantages accrues when factor analysis is used to assess the
structural component of validity. (Pike, 2013, p. 156)

For his generalizability analyses, Pike randomly selected 50 institutions
from among the 524 institutions with first-year student scores, and 586
institutions with senior-year student scores on the NSSE. Further, from each
institution “random samples of 50 students were drawn from the total number of
respondents” (2013, p. 158). As a result, the sample of first-year students and of
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seniors each included 2,500 seniors randomly selected from those 50 institutions.
The generalizability coefficients from Pike’s analysis of this 2008 sample of firstyear students and seniors are summarized in Table 3.3.

Table 3.3
D-Study Generalizability Coefficients for First-Year and Senior Students (Pike,
2013, p. 156)*
First-year students
NSSE benchmark
Level of academic challenge
Active and collaborative learning
Student–faculty interaction
Enriching educational
experiences
Supportive campus environment
Senior students
NSSE benchmark
Level of academic challenge
Active and collaborative learning
Student–faculty interaction
Enriching educational
experiences
Supportive campus environment

Ep2
(N = 25)
0.74
0.71
0.54

Ep2
(N =
50)
0.85
0.83
0.7

Ep2*
(N = 100)
0.92
0.91
0.82

0.63
0.51

0.78
0.68

0.87
0.81

Ep2

Ep2

(N = 25)
.0.55
0.6
0.57

Ep2
(N =
50)
0.71
0.75
0.72

(N = 100)
.0.83
0.86
0.84

0.82
0.63

0.9
0.77

0.95
0.87

* Note: Ep2 refers to generalizability coefficient.
From the results of his analyses, Pike (2013) concluded “all five of the
senior benchmarks produced acceptable levels of dependability (Ep2 > 0.70)
when based on as few as 50 students. Group mean generalizability coefficients
for the senior benchmark scores were all greater than 0.80 when group means
were based on 100 students” (p. 161). In the analyses for Pike’s second research
question, he also concluded that the good educational practices represented by the
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NSSE benchmarks were related to the success of institutions in promoting student
academic success (i.e., retention and graduation rates). In summary, Pike
concluded:
Table 3.4
Cronbach’s Alpha Values for Benchmark Scales: National NSSE Results
Benchmark Scales

NSSE 2002

Level of Academic Challenge
Active and Collaborative Learning
Student-Faculty Interaction
Enriching Educational Experiences
Supportive Campus Environment

First-Year

Senior

0.74
0.64
0.72
0.54
0.78

0.76
0.651
0.75
0.641
0.78

Of the results for the five benchmarks presented in Table 3.4, Cronbach’s alpha
values for three benchmarks exceed the minimum value of 0.70 (Nunally, 1978),
and the values for the two remaining benchmarks approach this minimum value.
Nonetheless, the latter Cronbach’s alpha values must be recognized as a study
limitation, and results associated with items in these benchmarks interpreted
carefully.
Access to and Merging Data Sets
Data from two different university data sets were used in this study.
Following application to and permission from the university’s Institutional Review
Board (IRB), I undertook several steps to obtain and organize the data. First, as I
have access to information in the university’s Office of Development databases,
including the giving history of each alumnus, I used this information to prepare
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separate data files for alumni who were graduating seniors in the spring semester of
the following years: 2005, 2007, 2009, and 2011 (i.e. a total of four data files).
Second, I presented these files to my major advisor for review, comment and, as
needed, modification. He discussed and, as needed, revised the file format with
personnel in the university’s Office of Institutional Research (OIR). Third, I
prepared and submitted a request to OIR for data from the university’s NSSE
database for all seniors who completed the NSSE in the appropriate designated
years (i.e., 2005, 2007, 2009, and 2011). By prior agreement, OIR personnel was
asked to enter NSSE data (i.e. each student’s responses to the items in each of the
five benchmarks) and demographic data into the data files I prepared using Student
ID numbers. OIR personnel then coded the identifying information with PIDM
numbers (a unique ID number). The merged data files with PIDM numbers was
provided to me, while OIR maintains a set of merged data files that contain both
PIDM and Student ID numbers in case any data in these data sets appear to be
missing, unclear, or inaccurate. This allows OIR personnel to follow up on any of
my requests by checking the data files against their NSSE database. In summary,
this multi-step process allows me to obtain a merged data set for each cohort while
maintaining and protecting the anonymity of graduating seniors in each cohort and
data files.
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Data Preparation and Analysis Procedures
Data preparation and preliminary analyses. Once merged data files for
these six cohorts was prepared and provided by OIR, I took several steps to prepare
and then analyzed the data.
First, each of the six cohort-specific data files were reviewed to ensure that
each was complete and that any errors needing to be corrected were corrected.
Second, after correcting errors or invalid data, missing data or responses
still posed a challenge for data analysis. Missing data was a problem because nearly
all statistical methods presume complete information for all the variables included
in the analysis. In this study, missing data cases include instances in which students
failed to respond to items associated with each NSSE benchmark (e.g. missing
items in Enriching Educational Experiences). Ideally, if data is missing at random,
the procedures for handling missing data approaches will help (e.g. listwise
deletion, imputation, multiple imputation, and maximum likelihood). In this study,
all missing responses in NSSE data will be filled using the average of the annual
cohort for that item (i.e., one form of imputation).
Third, prior to conducting any regression analyses, I carried out several
preliminary analyses of the master data file: (a) outlier analysis, (b) whether
regression assumptions identified by have been met, and (c) to check for
multicollinearity.
According to Cohen et al. (2003), six underlying assumptions must be met
to ensure a proper relationship involving the independent variables (IVs)
and dependent variable (DV) when using an ordinary least square (OLS)
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strategy. These assumptions are: (1) correct specification of the form of the
relationship between the IVs and DV (i.e., linearity); (2) constant variances
of the residuals (i.e., homoscedasticity); (3) normality of residuals; (4)
correct specification of the IVs in the regression model; (5) reliable
measurement of the IVs and DV; and (6) independence of residuals.
Violations of any of these assumptions can lead to skewed regression
coefficients and result in incorrect significant tests and confidence intervals.
(Zhu, 2015, p. 157)
Fourth, once data files were in final form, descriptive statistics were
performed. In addition, correlational analyses was conducted to help determine the
degree of relationship among independent and dependent variables within the data
file for each cohort as well as for a master data file that contained data for all six
cohorts. All statistical computations were done with the Statistical Package for
Social Science (SPSS) or similar statistical software.
Finally, using these data sets and this information, regression analyses are
conducted. Logistic regression is used when any of the dependent variables were
categorical, and multiple regression is used when the dependent variables are
continuous (e.g., NSSE respondents who are donors vs. non-donors). Logistic
regression methods were used to analyze research data when the dependent
variable was dichotomous (e.g., donated or did not donate), although the predictor
variables may be either categorical or continuous. Specifically, logistic regression
“is the appropriate statistical technique when the dependent variable is a
categorical (nominal or nonmetric) variable and the independent variables are
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metric or nonmetric variables” (Hair et al., 2010, p. 319). Unlike linear
regression, logistic regression maps to a logistic curve, is designed for binary
dependent variables, and is interpreted in terms of likelihood (e.g., condition 1 is
X times more likely to occur than condition 2) (Hair, 2010). Logistic regression
uses models to calculate log odd ratios and record the log odd ratios as regression
coefficients. Thus, the relationships between independent variables and a
dichotomous dependent variable are non-linear. Correlations between the
independent variables and the dependent variable induce the log odds to increase
or decrease in accordance with the probability that the event would occur (in the
present case, an increase or decrease in alumni donor participation). To create the
model, whether or not alumni donated an initial development variable was used,
and items associated with each of the five NSSE engagement benchmarks (all
continuous) was entered at once. No transformation of the data was necessary.

Regression analyses. The independent variables that satisfied all regression
assumptions were selected for inclusion in each analysis, including, but not limited
to, the results of leverage plots.
Logistic regression analysis for Research Question 1. For this research
question, “whether or not alumni donated to the university” will serve as the
dependent variable. Three sets of independent variables were entered into the
logistic regression model in the order in which these sets were presented in this
research question (i.e., Sets A will include scores for each of the five NSSE
benchmarks, Set B will include demographic variables, and Set C will include
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experiential factors). Following logistic regression procedures, regression Model
1 included only Set A, regression Model 2 included Sets A and B, and the last
regression model, Model 3, included items from Sets A, B, and C (i.e., items for
NSSE Benchmarks, demographic and experiential variables).
Multiple regression analysis for Research Question 2. For this research
question, “numbers of years between graduation and their first gift” served as the
dependent variable. For Research Question 2, independent factors from Sets A, B,
and C were analyzed, and leverage plot results were used to select IVs for
inclusion in the multiple regression model for this research question.
Multiple regression analysis for Research Question 3. For this research
question, “rate of giving” will serve as the dependent variable. For Research
Question 3, independent factors from Sets A, B, and C were analyzed, and
leverage plot results were used to select IVs for inclusion in the multiple
regression model for this research question.
Multiple regression analysis for Research Question 4. For this research
question, “average actual donation” will serve as the dependent variable. As for
Research Questions 2 and 3, for Research Question 4, independent factors from
Sets A, B, and C were analyzed, and leverage plot results were used to select IVs
for inclusion in the multiple regression model for this research question.
Multiple regression analysis for Research Question 5. For this research
question, “average possible donation” will serve as the dependent variable. For
Research Question 5, independent factors from Sets A, B, and C were analyzed,
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and leverage plot results were used to select IVs for inclusion in the multiple
regression model for this research question. .
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Chapter 4
Results

Introduction
The purpose of this study was to investigate the relationship between
student engagement scores, student demographics and experiential factors to
measures of alumni giving. This chapter reports information on the study sample,
data set, preliminary analyses, results for each research question, and several
additional analyses that pertained to this purpose.
The first section contains a description of the sample, including a basic
description of all students who completed the NSSE in 2005, 2007, 2009 and 2011,
and then a more detailed description of those NSSE completers who donated to the
university, as this is the primary study sample to be used in analyses for Research
Questions 2-5. The second section talked about the preparation of datasets, including
accessing and merging datasets, finding missing data, coding nominal and ordinal
variables using dummy coding technique. The third section shared information about
the Jackknife distance method and identifying and removing outliers from the
primary study sample. The forth section described six underlying assumptions that
must met to ensure a proper relationship involving the independent variables (IVs) and
dependent variable (DV) using ordinary least square assumption (OLS) strategy for
RQ2, RQ3, RQ4 and RQ5. This followed by the results of primary data analyses,
which included logistic regression for RQ1 and multiple regression analyses for RQ2,
RQ3, RQ4, and RQ5.
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Description of the Sample
Of the target population of 8,320 seniors who graduated in 2005, 2007, 2009,
and 2011, a total of 849 seniors (10.2%) completed the NSSE survey. This includes
115 students-turned-alumni who did donate to the university (donors) and 734 who did
not (non-donors). Seniors who graduate in 2001, 2003, and 2013 were not included in
this study because the dataset from each of these years received from Office of
Institutional Research did not provide complete information and/or data. In specific,
2003 NSSE dataset did not include student ID numbers, so it was not possible to match
with Office of Development alumni donor data or to provide PIDM numbers. In
addition, 2001 and 2013 were missing NSSE benchmark scores, and it was not possible
to calculate them without knowing the exact scoring procedures used by NSSE
personnel to do so.
Table 4.1 (p. 100) presents the characteristics of NSSE completers who
donated to the university, the primary study sample, as well as basic information
about the accessible population (2005-2011). First, on gender, a greater number in
the primary sample classified themselves as male (57%) than female (43%), which
was comparable to the gender distribution in the assessable population (male: 61%,
and female: 39%). Second, on age, the majority of those in the primary sample
reported being between 26-35 (81%), where a majority of those in the accessible
population were 25 and younger (77%). Third, on ethnicity, the majority of
students in the primary sample (52%) and the accessible population (53%)
identified themselves as American White. However, for most other ethnic groups,
the primary sample and accessible population differed.
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Table 4.1
Characteristics of NSSE Completers Who Donated, 2005-2011 (n = 115)
Characteristics

I. Cohort Size (n)
II. Demographics
A. Gender
Female
Male
B. Age in 2016
25 or younger
26-30
31-35
36-40
>40
Missing Data
C. Ethnicity
African Amer.
Amer., White
Amer., N/A
Asian/Pacific Isl.
Asian Amer.
Hispanic Amer.
International
Native Amer./
Alaskan
Missing Data
D. Marital Status
Married
Single
Divorced

2005

2007

2009

2011

Donors,
Total
n (%)

Accessible
Population n
(%)

38

30

27

20

115

849

16
23

18
12

7
20

9
11

49 (43%)
66 (57%)

335 (39%)
514 (61%)

0
0
33
3
2

0
7
13
0
0

0
19
5
1
2

0
17
0
3
0

0
43 (37%)
51 (44%)
7 (6%)
4 (3%)
10 (9%)

656 (77%)
43 (5%)
59 (7%)
7 (1%)
4 (1%)
80 (9%)

1
22
5
1
0
3
6
0

0
17
5
0
0
2
6
0

0
14
7
0
0
2
4
0

1
7
7
1
0
1
3
0

2 (2%)
60 (52%)
24 (21%)
4 (2%)
0
8 (7%)
17 (15%)
0

129 (15%)
452 (53%)
27 (3%)
16 (2%)
77 (9%)
50 (6%)
19 (2%)
2 (0.2%)
77 (9%)

10
25
1

23
7
0

10
17
0

7
13
0

49 (43%)
61 (53%)
1 (<1%)

Partner/Sign.

1

0

0

0

1 (<1%)

Widowed

1

0

0

0

1 (<1%)

Missing Data

2 (1%)

49 (6%)
61 (7%)
1
(0.1%)
1
(0.1%)
1
(0.1%)
736 (87%)

The primary sample had a noticeably larger percentage of Unspecified
Americans (21%) and International (15%) students than the accessible population.
and had a noticeably smaller percentage of African-Americans (2%) and Asian100

Americans (0%) than the accessible population. Finally, on marital status, (53%)
classified themselves as single and (43%) as married. However, data on marital
status for the accessible population was not available, so a comparison to the
sample was not possible.
Table 4.2
Characteristics of NSSE Completers Who Did Not Donate, 2005-2011.
Characteristics
I. Cohort Size(n)*
II. Demographics
A. Gender
Female
Male
Missing Data
B. Age in 2016
25 or younger
26-30
31-35
36-40
>40
Missing Data
C. Ethnicity
African Amer.
Native Amer./
Asian/Pacific
Alaskan
Isle. Amer., White
Hispanic
Amer. International
MultiUnknown
racial/ethnic
Missing Data

2005
128

2007
170

2009
220

2011
216

NonDonors,
734
Total
n
277 (%)*
(38%)
365 (50%)
92 (12%)

51
78

56
93

84
99

86
95

97
5
2
2
0

136
4
3
3
2

174
6
1
1
1

122
15
11
0
0

3
0
3
67
6
30
0
20

1
1
4
109
13
25
0
17

5
1
4
139
17
35
0
19

8
1
3
138
6
38
2
20

529 (72%)
30
(4%)17
(2%)6
3
(<1%)
149
(<1%)
(20%)
17
(2%)3
14
(<1%)
453
(2%)
42
(62%)
128
(6%)
2
(17%)
76
(<1%)
(10%)

Accessibl
e
849
Populatio
n
335
n (%)*
514
(39%)
(61%)
656
43
(77%)
59
(5%)
(7%)7
(1%)4
80
(1%)
(9%)
129
2
(15%)
93
(0.2%)
452
(11%)
50
(53%)
19
(6%)
(2%)
235

* Note. Data for Non-Donors were obtained from the Development Office database, and(27%)
for the
Accessible Population from the Office of Institutional Research. Data from these two sources tended
to be orderly and consistent, although several inconsistencies appeared in data on student/ alumnus
Ethnicity (e.g., for American White, and for International). Although there may be plausible reasons
for these apparent inconsistencies, no attempt will be made to explain or reconcile them here.
Rather, they will be noted as a study limitation.
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Table 4.2 (p. 101) presents the characteristics of student population who did
participate in NSSE surveys but did not donate to the university (i.e., as of February
2016).
Table 4.2 includes relevant descriptive statistics for the demographic
characteristics of the non-donor comparison sample of this study (n-734) and the
accessible population, which included all NSSE completers (n=849). For gender,
the percent of females in the non-donor sample and in the accessible population
was nearly equivalent, but this was not true for males.
The percentage of males in the accessible population (61%) was higher than in the
non-donor sample (50%), although this is due to a difference in how data were
collected from these two groups (e.g., 12% missing data for the non-donor sample).
Non-donors by age for data sample and accessible population was nearly equivalent
in most age categories except for age 25 and under is litter higher in accessible
population (77%) as compare to non-donor sample (72%). Non-donors by ethnicity
for data sample and accessible population was equivalent only in Hispanic
American category, but this was not true for other categories. The percentage of
American White in non-donors sample (62%) was higher than in the accessible
population (53%), International in non-donors sample (17%) was higher than in the
accessible population (2%). However, the percentage of African American in the
accessible population (17%) was higher than in the non-donors sample (2%).
Similarly, the percentage of Asian/Pacific Islander in the accessible population
(11%) was higher than in the non-donors sample (2%)
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Descriptive Statistics
NSSE Benchmark Scores. Table 4.3 (p. 105) presents descriptive statistics
for NSSE Benchmark scores for the primary study sample (n=115), as well as for
the accessible population (n =849). In Table 4.3, mean scores on the AC NSSE
Benchmark appeared to be consistent across annual cohorts, and nearly consistent
for the EEE NSSE Benchmark. However, mean scores appeared to be less
consistent across annual cohorts for ACL, SEC, and SFI NSSE Benchmarks.
Due to these apparent differences, statistical analyses were run using JMP
to determine if these differences across cohort years (2005, 2007, 2009 and 2011)
were statistically significant. For the primary study sample, a MANOVA analysis
was conducted using JMP. Those results indicated that there were no statistically
significant differences in NSSE Benchmark scores across these
annual cohorts: Wilk’s Lamda = 0.936, p < .0952; Pillai’s Trace = 0.065, p < .950;
HotellingLawley = 0.067, p < .953; and Roy’s Max Root = 0.041, p < .481 (see Appendix
D.1). This allowed NSSE scores across these four annual cohorts to be merged and
treated as one sample; i.e., the primary study sample.
A comparable MANOVA analysis was conducted to compare annual
cohorts in the accessible population. Those results indicated that there was a
statistically significant difference: Wilk’s Lamda = 0.958, p < .0019; Pillai’s Trace
= 0.042, p < .0021; Hotelling-Lawley = 0.043, p < .0018; and Roy’s Max Root =
0.037, p < .0001 (see Appendix D.2). To determine what contribute to this
difference, ANOVA analyses were conducted for each NSSE Benchmark. Those
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results indicate that there was a statistically significant difference in only one NSSE
Benchmark (i.e., Enriching Educational Experience or EEE) across these cohort
years; F (3, 844) = 4.4159, p < .0043 (see Appendix D.3). Although this is
noteworthy, it has no effect on study results, so the NSSE scores across these four
annual cohorts were merged as well.
Finally, a third MANOVA analysis was conducted to compare average
NSSE Benchmark scores of the primary study sample to those of the accessible
population. The results of this MANOVA were statistically significant: Wilk’s
Lamda = 0.951, p < .0005; Pillai’s Trace = 0.049, p < .0006; Hotelling-Lawley =
0.050, p < .0005; and Roy’s Max Root = 0.040, p < .0001 (see Appendix D.4).
Again, to determine what contributed to this difference, ANOVA analyses
were conducted for each NSSE Benchmark. Those results indicated that there was
a statistically significant difference in NSSE scores for the primary sample and
accessible population on only one Benchmark (i.e., Enriching Educational
Experience or EEE): F (4, 959) = 4.973, p < .0006. (see Appendix D.5). These
similarities and this difference are noteworthy; although they do not affect study
results, they hold implications for the generalizability of study results..

Experiential data. Table 4.4 (p. 107) presents descriptive statistics for
selected experiential characteristics of the donors (115), non-donors (734), and
accessible population (849) included in this study (2005-2011). First, 18% students
of primary study sample classified them self as Athlete, which was higher than the
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assessable population (9%). Second, on Frat/Sorority, the majority of students
(83%) in non-donors dataset reported that their residence was not a fraternity or
sorority house, which is same as accessible population, whereas (17%) donors in
primary study sample indicated that they live in Frat/Sorority housing. Third, on
live now, the majority of students in the primary study sample (47%) and the
accessible population (39%) identified themselves living in driving distance from
campus, while fewer students (29%) from primary study sample indicated living
walking distance. Finally, on entire experience, higher percentages show for “good”
in all these datasets, (45%) in primary study sample, (52%) in non-donor’s dataset
and (51%) in accessible population. However, other distributions (poor, fair and
excellent) are very similar in all three datasets.

Preparation of the Data Sets
Accessing and merging data sets. Prior to work on the dataset, an IRB
application was submitted to the university’s IRB committee for approval to
proceed on this research study. After receiving approval of this IRB application,
two dataset were accessed: upon request, senior students NSSE benchmarks and
experiential factors data from the Office of Institutional Research (OIR), and
alumni donor’s data from the Office of Development. The OIR agreed to
consolidate two datasets by using student IDs and a unique identifier commonly
referred to as PIDM numbers. The researcher was proved with a merged file that
included only PIDM numbers to maintain data anonymity, and then completed the
preparation of data files.
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Table 4.4
Descriptive Statistics for Selected Experiential Factors, by Sample and Population
Experiential Factors

Donors: Primary
Sample

Non-Donors,

Accessible
Population

I. Athlete
Athlete
Non-Athlete
Missing Data

(n=115)
19 (16.5%)
n (%)*
86 (74.8%)
10 (8.7%)

(n=734)
n (%)*
55 (7.4%)
620 (84.4%)
59 (8%)

II. Frat/Sorority
Yes
No
Missing Data

18 (15.6%)
87 (75.6%)
10 (8.6%)

114 (15.5%)
561 (76.4%)
59 (8%)

132 (15.5%)
648 (76.3%)
69 (8.1%)

III. Live Now
Living in Dorm
Residence with
Walking Dis.
Residence
with
Driving Dis.
Fraternity
or
Sorority house
Others
Missing Data

24 (20.8%)
30 (26%)
49 (42.6%)
2 (1.7%)
10 (8.6%)

237 (32.2%)
122 (16.6%)
256 (34.8%)
12 (1.6%)
47 (6.4%)
60 (8.1%)

261 (30.7%)
152 (17.9%)
305 (35.9%)
14 (1.6%)
47 (5.5%)
70 (8.2%)

IV. Entire
Experience
Poor
Fair
Good
Excellent
Missing Data

3 (2.6%)
11 (9.5%)
47 (40.8%)
44 (38.2%)
10 (8.6%)

21 (2.8%)
89 (12.1%)
353 (48%)
214 (32.8%)
57 (7.7%)

24 (2.8%)
100 (11.7%)
400 (47.1%)
258 (30.3%)
67 (7.8%)

(n=849)
74 (8.7%)
n (%)*
706 (83.1%)
69 (8.1%)

* Note. Data for Experiential factors were obtained for the Accessible Population from the Office of
Institutional Research.

Missing data. Missing data in quantitative research studies are an important
concern and can occur in several ways. Data can be missing on a dependent variable
if participants did not provide the necessary information. Independent variables also
can have missing data if participants did not respond at all questions or responded
107

only to some questions on a data collection instrument (e.g., NSSE) for a particular
variable. Of the 115 students in the primary sample, one did not have scores for all
five NSSE Benchmarks, so this student record was removed from the data set
(n=114). For Research Question 1, due to the size of that data set (n=849), missing
data for demographic and experiential factors were assigned and dummy coded as a
separate variable by (e.g., for Entire Experience, missing data were coded as 1 for
X17c). For Research Questions 2-5, missing data for demographic and experiential
factors were not coded by the researcher because these were treated as 0s by the
statistical software, JMP.
Coding nominal and ordinal variables. Three demographic factors
(Ethnicity, and Marital status and Gender) and four experiential factors (Athletes,
Fraternity/Sorority, Live Now, Entire Experience) were measured using nominal
scales and ordinal scales, and therefore required coding. First, dummy coding was
used to convert nominal or categorical data into a numerical value that would be
suitable for regression analysis. In dummy coding, each variable will be assigned a
new value of zero or one (0, 1) for each new coded variable. The number of new
variables determined by the number of categories or values for that variable minus
one (K-1). For example, gender has only two values, so only one new coded
variable was created, and those values were coded as follows: 1= Male, and 0 =
Female. Although ethnicity had eight possible categories, there were no students in
two of those categories Table 4.1 (p. 100), so for data coding purposes there were
six categories. As a result, five new coded variables were created initially for the
ethnicity Table 4.5 (p. 109). However, several ethnicity categories were combined
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due to a small n size. For one of the experiential variables, Residence, categories
Dorm (n=28) and Fraternities/Sorority (n=2) were combined. Similarly, for ratings
on Entire Experience, Fair (n=15) and Poor (n=5) were combined. The final dummy
coding for Research Question 1, which included data from donors and non-donors,
is presented in Table 4.6 (p. 110). Similarly, the final dummy coding for Research
Questions 2 through 5, which focused only on donors, is presented in Table 4.7 (p.
111)

Table 4.5
Initial Approach to Dummy Coding of Ethnicity
Newly Created Dummy Variables
Categories with Response

(n)

X1

X2

X3

X4

X5

2

1

0

0

0

0

X6_________
African-American
American White

60

0

1

0

0

0

0

American, Unspecified 24

0

0

1

0

0

0

0

0

0

1

0

0

0

0

1

0

0

0

0

0

0

Asian/Pacific Islander
Hispanic
International

4
8

0
17
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0

0
1

Outlier analysis. In statistics, outliers are observation points or scores that
are distant from the rest of the points or, often far from the sample mean. Therefore,
outliers indicate faulty data, erroneous procedures, or areas where a theory might
not be valid. After the data were entered into a spreadsheet in the statistical analysis
program JMP 12-Pro, an outlier analysis was performed using each DV and
selected IVs (i.e., based on Leverage Plots). The Jackknife distance method to
assess if they should be removed from the dataset prior to regression analysis, using
the UCL reference line in the Jackknife Distances plot was calculated (Penny,
1996). Data points identified as outliers were checked in the data set to determine
whether or not each should be removed. Further, to determine the impact of these
outliers, two regression analyses were run for each dependent variable, one with
and one without those outliers. A summary of outliers for each research question is
presented in Table 4.8.

Table 4.8
Summary of Outlier Analyses, by Research Questions (n =114)
Outliers Cases
Research
Questions

IV
s

UCL

No. of
Outliers

RQ2

3

3.19

1

5

4, 25, 110

113

RQ 3

1

3.19

1

107

4, 11, 17, 22, 32, 38, 51, 56, 87

113

RQ 4

6

3.72

4

5, 9, 75, 84

45, 61, 62, 75, 98

110

RQ 5

3

3.19

2

9, 75

22, 45, 51, 61, 62, 69, 77, 85, 98, 108

112

IDs Removed

112

IDs Not Removed

Final
(n)

For Research Question 2, four outliers were identified using JMP’s Jackknife
analysis procedure (UCL = 3.19). After checking these data points, only one outlier
reflected an extreme value on an un-coded IV (i.e., SCE X4). The effect of the
removal of this one outlier was tested by running a regression analysis with and
without that outlier. The removal of this outlier resulted in a stronger model, with
R2 = .047, F (3, 113) = 1.779, p < .155. The R2 value was .042 units (5%) greater
than that in the presence of all four outliers. For these reason, I removed one outlier
in RQ2. This also reduced the sample size from N = 114 to N = 113 (see Appendix
B).
For Research Question 3, ten outliers were identified. After checking these
data points in the data set, three of these outliers reflected high values on this DV,
one of which was unusually high (i.e., greater than 100%). The effects of removing
this unusually high outlier were tested by running a regression analysis with and
without it. The value of R2 increased from 0.050 to 0.066, an overall (1.6%)
increase in explained variance in this DV, giving rate. The F value changed to F (1,
112) = 7.915, p < .005, which remained statistically significant. Therefore, only one
outlier (case = 107) was removed from the data set for RQ3. This also reduced the
sample size from N = 114 to N = 113 (see Appendix B). However, this outlier,
along with other cases that have high values on this DV will be reviewed separately
in the section on Results of Additional Analyses.
For Research Question 4, nine outliers were identified. After checking these
data points in the dataset, two of these outliers reflected high values on this DV,
both of which were unusually high (i.e., averaging greater than $9,000 in
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donations). In addition, two cases were identified that had an unusually high score
on a NSSE Benchmark (i.e., an IV), and a decision was made to remove those two
cases as well. The effect of the removal of these unusually high outliers was tested
by running a regression analysis with and without them. The value of R2 increased
(4%) increase in explained variance in this DV, average actual donation. The F
value changed to F (6, 109) = 2.582, p < .022, which remained statistically
significant. Therefore, only four outliers (Case=5, 9, 75, 84) were removed from
the dataset for RQ4. This also reduced the sample size from N = 114 to N = 110
(see Appendix B). Nevertheless, thee two outliers with high values on this DV,
along with other cases that have high values on this DV, will be reviewed
separately in the section on Results of Additional Analyses.
For Research Question 5, twelve outliers were identified. After checking
these data points in the dataset, two of these outliers reflected high values on this
DV, both of which were unusually high (i.e., averaging greater than $1,000 in
donations). The effect of the removal of these unusually high outliers was tested by
running a regression analysis with and without them. The value of R2 increased
(13%) increase in explained variance in this DV, average possible donation. The F
value changed to F (3, 111) = 6.389, p < .0005, which remained statistically
significant. Therefore, only two outliers (Case= 9, 75) were removed from the
dataset for RQ5. This also reduced the sample size from N = 114 to N = 112 (see
Appendix B). However, the two outliers with high values on this DV, along with
other cases that have high values on this DV, will be reviewed separately in the
section on Results of Additional Analyses.
114

Regression assumptions. This study planned to use multiple regression
analyses to investigate Research Questions 2 through 4. According to Cohen et al.
(2003), six underlying assumptions must be met to ensure a proper relationship
involving the independent variables (IVs) and dependent variable (DV) when using
an ordinary least square (OLS) strategy. These assumptions are: (1) correct
specification of the form of the relationship between the IVs and DV (i.e.,
linearity); (2) constant variances of the residuals (i.e., homoscedasticity); (3)
normality of residuals; (4) correct specification of the IVs in the regression model;
(5) reliable measurement of the IVs and DV; and (6) independence of residuals.
Violations of any of these assumptions can lead to skewed or misleading regression
coefficients (e.g., incorrect significant tests and confidence intervals). A brief
summary of each assumption described in the following section.
The assumption of linearity concerns the relationship between independent
variables and dependent variable. If this assumption is satisfied if the relationship
between independent variables and each dependent variable is linear. However, if
this relationship is not linear, this assumption is violated because the regression
coefficient and standard errors results may be biased, which could provide
inaccurate and misleading significant tests and confidence intervals.
There are multiple ways to check the linearity assumption. One common
way is to create a scatterplot matrix in JMP (Version 12.0), which provides a
reasonably easy to review the degree of linearity between independent and
dependent variables. To review these relationships for Research Questions 2
through 5, scatter plots were created with residual values plotted against predicted
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values using Fit Line and Fit Mean, and were then reviewed using the Kernel
Smoother (JMP, Version 12). The results of these analyses for Research Questions
2 through 5 were satisfied and confirmed the linearity of the dataset (see Appendix
C).
The variance of residuals is used to assess the homoscedasticity of those
residuals. This regression assumption concerns the variance of the residuals around
the regression line. In this manner, for any independent variable value, the variance
of the residuals around the regression line in the overall population assumed to be
the same. If this assumption violated, the statistical results from the regression
analysis will be incorrect. The results of the tests of linearity also were used to
check this regression assumption (i.e., the plots of predicted by residual values).
The results of these analyses indicated that the assumption of homoscedasticity was
met for Research Questions 2 through 5 (Appendix C).
A third regression assumption is that measurement of the independent
variables is reliable. This university’s Office of Institutional Research (OIR)
provided NSSE senior students dataset for this study. Each time the NSSE was
administered, the final dataset was reviewed and approved by Director of OIR for
accuracy and its correctness. Beyond this, NSSE is one of the most widely, used
annual surveys of undergraduates in the country. The NSSE survey has been
completed by nearly 1.5 million students at nearly 1,200 different colleges and
universities in the last decade (Field, 2011). Kuh (2001b) reported on analysis of
the psychometric properties of the NSSE, which included: a Cronbach’s alpha of
.85 for the 22 items in the College Activities (CA) section, (i.e., with the exception
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of the item labeled CLUNPREP), .90 for the 15 items in Education and Personal
Growth section, and .84 for the 11 items in the Opinions About Your School
section, all of which fall well above recognized standards (.70). These and other
indicators of the validity and reliability of the NSSE discussed in Chapter 3 indicate
that this assumption has been met.
The independence of residuals assumption is met when residuals of the
observations are independent of one another; when residuals are dependent,
significance tests and standard errors are incorrect. In particular, there should be no
relationship among the residuals for any subset of cases in this analysis. To test this
assumption for Research Questions 2 through 5, residuals were plotted against the
case numbers in the dataset using Fit Mean, and then reviewed using the Kernel
Smoother to determine the degree of fit (JMP, Version 12). The results of these
analyses indicated that this assumption was satisfied for these four research
questions (Appendix C).
The normality of the residuals assumption implies that error represented by
the residuals should be normally distributed for each set of values for the
independent variables. To satisfy this assumption, the residuals should be normally
distributed for any value of the independent variables. For Research Questions 2
through 5, two analyses were performed to check for violations of this assumption.
A histogram of the residuals was first plotted against a normal curve, and then a
normal quantile plot (q-q plot) was constructed. The results of these analyses
indicated that a majority of plotted points fell within the 95% confidence interval
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(see Appendix C). It is a limitation of this study that some of the plotted points did
not fall within this confidence interval.
A sixth regression assumption pertains to the correct specification of
independent variables within the regression model. To test this assumption,
leverage plots were developed to depict the relationship between the DV in each
research question and each IV, with plots identifying 95% confidence intervals and
the results indicating the p value for each plotted relationship. Only those IVs with
a p value less than 0.20 were included in the final regression model for each
research question Cohen et al.’s (2003) (see Appendix C).
Finally, multicollinearity becomes a problem when two or more predictors
in the regression model are highly correlated. As a result, each predicator provides
less unique contribution to the variance of the predicted variable. In the presence of
multicollinearity, the chances are the estimates of regression coefficients and
standard errors would be impacted (Cohen et al., 2003). The multicollinearity test is
commonly used with indicator of Variance Inflation Factor, VIF. If the VIF values
is above 10, which indicate present of multicollinearity in the dataset
(Montgomery, Peck, and Vining, 2001). A review of the results of VIF analysis for
Research Questions 2 through 5 indicated that multicollinearity was not present in
this data set. For all four research questions, all VIF values were less than 2, much
lower than Cohen et al.’s (2003) threshold, indicating that each of the IVs in the
final regression model were not highly related (see Appendix C).
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In summary, the datasets prepared for each of these four research questions
satisfied all six assumptions of multiple regression analysis and this test of
multicollinearity.
Results for the Research Questions
Results for Research Question One. Research question one states: “What
relationship, if any, exists between the following sets of indicators of student
engagement and alumni donations back to the university, as measured by whether
or not alumni donated to the university.”
Logistic regression is s a common method to describe the relationship
between several independent variables (e.g., the five NSSE benchmarks of
student engagement, Demographic factors and experiential factors) and a
dichotomous response variable. Similar to multiple regression, logistical
regression can be used to rank the importance of each predictor variables and
assess interaction effects of the independent variables.
The results of this logistic regression analysis indicated that all three models
were statistically significant, as shown in Table 4.9 (p. 121). The overall chi-square
value for Model 1 (Set A) was χ2 (5) = 16.703, p <.005, the overall chi-square value
for Model 2 (Sets A and B) was χ2 (9) = 423.71, p <.0001, and overall chi-square
value for Model 3 (Sets A, B, and C) was χ2 (15) = 433.51, p <.0001.
Within Model 1, five variables explained 3.6% (R2 = 0.036) of variance between
donor and non-donors (DV). Of those five variables, one variable, SFI (X5), was
found to be statistically significant. Similarly, within Model 2, nine variables
explained 72.4% (R2 = 0.724) of variance between donor and non-donors (DV). Of
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those nine variables, only one variable, SFI (X5), was found to be statistically
significant. Moreover, the results for Model 3 indicated that those fifteen variables
explained 73.7% (R2 = 0.737) of variance between donor and non-donors (DV). Of
those 15 variables, three were found to be statistically significant in explaining the
difference between donors and non-donors Table 4.9 (p. 121).

Table 4.10 (p. 122) presents results of Effects Likelihood Ratio tests, which
identify factors within the overall model that were significant in explaining
differences between donors and non-donors. Of the 15 IVs in the model, five were
statistically significant. One was the NSSE Benchmark, SFI (X5; p < .0460). Two
were demographic factors: Ethnicity-Asian-American (X15b; p < .0001) and
Ethnicity-Other (X15c; p < .0001), which included Hispanic-American,
International, and Native American/Native Alaskan students. Finally, two were
experiential factors: Residence- Other/Missing (X16a; p < .0210) and ResidenceNon-Walking Distance (X16b; p < .0325).
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Table 4.10
Effects Likelihood Ratio/Goodness of Fit Test Results
Source

DF

AC (X1)
ACL (X2)
EEE (X3)
SCE (X4)
SFI (X5)
Fraternity/Sorority (X11)
Athlete (X10)
Residence –Other/Missing (X16a)
Residence –Walking/Driving Dist.
(X16b)
Entire Experience-Poor/Fair (X17a)
Entire Experience-Good (X17b)
Entire Experience-Missing (X17c)
Gender (X11)
Ethnicity - Asian American (X15b)
Ethnicity - Others (X15c)

L-R Chi-Square

1
1
1
1
1
1
1
1
1

1.4239837
0.3035543
1.5384204
0.0134139
3.9815491
0.0258953
0.1167892
5.3296772

1
1
1
1
1
1

1.230167
1.8382947
0.4677378
0.1728509
302.78777
194.11777

4.5719445

P
0.2327
0.5817
0.2149
0.9078
0.0460*
0.8722
0.7325
0.0210*
0.0325*
0.2674
0.1752
0.4940
0.6776
<.0001***
<.0001***

Note. *p < .05, ** p < .01, *** p < .001.

Although the parameter estimates in Table 4.9 (p. 121) may be useful in
interpreting the results of logistic regression, the more common method of
interpretation is the odds ratio, particularly when a model includes both categorical
and continuous variables (Peng, Lee, & Ingersoll, 2002). Exp (B) represents the
odds ratios for the predictors, and is the exponent of the coefficients. The Exp (B)
or Odds Ratio column in Table 4.9 illustrates how each unit increase affects
changes to the likelihood of the dependent variable having a value of 1.
According to the logistic regression analyses, the log of the odds ratio for
the Student Faculty Interaction (SFI) score indicated that it is positively related to
alumni donation to the university. In other words, higher the SFI (X5) score, the
more likely it is that an alumnus would donate back to university. For each unit
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increase in the SFI score, the odds of being an alumni donor increase by 1.017 (= e
0.017

), as shown in Table 4.9 (p. 121).
Moreover, the log of odds ratio for Residence (off-campus), specifically

Students Living within Walking Distance (X 16a) indicated that these students
were less likely to donate than student living in Dorms (on-campus). The odds of
student living within walking distance being an alumni donor was 0.339 (= e-1.081)
times lesser than the odds for students living on campus. Similarly, Students Living
within Non-Walking Distance (X16b) were also less likely to be alumni donor then
student living in Dorms (on-campus). The odds of a student living within nonwalking distance (X16b) being an alumni donor was 0.401 (= e-0.914) times lesser
than the odds for students living in dorms on campus.
Finally, in the final Model 3, students whose ethnicity of African American,
Asian American, and others indicated very large value in both: odds ratio and error
of parameter estimation (B). Due to the large value in estimate parameter errors, it
was decided not to include the values of odds ratio for Ethnicity (X15a, X15b and,
X15c) in interpretation of this research question.
Results for Research Question Two. Research Questions 2 states: “What
relationship, if any, exists between selpected indicators of student engagement and
alumni donations back to the university, as measured by the numbers of years
between graduation and their first gift?”
The regression model for RQ2, the numbers of years between graduation
and an alumnus’ first gift served as the DV. As summarized in the section on
regression assumptions, leverage plots (p < .02) were generated for all independent
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variables, which included NSSE scores, demographic factors, and experiential
factors. As a result, only three IVs were selected for inclusion in this analysis SCE
(X4), Ethnicity-International (X15a), and Living-Walking Distance (X16b). Thus, a
multiple regression analysis with these three IVs served as Model 1. One IV with a
leverage plot value p > 0.2 but p < 0.3 Athlete (X10) was included in Model 2 for
exploratory purposes Table 4.11 (p. 125).
As indicated in Table 4.14 (p. 128), the three selected IVs in Model 1
explained 4.7% (R2 = 0.047) of variance in the numbers of years between
graduation and their first gift (DV). The overall Model 1 was not statistically
significant F (3, 112) = 1.779, p = .155. Further, none of three IVs made a
significant contribution to Model 1.
Model 2, which contained those three selected IVs as well as X10-Athlete
as a fourth IV, explained 5.2% (R2 = 0.052) of the variance in this DV. With the
addition of this one variable, the overall predictability of Model 2 increased by
0.5%. (∆ R2 = .005), but the ∆ F value reflected an overall decrease in the F value
for Model 2 (∆ F = -0.295). Again, none of variables made a significant
contribution to Model 2.

Table 4.14 (p. 128) summarizes the multiple regression results for both
Model 1 and Model 2. The parameter estimates for Model 1 and Model 2 are
presented in Table 4.12 (p. 126). In summary, the addition of Athlete (X10) did not
contribute significantly to the prediction of this DV, the numbers of years between
graduation and their first gift, so it was not included in the final prediction
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equation. Thus, the final prediction equation for Model 1 was Y2 = 4.45 -0.02 X4 –
0.87 X15a + .76 X16b.

Table 4.11
Results of Multiple Regression Analyses for Research Question Two (n=113)
Model 2
Variables
Intercept
SCE (X4)
Ethnicity-International (X15a)
Residence - Walking Distance (X16b)
Athlete (X10)
R2
F
∆ R2
∆F

Model 1
B
4.452
-0.026
-0.874
0.764
0.047
1.779

B

95% CI

4.510
-0.026

[2.644, 6.375]

-0.886
0.806
-0.532
0.052
1.484
0.005
-0.295

[-0.059, 0.007]
[-2.229, 0.457]
[-0.285, 1.896]
[-1.876, 0.812]

Note. *P< .05, ** p< .01, *** p < .001.

Results for Research Question Three. The research questions 3 states:
“What relationship, if any, exists between the following sets of indicators of
student engagement and alumni donations back to the university, as measured by
the rate of giving?
In the regression model for RQ3, the rate of giving served as the DV. As
summarized in the section on regression assumptions, leverage plots (p < .02) were
generated for all independent variables, which included NSSE scores, demographic
factors, and experiential factors. As a result, only one IV was selected for inclusion
in this analysis Athlete (X10). Thus,
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Table 4.12
Parameter Estimates for Variables in Model 1 and Model 2 for Research Question
Two
Term

Estimate

Std. Error

t Ratio

p value

95% CI

Model 1

Intercept
X4
X15a
X16b

4.452

0.936844

4.75

<.0001*

-0.026

0.016538

-1.58

0.1163

-0.874

0.676246

-1.29

0.1988

0.764

0.546656

1.4

0.165

[2.596, 6.309]
[-0.059, 0.007]
[-2.215, 0.466]
[-0.319, 1.848]

Model 2

Intercept

4.51

0.941323

4.79

<.0001*

[2.644, 6.375]

X4

-0.026

0.016574

-1.56

0.1226

[-0.059, 0.007]

X15a

-0.886

0.677606

-1.31

0.1938

[-2.229, 0.457]

X16b

0.806

0.550188

1.46

0.146

[-0.285, 1.896]

X10

-0.532

0.677871

-0.78

0.4344

[-1.876, 0.812]

a multiple regression analysis with this one IV served as Model 1. Two IVs with
leverage plot values p > 0.2 but p < .03 Married vs. Unmarried (X14) and
Residence -Dorm/Frat/Sorority (X16a) were included in Model 2 for exploratory
purposes Table 4.13 (p. 127).
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As indicated in Table 4 16 (p. 118), the single IV in Model 1 explained
6.7% (R2 = 0.067) of variance in the rate of giving (DV). The overall Model 1 was
significant F(1, 112) = 7.914,

p = .005. Further, Athlete (X10), made a

statistically significant contribution to Model 1: t (111) = -2.81, p = .0058.
Model 2, which contained Athlete (X10), as well as Married vs. Unmarried
(X14) and Living-Dorm/Frat/Sorority (X16a) as additional IVs explained 10.3%
(R2 = 0.103) of variance in this DV. With the addition of these two variables, the
overall predictability of increased by 3.6%

Table 4.13
Results of Multiple Regression Analyses for Research Question Three (n=113)

Variables
Intercept
Athlete (X10)
Married vs. Unmarried (X14)

Model 1 B
23.582
13.980**

Residence -Dorm/Frat/Sorority (X16a)
R2
F
∆ R2
∆F

0.067
7.914**

Model 2
B
95% CI
19.458
[13.875,
25.041]
13.614** [3.752, 23.477]
6.022
[-1.418,
13.462]
6.354
[-2.148,
14.857]
0.103
4.171**
0.036
-3.743

Note. *P< .05, ** p< .01, *** p < .001.

(∆ R2 = .036), although there was a decrease in the F value for this Model (∆ F = 3.743). Of the three IVs in Model 2, only Athlete (X10) significantly contributed to
it: t (109) = 2.74, p = .0073.
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Table 4.12 (p. 126) summarizes the parameter estimates for both Model 1 and
Model 2.
In summary, the addition of X10, X14, and X16a did contribute
significantly to the prediction of this DV, the rate of giving, so these IVs were
included in the final prediction equation. Thus, the final prediction equation for
Model 2 was Y3= 19.45 + 13.614 X10 + 6.022X14 + 6.354X16a.

Table 4.14
Parameter Estimates for Variables in Model 1 and Model 2 for Research Question
Three.
Term

Estimate

Std Error

t Ratio

p value 95% CI

Model 1
Intercept
X10

23.582
13.98**

2.03763
4.969214

11.57
2.81

<.0001*
0.0058*

[19.545, 27.62]
[4.133, 23.827]

<.0001*
0.0073*
0.1115
0.1414

[13.875, 25.041]
[3.752, 23.477]
[-1.418, 13.462]
[-2.148, 14.857]

Model 2
Intercept
X10
X14
X16a

19.458
13.614**
6.022
6.354

2.816896
4.976204
3.753619
4.289965

6.91
2.74
1.6
1.48

Note. *P< .05, ** p< .01, *** p < .001 .

Results for Research Question Four. The research questions 4 states:
“What relationship, if any, exists between the following sets of indicators of
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student engagement and alumni donation back to the university once the student
becomes an alumnus, as measured by their average actual donation?”
In the model for RQ4, average actual donation served as the DV. As
summarized for the regression assumptions, leverage plots (p < .20) were generated
for all independent variables, which include NSSE scores, demographics, and
experiential factors. As a result, six IVs were selected for inclusion in this analysis
AC (X1), SCE (X4), Gender (X11), Age (X12), Ethnicity-Other (X15b), Entire
Experience - Fair/ Poor (X17a) Thus, a multiple regression analysis with these six
IVs served as Model 1. In addition, as indicated in Table 4.15 (p. 130), three IVs
with leverage plot values p > 0.2 but p < 0.3 were included in Model 2 for
exploratory purposes Athlete (X10), Married vs. Unmarried (X14), and LivingDorm/Frat/ Sorority (X16a).
As indicated in Table 4.15, the six selected IVs in Model 1 explained 13.1%
(R2 = 0.131) of the variance in the average actual donation (DV). The overall
Model 1 was statistically significant F (6, 109) = 2.582, p = .0226. Further, only
one variable, X4 SCE, made a significant contribution to this Model 1: t (103)= 2.21, p = .029
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Table 4.15
Results of Multiple Regression Analyses for Research Question Four (n = 110)
Variables
Intercept
AC (X1)
SCE (X4)
Gender – Male X11
Age (X12)
Ethnicity-Other (X15b)
Entire Exp-Fair/Poor (X17a)
Married (X14)
Athlete (X10)
Residence -Dorm/Frat/Sorority (X16a)
R2
F
∆ R2
∆F

Model 1 B
43.768
-0.792
-1.256*
18.428
3.774
48.635
-25.047

0.131
2.582*

B
67.998
-1.405
-0.83*
23.496
3.247
47.813
-29.078
19.815
-20.718
-19.052
0.154
2.029*
0.023
-0.553

Model 2
95% CI
[-107.913, 243.908]
[-2.572, -0.239]
[-2.149, 0.489]
[-12.052, 59.044]
[-1.052, 7.546]
[-6.632, 102.257]
[-79.007, 20.85]
[-16.232, 55.863]
[-65.8, 24.364]
[-58.847, 20.744]

Note. *P< .05, ** p< .01, *** p < .001.

Model 2, which contained those six IVs and the three additional IVs,
explained 15.4% (R2 = 0.154) of the variance in this DV. With the addition of these
three variables, the overall predictability of Model 2 increased by 2.3%. (∆ R2 =
.023), but the F value decreased (∆ F = .553). However, SCE (X4) continued to
make a statistically significant contribution to Model 2: t (100)= -2.39, p = .0187.
Table 4.16 (p. 131) summarizes the parameter estimate for both Model
1 and Model 2. In summary, the addition of X10, X14, and X16a did not
contribute significantly to the prediction of this DV, the average actual donation, so
these were not included in the final prediction equation. Thus, the final prediction
equation for Model 1 was Y4= 43.76 - 0.79 X1 – 1.256 X4 - 25.04 X17a + 18.24 X11
+ 3.77 X12 + 48.63 X15b.
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Results for Research Question Five. The research questions 5 states: “What
relationship, if any, exists between the following sets of indicators of student
engagement and alumni donation back to the university once the student becomes
an alumnus, as measured by their average possible donation?”
Table 4.16
Parameter Estimates for Variables in Model 1 and Model 2 for Research Question
Four.
Term

Estimate

Std. Error

t Ratio

p value

95% CI

0.5
-1.2
-2.21
1.07
1.77
1.82
-1.01

0.6151
0.2333
0.0293*
0.288
0.0795
0.0713
0.3152

[0.5, 0.6151]
[-1.2, 0.2333]
[-2.21, 0.0293*]
[1.07, 0.288]
[1.77, 0.0795]
[1.82, 0.0713]
[-1.01, 0.3152]

0.77
-2.39
1.74
1.5
-1.25
1.31
-1.16
-0.91
1.09
-0.95

0.4449
0.0187*
0.0845
0.1372
0.2149
0.1928
0.2507
0.3641
0.2781
0.3445

[0.77, 0.4449]
[-2.39, 0.0187*]
[1.74, 0.0845]
[1.5, 0.1372]
[-1.25, 0.2149]
[1.31, 0.1928]
[-1.16, 0.2507]
[-0.91, 0.3641]
[1.09, 0.2781]
[-0.95, 0.3445]

Model 1
Intercept
X1
X4
X11
X12
X15b
X17a

43.768
-0.792
-1.256*
18.428
3.774
48.635
-25.047

86.78129
0.660616
0.56835
17.25398
2.130964
26.68483
24.81851
Model 2

Intercept
X4
X15b
X12
X1 = AC
X11
X17a
X10
X14
X16a

67.998
-1.405*
47.813
3.247
-0.83
23.496
-29.078
-20.718
19.815
-19.052

88.66581
0.588061
27.44208
2.166952
0.665034
17.91764
25.16611
22.72329
18.16942
20.05844

Note. *P< .05, ** p< .01, *** p < .001.

The regression model for RQ5, the average possible donation as DV. As
summarized in the section on regression assumptions, leverage plots (p < .02) were
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generated for all independent variables, which included NSSE scores, demographic
factors, and experiential factors. As a result, only three IVs were selected for
inclusion in this analysis Age (X12), Athlete (X10), Ethnicity-Other (X15b).
Thus, a multiple regression analysis with this one IV served as Model 1.
One IV with leverage plot values p > 0.2 but p < .03 (X4 = SCE) was included in
Model 2 for exploratory purposes Table 4.17.

Table 4.17
Results of Multiple Regression Analyses for Research Question Five (n = 112)
Model 2
Variables

Model 1
B

B

Intercept

-27.798*

-20.394

X12 = Age

1.241**

11.285**

X10 = Athlete (Yes)

11.092*

11.868**

X15b = Ethnicity-Other

11.369*

1.195*

X4 = SCE

-0.112

R2

0.150

0.160

F

6.389***

5.095***

∆ R2

0.01

∆F

-1.294

Note. *P< .05, ** p< .01, *** p < .001.
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95% CI

[-50.234, 9.447]
[2.593, 19.977]
[1.357, 22.378]
[0.361, 2.029]
[-0.317, 0.092]

As indicated in Table 4.17 (p. 132), the three selected IVs in Model 1
explained 15% (R2 = 0.150) of variance in the average possible donation (DV). The
overall Model 1 was statistically significant F (3, 111) = 6.389, p = .0005. Further,
all three variables made a significant contribution to this Model 1: X12 t (110) =
2.96, p = .0038; X10 t (108) = 2.53, p = .0129; and X15b t (108) = 2.15, p = .0337
Model 2, which contained those three selected IVs and SCE (X4) as
additional IV, explained 16% (R2 = 0.160) of the variance in this DV. With the
addition of this one variable, the overall predictability of Model 2 increased by 1%.
(∆ R2 = .01), but the F value is decreased ∆ F = -1.29. However, additional variable
SCE (X4) did not made a significant to this Model 2.
Table 4.18 (p. 134) summarizes the multiple regression results for both
Model 1 and Model 2. In summary, the addition of X4 did not contribute
significantly to the prediction of this
DV, the average actual donation, so it was not included in the final prediction
equation. Thus, the final prediction equation for Model 1 was Y5= -27.79 + 1.24
X12 + 11.09 X10 + 11.36 X15b.
Summary of results for Research Questions 1 through 5. Although all 15
IVs in the three sets were included in the logistic regression analysis for Research
Question 1, only a small number of those IVs were selected on the basis of leverage
plot analyses for inclusion in multiple regression analyses for Research Questions
2-5. Table 4.22 (p. 138) identified those selected IVs. In addition, Table 4.22
identifies all IVs found to be statistically significant in the regression analyses for
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all five research questions. In total, three NSSE Benchmarks, six demographic
factors, and four experiential factors are included in Table 4.19 (p. 135).

Table 4.18
Parameter Estimates for Variables in Model 1 and Model 2 for Research Question
five.
Estimate

Std. Error

t Ratio

p value

95% CI

-2.07
2.96
2.53
2.15

0.0409*
0.0038**
0.0129*
0.0337*

[-54.431, 1.166]2.072]
[0.41,
[2.4, 19.783]
[0.89, 21.847]

-1.35
2.57
2.24
2.84
-1.09

0.1783
0.0114*
0.0273*
0.0054**
0.2793

[-50.234,
9.447]
[2.593, 19.977]
[1.357, 22.378]
[0.361, 2.029]
[-0.317, 0.092]

Model 1
Intercept
X12
X10
X15b

-27.798
1.241**
11.092*
11.369*

13.43598
0.419091
4.384828
5.286452
Model 2

Intercept
X10
X15b
X12
X4

-20.394
11.285*
11.868*
1.195**
-0.112

15.05268
4.384721
5.301869
0.420887
0.103162

Note. *P< .05, ** p< .01, *** p < .001.
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Table 4.19
Summary of Significant and Other Selected Factors in Results for Research
Question 1 to 5
Factors

RQ1

Models

Model 3

RQ2

RQ3

Model 1

Model 2

RQ4

Model 1

RQ5

Model 1

NSSE Benchmarks
AC (X1)

X

SCE (X4)
SFI (X5)

X

X*

X*

Demographic
Gender (X11)

X

Age (X12)

X

X**

X

X*

X

X**

Married (X14)
Ethnicity - International
(X15)
Ethnicity - Asian
American (X15a)
Ethnicity – Others
(X15b)

X
X

Experiential
Athlete (X10)
Membership in a
Frat/Sorority (X9)
Residence - Walking
Distance (X16a)
Residence - NonWalking Distance (X16b)

X**
X
X*

X

X*

Note. *P< .05, ** p< .01, *** p < .001
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Results of Additional Analysis.
As discussed in the results of the outliers’ analysis for Research Question 3 to
5, one or more outliers that had unusually high values on each of those DVs were
removed prior to that regression analysis (Table 4.23, p. 139). However, from a
practical prospective, those alumni with a high value on each DV are significant
(i.e., each reflects a higher level of giving). Thus, although those alumni were
removed as outliers due to these high values, those alumni will be analyzed
descriptively here. As in the previous section, these results will be investigated one
DV at a time, starting with the DV for Research Question 3.
Descriptive analysis of alumni who donated before or shortly after
graduation. Although there were no outliers for Research Questions Two with
high values on that DV (number of years between graduation and the first
donation), there were three alumni who donated shortly before or less than one year
after their graduation Table 4.20 (p. 137) The characteristics of those three alumni
are summarized in Table 4.21 (p. 137).
There are several patterns apparent in the data set in Table 4.21. Several
characteristics are noteworthy, particularly when they are compared to results
summarized in Table 4.20. In specific, two of them were females who both
participated in intercollegiate athletics and graduated in 2007. They both lived in
walking distance from campus and rated their entire experience as “Good”. In
addition, the student with ID 116 was a male who also participated in
intercollegiate athletics and graduated in 2005 with degree in aviation management.
In addition, he also rated his entire campus experience as “Good.”
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Table 4.20
Number of Responses with High Values on Dependent Variables in RQ2 to RQ5
High Values on DVs
Outliers with High
Values

RQ2
RQ3
RQ4
RQ5

Other Cases with High
Values

Total No.
Outliers

Outliers
Removed

4
10
7
12

0
1
2
2

IDs

No.
Cases

Values

1

107
9, 75
9, 75

3
372
33
44

109%
> $9,000
> $1400

Values
<1
year
100%

Notes. 1. Case 4, 25, 110
2. The characteristics of these 38 cases are presented in Appendix E
3. The next highest average actual donation was $500, a decline of more than $8,500.
4. The next highest average possible donation was $118, a decline of more than $1300.

Table 4.21
Selected Characteristics of Alumni Donated Before or Shortly After Graduation (n = 3)
Attributes

ID 109

Year of Graduation

2007

ID 115
2007

ID 116

2005

Demographic Factors
* Age
* Gender
* Ethnicity

29
F
Am. Unsp.

33
41
F
M
International International

Experiential Factors, Senior Year
* College Major
Comm.
* Intercollegiate Athlete
Yes
* Fraternity/Sorority Membership
No
* Residence
Walk. Dis
* Rating of Entire Educ. Experience Good

Math.
Aviation. Mgmt.
Yes
Yes
No
No
Walk. Dis Non-Walk Dis.
Good
Good
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Descriptive analysis of alumni with a high percentage for rate of giving.
At least two of the outliers for Research Question Three (DV = rate of giving) had
high values (IDs 22, 107). Of these, ID 107 was removed as an outlier (Rate >
100%). For ID 107, the giving rate was 109% because this alumnus started
contributing to the university prior to graduation. Like ID 22, an additional 38
alumni had a rate of giving of 100%. All of these alumni with this high rate of
giving are identified in Table 4.20 (p. 137).
The characteristics of ID 107, which was removed as an outlier, are
presented in Table 4.22. Although a researcher cannot detect any pattern in a data
set with an n of 1, several characteristics in Table 4.22 are noteworthy, particularly
when they are compared to results summarized in Table 4.20. In specific, this
alumnus was both an intercollegiate athlete
Table 4.22
Selected Characteristics of Alumni with Rate of Giving (n = 1)
Attributes

ID 107

Year of Graduation
Demographic Factors
* Age
* Gender
* Ethnicity

2005

Experiential Factors, Senior Year
* College Major
* Intercollegiate Athlete
* Fraternity/Sorority Membership
* Residence
* Rating of Entire Educ. Experience

33
M
American Unspecified
Aviation Management
Yes
Yes
Off-Campus
Excellent
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______________

(i.e., a selected factor in analyses for Research Questions 3, 4, and 5), as well as a
member of fraternity (i.e., as a selected factor for Research Question 3). In addition,
it is noteworthy that on the NSSE, this person rated his entire campus experience as
“Excellent.”
Table 4.23
Selected Characteristics of Alumni with Rate of Giving = 100% (n=38)
Attributes
Year of Graduation
Demographic Factors
* Age
* Gender
* Ethnicity

(38 Cases)
2005 (1), 2007 (14), 2009 (12), 2011 (10)
27-54
M (2), F (35)
Afr. Am. (1), Asian Am. (16), White
American (19)

Experiential Factors, Senior Year
* College Major

* Intercollegiate Athlete
* Fraternity/Sorority Membership
* Residence
* Rating of Entire Educ. Experience

College of Engineering (17), College of
Science (8), College of Aeronautics (6),
College of Business (4), College of
Psychology Liberal Arts (4)1
Yes (7)
Yes (32)
Off-Campus (21), On-Campus (16)
Excellent (17), Good (12), Fair/Poor (5)

Note. 1 These frequencies add up to more than 38 because one student was a double major.

of Engineering (n=17) and College of Science (n=8), and resided Off Campus
(n=21). In addition, most were a member of a Fraternity or Sorority (n=32). It is
noteworthy that nearly half (n=17) rated their entire campus experience as
“Excellent”.
The characteristics of the second outlier, ID 22, and the additional 37
alumni whose rate of giving was 100%, are summarized in Table 4.26 (p. 126).
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There are several apparent patterns and characteristics are noteworthy in that
dataset. In specific, these alumni were Asian Americans (16), White Americans
(19%) females (94%) with average age 40. Most alumni studied in the College
Descriptive analysis of selected outliers for average actual and average
possible donations. Four of the outliers for Research Question Four had high
values, only two of which were high values for this DV (average actual donations).
Thus, IDs 9 and 75 were removed as outliers because their average actual donation
was greater than $9,000 US. For ID 9 and 75, this giving amount was high because
each alumnus made one large donation to the university. The alumni with this high
average actual donation are identified and described in Table 4.24 (p. 141).
In addition, two of the outliers for Research Question Five had high values
on this DV (average possible donations). Thus, IDs 9 and 75 were removed as
outliers because their average possible donation was greater than $1,400 US. These
were the same alumni whose donation pattern reflected high values on Research
Question Four, so the characteristics for these alumni also appear in Table 4.24.
Several characteristics are noteworthy, particularly when they are compared
to results summarized in Table 4.20 (p. 137). In specific, these alumni were both
American females in their mid-30s who studied in the College of Science, resided
On-Campus and were intercollegiate athletes, which was a selected factor in
analyses for Research Questions 3, 4, and 5. In addition, the student with ID 9 was
a member of a fraternity (i.e., a selected factor for Research Question 3). In
addition, it is noteworthy that on the NSSE, ID 75 rated his entire campus
experience as “Excellent.”
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Table 4.24
Selected Characteristics of Alumni with High Average Actual Donations (Research
Question 4) and High Average Possible Donations (Research Question 5) (n = 2)
Attributes
Year of Graduation
Demographic Factors
* Age
* Gender
* Ethnicity

ID 9

ID 75_____
2009

2005

37

33

F
Caucasian Am.

F
American Unspecified

Experiential Factors, Senior Year
* College Major
Chemistry
Bio Science, Ecology
* Intercollegiate Athlete
Yes
Yes
* Fraternity/Sorority Membership Yes
No
* Residence
On-Campus
On-Campus
* Rating of Entire Educ. Experience
Fair
Excellent
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Chapter 5
Conclusions, Implications, and Recommendations

Introduction
This chapter consists of six major sections. The first section presents a
summary of the study, and includes an overview of the study’s purpose,
methodology, and design. This section also presents a summary of research
procedures involved in data preparation and analysis. The second section presents a
summary of findings. That section begins with a description of the accessible
population and primary study sample, and summarizes results for each of the five
research questions. The third section presents the conclusion and inferences for
each research question. The fourth section discusses the implication of those results
for prior research, implications related to prior theory, and implication related to
university and development practices. The fifth section reviews the delimitations,
limitations and the generalizability of this research study. In the final section, the
chapter concludes with recommendations for future research and practices.
Summary of the Study
The purpose of this study was to investigate the relationship of student
engagement to alumni giving at this university. The study was grounded in a
review of a number of previous studies that investigated this relationship, notably
those that investigated NSSE Benchmarks and other items thought to be related to
alumni giving. These studies found that factors associated with both student
engagement and satisfaction with the student experiences are related to alumni
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giving to their alma mater universities (Field, 2011a; Golz, 2013; Hummel, 2010;
Ropp, 2014; Truitt, 2013), By taking a closer look at the experiences alumni had
while in college, this study seeks to better understand the apparent influence of
these experiences on their monetary donations and endowments as alumni.
However, each of these studies relied upon institutional-specific data, so the results
of these studies also tend to be specific to the particular institution(s) included in
each study. Therefore, investigating which indicators of student engagement, as
measured by the five NSSE benchmarks, as well as demographics and experiential
factors were related to alumni giving to this university became the purpose of this
quantitative secondary analysis.
On the basis of prior research, this study included five dependent measures
of alumni giving, one for each research question: (1) giving status (donors vs. nondonors), and for donors, (2) number of years between graduation and their first gift,
(3) rate of giving, (4) average annual donation, and (5) average possible donation.
Thirteen independent factors, group into three distinct sets, also were included in
this investigation. Set A included the five NSSE benchmarks: Level of Academic
Challenge (LAC); Active and Collaborative Learning (ACL); Enrich Educational
Environment (EEE); Supportive Campus Environment (SCE); and Student Faculty
Interaction (SFI). Set B included four demographic factors (gender, age, ethnicity
and marital status), and Set C included four experiential factors (membership in
fraternity/sorority, involvement in intercollegiate athletics, senior year residence,
and the NSSE rating of Entire Experience). The nominal and ordinal factors in
these sets were dummy coded, resulting in a final set of 16 variables for Research
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Question One, and 14 variables for Research Questions Two through Five. These
three sets of variables were included in data analyses for Research Question One,
and leverage plots were used to select influential factors from each set for inclusion
in analyses for Research Questions Two through Five.
This study made use of secondary data from two sources, namely NSSE
data obtained through the university’s OIR and alumni donation data obtained from
the university’s Office of Development, as well as demographic and experiential
factors data available from both sources.
The NSSE is a reliable instrument used at institutions of higher education to
measure undergraduate student engagement levels on a self-reported basis. It is
used to “provide data to colleges and universities to use for improving
undergraduate education, inform state accountability and accreditation efforts, and
facilitate national and sector benchmarking efforts, among others” (NSSE, 2005, p.
5). The NSSE survey consists of 85 questions designed to collect information on
student demographics and campus experiences. For analysis and research purposes,
items in NSSE were organized into five benchmarks that can be used to assess
student engagement within the institution (Kuh, 2001b). In summary, the NSSE
survey is a valid and reliable measure of the constructs it was designed to measure
(Kuh, 2001b, p. 22).
After receiving IRB approval, NSSE and experiential factor data were
obtained from the Office of Institutional Research, and merged with demographic
and donation data from the Office of Development. Then, this data set was
prepared for analysis (e.g., coding nominal and ordinal variables). The first set of
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analyses identified outliers within the data set, some of which were removed after
careful inspection. The second set of analyses were undertaken to ensure that data
set satisfied the OLS assumptions for each research question (e.g.,
multicollinearity, and correct specification of independent variables). For the final
analyses, logistic regression was used to analyze accessible population data for
Research Question One, and multiple regression was used to analyze primary
sample data for Research Questions Two through Five.
Summary of Findings
This study investigated the relationship between three sets of student
engagement factors and five measures of alumni giving. The study’s accessible
population included all undergraduate seniors who graduated in 2005, 2007, 2009,
and 2011 and participated in NSSE (n = 849). The primary study sample included
all undergraduate students who graduated in 2005, 2007, 2009 and 2011 from this
technical university who participated in NSSE survey and who donated back to
the university (n = 115).
For the primary study sample, a MANOVA analysis was conducted to
determine if there may be differences in NSSE Benchmark scores across those four
annual cohorts. Results indicated that there were no statistically significant
differences in NSSE Benchmark scores across those annual cohorts. This allowed
NSSE scores across these four annual cohorts to be merged and treated as one
sample; i.e., the primary study sample. Results of a second MANOVA test of
NSSE Benchmark scores for the accessible population indicated that there was a
statistically significant difference among those annual cohorts. Hence, ANOVA
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tests were used to determine the NSSE Benchmark(s) on which cohorts differed,
and found that only one NSSE benchmark, Enriching Educational Experience
(EEE), show a significant difference across these cohort F (3, 844) = 4.4159, p <
.0043. Although it was noteworthy, it had no effect on study results.
Findings for Research Questions. For Research Question One, the
secondary data set compared all undergraduate students who graduated in 2005,
2007, 2009 and 2011 from this technical university who participated in NSSE
survey and who did not donate back to the university (n = 734) to those who did
(n = 115). .
Logistic regression analysis was used to explore the extent to which the 16
IVs in those three sets could describe the variance in the dependent variable in
Research Question One (RQ1), donor status. A preliminary logistic regression was
performed using all 16 independent variables in those three sets (NSSE
Benchmarks, Demographic and Experiential factors) as potential predictors of an
alumna/us’ decision to donate back to the university. Of those 16 IVs, only three
contributed significantly to the model, differentiating donors form non-donors.
Two were experiential factors: Residence – Other + Missing Responses (X16a) and
Residence – Walking Distance (X16b). The third was a NSSE Benchmark score,
SFI (X5). Although only three factors were found to be statistically significant, the
third and final regression model (Model 3) explained 73.7% of the variance in
donor status (p < .001).
Multiple regression analyses were conducted for Research Question Two
through Five. All six OLS assumptions were satisfied and the data set indicated the
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absence of multicollinearity. Outliers analysis was conducted for Research
Question Two (RQ2), and one outlier was removed (n = 113). Leverage plots
indicated that only three of the 14 variables should be selected for inclusion in this
analysis: SCE (X4), Ethnicity-International (X15a), and Residence -Walking
Distance (X16b). Multiple regression analyses were conducted to determine the
influence of these three IVs on the numbers of years between graduation and their
first gift (DV). Neither the three IVs in Model 1, nor the additional IV in Model 2,
Athlete (X10), were found to be statistically significant. Model 2 explained only
5.2% of the variance in this DV.
The same analyses were conducted for Research Question Three (RQ3).
Outliers analysis was conducted, and one outlier was removed (n = 113). Leverage
plots indicated that only one of the 14 variables should be selected for inclusion in
this analysis: Athlete (X10). Multiple regression analyses were conducted to
determine the relationship of this IV on the rate of giving (DV). Model 1 was
statistically significant, and the variable Athlete (X10) made a significant
contribution to it R2 = .067, F (1, 112) = 7.914, p = .0058. Model 2, which
contained Athlete (X10) and two additional IVs, Married vs. Unmarried (X14) and
Residence - Dorm/Frat/ Sorority (X16a), was significant R2 = .1036, F (1, 112) =
4.171, p = .0077. However, for Model 2, only Athlete (X10) was found to be
significantly related to this DV t = 2.74, p = .0073, although this model explained
10.3% of the variance in this DV (p < .01).
The same analyses were conducted for Research Question Four (RQ4).
Outliers analysis was conducted, and four outliers were removed (n = 110).
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Leverage plots indicated that six of the 14 variables should be selected for inclusion
in this analysis: LAC (X1), SCE (X4), Gender (X11), Age (X12), Ethnicity-Other
(X15b), and Entire Experience -Fair/Poor (X17a). Multiple regression analyses
determined the influence of these six IVs on average actual donation (DV). Model
1 was statistically significant R2 = .131, F (6, 109) = 2.582, p = .0226, and one
variable, SCE (X4), made a significant contribution t = -2.21, p = .0293. Moreover,
Model 2, which contained the six IVs from Model 1 as well as three additional IVs
(Athlete [X10], Married vs. Unmarried [X14], Living-Dorm/Frat/Sorority [X16a]),
was significant R2 = .1544, F (9, 109) = 2.0294, p = .0435. For Model 2, only SCE
(X4) was found to be significantly related to this DV t = -2.39, p = .0187, although
this model explained 15.4% of the variance in this DV (p < .05).
Finally, the same analyses were conducted for Research Question Five
(RQ5). Outliers analysis was conducted, and two outliers were removed (n = 112).
Leverage plots indicated that only three of the 14 variables should be selected for
inclusion in this analysis: Age (X12), Athlete (X10), Ethnicity-Other (X15b).
Multiple regression analyses were conducted to determine their influence on
average possible donation (DV). Model 1 was statistically significant R2 = .150, F
(3, 111) = 6.389, p = .0005, and all three variables made a significant contribution
to this model. Moreover, Model 2, which contained the IVs from Model 1 and one
additional IV, SCE (X4), was significant R2 = .160, F (4, 111) = 5.095, p = .0008.
Results for Model 2 indicated that same independent variables were found to
significantly contribute to this DV, and that this model explained 16% of the
variance in this DV (p < .001).
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Findings from Additional Exploratory Analyses. Due to the exploratory
nature and practical aspects of this research study, several additional exploratory
analyses were conducted for those alumni who had a high value on one or more of
the study's DVs, primarily because those high values are of significant interest (i.e.,
each reflects a higher level of giving). Thus, outliers and other IDs with high values
on each DV were analyzed on each research question to supplement the primary
analysis (Table 4.20, p. 137).
Although there were no outliers that reflected high values on the DV for
RQ2, there were three alumni (IDs) who donated before or very shortly after they
graduated. Analyses of their characteristics revealed several patterns (Table 4.21,
p. 137). Of those, several characteristics are noteworthy, particularly when they are
compared to results summarized in Table 4.19 (p. 135). In specific, two of them
were females who graduated in 2007, participated in intercollegiate athletics, and
rated their entire experience as “Good.” Both lived within walking distance of
campus. The third was a male who graduated in 2005, also participated in
intercollegiate athletics, and also rated his entire campus experience as “Good.”
However, he was an international student who did not live within walking distance
of campus
For RQ3, there was one outlier and 37 additional cases with a very high
value on this DV, rate of giving (i.e.,, equal to or greater than 100%). This outlier
was both an intercollegiate athlete (i.e., a selected factor in analyses for RQ3, RQ4,
and RQ5), as well as a member of a fraternity (i.e., as a selected factor for RQ3). In
addition, it is noteworthy that on the NSSE, this person rated his entire campus
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experience as "Excellent.” Of the 37 cases with 100% rate of giving, several
characteristics were noteworthy. These alumni were almost exclusively Female
(35), most were members of a sorority/fraternity (32), resided off campus (21), and
were White American (19). It was noteworthy that 17 rated their entire campus
experience as “Excellent”, and 16 graduated from the College of Engineering.
For RQ4 and RQ5, the two high-value cases were the same. Several
characteristics were noteworthy: both were American females in their mid-30s who
studied in the College of Science, resided On-Campus, and were intercollegiate
athletes. In addition, one was a member of a Sorority (i.e., a selected factor for
RQ3). In addition, one of the two rated her entire campus experience as
“Excellent.”
Conclusion and inferences
This section presents a summary of the findings of the logistic regression
analysis for RQ1 and multiple regression analyses for RQ2 to RQ5. For each
research question, this includes an interpretation of results and possible
explanation(s) for those results.
Research Question One. “What relationship, if any, exists between the
following sets of indicators of student engagement and alumni donations back to
the university, as measured by whether or not alumni donated to the university.”
Logistical regression analysis was conducted to investigate the ability of 16
IVs to predict alumni donor participation, a dichotomous variable. Results of these
analyses indicated the model’s ability to accurately predict alumni donor
participation (i.e., differentiate between donors and non-donors). As a whole,
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logistic regression model (Model 3) indicated that the 16 IVs fit well χ2 (15) =
433.51, p < .0001. Furthermore, it indicated that the Model 3 accurately predicted
73.7% (R2 = 0.737) of donor status. However, only three of these 16 independent
variables made a statistically significant contribution to this model. One of these
significant IVs was one of the five NSSE Benchmarks, Student-Faculty Interaction
or SFI (X5; p < .0460). The other two IVs found to be statistically significant were
experiential factors, Residence – Other + Missing Responses (X16a; χ2 = 5.329, df
= 1, p < .0210) and Residence - Walking Distance (X16b; χ2 = 4.571 df = 1, p <
.0325), when compared to Residence – in Dormitories, Fraternities, and Sororities,
as indicated in Table 4.10 (p. 122).
Several points may help to interpret these results for RQ1. First, it is
noteworthy that the level of prediction in Model 3 was nearly 74%. On the one
hand, this is high for social science and educational research. Beyond this, this
result lends confidence to the results for RQ2 through RQ55, all of which focused
solely on the primary study sample (donors) in RQ 1. Second, the inclusion of the
NSSE Benchmark, SFI, as a significant predictor of donor status indicates that
NSSE may be of practical value to the Office of Development and therefore to the
university. Further, it is noteworthy that this particular NSSE Benchmark was
identified. From this, one may infer that the quality of student interactions with
faculty, particularly during their last year or two, plays a contributing role in
student satisfaction and, thereafter, in alumni giving. Finally, it is interesting that,
in general and at the time that these seniors completed the NSSE, those living off
campus, were more likely to donate to the university after their graduation (i.e.,
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than those living in dorms, fraternities and sororities during the senior year, the
comparison group for X16a and X16b). However, SCE (X5), Residence -Walking
Distance (X16a), Residence - Walking Distance (X16b) were limited to predicting
whether or not these alumni donated to the university.
A plausible explanation for these results is that the quality of students’ oncampus interactions with faculty, coupled with the relative independence of
seniors’ living off campus, were memorable and therefore influential factors
relevant to alumni giving. However, it is unclear which items included in the SFI,
or which aspects of student-faculty interactions (e.g., in classes, on projects, as
advisors, outside of classes) may be more or less influential. Similarly, it is unclear
which aspects of living off campus may be relevant in understanding the apparent
influence of this on student engagement and alumni donation factors.
Research Question Two. “What relationship, if any, exists between selected
indicators of student engagement and alumni donations back to the university, as
measured by the numbers of years between graduation and their first gift?”
Multiple regression was used to investigate the contribution of three IVs to
alumni giving as measured by the time between graduation and an alumnus' first
gift: SCE (X4), Ethnicity – International (X15a) and Residence – Walking Distance
(X16b). These were the only IVs selected for inclusion in Model 1 on the basis of
leverage plot results (p < .2). Model 1 indicated that none of these three IV
contributed significantly to this DV. Further, when Athlete (X10) was included in
Model 2 for exploratory purposes (leverage plot p < .215), the overall predictability
of Model 2 increased by 0.5% (∆ R2 = .005), but the ∆ F value reflected an overall
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decrease (∆ F = -0.295). Again, none of these four IVs made a significant
contribution to Model 2. In summary, the results for this Research Question results
indicated that none of these variables had a significant directed effect in predicting
how long it takes for alumni to donate to the university after they graduate.
The results for this dependent measure of alumni giving, years between
graduation and an alumnus’ first gift, indicated that this dependent variable could
be predicted with these selected IVs in this study. This could be due to the
influence of other unknown factors (e.g., life choices pertaining to career and
family), some of which may be difficult to measure, as well as to interactions
among these and other factors that were not tested in this study (e.g., using
mediator, path, and non-linear analysis).
Research Question Three. “What relationship, if any, exists between the
following sets of indicators of student engagement and alumni donations back to
the university, as measured by the rate of giving?”
Multiple regression was used to investigate the contribution of three IVs to
alumni giving as measured by the rate of giving: Athlete (X10), Married vs.
Unmarried (X14), and Residence-Dorm/Frat/Sorority (X16a). Of these, Athlete
(X10) was the only IV selected for inclusion in Model 1 on the basis of leverage
plot results (p < .2); the other variables had p values between .2 and .3, and were
included in Model 2 for exploratory purposes. Model 2, which contained these
three variables, explained 10.3% (R2 = 0.103) of a variance in this DV. Comparing
results for Model 1 to Model 2, the overall predictability increased by 3.6% (∆ R2 =
.036), although there was a decrease in the F value for this Model (∆ F = -3.743).
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Of these three variable, only Athlete (X10) was significant in predicting rate of
giving; t (109) = 2.74, p = .0073.
Several points may help to interpret these results for RQ3. First, it is
noteworthy that this particular experiential factor was identified (X10). From this,
we can infer that the intercollegiate athletic experience, particularly during the last
year or two, play an important role in student engagement and, thereafter, to alumni
giving. Second, the two IVs that were not statistically significant predictors
included one student engagement variable (Frat/Sorority) and one variable that may
reflect life choices after graduation (marital status).
A plausible explanation for these results is that those students who have been
involved with university intercollegiate sports were intensive and memorable,
shaping their life and personalities, and therefore becoming an influential factor
relevant to alumni giving. However, it is unclear which sport(s), experiences as an
athlete (e.g., years on the team, playing time), or other aspects of athletic
experience (e.g. coaches, team mates, traveling experiences with the team, regular
and post-season record) may have been more vs. less influential.
Research Question Four. “What relationship, if any, exists between the
following sets of indicators of student engagement and alumni donation back the
university once the student becomes an alumnus, as measured by their average
actual donation?”
Multiple regression was used to investigate the ability to predict the
contribution of six IVs to alumni giving as measured by average annual giving:
NSSE Benchmarks LAC (X1) and SCE (X4), Gender (X11), Age (X12), Ethnicity
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– Other (X15b), and Entire Experience – fair/poor (X17A). These were the only
six IVs selected for inclusion in Model 1 on the basis of leverage plot results (p <
.2). Model 1 explained 13% of the variance in this dependent variable, and Model 2
explained 15.4%. Model 1 was significant F (6, 109) = 2.582, p = .022. However,
only one variable, SCE (X4), contributed significantly to Model 1 t (108) = -2.21, p
= .029. The additional variables in Model 2 increased predictability by 2.3%. (∆ R2
= .023), but the F value decreased ∆ F = -0.553. In Model 2 SCE (X4) was again
found to contribute significantly with t(108) = -2.39, p = .0187.
Several points may help to interpret the results for RQ4. First, it is
noteworthy that a NSSE Benchmark was found to have a significant relationship to
or influence on alumni giving. Further, it is noteworthy that this specific NSSE
benchmark, SCE (X4), was identified. From this, one may infer that the value of
student experience of a supportive campus environment, particularly during their
last year or two, play an important role to student satisfaction and thereafter, to
their financial support to the university. Second, although not statistically
significant, the NSSE Benchmark LAC (X1) and Entire Experience – Poor/Fair
(X17a) were included in these analyses. Both had a negative coefficient, which
means that relative to each comparison group, those who scored higher on X1were
less likely to donate, and those who rated their overall experience (X17a) poor or
fair were less likely to donate (i.e., in comparison to those who rated their overall
experience as excellent). Third, because age (X12) had a positive coefficient, as
alumni aged, they were more likely to donate. Similarly, both male alumni (X11)
and married alumni (X14) were more likely to donate
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A plausible explanation for the results on SCE is that when students feel
positive about their experiences of the campus environment, these experiences
appear to influence their giving to the university. However, it is unclear which
aspects of a supportive campus environment may be more or vs. less influential
(e.g., from an analysis of responses included in the SCE Benchmark; from
additional alumni surveys and interviews)
Results for Research Question Five. “What relationship, if any, exists
between the following sets of indicators of student engagement and alumni
donation back the university once the student becomes an alumnus, as measured by
their average possible donation?”
Multiple regression was used to investigate the ability to predict the
contribution of three IVs to alumni giving as measured by average possible giving:
Athlete X10; Age X12; and Ethnicity – Other X15b. These were the only IVs
selected for inclusion in Model 1 on the basis of leverage plot results (p < .2); SCE
(X4) was included in Model 2 for exploratory purposes. Model 1 explained 15%,
and Model 2 explained 16%, of the variance in average possible donations. Model
1 was statistically significant F (3, 111) = 6.389, p = .0005. The additional
variables in Model 2 increased predictability by 1%. (∆ R2 = .005), but the F value
decreased ∆ F = - 1.294. Finally, all three IVs, made a significant contribution to
Model 2: Age (X12; t (110) = 2.96, p = .0038), Athlete (X10; t (110) = 2.53, p =
.0129) and Ethnicity – Other (X15b; t (110) = 2.15, p = .0337).
Several points may help to interpret the results for RQ5. First, it is
interesting to see that age was one of the significant factors influencing alumni
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giving. Age appears to exert a significant influence on alumni giving, although it is
difficult to determine which attributes associated with age and aging may have
contributed to this (e.g., a maturing or nostalgic view of campus and academic
experiences; an increase in earning power, savings, or discretionary income).
Second, anticipating student needs and understanding student experiences is
essential to universities for many reasons. These reasons include successful
targeting of resources and ensuring that students are satisfied. These results
indicated that the latter plays an important role in student satisfaction and
thereafter, in their financial support to the university. Third, participation in
intercollegiate athletics on university sports teams is memorable for many students
(e.g., when they celebrate their winnings and travel distances together to play for
the university). Finally, it is interesting that, in general, and at the time that these
seniors completed the NSSE, those whose Ethnicity – was Other (X15b; AsianAmerican, Hispanic-American, African-American) were more likely to donate to
the university after their graduation (i.e., in comparison to White Americans, which
served as a comparable group for X15b).
The interpretation of and plausible explanations for these results vary from
one IV to another. First, for the variable age, with each one-unit increase in age
(years), the chance of an increase in average possible donation rises by 1.241%.
More simply, as alumni age, they likely to donate more and to donate on a more
regular basis. Second, with respect to being a part of university athletics, those
memories can stay with athletes for the lifetime and therefore may remain as an
influential factor relevant to alumni giving. As these results indicated that student
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who was the athlete was more likely to give therefore university, one may infer that
spending resource on an athletic program to increase satisfaction and positive
experience that could lead future undergraduate athletes to become future donors.
Third, Ethnicity – Others (Asian. American, Hispanic American, African
American) was related to and may have influenced alumni giving. An institution
like this one with a high number of student with different ethnic backgrounds,
including international student, has made this campus environment more friendly
and supportive for these students. In addition, both faculty and administrative staff
have contributed to campus initiatives designed to positively impact students from
diverse backgrounds (e.g., Internationalizing the Campus Committee initiatives
since 2009). Some of this could have had a positive impact on student experiences,
which might help explain the apparent influence of this on student engagement and
alumni giving, particularly for students who graduated in 2011.
Implications
This section discusses the implications of this study relative to prior
research, prior theories, and university and Office of Development practices. Some
of these implications serve as the basis for and therefore are reflected in
recommendation for future research and for practice. However, this study was the
first to explore the relationship between student engagement and demographic
factors to alumni giving at this university. For this reason. the implications of these
results are limited and will be discussed cautiously. The first part of this discussion
focuses on how the results of this study appear to be related to results in prior
studies. The second part focuses on how the results of this study appear to be
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related to prior theories, particularly those presented in Chapter 2. The third and
final part is a discussion of how these results may be related to, as well as what
they mean for. university and Development practices.
Implication related to prior research on Research Question One.
Ropp’s (2014) study at the University of Kansas explored factors such as
demographic characteristics, college experiences, capacity to give, and inclination
to give as possible determinants of alumni giving to their alma mater. He included
donor status and donor level as his dependent variables; the former is closely
related to the DV for RQ1 in this study. Ropp used logistic and linear regression for
data analysis. The findings from his research found a relationship between student
academic engagement and an alumnus’ decision to donate. Specifically, the results
indicated that undergraduates who were challenged by their alma mater (NSSE
Benchmark: ACL), who interacted with their respective faculty members (NSSE
Benchmark: SFI), and who were provided with the institutional support they
needed to accomplish their academic goals were more likely to donate back to their
alma mater. Ropp’s study also indicated Age and Gender were significant factors in
predicting alumni giving. Of the factors identified by Ropp, only the NSSE
Benchmark SFI was found to be a significant predictor of donor status, the DV in
RQ1, in this study. In addition, this research study found residence during the
senior year to be a significant factor predicting alumni giving.
Thomas and Smart’s (2005) a study at the University of Memphis included
11 independent variables (i.e., four personal and social development and six
extracurricular involvement measures, and the year since graduation), which
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included demographic and NSSE Benchmarks scores as IVs. They used
discriminant analysis to distinguish donors from non-donors (donor status), which
was nearly identical to the DV in RQ1 in this study. They concluded that none of
their personal and social development variables contributed significantly to the
variance in their DVs. However, they found that the active involvement in campus
leadership activities, the year since graduation and, alumni whose spouse also was
an alumnus significantly helped determine donor status. Their findings differ from
this study’s in two ways: (a) none of the factors identified by Thomas and Smart
had a significant influence on donor status in this study, and (b) none of the factors
that had a significant influence in this study (i.e, SFI and residence during their
senior year) were among factors identified by Thomas and Smart.
Implication related to prior research on Research Question Two. Golz
(2013) conducted a study at the Chicago School of Professional Psychology to
explore the impact of student engagement on alumni giving. In his study, he used a
quantitative, correlational design to compare student engagement factors to alumni
giving. The NSSE Benchmarks and demographic factors were used as IVs, and
first-time donation, number of gifts, and total donation amount were used as DVs.
Similar to Golz’s (2013) study, the first gift since graduation was used as a
dependent variable for RQ2 in this study. Further, both used demographic and
NSSE Benchmark scores as IVs. The result of Golz’s regression analyses indicated
that the NSSE Benchmarks EEE and SCE were both significant predictors of
alumni giving. Golz’s results are both similar to and different than those reported
in this study. In this study, SCE was found to be related to this DV and was
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included in Model 1 analyses for this research question, although it was not found
to be a significant predictor. However, in this study, EEE was not related to this
DV. Finally, in addition to SCE (X4), Ethnicity – International (X15a) and
Residence – Walking Distance (X16b) and Athlete (X10) were selected on the
basis of leverage plot results (p < .2). None of these variables had a significant
directed effect in predicting this DV in this study or in Golz’s study.
Implication related to prior research on Research Question Three.
Truitt (2010) conducted a study to explore the relationship between student
engagement and alumni donors on 10 Carnegie Baccalaureate colleges from the
southeastern Unites States. Logistic regression analysis was conducted to see the
impact of NSSE Benchmark scores and demographic factors on donor participation
rate as his dependent variable. He found that two NSSE Benchmarks (LAC and
SFI) and three demographic variables (Parental Level of Education, Greek Life
Membership, and Receipt of Institutional Scholarship) had a positive relationship to
alumni donation participation.
Similar to Truitt’s (2010) study, giving rate was used as a dependent
variable for RQ3. Further, both used demographic and NSSE Benchmarks scores as
IVs. Finally, both used multiple regression analysis to explore the relationship of
their IVs to the giving rate. However, Truitt’s results are different than those
reported in this study: none of NSSE Benchmark and demographic factors found by
Truitt to be statistically significant predictors of rate of giving were found to be
significant in this study. Further, one experiential factor, Athlete (X10) was found
to be a significant predictor in this study, but not in Truitt’s (2010) study.
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Implication related to prior research on Research Question Four and
Five. Baade and Sundberg (1996) conducted a study about what determines
alumni generosity. They correlated alumni giving with institutional
characteristics, such as quality and development efforts, and student
characteristics, such as quality and wealth. They used a two-stage least- squares
approach and found that quality variables have a positive impact on the average
alumni gift, with that impact most significant for private universities and liberal
arts colleges. They also found that wealth variables have a strong positive impact
on the average gift. They suggested that Development efforts are very important
in determining the level of giving in different types of institutions.
Similar to Baade and Sundberg’s (1996) study, average actual and average
possible gift was used as a dependent variable for RQ4 and RQ5. However, that
study and this study used different independent variables to investigate this DV,
“average gift.” They used student and institutional characteristics, whereas this
study used NSSE Benchmarks, Demographic and Experiential factors. Baade and
Sundberg’s institutional quality appears to be related to student positive experience
(e.g., NSSE SCE items and Intercollegiate Athletes); the extent to which this was
true would determine the extent to which the findings of these two studies were
similar.
Implication related to prior theory. In a broad sense, Student Engagement
theory focuses on student involvement in extracurricular activities during college
life that are viewed by many researchers to be an integral part of a college
education (Pascarella & Terrenzini, 2005). This theory conceptually postulates the
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importance of student involvement in extracurricular activities. Kuh (2007, 2009)
suggested that Student Engagement was comprised of two major factors: (a) the
time and effort students put into their academic studies; and (b) their involvement
in extracurricular activities. The results of this study provide further support for
both of Kuh’s major factors. Three NSSE Benchmarks were selected for inclusion
in regression analyses in this study on the basis of leverage plot results: LAC
(RQ4), SCE (RQs 2 & 4), and SFI (RQ1). Of these, both SCE and SFI were found
to be significant predictors of measures of alumni giving. Additionally, several
extracurricular activities were selected for inclusion in regression analyses in this
study on the basis of leverage plot results: participation in intercollegiate athletics
(RQs 3-4-5), membership in a fraternity/sorority (RQ3), and residence during their
senior year (RQs 1 & 2). Of these, participation in intercollegiate athletics and
residence were found to be significant predictors of measures of alumni giving.
Aston’s Student Involvement theory (1999) focuses on conditions that
influence students’ personal and academic growth: students will benefit
academically, socially, and professionally more as they get involved or engaged in
their campus academic activities and social environments. Aston’s emphasis on
both academic and social (extracurricular) engagement appears to resemble the two
major factors in Kuh’s Student Engagement theory. For this reason,
the results of this study that pertain to Kuh’s second point, above, also provide
support for Aston’s theory.
Homan’s Social Exchange theory (1958), the oldest theory reviewed as
part of this study, focuses on donor motivation: alumni giving can be motivated if
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alumni relate their career success to their education experiences. Homan’s
emphasis on academic engagement appears to resemble the first major factors in
Kuh’s Student Engagement theory. For this reason, it may be inferred that the
results of this study that pertain to points made in relation to Kuh’s theory, above,
provide some general support for Homan’s theory, although data on the
motivational aspects of significant academic and extracurricular factors were not
investigated in this study.
Implication related to University and Office of Development practices.
The findings from this research study can be of use to university Development
officers and university administration in a number of ways. First, Development
Office staff make efforts to continually maintain an efficient information system
that supports cultivating donations from university alumni. Development Office
staff strive to be strategic in making solicitation plans for alumni. However, most of
their practices are based on experience or observations rather than rigorous
analysis; therefore, adding more empirically or data-driven predictors may improve
efficacy while saving time and costs. For example, using findings from this and
other studies, Development Office staff can develop strategies to identify and target
segments of alumni who felt that they were challenged by their faculty (NSSE LAC
and SFI) and received the support they needed to accomplish their academic goals
(NSSE SCE), who rated their overall campus experience as Excellent (NSSE), and
who particpated in intercollegiate athletics.
Second, in addition to using NSSE results, Development staff can work
with others to gather data from graduating alumni using exit surveys (e.g., as a part
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of their alumni profile), and use those data to build targeted solicitation strategies
for annual giving program. Therefore, this institution’s Development Office may
find it helpful to use this study’s results to identify and cultivate prospective alumni
donors when planning fundraising programs.
Third, this study may allow the Development Office to work with university
top administration to identify and address factors associated with institutional
quality. This study identified several academic and experiential factors that serve as
positive indicators of student engagement, and that appear to influence alumni
giving (e.g., SCE and LAC, as well as participation in intercollegiate athletics and,
to a lesser extent, fraternities and sororities). Similarly, this study identified several
factors that distinguished donors and non-donors (e.g., SFI and senior-year
residence). These factors may reflect issues that non-donor alumni associate with
negative university experiences. Development Office personnel and university
administrators could use these results to identify, explore and address issues on
campus that may eventually impact alumni giving.
Fourth, the Development Office could encourage university administrators
of the importance of building their marketing strategies around the academic
endeavors of the university. This could include articulating the financial challenges
of the university to alumni in ways that stress how donations can have a positive
impact on students, such as the importance of working hard and excelling (NSSE
LAC), developing productive interactions with faculty (NSSE SFI), and offering
programs that help the students reach their academic goals NSSE SCE). The
findings of this study suggest that this would resonate with the alumni, particularly
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those who had positive academic and overall university experiences (i.e., those
satisfied with their alma mater).
Based upon the Social Exchange Theory discussed earlier in this chapter, it
may also be advantageous to establish more targeted approaches for each academic
program or college within the university. For instance, alumni more likely to
subscribe and read university publications (hard copies or electronic) if the content
is specific to their degree area, as opposed to general areas of the institution. This
targeted approach may generate deeper interest and connection that may result in an
increase in support because alumni associate their professional and financial
success with the specific degree they earned and received from this institution.
Finally, it will be advantageous for Development office to work with the
university’s Alumni Board and Student Affairs administration to explore ways to
identify those students who are academically engaged and well connected with
faculty as undergraduates. These three units can be best served by a task force
designed to stay connected with students who have demonstrated strong academic
engagement, and to map factors that encourage or support this. Findings these
students through institutional surveys or faculty could help streamline the efforts of
getting these students engaged as alumni immediately following graduation and
start solicit them for small annual gifts to increase university participate rate (e.g.,
as is relevant in US News and World Report rankings).
Delimitations, Limitation and Generalizibility.
There are three primary delimitations associated with this study. First, as is
common in many of the other studies of the student engagement – alumni giving
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relationship, data used in this study were limited to those available for this specific
university, a private, independent, not-for-profit, scientific and technical university
located in the southeast region of the U.S. Second, no new data was collected from
students or alumni for this study. This study included only archival data,
specifically NSSE data available through this university’s Office of Institutional
Research and, alumni demographic and giving data available through this
university’s Development Office. Third, as noted previously, NSSE and alumni
giving data were limited to those collected from seniors who graduated in spring
2005, 2007, 2009 and 2011. Data from alumni who graduated before 2005 and
after 2011 could not be used in this study.
Additionally, there are several major limitations associated with this study.
First, the data sets used in this study were limited because not all graduating seniors
in these years completed the NSSE. Further, the actual NSSE sample size varies
from item to item, so these sample sizes reflect only those items with the greatest
number of responses. In addition to this, the set of items in the NSSE changed over
these years (e.g., several items were asked between 2005-2011 that were not asked
in 2001 or 2003). For this reason, several NSSE items may not be usable in
analyses that included data from all annual cohorts.
Second, the primary study sample included alumni giving data included
only for those students who completed the NSSE. This further restricted the data
set to only those seniors-turned-alumni for whom both NSSE and alumni giving
data are available (i.e., a subset of seniors who completed the NSSE in each of
these years).
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Third, student-engagement data for this study were collected using NSSE,
which relies on self-reporting of student experience and perceptions. There are
potential threats to validity associated with the use of self-reporting instruments, as
student participants may have embellished or minimized their responses to portray
themselves in a certain light (i.e., a threat commonly called ‘social desirability’). In
addition, when NSSE items ask or encourage students to recall relevant instances
and experiences, student participants might have been challenged to do so, or some
might have perceived the items to be leading. The NSSE is purely self-reported by
students, and therefore accuracy (fidelity to experience over several years) cannot
be assured. For this reason, it might be more appropriate to consider NSSE
responses as summative impressions of their student experience as a whole. Seniors
are often regarded as having multiple responsibilities to balance (e.g., graduate
school, finding employment, marriage, etc.), so the time spent responding to the
NSSE could have distracted senior class respondents from other obligations and
might have impacted the amount of time they spent thinking about their responses.
Furthermore, self-response surveys are inherently crippled with limitations.
Generalizability, or external validity, has two dimensions: ecological validity
and population validity. The former refers to the extent to which the results of this
study may be generalized to other research settings, particularly other colleges and
universities. Due to the unique characteristics of colleges and universities, and
limited information or data that would allow the findings of this study to be
generalized to other colleges and universities, there is no basis to support this kind
of generalizability. At best, I might infer that these findings would generalize to
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other small, private, independent, scientific and technical universities of a similar
age and with a similar enrollment and alumni body, but this inference should be
tested.
Population validity represents the degree to which a primary study sample
represents accessible and target population characteristics. There were many
similarities in demographics and experiential characteristics as well as in NSSE
Banckmark scores of the primary study sample and the accessible population. First,
there were no statistically significant differences between the primary sample and
accessible population on four of the five NSSE Benchmarks (Table 4.3, p. 105).
Second, the primary sample and accessible population were similar on stable
demographic characteristics, such as gender and ethnicity, but not on less stable
ones such as age or marital status (Table 4.1, p. 91). Further, the primary sample
and accessible population were similar on the experiential factors included in this
study (Table 4.4, p. 107). Therefore, the results of these comparisons indicate that
the results of this study may be generalized to this study’s accessible and target
population.
Recommendations
This section provides the recommendation for research and for practice that
address the study's delimitations and limitations, recommendations for research that
reflect the methods and results of this study, and recommendation for future
research to extend the scope of this study.
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Researchers are encouraged to replicate this study to better understand
alumni motivation to donate back to this university so that Development Office and
university administration can more effectively increase alumni giving by improving
student experience. This research study was conducted first time in this university
where student level data was used to analyze the relationship between student
engagement and alumni giving. This study was limited in scope to just one campus
with only four years ( 2005, 2007, 2009 and 2011) cohort and researcher had no
control on data collection procedures. It is recommended that future studies should
use a larger sample of undergraduate senior students whenever possible. To the
extent that it is feasible, researchers should consider using stratified samples (e.g.,
by gender, ethnicity, college major, and participation in intercollegiate athletics).
The correlational method used here only indicated the direction and degree
of the relationship of selected IVs to selected DVs. There were several variables in
this study whose relationship to alumni giving was expected to be significant but,
as it happened, were not. For example, a significant correlation between scores on
all five NSSE Benchmarks and alumni giving was expected based on prior
research, but was not found in this study. If NSSE data are available, analysis of
responses to individual items included in each NSSE Benchmark should be
undertaken to explore the specifics of these relationships, particularly for LAC,
SCE and SFI Benchmarks. In addition, these relationships should be explored using
other data collection procedures (e.g., direct interviews).
Further, other experiential variables that might have an impact on student
engagement should be investigated, including financial capacity and level of
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financial/scholarship support, on-campus job opportunities and experiences, study
abroad program, and multiple degrees and highest degree earned. The same is true
for other demographic variables, such as occupational status, number of
dependents, alumni involvement, satisfaction with occupation and income, and
whether both spouses are alumni.
The NSSE Benchmark scores used in this study reflect data from
undergraduate seniors. Thus, a recommendation for future research would be select
or adapt similar survey instruments designed to be used with Masters and Doctoral
students at the end of their program. For Development Office purposes, this would
provide data for a larger audience than just NSSE participants who are senior
undergraduates.
Finally, while one can extrapolate the ways in which a university leader’s
style (e.g., a President’s) might impact student engagement and thus, alumni
giving, research that better explores whether this relationship is influential or
significant will help education leaders. Understanding how particular leadership
styles related to student engagement can help educational leaders to motivate and
encourage alumni to support their alma mater.

Concluding Remarks
This study investigated the impact of student engagement on alumni giving.
Student engagement was defined as providing all the support essential for students
to be academically successful, with high-quality relationships between and among
students, faculty, and staff. It is clear that student engagement and experience is
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somewhat related to alumni giving. The regression analysis tells us that Supportive
Campus Environment, ethnicity, and residing with walking or non-walking distance
from campus were significantly related to alumni giving on this university campus,
particularly over this time period (2005-2011).
In conclusion, an individual who feels supported, has strong relationships
with others, and had great memorable experience at the institution is likely to
maintain the contact with the university and donate as a form of appreciation for the
support, or as means of assisting the institution in continuing to provide that level
of support for others students.
Additionally, institution leaders, Alumni Affairs, and Development staff at
this university who are interested in increasing alumni giving may benefit from
looking at NSSE scores from individuals who have since graduated to identify
those alumni who scored high on SCE and individuals whose ethnicity was Asian
Americans and Caucasian American resided on walking or non-walking distance
from campus and then plan cultivation and solicitation strategies for these
individuals.
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C.1: Results of Tests of Regression Assumptions for Research Question 2

C.2: Results of Tests of Regression Assumptions for Research Question 3

C.3: Results of Tests of Regression Assumptions for Research Question 4
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Appendix C.1: Results of Tests of Regression Assumptions for Research
Question 2

Kernel smoothness (alpha = .80)

Figure C.1a: Output for a Test of the Linearity Assumption

Figure C.1.b: Output for a test of the Normality Assumption: Distribution of residuals (QQ Plot)
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Figure C.1c: Figures associate with the Homoscedasticity Assumption
Residual by Predicted Plot
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Figures C.1d: associate with the Correct Specification of Independent Variables
Assumption
X4 = SCE
X11 = Gender (Male)

X5 = SFI

X12 = Age

X14 = Married

X15a = Ethnicity-International
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X15b = Ethnicity-Other

X10 = Athlete (Yes)

X15c = Ethnicity-Am Unspecified

X16a = Living-Dorm/Frat/Sor

X9 = Frat/Sorority (Yes)

X16b = Living-Walking Distance
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X17a = Entire Exp-Fair/Poor

X17b = Entire Exp-Good
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Figure C.1e: Figure associate with the Independence of residuals Assumption

Kernel Smoothens (alpha = 0.79)

Figure C.1f: Figures associate with the Multicollinearity Assumption
Parameter Estimates
Term
Intercept
X1 = AC
X2 = ACL
X3 = EEE
X4 = SCE
X5 = SFI
X11 = Gender (Male)
X12 = Age
X14 = Married
X15a = Ethnicity-International
X15b = Ethnicity-Other
X15c = Ethnicity-Am Unspecified
X9 = Frat/Sorority (Yes)
X10 = Athlete (Yes)
X16a = Living-Dorm/Frat/Sorority
X16b = Living-Walking Distance
X17a = Entire Exp-Fair/Poor
X17b = Entire Exp-Good

Estimate Std Error
5.3962875 3.371348
-0.008013 0.022624
-0.011706 0.024725
0.0072714 0.019866
-0.028072 0.018651
0.001771 0.018329
0.4088326 0.565176
-0.011402 0.086066
0.2488308 0.585451
-1.357042 0.820933
-0.476986 0.914266
0.4427544 0.719684
-0.736451 0.757819
-0.996008 0.798325
0.2326712 0.710938
1.213339
0.68203
-0.943554 0.862177
0.1372593 0.613959

Note: VIF (<2.0)
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t Ratio Prob>|t|
1.60 0.1129
-0.35 0.7240
-0.47 0.6370
0.37 0.7152
-1.51 0.1357
0.10 0.9232
0.72 0.4713
-0.13 0.8949
0.43 0.6718
-1.65 0.1017
-0.52 0.6031
0.62 0.5399
-0.97 0.3337
-1.25 0.2153
0.33 0.7442
1.78 0.0785
-1.09 0.2766
0.22 0.8236

VIF
.
1.4704119
1.748484
1.7067463
1.3887749
1.7382675
1.2217968
1.1618661
1.3110305
1.4204133
1.2502746
1.27685
1.2104035
1.3432544
1.4432793
1.5813004
1.7033658
1.4190373

Appendix C.2: Results of Tests of Regression Assumptions for Research
Question 3
Figure C.2a: Figures associate with the Linearity Assumption

Kernel smoothness (alpha = .80)

Figure C.2b: Figures associate with the Normality Assumption, Distribution of
Residuals-QQ
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Figure C.2c: Figures associate with the Homoscedasticity Assumption
Residual by Predicted Plot

X3 = EEE

X4 = SCE

X1 = AC

X5 = SFI

X2 = ACL
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X11 = Gender (Male)

X15a = Ethnicity-International

X12 = Age

X15b = Ethnicity-Other

X15c = Ethnicity-Am Unspecified
X14 = Married
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X9 = Frat/Sorority (Yes)

X16b = Living-Walking Distance

X10 = Athlete (Yes)

X17a = Entire Exp-Fair/Poor

X16a = Living-Dorm/Frat/Sorority

X17b = Entire Exp-Good
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Figure C.2d: Figure associate with the Independence of residuals Assumption

Kernel smoothness (alpha = .78)

Figure C.2e: Figures associate with the Multicollinearity Assumption
DV= Rate of Giving
Term
Intercept
X1 = AC
X2 = ACL
X3 = EEE
X4 = SCE
X5 = SFI
X11 = Gender (Male)
X12 = Age
X14 = Married
X15a = Ethnicity-International
X15b = Ethnicity-Other
X15c = Ethnicity-Am Unspecified
X9 = Frat/Sorority (Yes)
X10 = Athlete (Yes)
X16a = Living-Dorm/Frat/Sorority
X16b = Living-Walking Distance
X17a = Entire Exp-Fair/Poor
X17b = Entire Exp-Good

Estimate
12.101814
-0.025647
0.0797303
0.0742656
-0.0094
-0.001954
-1.067409
0.1819792
5.3013293
-0.195859
-3.502343
-5.365756
0.9006982
8.9471747
6.4126548
1.1309241
-4.62182
-2.269206

Std Error t Ratio Prob>|t|
VIF
25.15389
0.48
0.6316
.
0.16984
-0.15
0.8803 1.4959303
0.184622
0.43
0.6669 1.7724004
0.148326
0.50
0.6178 1.7311175
0.139945
-0.07
0.9466 1.3970111
0.13808
-0.01
0.9887 1.7537365
4.203144
-0.25
0.8001 1.2090507
0.643954
0.28
0.7781 1.1756002
4.417843
1.20
0.2333 1.3357234
6.083908
-0.03
0.9744 1.4171118
7.046534
-0.50
0.6204 1.2511078
5.455575
-0.98
0.3280 1.2856062
5.615833
0.16
0.8729 1.2074444
6.065264
1.48
0.1436 1.3448105
5.336387
1.20
0.2326 1.4736595
5.113772
0.22
0.8255 1.5830963
6.392202
-0.72
0.4715 1.699988
4.560323
-0.50
0.6200 1.3999375

Note: VIF (<2.0)
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Appendix C.3: Results of Tests of Regression Assumptions for Research
Question 4
Figure C.3a: Figures associate with the Linearity Assumption

Kernel smoothness (alpha = .79)

Figure C.3b: Figures associate with the Normality assumption, Distribution of
Residuals-QQ
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Figure C.3c: Figures associate with the Homoscedasticity Assumption
Residual by Predicted Plot

X3 = EEE

X1 = AC

X4 = SCE

X2 = ACL

X5 = SFI

217

X11 = Gender (Male)

X15a = Ethnicity-International

X12 = Age

X15b = Ethnicity-Other

X14 = Married

X15c = Ethnicity-Am Unspecified
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X9 = Frat/Sorority (Yes)

X16b = Living-Walking Distance

X10 = Athlete (Yes)

X17a = Entire Exp-Fair/Poor

X16a = Living-Dorm/Frat/Sorority

X17b = Entire Exp-Good

219

Figure C.3d: Figure associate with the Independence of residuals Assumption

Kernel smoothness (alpha = .79)

Figure C.3e: Figures associate with the Multicollinearity Assumption
Term
Intercept
X1 = AC
X2 = ACL
X3 = EEE
X4 = SCE
X5 = SFI
X11 = Gender (Male)
X12 = Age
X14 = Married
X15a = Ethnicity-International
X15b = Ethnicity-Other
X15c = Ethnicity-Am Unspecified
X9 = Frat/Soro (Yes)
X10 = Athlete (Yes)
X16a = LivingDorm/Frat/Sorority
X16b = Living-Walking Distance
X17a = Entire Exp-Fair/Poor
X17b = Entire Exp-Good

Estimate
42.105052
-1.073618
-0.278418
0.2315892
-1.340746
-0.130802
26.405577
4.6483096
23.592268
17.223507
51.752038
-11.18137
8.815436
-28.14124
-9.982249

Std Error
118.6061
0.773567
0.835249
0.686747
0.635608
0.617584
19.34436
2.972791
19.94257
27.71162
30.72654
24.77012
26.13801
26.90582
24.18187

11.426697
-44.61124
-15.83522

23.02859
30.6898
20.85703

Note: VIF (<2.0)
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t Ratio Prob>|t|
VIF
0.35
0.7234
.
-1.39
0.1686 1.4900205
-0.33
0.7396 1.7429574
0.34
0.7367 1.7513682
-2.11 0.0377* 1.4091957
-0.21
0.8327 1.7370809
1.37
0.1756 1.2381271
1.56
0.1214
1.18975
1.18
0.2399 1.3222089
0.62
0.5358 1.4282518
1.68
0.0956 1.2478064
-0.45
0.6528 1.287434
0.34
0.7367 1.2132456
-1.05
0.2984 1.3463972
-0.41
0.6807 1.3943308
0.50
-1.45
-0.76

0.6210 1.5824388
0.1495 1.828736
0.4497 1.4314297

Appendix C.4: Results of Tests of Regression Assumptions for Research
Question 5
Figure C.4a: Figures associate with the Linearity Assumption

Kernel smoothness (alpha = .79)

Figure C.4b: Figures associate with the Normality assumption, Distribution of

Residuals-QQ
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Figure C.4c: Figures associate with the Homoscedasticity Assumption

Residual by Predicted Plot

X3 = EEE

X4 = SCE

X1 = AC

X2 = ACL

X5 = SFI

222

X11 = Gender (Male)

X15a = Ethnicity-International

X12 = Age

X15b = Ethnicity-Other

X14 = Married

X15c = Ethnicity-Am Unspecified
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X9 = Frat/Sorority (Yes)

X16b = Living-Walking Distance

X10 = Athlete (Yes)

X17a = Entire Exp-Fair/Poor

X16a = Living-Dorm/Frat/Sorority

X17b = Entire Exp-Good
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Figure C.4d: Figure associate with the Independence of residuals Assumption

Kernel smoothness (alpha = .78)

Figure C.4e: Figures associate with the Multicollinearity Assumption
DV= Mean possible donations
Term
Intercept
X1 = AC
X2 = ACL
X3 = EEE
X4 = SCE
X5 = SFI
X11 = Gender (Male)
X12 = Age
X14 = Married
X15a = Ethnicity-International
X15b = Ethnicity-Other
X15c = Ethnicity-Am Unspecified
X9 = Frat/Soro (Yes)
X10 = Athlete (Yes)
X16a = Living-Dorm/Frat/Sorority
X16b = Living-Walking Distance
X17a = Entire Exp-Fair/Poor
X17b = Entire Exp-Good

Estimate
-7.671657
-0.141168
0.1386634
-0.01063
-0.186293
-0.07362
-1.784142
1.0706398
3.9371716
0.7060073
12.974105
-1.743734
-1.676607
9.0317016
0.6878057
5.1688405
-5.507468
-2.606176

Note: VIF (<2.0)
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Std t Ratio Prob>|t|
VIF
Error
23.08542 -0.33 0.7404
.
0.155644 -0.91 0.3668 1.4879992
0.158199
0.88 0.3830 1.6126477
0.137019 -0.08 0.9383 1.7284186
0.127876 -1.46 0.1486 1.4053888
0.122643 -0.60 0.5498 1.6996181
3.897053 -0.46 0.6482 1.2465082
0.574992
1.86 0.0658 1.1901469
3.986948
0.99 0.3260 1.3112882
5.421496
0.13 0.8967 1.4086962
6.188067
2.10 0.0388* 1.2482498
4.956434 -0.35 0.7258 1.2727178
5.263435 -0.32 0.7508 1.2141001
5.40393
1.67 0.0981 1.3404912
4.856515
0.14 0.8877 1.3892886
4.630146
1.12 0.2672 1.5830979
6.182582 -0.89 0.3754 1.8319721
4.195986 -0.62 0.5361 1.4450754

Appendix D
Results of MANOVA and ANOVA Analyses of NSSE Scores

Appendix D.1: MANOVA Analysis of NSSE Scores for the Primary Study Sample,
by Year (n = 115)
Appendix D.2: Results of MANOVA Analysis of NSSE Scores for the Accessible

Population, by Year (n = 849)
Appendix D.3. Results of ANOVA Analysis of NSSE Scores for the Accessible
Population, by Year (n = 849), by Benchmark
Appendix D.4
Results of a MANOVA Comparison of NSSE Scores for the
Primary Study Sample (n = 115) and the Accessible Population (n = 849)
Appendix D.5: Results of ANOVA Comparison of NSSE Scores for the Primary
Study Sample (n = 115) and the Accessible Population (n = 849), by Benchmark
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Appendix D.1: Results of MANOVA Analyses of NSSE Scores for the Primary
Study Sample, by Year (n = 115)

NSSE mean scores for each year:
Years

ACL

EEE

SCE

SFI

AC

3

49.5110526

44.0052632

50.6815789

46.2217105

55.1205263

4

52.1576667

46.4676667

55.0893333

48.2821667

54.6536667

5

52.3265385

44.7842308

54.9134615

48.6236538

57.1184615

6

47.6785

40.7955

57.472

42.74925

53.6925
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MANOVA Test results:
Test

Value

Approx.
F

NumDF

DenDF

Prob>F

Wilks' Lambda

0.9360767

0.4731

15

293.02

0.9529

Pillai's Trace

0.0650421

0.4787

15

324

0.9505

HotellingLawley

0.0670988

0.4700

15

195.05

0.9532

Roy's Max Root

0.0418296

0.9035

5

108

0.4817

Appendix D.2: Results of MANOVA Analysis of NSSE Scores for the Accessible

Population,
by Year (n = 849)
MANOVA results on NSSE by Years within the accessible population, result indicates that
there is ATLEAST one NSSE Benchmark shows significant differences across annual
cohorts.
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NSSE mean scores for each year:
AC

ACL

EEE

SCE

SFI

3

54.1387879

50.3895152

42.4431515

54.9771515

43.4982727

4

52.8357436

51.2231795

41.5827692

52.3621538

41.6891026

5

54.5480894

49.3661382

41.2246748

52.9721951

41.6879268

6

55.5510776

48.1744828

36.6749138

56.0669828

41.4790302

MANOVA Test results:
Test

Value

Approx. F

NumDF

DenDF

Prob>F

Wilks' Lambda

0.9580183

2.3921

15

2291.7

0.0019*

Pillai's Trace

0.0422141

2.3749

15

2496

0.0021*

Hotelling-Lawley

0.0435791

2.4086

15

1562.6

0.0018*

Roy's Max Root

0.0373464

6.2144

5

832

<.0001*
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Appendix D.3: Results of ANOVA Analysis of NSSE Scores for the Accessible
Population,
by Year (n = 849), by Benchmark
NSSE Benchmark: Academic Challenge (AC):

Analysis of Variance for Academic Challenge (AC):

Source

DF

Sum of Squares

Mean Square

F Ratio

Model

3

965.99

321.997

1.3050

Error

841

207515.97

246.749

Prob > F

C. Total

844

208481.96

0.2716
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NSSE Benchmark: Active and Collaborative Learning (ACL)

Analysis of Variance for Active and Collaborative Learning (ACL):

Source

DF

Sum of
Squares

Mean
Square

F Ratio

Model

3

927.54

309.179

1.1313

Error

845

230941.28

273.303

Prob > F

C. Total

848

231868.82

0.3354
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NSSE Benchmark: Enriching Educational Experience (EEE):

Analysis of Variance for Enriching Educational Experience (EEE):

Source

DF

Sum of Squares

Mean Square

F Ratio

Model

3

4074.35

1358.12

4.4159

Error

841

258647.68

307.55

Prob > F

C. Total

844

262722.02

0.0043*
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NSSE Benchmark: Supportive Campus Environment (SCE):

Analysis of Variance for Supportive Campus Environment (SCE):

Source

DF

Sum of Squares

Mean Square

F Ratio

Model

3

1959.98

653.328

1.8683

Error

839

293383.90

349.683

Prob > F

C. Total

842

295343.89

0.1334
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NSSE Benchmark: Student Faculty Interaction (SFI):

Analysis of Variance for Student Faculty Interaction (SFI):

Source

DF

Sum of Squares

Mean Square

F Ratio

Model

3

354.88

118.295

0.2346

Error

845

426151.68

504.322

Prob > F

C. Total

848

426506.56

0.8723
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Appendix D.4
Results of a MANOVA Comparison of NSSE Scores for the
Primary Study Sample (n = 115) and the Accessible Population (n = 849)

Note. Group 1 = Primary Study sample (n = 115), and Group 2 = Accessible
Population (n = 849)

NSSE mean scores for each year:
AC

ACL

EEE

SCE

SFI

1

55.5454749

50.5801346

44.1456749

54.3618967

46.6954833

2

54.2639667

49.7614942

40.4573719

54.0413462

42.0690606
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NANOVA Test Results
Test

Value

Approx.
F

NumDF

DenDF

Prob>F

Wilks' Lambda

0.9513679

2.3716

20

3131.8

0.0005*

Pillai's Trace

0.0490554

2.3516

20

3788

0.0006*

HotellingLawley

0.050674

2.3891

20

2069.4

0.0005*

Roy's Max Root

0.0400695

7.5892

5

947

<.0001*
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Appendix D.5: Results of ANOVA Comparison of NSSE Scores for the Primary
Study Sample (n-115) and the Accessible Population (n = 849), by Benchmark
NSSE Benchmark: Academic Challenge (AC):

Analysis of Variance for Academic Challenge (AC):

Source

DF

Sum of Squares

Mean Square

F Ratio

Model

4

1039.26

259.816

1.0823

Error

955

229265.65

240.069

Prob > F

C. Total

959

230304.91

0.3640
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NSSE Benchmark: Active and Collaborative Learning (ACL):

Analysis of Variance for Active and Collaborative Learning (ACL):

Source

DF

Sum of Squares

Mean Square

F Ratio

Model

4

1129.68

282.421

1.0679

Error

959

253623.90

264.467

Prob > F

C. Total

963

254753.58

0.3711
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NSSE Benchmark: Enriching Educational Environment (EEE):

Analysis of Variance for Enriching Educational Environment (EEE):

Source

DF

Sum of Squares

Mean Square

F Ratio

Model

4

6056.65

1514.16

4.9734

Error

955

290751.91

304.45

Prob > F

C. Total

959

296808.57

0.0006*
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NSSE Benchmark: Supportive Campus Environment (SCE):

Analysis of Variance for Supportive Campus Environment (SCE):

Source

DF

Sum of Squares

Mean Square

F Ratio

Model

4

1785.11

446.278

1.3166

Error

953

323032.19

338.963

Prob > F

C. Total

957

324817.31

0.2619
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NSSE Benchmark: Student Faculty Interaction (SFI):

Analysis of Variance for Supportive Campus Environment (SCE):

Source

DF

Sum of Squares

Mean
Square

F Ratio

Model

4

2729.39

682.347

1.4106

Error

959

463906.18

483.740

Prob > F

C. Total

963

466635.57

0.2284
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Appendix E

E.1: Selected Characteristics of Alumni with Rate of Giving = 100% (n=37)

242

Appendix E.1: Selected Characteristics of Alumni with Rate of
Giving = 100% (n=37)

Class
year

Age

Frat.
Sorority

Athlete

Residence
Walking
Distance

Residence
Driving
Distance

Entire
Exper.
Good

Gender

Ethnicity
African
American

Ethnicity
Asian
American

Ethnicity
White
American

6

36

1

1

0

1

0

0

0

1

0

4

30

0

1

0

0

0

1

0

0

1

5

44

1

1

0

1

1

0

0

1

0

6

38

1

1

0

1

0

0

1

0

0

5

33

0

1

0

1

0

1

0

1

0

5

29

1

1

0

1

0

0

0

1

0

4

31

1

1

0

1

0

0

0

1

0

6

27

1

0

0

1

0

1

0

0

1

5

29

1

1

0

1

1

0

0

0

1

5

29

1

1

0

0

1

1

0

1

0

5

29

1

1

0

1

0

1

0

0

1

6

27

0

0

0

1

0

0

1

4

32

1

1

1

0

0

1

0

0

1

5

31

1

1

1

0

0

1

0

0

1

4

31

1

0

1

0

1

0

0

1

0

6

27

1

1

1

0

1

0

0

0

1

5

30

0

1

0

0

1

1

0

0

1

3

34

1

2

1

0

1

0

0

0

1

4

32

1

1

0

1

0

1

0

0

1

6

27

1

0

0

1

1

1

0

0

1

5

29

1

1

1

0

0

1

0

0

1

6

29

1

1

0

1

0

1

0

0

1

4

30

1

1

0

0

0

1

0

1

0

4

31

1

1

0

1

0

1

0

1

0

4

33

1

1

0

0

1

1

0

0

1

4

31

0

1

0

0

0

0

0

1

0

4

31

1

1

0

1

0

1

0

1

0

5

54

1

1

0

0

1

1

0

1

0

4

31

1

0

0

0

1

0

0

1

0

6

27

1

1

0

0

0

0

0

0

1

6

27

0

1

0

0

0

1

0

1

0

4

29

1

1

0

0

1

0

0

0

1

5

29

1

1

0

0

1

0

0

0

1

5

37

1

1

0

0

0

0

0

1

0

6

27

1

1

1

0

0

0

0

0

1

4

30

1

2

1

0

0

0

0

0

1

4

31

0

1

0

0

0

0

0

1

0

4

31

1

0

0

1

0

0

0

1

0
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Appendix F.1: Raw Data
Due to proprietary nature of data used in this research study, data may be available
upon request from the author.
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