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 Over the past several decades, retention research has focused on influential 

factors related to student persistence, specifically first-year persistence.  Past 

research has identified the importance of prior academic achievement and 

demographic factors and, more recently, non-cognitive, psychosocial factors.  In 

practice, first-year programs and the use of early intervention tools such as the 

College Student Inventory (CSI) have increased.  However, practices still seem to 

lag behind theory and research, as first-year retention and six-year graduation rates 

remain stable at 74% and 59%, respectively (Kena et al., 2015; NCHEMS, 2016).  

We also know that the causes and characteristics of retention tend to be institution-

specific.  The overarching question that guided this research was: To what extent is 

the CSI (Form A) valid and useful for identifying first-year students at risk of 

leaving a small, private, independent, technological institution?  There is almost no 

published research on the use of and/or subsequent results of these kinds of 

assessments at comparable institutions.  Thus, from a research perspective, one of 
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the primary aims of this study was to add to this gap in the retention literature and 

provide a potential point of reference for similar institutions.  From a practical 

perspective, the purpose of this research was to contribute to the understanding of 

retention on this campus. 

 Secondary data analysis served as the primary methodology.  Hierarchical 

regression analyses were conducted to investigate the relationship between six sets 

of variables and two college outcomes: academic performance and persistence.  

Sets A-D (i.e., academic motivation, general coping ability, receptivity to support 

services, and social motivation) mirrored the overarching constructs measured by 

the CSI, and included its 17 major scales.  The remaining sets, Sets E and F, were 

comprised of academic and demographic factors commonly included in persistence 

studies.  Academic performance was defined as GPA after two points: the first 

semester (FSGPA) and the first year (FYGPA).  Persistence was determined by 

enrollment status at three transition points (i.e., the second, third, and fifth 

semesters).  Following IRB approval, data were provided by the Office of 

Institutional Research. 

 Multiple regression results indicated that eight variables had significant 

positive relationships with academic performance at the end of the first semester 

(FSGPA) and first year (FYGPA).  These included two CSI scales (i.e., Study 

Habits and Family Emotional Support), five academic factors (i.e., standardized 

test score, high school GPA, and a declared major in aeronautics, business, and 

psychology and liberal arts), and one demographic factor (i.e., international student 
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status).  The final models explained 27.5% and 32.5% of the variance in FSGPA 

and FYGPA, respectively. 

 Logistics regression results indicated that four variables had significant 

positive relationships with persistence at two or more points in time.  Three were 

academic factors (i.e., standardized test score, high school GPA, and a declared 

major in aeronautics), and one was a demographic factor (i.e., gender).  The amount 

of variance in persistence explained by the study variables increased from the 

second semester to the third year, with the latter explaining 9.8%.  Results 

indicated that the study variables were able to explain considerably more variance 

in academic performance than persistence. 

 The CSI-A made a relatively small contribution to the explanation of 

variance in academic performance and persistence, explaining only about 6% of the 

variance in GPA.  The academic factors included in this study explained the bulk of 

the variance in both outcomes at every point in time.  Results indicated that high 

school GPA was the strongest and most consistent IV across all sets.  These results 

are consistent with prior theory and research.  Recommendations for further 

research, as well as for practice at this institution, were offered. 
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Chapter 1 

Introduction 

Background 

The focus on increasing college graduation rates has never been more 

critical as students continue to enter higher education in greater numbers.  The 

number of students seeking college degrees has nearly doubled since 1990 and is 

projected to increase to almost 20 million by 2024 (Kena et al., 2015).  Like 

enrollment, the study of college student retention has grown tremendously.  The 

research literature surrounding key factors related to student success abounds.  

Spady (1970) and Tinto (1975) were among the first to introduce comprehensive 

retention models that highlighted the important link between retention, academic 

performance, and a student’s level of integration during the first year of college 

respectively.  Astin’s (1975, 1993b) involvement theory emphasized the 

relationship between how much energy a student puts towards his/her academic and 

social experiences and retention.  By the turn of the century and to date, notions 

from existing theories and models have been, and are being, re-conceptualized and 

increasingly understood from psychological, economic, organizational, and cultural 

perspectives (Bandura, 1982; Bean, 1980; Dweck, 2000; Pike, Kuh, & Gonyea, 

2003).   

Presently, there is considerable agreement regarding the pre-college factors 

that have the greatest influence on student persistence.  The greatest amount of 

research support exists for traditional predictors that include two primary areas: 
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demographic variables and evidence of academic ability.  First, the relationships 

between persistence and demographic variables such as gender, race, and 

socioeconomic status, have been studied routinely in student persistence research.  

Second, prior academic achievement, as evidenced by high school grade point 

average, standardized test scores, and rigor of high school course taking, is 

oftentimes considered to be the most predictive of students’ academic success in 

college (Adelman, 2006; Kuh, Kinzie, Buckley, Bridges, & Hayek, 2007).  In 

addition to these background and cognitive variables, the influences of non-

cognitive factors on student persistence and withdrawal have garnered more and 

more attention.  Student motivations and aspirations, desire to attend college, and 

the amount of support one receives from family and friends, are routinely cited as 

key indicators of persistence (Ishler & Upcraft, 2005; Kuh et al., 2007).   

Unfortunately, what we have learned over the past several decades has yet 

to translate to increased retention rates.  On average, about 74% of first-year 

students return for the second year (NCHEMS, 2016).  As a result, graduation rates 

have remained stable, with 59% of first-time, full-time students who started in the 

fall of 2007 graduating from four-year institutions within six years (Kena et al., 

2015).  In America’s Perfect Storm: Three Forces Changing Our Nation’s Future, 

a policy information report published by the Educational Testing Service (ETS), 

the authors suggest that national trends and the state of global affairs have, and will 

continue to, influence these stagnant rates (Kirsch, Braun, Yamamoto, & Sum, 

2007).  They identified three overarching themes that have significant implications 
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for higher education: (1) decline of literacy and numeracy rates, (2) globalization 

and technological advances, and (3) demographic changes. 

The first influential factor is a decline of literacy and numeracy rates of both 

adolescents and adults in the United States.  The percentage of academically 

unprepared students entering higher education is not improving (Habley, Bloom, & 

Robbins, 2012).  About one-third of students entering higher education require 

remediation and enroll in developmental coursework (Bettinger & Long, 2005).   

Since the 1970s, the National Assessment of Educational Progress (NAEP) 

has been tracking the academic performance of elementary and secondary students 

in the United States.  Long-term trend assessments have indicated little to no 

significant gains in the areas of reading and mathematics (NCES, 2013).  Results 

from the Programme for International Student Assessment (PISA), a survey that 

evaluates education programs around the world, showed similar findings.  

American students performed below average in mathematics when compared to 

other developed countries, a ranking that has not changed over time (OECD, 2012).    

The second influential factor pertains to the impact of globalization and 

technological advances on the United States’ economy, job market, and labor 

distribution.  The skills, competencies, and knowledge that are acquired through a 

college education are becoming the minimum to remain competitive in today’s job 

market.  As the global economy and American workforce continue to grow and 

change, there is an increasing and overwhelming demand for college graduates, 

especially those with degrees in the fields of science, technology, engineering, and 
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mathematics (National Science Board, 2010).  The third force points to the 

demographic changes and trends of the U.S. population which is projected to 

become more and more diverse.  Minorities are expected to make up half of the 

U.S. population by 2050, and an increasingly diverse student body means an 

increasingly diverse set of student needs (Habley et al., 2012). 

Pascarella (2006) suggests that we can expand our understanding of how 

college affects students by first recognizing that the growing diversity on our 

college campuses will not cease.  As these external forces continue to influence the 

characteristics and needs of incoming students, institutions must increase their 

understanding of what retention and effective practice looks like on their own 

campuses.  Considering much of the literature emphasizes the first year of college 

as the most critical time to focus on and intervene, it is no surprise that many 

institutions have elected to employ early intervention and first-year experience 

initiatives (Kuh et al., 2007; Pascarella & Terenzini, 2005; Seidman, 2005; 

Veenstra, 2009).  An increasingly popular practice involves the administration of 

instruments that purport to identify students who are at risk of academic difficulty 

and/or dropout based on motivational and academic-related factors.  Assessments 

such as ACT’s College Engage, ETS’ SuccessNavigator, and Noel-Levitz’s 

College Student Inventory assist institutions in the identification of potentially at-

risk students so that early intervention is possible and effective. 

As noted earlier in this section, circumstances beyond institutional control 

play a part in college student retention rates to varying degrees.  External forces 
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will continue to influence the characteristics and needs of students entering 

American higher education institutions.  However, institutions can stay apprised of 

the ways in which their incoming students change from year to year in order to 

appropriately and effectively implement retention initiatives on their respective 

campuses (Pascarella, 2006).  As institutional landscapes change, so must our 

understanding of retention on our own campuses.  A review of the relevant 

literature is an ideal place to start; however, even an exhaustive review of the 

research may not provide sufficient evidence to inform or guide the implementation 

of effective action on individual campuses.   

Research Problem 

Although retention is a concern for many higher education institutions, its 

causes and characteristics are institution-specific and the research reflects this.  The 

vast majority of studies tend to focus exclusively on the factors that influence first-

year student persistence at single institutions, which presents two problems.  First, 

we know significantly less about withdrawal decisions during subsequent years, 

which ultimately affects graduation rates.  Second, individual institutions have their 

own nuances and cultures, which can make it difficult to replicate or apply findings 

of studies on one campus to other college campuses (Ishler & Upcraft, 2005; 

Levitz, Noel, & Richter, 1999).   

Horn (2006) suggests that there is more to be gained from comparing 

institutions whose student populations share similar characteristics than in 

generalizing across all institutions.  For instance, if one is at a four-year public 
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institution, he/she may want to make comparisons with similar four-year public 

institutions.  Unfortunately, the majority of the research studies that are most 

relevant to this study have been conducted at large, public institutions and small, 

private liberal arts colleges, both of which possess missions and student 

populations that are vastly different from the institution in the current study.  The 

current institution is a four-year private, terminal degree-granting institution that 

maintains a strong focus on the sciences, technology, and engineering.  In an effort 

to locate appropriate comparisons, I conducted numerous literature searches using 

“College Student Inventory” and “Noel-Levitz” as search terms.  These search 

terms yielded 173 results, none of which were conducted at similar institutions. 

Definition of Key Terms 

The following terms and phrases have been operationally defined for the 

purposes of this study. 

Academic performance: a student’s semester or cumulative grade point 

averages (GPAs). 

At-risk: A student is considered at-risk when the likelihood of a student 

withdrawing is greater than his/her likelihood of persisting when cognitive and 

non-cognitive variables are considered.   

Attrition: the antonym of retention and is defined as the decline in the 

number of first-time, full-time students who re-enroll at the same institution the 

following fall (Hagedorn, 2005). 
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Completer: a student who continuously enrolls at and graduates from the 

same institution within six years. 

Concurrent validity: the extent to which scores on a measure and criterion 

scores obtained at the same time are related (Ary, Jacobs, Sorensen, & Walker, 

2014). 

Criterion validity: the extent to which test scores are systematically related 

to an outcome.  Criterion validity subsumes concurrent validity and predictive 

validity (Ary et al., 2014).  

First-time, full-time (FTFT) freshman: a degree-seeking student who enters 

college for the first time and enrolls in at least 12 credit hours during his/her first 

semester.  In this study, freshman is used interchangeably with first-year student. 

Persistence: the continued enrollment at the same institution (Habley et al., 

2012).  

Leaver: a student who does not enroll at the same institution the following 

semester as per university records.  For the purposes of this study, no distinction is 

made between a student who transfers to another institution and a student who 

leaves higher education all together. 

Persister: a student who enrolls at the same institution the following 

semester as per university records. 

Predictive validity: the extent to which scores on an instrument and 

criterion scores available in the future are related (Ary et al., 2014). 
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Retention: an institution-specific that is defined as the percentage of first-

time, full-time students who re-enroll at the same institution the following fall 

(Reason, 2009). 

Research Purpose, Questions, and Hypotheses 

Research purpose.  The purpose of this study was twofold.  The first 

purpose was to identify the characteristics of students who entered a small, private, 

technological institution from 2005 to 2010 that are associated with leaving the 

institution.  The second purpose was to investigate the extent to which results from 

the College Student Inventory (CSI) were predictive of persistence from the first 

year to the second and third year over the 2005-2010 time period.  

The improvement of an institution’s retention rate, which is the percentage 

of first-time, full-time students who enroll at a given institution for their second 

year, greatly depends on the ability and willingness of students to persist at that 

same institution from one semester to the next.  Considering higher education 

institutions lose the largest number of students before the second year (Habley et 

al., 2012), it is no surprise that the first year of college has received so much 

attention.  From a practical perspective, institutions offer new students the greatest 

amount of resources, programming, and support services.  From a research 

perspective, the vast majority of retention research focuses on the factors that 

influence first-year student persistence.  The identification of the factors that 

influence persistence and withdrawal decisions is critical to an institution’s ability 

to retain its students.  Beyond the first year, however, there seems to be far less 
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research, and therefore little clarity, about which factors affect student persistence 

over time (Pascarella & Terenzini, 2005).   

For the purposes of this study, I utilized official institutional data to 

measure two student outcomes related to retention: academic performance and 

persistence.  Academic performance was measured by cumulative grade point 

average (GPA) at two points in time: after the end of the first semester and after the 

end of the first year.  This GPA information provided valuable insight to whether 

students voluntarily or involuntarily withdrew from the university (e.g., due to poor 

academic standing and/or academic dismissal).  Persistence was measured by a 

student’s enrollment status at the institution at three points in time: at the 

beginning of the second semester, at the beginning of the third semester (or the first 

semester of the second year of enrollment), and at the beginning of the fifth 

semester (or the first semester of the third year of enrollment).  First-year 

persistence and withdrawal were investigated due to their relevance in both the 

research literature and to this institution.  Persistence to the third year also was 

included in this study due to the apparent lack of research surrounding persistence 

after the first year.   

Over the past few decades, a number of first-year student instruments that 

purport to identify ‘at-risk’ students have become available.  One is the College 

Student Inventory (CSI), which has been utilized by over 1,400 institutions 

(https://www.ruffalonl.com/college-student-retention/retention-management-

system-plus/college-student-inventory) and is the focus of the current study.   
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The CSI is available in three forms: CSI-A, CSI-B, and CSI-C. All three versions 

are comprised of scales that measure students’ level of academic and social 

motivation, general coping skills, and receptivity to support services.  The most 

overlap exists between the content on CSI-A and CSI-B as they both load on the 

same four factors: (a) social adjustment, (b) receptivity to institutional assistance, 

(c) academic competence, and (d) family support.  The CSI was implemented at the 

institution as a retention initiative between 2003 and 2011.  The CSI-A was utilized 

from 2003-2010, and the CSI-B was utilized in 2011. 

There is almost no prior, published research on the use of and/or subsequent 

results of these kinds of assessments at comparable institutions.  Thus, from a 

research perspective, one of the primary aims of this study was to add to this gap in 

the retention literature and provide a potential point of reference for similar 

institutions.  From a practical perspective, the purpose of this research was to 

contribute to the understanding of retention on this campus. The overarching 

question that guided this research was: To what extent is the CSI-A valid and 

useful for identifying first-year students at risk of leaving a small, private, 

independent, technological institution?   

Research questions.  The following research questions are addressed in 

this study. 

1. What is the relationship of each of the following sets of variables to 

academic performance, as measured by first semester GPA: 

a) Set A: CSI-A academic motivation scales; 
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b) Set B: CSI-A general coping ability scales; 

c) Set C: CSI-A receptivity to support services scales; 

d) Set D: CSI-A social motivation scales; 

e) Set E: academic factors; and 

f) Set F: demographic factors 

2. What is the relationship of each of the following sets of variables to 

academic performance, as measured by cumulative first year GPA: 

a) Set A: CSI-A academic motivation scales; 

b) Set B: CSI-A general coping ability scales; 

c) Set C: CSI-A receptivity to support services scales; 

d) Set D: CSI-A social motivation scales; 

e) Set E: academic factors; and 

f) Set F: demographic factors 

3. What is the relationship of each of the following sets of variables to 

persistence to the second semester: 

a) Set A: CSI-A academic motivation scales; 

b) Set B: CSI-A general coping ability scales; 

c) Set C: CSI-A receptivity to support services scales; 

d) Set D: CSI-A social motivation scales; 

e) Set E: academic factors; and 

f) Set F: demographic factors 
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4. What is the relationship of each of the following sets of variables to 

persistence to the second year: 

a) Set A: CSI-A academic motivation scales; 

b) Set B: CSI-A general coping ability scales; 

c) Set C: CSI-A receptivity to support services scales; 

d) Set D: CSI-A social motivation scales; 

e) Set E: academic factors; and 

f) Set F: demographic factors 

5. What is the relationship of each of the following sets of variables to 

persistence to the third year: 

a) Set A: CSI-A academic motivation scales; 

b) Set B: CSI-A general coping ability scales; 

c) Set C: CSI-A receptivity to support services scales; 

d) Set D: CSI-A social motivation scales; 

e) Set E: academic factors; and 

f) Set F: demographic factors 

 Research hypotheses.  For Research Question One (RQ 1), academic 

performance at the end of the first semester, as measured by the semester GPA, 

served as the dependent variable (DV).  For Research Question Two (RQ 2), 

academic performance at the end of the first year, as measured by the cumulative 

first year GPA, served as the dependent variable (DV).  Of the six sets of 

independent variables (IVs), the following directional hypotheses were offered for 
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both RQ1 and RQ2 on the basis of prior theory and research: (a) it is highly likely 

that multiple variables in Sets A, B, and E will have a significant positive 

relationship to this DV (Allen, 1999; Bean, 1983; Robbins, Lauver, Le, Davis, 

Langley, & Carlstrom, 2004; Robertson & Taylor, 2009; Tinto, 1975); (b) it is 

likely that at least one variable in Set D (i.e., Sociability) and in Set F (i.e., level of 

unmet financial need) will have a significant positive relationship to this DV 

(Braxton, Hirschy, & McClendon, 2004; Cabrera, Stampen, & Hansen, 1990); and 

(c) it is possible that one or more variables in Set C could have a significant 

positive relationship to this DV (Smith, 2005). 

 For Research Question Three (RQ 3), persistence to the second semester 

served as the dependent variable (DV).  For Research Question Four (RQ 4), 

persistence to the second year served as the dependent variable (DV).  For Research 

Question Five (RQ 5), persistence to the third year served as the dependent variable 

(DV).  Of the six sets of IVs included in this study, the following directional 

hypotheses were offered on the basis of prior theory and research: (a) it is highly 

likely that multiple variables in Sets A, B, C and E will have a significant positive 

relationship to this DV (Allen, 1999; Bean, 1983; Burton & Ramist, 2001; 

Pascarella & Chapman, 1983; Robertson & Taylor, 2009; Seymour & Hewitt, 

1997; Tinto, 1975); (b) it is likely that at least one variable in Set D (i.e., 

Sociability) and in Set F (i.e., level of unmet financial need) will have a significant 

positive relationship to this DV (Braxton, Hirschy, & McClendon, 2004; Cabrera, 
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et al., 1990); and (c) it is possible that one or more variables in Set C could have a 

significant positive relationship to this DV (Smith, 2005).   

Study Design 

 This quantitative study attempted to identify student characteristics that may 

be indicative of academic risk and dropout utilizing a first-year assessment at a 

private, independent, technological institution.  The primary research methodology 

that was utilized is secondary data analysis, as the CSI and student data are pre-

existing.  Due to the lack of published research regarding the use of the CSI at 

institutions similar to this one, as well as this study’s purposes and research 

questions, this study also may be considered an instrument validation study.   

 The target population for the current study included first-time, full-time 

(FTFT) students who attend small, private, independent, technological institutions 

similar to the current institution.  The following five institutions are included in the 

target population: Clarkson University, Embry-Riddle Aeronautical University, 

Illinois Institute of Technology, New York Institute of Technology, and Stevens 

Institute of Technology.  The target population does not include FTFT students 

enrolled in online, web-based bachelor’s degree programs that are offered at 

institutions that fit the aforementioned criteria.  The accessible population included 

FTFT students who initially enrolled on the institution’s main campus in academic 

years 2005-2010.  The study sample included all FTFT students who first enrolled 

on the institution’s main campus in academic years 2005-2010 and completed the 

College Student Inventory- Form A (CSI-A).   
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 Data for this study came from two sources.  The first source was the CSI-A, 

which was included in the institution’s pre-orientation online module.  The second 

source of data came from official university records that are maintained by the 

Office of Institutional Research.  Hierarchical regression was used to analyze the 

data. 

Significance of Study 

Pascarella (2006) contends that institutions and future research need to 

account for and expect the growing diversity amongst college students attending 

American institutions. The college student population is constantly transforming, 

and an increased awareness of what characterizes this population can lead to more 

informed decision making and action planning.  A thorough review of the literature 

yielded minimal results for retention studies conducted at small, private institutions 

and no results for small, private, technological, research institutions like the current 

institution.  Moreover, no studies that focused on early intervention instruments at 

similar institutions were found.  Finally, very few longitudinal studies were located 

that investigated FTFT student performance and retention over a two-year period.  

This study attempted to fill this gap in retention research while answering the call 

for institutions to look at and understand retention within an institution-specific 

framework.  The hope is that this study will further our understanding of the 

institution’s unique student population and the value of the CSI-A for the 

institution and, ultimately, inform institutional practice.   
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Study Delimitations and Limitations  

Study delimitations are purposefully set by the researcher to reasonably 

limit the scope of the study.  This study investigated first-year students at a single 

small, private, terminal degree-granting, scientific and technological university in 

the Southeast.  As such, the research findings and any subsequent generalizations to 

other institutions are limited.  It was expected that the inclusion and investigation 

of this existing data would provide a more holistic view of student persistence at 

the institution. 

Another delimitation was the decision to investigate retention and 

persistence using data obtained from an instrument previously and consistently 

administered at the institution for several years: the College Student Inventory 

(CSI).  With the exception of the 2004-2005 academic year, first-time, full-time 

(FTFT) students entering the institution from 2003 through 2011 were prompted to 

complete the online version of the CSI as part of the initial enrollment process.  

CSI- Form A was utilized for all years with the exception of the last year, 2011, in 

which CSI- Form B was utilized.  Due to the differences in scales and number of 

items, only the data obtained from Form A were included in the current study.  

Another, and related, delimitation was the decision to not include data from 2003 in 

the current study.  According to a representative from the institution’s Office of 

Institutional Research, institutional data entered and maintained prior to 2004 may 

not have been consistent with subsequent years.   
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Study limitations are aspects of the study that have not been controlled for 

by the researcher and/or are beyond the researcher’s control.  These are relevant 

because uncontrolled variables could influence the obtained results.  The current 

study had a number of limitations with the most important relating to student 

responses.  The CSI is a self-report measure which makes it difficult, if not 

impossible, to determine whether students were honest and thoughtful when 

completing the instrument.  To address this issue, the developers of the CSI built an 

internal validity scale into the inventory.  

A second limitation was related to administration of the CSI.  Students 

completed the instrument as part of a pre-orientation module online some time 

during the summer and the administration of the instrument was not standardized or 

proctored.  Students may have completed the inventory in environments with 

distractions that would ultimately affect their level of attention when responding to 

items. 

A third limitation was related to incomplete data.  Although incoming 

students were prompted to complete the CSI prior to arrival, it was possible to 

bypass it in the pre-orientation online module.  CSI data were not available for 

every first-year student who entered the university in each of the academic years of 

interest to this study.  The CSI completion rate for students entering in 2007 was 

39.7% and 49.6% for students entering in 2008.   

A fourth limitation was related to the changes in the student body at the 

current institution within the last decade.  Multiple NCAA sports teams and 
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academic offerings were added shortly after the last administration of the CSI.  

Over time, these additions are likely to attract different kinds of students today than 

those attracted during the academic years of interest to this study, thereby limiting 

my ability to generalize results from those years to the present and future student 

body at this university.  
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Chapter 2 

Review of Related Literature 

Introduction 

This chapter is organized into five sections and provides an extensive 

review of the literature pertaining to first-year student persistence.  The chapter 

begins with a brief overview of past and present efforts made in the study and 

practice of first-year student retention.  The second section contains a review of 

major theoretical frameworks relevant to the current study.  The third section 

delves into the cognitive and non-cognitive pre-college factors that are commonly 

associated with first-year persistence.  The section that follows introduces three 

widely-used instruments used to identify first-year students who may be or who are 

at risk: Engage, SuccessNavigator, and the College Student Inventory (CSI).  

Because the CSI is the instrument being investigated in the current study, a more 

extensive overview of this instrument, its design, validation efforts, and the studies 

that utilized it will be provided.  The fifth and final section of this chapter 

concludes with a discussion of theory, instrument characteristics, and research most 

relevant to the current research. 

First-Year Retention in Theory and Practice 

A brief overview of past and present efforts. Although the history of 

higher education institutions in the United States dates back to the 1600s, student 

retention was not systematically researched until the 20th century.  In 1938, the 

U.S. Department of Interior and the Office of Education published one of the 
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earliest known studies on undergraduate retention: John McNeely’s landmark study 

on student departure (Demetriou & Schmitz-Sciborski, 2011).  During the 1950s 

and 1960s, this area of research in higher education continued to become more 

relevant, as the end of World War II and the passing of the Higher Education Act of 

1965 made it possible for veterans and the financially needy to pursue higher 

education (Berger, Ramirez, & Lyons, 2012).  College enrollment skyrocketed 

nationwide and the implications of the growing diversity on college campuses 

needed to be addressed; as such, it became common practice to establish support 

service departments to better accommodate student needs (McDonough & Fann, 

2007). 

According to Tinto (2006), retention research has come a long way since 

the days when studies were conducted almost exclusively on residential campuses 

with homogeneous student populations.  Over the past couple of decades, the 

influence of a wider range of student characteristics and the relevance of 

institutional context (i.e., type, size, selectivity, and mission of an institution) have 

been explored in greater depth (Horn, 2006; Scott, Bailey, & Kienzl, 2006).  By the 

1980s, the influence of institutional environment on student retention received 

significant attention due to the pioneering work of Spady (1970) and Tinto (1975).  

In the years that followed, Astin (1993b) and others highlighted the importance of 

student involvement in both academic and social contexts, especially during the 

first year of college.  This research spurred the development and increase of first-

year-experience initiatives and programs.  As a result, we now know that 
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participation in and satisfaction with orientation courses and first-year seminars, 

learning communities, tutoring and advising, and remediation increase the 

likelihood of first-year persistence (Bean & Eaton, 2001; Murtaugh, Burns, & 

Schuster, 1999; Pan, Guo, Alikonis, & Bai, 2008).   

 Focus on the first year of college.  Despite the increase in retention 

research and action taken on college campuses, retention rates have remained more 

or less steady over the past few decades.  One in seven students return to the same 

institution for their second year and about 58% of freshmen graduate from the 

institution they started at within six years (Astin & Oseguera, 2005; Ishler & 

Upcraft, 2005).  The National Student Clearinghouse Research Center (2016) 

reported that approximately 70% of first-time, full-time, degree-seeking students 

who initially enrolled in the fall of 2009 returned to the same institution that 

following fall.  Nationally, institutions experience the greatest drop in retention 

rates before the second year of college (Adelman, 2006).  It is, then, no surprise 

that the overwhelming majority of researchers and administrators consider the first 

year to be the most critical time to intervene and implement support programs that 

promote social integration, academic success, and a connection to the institution 

(Moore & Shulock, 2009; Terenzini & Reason, 2005; Tinto, 2006; Upcraft, 

Gardner, & Barefoot, 2005).  One of the major reasons for these stagnant retention 

rates may be the increasing diversity amongst today’s first-year students.  Ishler 

(2005) contends that first-year students who fit the traditional demographic profile 

(e.g. White, middle-class, and between the ages of 18-22) are no longer the vast 
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majority of students and have not been for over a decade.  This growing diversity is 

changing the overall impact of interventions, and institutions can no longer expect 

the ‘one size fits all’ interventions to be equally effective across all student groups 

(Habley et al., 2012; Pascarella, 2006; Pascarella & Terenzini, 2005; Reason, 

2009).   

One of the greatest barriers to increasing retention by means of intervention 

is the timely identification of students who would benefit most (ACT, n.d.).  The 

early identification of at-risk students for intervention purposes is a critical 

component of increasing student persistence and institutional graduation rates.  At-

risk students are those individuals who are more likely than their counterparts to 

leave an institution or higher education altogether.  Historically, students were 

considered ‘at risk’ based on a number of demographic variables and evidence of 

low prior academic achievement.  More specifically, students who were non-White, 

from a low socioeconomic background, and/or the first ones in their families to go 

to college were more likely to drop out.  Additionally, students with low high 

school grade point averages and standardized test scores were more likely to 

experience academic difficulty during their first year, and thus, more likely to drop 

out (Habley et al., 2012; Reason, 2009).  Although these factors are still considered 

strong indicators of risk, the focus has shifted to non-cognitive factors such as 

motivation, beliefs about their own academic abilities, and academic-related 

behaviors (ACT, n.d.).  In an effort to identify and address these factors, many 

institutions have been turning to first-year student inventories that can provide 
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invaluable information about students’ strengths and potential challenges.  Based 

on the literature, many of these assessments measure both cognitive and non-

cognitive factors related to student persistence. The following section contains a 

review of relevant theoretical frameworks and pertinent factors.   

Review of Relevant Theoretical Frameworks 

The brief overview of the history and current status of retention research 

described in the previous section is merely a glimmer of the extensive work that 

has been done in the area of college student persistence.  The purpose of this 

section is to discuss the major theoretical frameworks that are pertinent to the 

current study. 

Spady’s model of student departure.  Spady’s (1970) sociological model 

of student dropout became the first widely accepted model of undergraduate 

student retention.  Based on Durkeim’s suicide model, Spady conceptualized the 

student departure process as a series of interactions between an entering student’s 

characteristics and the institutional environment, including its academic and social 

systems.  Spady asserted that family background influences two factors: (a) 

academic potential, as measured by composite SAT scores and high school 

performance, and (b) normative congruence, which refers to how well a student’s 

personal attributes match the dominant norms and culture of the new environment.  

He examined the ways in which normative congruence, friendship support, grade 

performance, and intellectual development influenced social integration at, and 

subsequent satisfaction with, the institution.  Spady viewed student satisfaction and 
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institutional commitment as directly connected and the immediate precursors of the 

decision to stay or leave an institution. 

Tinto’s student integration model.  Spady’s work became the starting 

point for Tinto’s (1975) student integration model, which is considered to be the 

first comprehensive, longitudinal model of retention.  Tinto maintains that students 

are more likely to persist if they enter higher education with the intention to do so.  

At the same time, institutions are responsible for creating a campus environment 

that fosters student success.  In other words, entering students and the institutions 

they attend are both held accountable for students’ success.  Educational goal 

commitment, which refers to the intensity of a student’s initial and continued 

commitment to the institution, is one of the most important components of Tinto’s 

model.  He contends that a student’s initial commitment greatly affects the 

likelihood of his/her social and academic integration at the institution.  The ease or 

difficulty of integration, in turn, influences the student’s continued commitment 

and ultimately his/her decision to continue or leave the institution.  Tinto’s original 

model included six components: (1) pre-entry characteristics, (2) initial 

goals/commitment, (3) institutional experiences, (4) academic and social 

integration, (5) continued goals/commitment, and 6) outcome.  In 1975, Tinto 

revised his model to reflect aspects of Van Gennep’s anthropological rites of 

passage theory, which suggests individuals move through three stages when 

establishing membership in a new societal setting.  Movement through the first 

stage, separation, is greatly influenced by a student’s pre-entry characteristics and 
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his/her initial commitment to the institution.  The student must, to some degree, 

detach from membership(s) maintained prior to entering college.  The second stage, 

transition, encompasses a time in which the student interacts with his/her peers as 

well as faculty and staff at the institution.  Once the student enters the third stage, 

incorporation, he/she must embrace institutional norms. 

Tinto’s model may be the most widely tested framework in retention 

research, although, it has been criticized by some.  For example, although Tinto’s 

model includes a number of variables that affect student persistence, DeWitz, 

Woolsey, and Walsh (2009) contend that it does not account for a host of non-

cognitive factors such as emotional support from significant others and ease of 

transition.  Further, Cabrera, Nora, and Castaneda (1992) argue that Tinto’s student 

integration model is limited due to the near absence of attention to the role of 

finances, specifically once students are enrolled.   

Astin’s input-environment-outcomes model.  Similar to the previously 

discussed retention frameworks, Astin’s (1993b) Input-Environment-Outcomes 

(IEO) model assumes that students’ pre-college characteristics and experiences, 

which are referred to as inputs, influence their perceptions about college.  Rooted in 

involvement theory (Astin, 1984/1999), he identified 146 potential input variables 

that range from demographic characteristics to reasons for pursuing higher 

education.  Once in college, a student’s success is influenced by his/her impression 

of, and interactions within, the college environment.  Astin identified 192 

environmental variables that include factors such as institutional characteristics and 
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students’ level of academic and social involvement.  Outcomes, the third 

component of this model, refers to the ways in which an institution may have 

influenced the student and his/her characteristics.  Among the 82 identified 

outcomes were student satisfaction and retention.   

Bean’s industrial model of student attrition.  Bean (1980; 1983) 

conceptualized student attrition from an organizational perspective in which the 

employee-workplace relationship was analogous to the relationship between the 

student and his/her postsecondary institution.  Bean’s original model, which was 

based on Price’s (1977) research on worker turnover, was updated to mirror Price 

and Mueller’s (1981) newer work.  The updated causal model of student attrition 

resulted in the removal of background variables; however, the same basic premises 

hold.  New students enter higher education institutions with certain characteristics 

and initial beliefs about college.  As they interact with the college environment, 

their beliefs become attitudes based on how positive or negative they perceive their 

experiences and interactions with different facets of the institution to be.   

Bean and Eaton’s psychological model of student retention.  Bean and 

Eaton (2000) expanded on Bean’s (1980; 1983) original work and developed a 

psychological model of student attrition.  The model’s structure is primarily rooted 

in attitude-behavior theory, although, concepts from coping-behavioral theory, self-

efficacy theory, and attribution theory are considered instrumental in students’ 

academic and social integration.  Students enter an institution with psychological 

characteristics that are influenced by their abilities, experiences, and self-
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assessments.  Of these, self-assessments of self-efficacy based on their past 

behavior and normative beliefs are considered the most influential.  Bandura (1977) 

defined self-efficacy as an individual’s beliefs about his/her own ability to behave 

in a way that ensures a desired outcome.  Self-efficacy can be task-specific and is 

prone to influence an individual’s choice of activities, level of effort, and 

persistence.  Higher levels of self-efficacy lead to higher levels of self-confidence 

and development of higher level goals.  Bean and Eaton (2000) suggest that 

students’ levels of academic and social self-efficacy are related to academic and 

social integration at the institution.   

Students regularly engage in several psychological processes as they 

connect their experiences at the institution with their overall feelings about college.  

As students adjust to their new surroundings, they engage in an adaptation process 

that involves the development and utilization of coping strategies.  These coping 

behaviors help students become integrated in the new environment and lead to 

academic and social integration. 

Eccles et al.’s expectancy-value model of achievement motivation.  

Expectancy-value theory is a subsection of the motivation literature.  Expectancy-

value theorists contend that an individual’s motivation to succeed at a given task is 

a direct result of his/her beliefs about how successful he/she is likely to be and how 

valuable they consider the task (Atkinson, 1957).  Expectancy beliefs are future-

oriented and refer to an individual’s beliefs about how well he/she will perform on 

a specific task at some later time.  Ability beliefs, on the other hand, refer to an 
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individual’s beliefs about his/her present ability in a more general context 

(Wigfield & Eccles, 2000). 

Eccles et al. (1983) distinguished four types of values that affect persistence 

and behavior: (1) attainment value, (2) intrinsic value, (3) utility value, and (4) cost.  

Attainment value refers to the importance of doing well on a given task.  Intrinsic 

value, which is comparable to intrinsic motivation (Deci & Ryan, 1985), refers to 

how enjoyable an individual considers a given task.  Utility value refers to how 

useful an individual considers a given task to be in his/her long-term plans.  Lastly, 

cost refers to the notion that an individual is essentially narrowing the realm of 

possibilities to engage in other tasks when he/she is engaging in the current one.  In 

this sense, an individual may weigh the pros and cons, while considering the 

emotional cost of this trade-off.  The expectancy-value model presumes that 

expectancies and values are influenced by social cognitive factors, including an 

individual’s ability beliefs, his/her goals and self-schemata, and affective 

memories.  These formed expectancies and values are then thought to directly 

influence achievement- related choices. 

Factors Related to First-Year Retention 

This section includes an extensive review of first-year student persistence 

predictors most relevant to the current study.  A comprehensive review of all 

possible predictors is beyond the scope of this literature review.  Given this, this 

section is purposefully organized to include both traditional predictors and 

psychosocial factors that are most pertinent to this study.  According to Astin 
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(1997), demographic and prior academic achievement variables account for the 

greatest amount of variance in student retention.  For this reason, the first 

subsection will review literature related to gender, race/ ethnicity, and 

socioeconomic status.  The second subsection will focus on the literature regarding 

prior academic achievement variables, and namely, high school grades and 

standardized test scores.  The third subsection reviews the psychosocial factors 

most relevant to this study and is organized by construct categories measured in the 

College Student Inventory- Form A. 

Demographic variables. 

Gender.  Gender is one of the most widely considered background variables 

used in retention research.  This variable has become especially relevant 

considering women are pursuing and completing college degrees in greater 

numbers than ever before (Reason, 2003).  Based on an extensive review of the 

persistence literature, Astin and Oseguera (2005) identified all the pre-college 

characteristics, institutional characteristics, and environmental contingencies that 

were found to be associated with degree attainment.  Their sample (n = 48,277) was 

comprised of students whose degree attainment data were available and completed 

the Cooperative Institutional Research Program’s freshman survey in the fall of 

1994.  A series of stepwise linear regression analyses were used to examine the 

impact of gender, race, academic achievement, and institutional type on degree 

attainment.  Consistent with findings from previously conducted national studies, 

the authors found that women attained bachelor’s degrees in greater numbers than 
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men in both four and six years.  The four-year graduation rate for women was 

39.7% and 32.6% for men; the gender gap decreased with added time to 

graduation.   

Interestingly enough, findings regarding the impact of gender on retention is 

difficult to come by as it is often used as a control variable (Friedman & Mandel, 

2009).  Although the gender gap was relatively small (p = 0.633), Wohlgemuth et 

al. (2006) found that females were more likely to be retained after their first year 

than their male counterparts when demographic variables, prior academic 

achievement, and student involvement were accounted for.  On the other hand, St. 

John and his colleagues’ (2001) findings regarding gender were somewhat mixed.  

In a regression model that only included pre-college variables (e.g. SES, race, age), 

gender failed to reach a level of significance.  However, when first-semester GPA 

was added to the model, gender was found to be statistically significant.  Gender 

did not remain significant once institutional variables were added, which may have 

been indicative of interactions between variables.  Gender is of particular interest in 

this study considering the disparity between the number of female and male 

students at the institution being investigated. As of the fall of 2015, approximately 

29% of the undergraduate student population and almost 28% of the incoming 

freshman class were women. 

Race/ethnicity.  Zhao, Kuh, and Carini (2005) utilized results from the 

National Survey of Student Engagement (NSSE) to study the engagement levels of 

international and American students in a number of key academic- and social-
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related areas.  Students who completed the survey in the spring of 2001 were 

considered and randomly selected for inclusion in the study.  The final sample was 

composed of first-year and senior students (n = 71,260) enrolled at one of 308 

institutions.  Of the total sample, 1,306 respondents (4%) were identified as first-

year international students.  Separate analyses were conducted for first-year and 

senior students’ responses to 51 items representing the following twelve areas: (1) 

academic challenge; (2) active and collaborative learning; (3) student-faculty 

interactions; (4) supportive campus environment; (5) diversity experiences; (6) 

community service; (7) computer technology use; (8) time spent socializing and 

relaxing; (9) student satisfaction; and student-reported gains in (10) personal and 

social development, (11) general education, and (12) job-related skills.  

Independent t-tests showed that international first-year students had significantly 

higher scores than American students with regard to (1) academic challenge, (2) 

active and collaborative learning, (3) student-faculty interactions, (7) computer 

technology use, and all (10-12) self-reported gains (p < 0.001).  This level of 

significance exceeds the alpha level when it was adjusted using Bonferroni’s 

method (p < .004).  Multivariate OLS regression analyses more or less confirmed 

these independent t-tests results.  When student- and institutional-level 

characteristics were controlled for, the same scales were found to be significant, 

with the exception of active and collaborative learning and job-related skills (p < 

0.001). 

Murtaugh et al. (1999) investigated salient retention-related factors among 
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students enrolled at Oregon State University between 1991 and 1995 (n = 8,867).  

Demographic variables, high school GPA, and SAT scores were among the 

variables included in the study.  The researchers conducted univariate analyses to 

study the effect of each variable, and then utilized multivariate models to identify 

the relationships between each variable and retention while controlling for the other 

predictor variables.  Results from the univariate analyses indicated that Black and 

Hispanic students were at higher risk of withdrawing from the institution, with 

estimated four-year retention rates of 41.6% and 49.2% respectively.  Interestingly, 

results from the multiple-variable analyses predicted that Black students were less 

likely to withdraw from the institution than White students when variables such as 

age, residency, and GPA were considered together.  In both univariate and 

multiple-variable analyses, results showed a strong correlation between high school 

GPA and retention, with hazard ratios of 0.41 and 0.73 respectively.  This study 

was of particular interest as it accounted for residency status.  The student 

population at the institution in this study is uniquely diverse with international 

students accounting for 36% of the undergraduate student population.  Almost 26% 

of the incoming freshman class in the fall of 2015 consisted of international 

students. 

Socioeconomic status.  The influence of socioeconomic status (SES) on 

student persistence has been studied extensively on its own and as it relates to other 

financial variables (Adelman, 1999; Astin & Oseguera, 2005; Hearn, 1991).  A 

significant amount of research suggests that students from higher socioeconomic 
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levels are more likely to persist from year to year and are more likely to complete a 

bachelor’s degree (Astin, 1993b; Braunstein, McGrath, & Pescatrice, 2000; Cabrera 

et al., 1990).  These findings are not particularly surprising considering the notion 

that wealthier students have access to greater resources.  Also, SES tends to be 

reflective of parental knowledge regarding admissions processes, factors important 

to success in college, and educational and financial planning (Adelman, 1999; 

Flint, 1992).  In a report published by ACT (Lotkowski, Robbins, & Noeth, 2004), 

SES was found to be the second strongest predictor of retention after high school 

GPA, even when other demographic variables such as gender and race were 

controlled for. 

Prior academic achievement.  Academic preparation for college-level 

coursework is consistently cited as one of the key indicators of student success in 

the first year and beyond (Adelman, 1999; Habley et al., 2012; Kuh et al., 2007).  

Prior academic achievement, which is typically measured using high school GPA 

and standardized test scores, has been included in virtually all of the retention 

studies published and is often found to be the strongest precollege predictors of 

student persistence (ACT, 2007; Reason, 2003).   

ACT’s What Works in Student Retention (WWISR) survey asks colleges 

and universities to identify campus retention practices, and student and institutional 

characteristics that have the greatest impact on student retention (Habley, Valiga, 

McClanahan, & Burkum, 2010).  Using a five-point scale, respondents are asked to 

rate the effect of 42 factors that potentially contribute to attrition on their college 
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campuses.  In 2010, ACT conducted their fourth national retention survey utilizing 

the WWISR and garnered the participation of 1,104 institutions, 440 of which were 

private four-year colleges.  Across all participating institutions, lack of academic 

preparation was found to be the most frequently identified contributor to student 

attrition, which was consistent with results from the past three WWISR surveys 

(Beal & Noel, 1980).  For private four-year colleges, the mean rating of academic 

preparation was a 3.6.   

Pike and Saupe (2002) utilized hierarchical linear modeling to investigate 

the nature of the relationships between students’ high school coursework, high 

school GPA, and test scores, with first-year college GPA.  The study was 

conducted at a large, moderately selective research university in the Midwest.  The 

study sample (n = 8,674) was comprised of students who matriculated during the 

fall semesters of 1996 to 1999 and attended one of 124 in-state high schools.  A 

multiple regression analysis showed that the following variables explained 34.1% 

of the variance in first-year GPA: students’ ACT scores, high school class ranking, 

and whether high school course requirements were met for university admission.  

As expected, and consistent with previous research findings, they found a 

significant relationship between these pre-college academic achievement variables 

and first-year academic performance.   

Griffith (2010) examined the persistence of female and minority students in 

STEM majors utilizing information from two longitudinal data sets: the National 

Educational Longitudinal Study of the Class of 1988 and the National Longitudinal 
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Study of Freshmen.  On average, female and minority students persisted in STEM 

majors at lower rates than male and non-minority students respectively; however, 

the influences of gender and race were significantly reduced, and even reversed, 

when academic preparation was controlled for.   

Although measures of prior academic achievement are frequently utilized in 

retention studies, there continues to be much debate regarding the over-reliance on 

these variables as predictors of student success.  Camara and Michaelides (2005) 

contend that high school GPA is an unreliable variable due to the lack of common 

grading standards across schools as well as grading inflation concerns.  However, 

Astin and Oseguera (2005) found high school GPA to be the most powerful 

predictor of degree attainment when gender, race, and prior academic achievement 

were accounted for, with betas of 0.15 and 0.16 for four-year and six-year 

completion, respectively.  Interestingly, the effect of high school GPA did not 

waver when the remaining variables were controlled.  Standardized test scores, on 

the other hand, were found to have a smaller impact (with betas of 0.12 and 0.08, 

respectively) and an even smaller impact when the remaining variables were 

accounted for.  These findings suggest that the correlation between test scores and 

degree attainment is mostly due to the fact that students with high test scores 

typically have high GPAs.  In fact, the correlation between standardized test scores 

and degree attainment seems to be rather weak when other factors are accounted 

for.  Wolfe and Johnson (1995) assert that the high correlation between high school 

GPA and SAT/ACT scores presents issues related to accurately attributing 
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predictive power to either variable.  They statistically controlled for this 

multicollinearity and found that these variables collectively accounted for 

approximately 25% of the variance in college GPA.   

Psychosocial factors.  The CSI user manual, The RMS Plus Research and 

Technical Guide (Stratil, Schreiner, Miller, Herr, & Edstrom, n.d.), identifies four 

overarching constructs: (1) academic motivation; (2) general coping ability; (3) 

receptivity to services; and (4) social motivation.  This subsection contains a review 

of relevant psychosocial factors, organized using the constructs that the CSI is 

purported to measure. 

Academic motivation.  According to Stratil et al. (n.d.), academic 

motivation is represented across five of the CSI-A scales: Study Habits, Intellectual 

Interests, Academic Confidence, Desire to Finish College, and Attitude toward 

Educators.   

Robbins et al. (2004) conducted a meta-analysis to investigate the 

relationships between college outcomes and commonly studied predictors.  Of the 

408 studies reviewed, 109 studies included at least one measure of a psychosocial 

and/or study skill factor (PSF) and at least one of two college outcomes: academic 

performance and persistence.  Highly positive relationships were found between 

persistence and three psychosocial constructs, all of which are measured by the CSI 

Form A: academic self-efficacy, academic-related skills, and academic goals.  Of 

these, academic self-efficacy, which subsumes academic confidence, was defined 

as the “self-evaluation of one’s ability and/or chances for success in the academic 
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environment” (p. 267), and had a true-score correlation to persistence of .359.  

Further, academic-related skills, which included study habits, coping strategies, and 

leadership skills, had a true-score correlation of .366.  Finally, academic goals, 

which refers to a student’s desire to finish college and appreciation of the value of a 

college education, had a true-score correlation of .340.   

Allen (1999) utilized the CSI-A to investigate the effects of motivation and 

precollege characteristics on academic performance and persistence among 

minority and nonminority students at a mid-sized, four-year, public institution in 

the Southwest.  The sample (n = 581) consisted of freshman students who were less 

than 20 years old, maintained U.S. citizenship, and enrolled in the fall of 1994.  

Four of the ten measured variables relied on composite score information gathered 

from the CSI-A.  Motivation was measured utilizing the composite score for the six 

items that made up the Desire to Finish College scale.  Allen found that first-year 

GPA (beta = .752) and motivation (gamma = .317) had significant direct effects on 

minority student persistence behavior.  With regard to the persistence of 

nonminority students, first-year GPA (beta = .600) was the only variable to have a 

direct effect on persistence behavior; motivation had no significant effects. 

General coping ability.  General coping ability is represented across five of 

the CSI-A scales: Ease of Transition, Openness, Family Emotional Support, Career 

Planning, and Sense of Financial Security.   

Ease of transition.  Any major transition in life presents both opportunities 

and challenges, and the transition from high school to college is no different.   
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Students entering college anticipate a certain level of ease and stress during their 

adjustment to the new environment.  The degree to which a student feels secure 

about his/her ability to adapt to college life, and how this plays out in reality, are 

important indicators of whether that student is likely to persist or withdraw.   

Gerdes and Mallinckrodt (1994) utilized the Anticipated Student Adaptation 

to College Questionnaire (ASACQ) and the Student Adaptation to College 

Questionnaire (SACQ) to investigate the effects of expected and actual academic, 

emotional, and social adjustment on new student persistence.  Point biserial 

correlations were calculated between each item on the ASACQ and SACQ and 

student retention.  Items with the strongest correlations were separated into four 

groups and included in stepwise discriminant function analyses: (1) actual 

adjustment- good standing, (2) expected adjustment- good standing, (3) actual 

adjustment- poor standing, (4) and expected adjustment- poor standing.  As seen in 

Table 2.1 (p.39), all four discriminant functions were found to be statistically 

significant and suggests that expected and actual adjustment are predictive of 

eventual attrition.   

Smith and Wertlieb (2005) sought to investigate the relationship between 

student expectations and actual first-year experiences.  The Academic and Social 

Expectations-Experiences Survey, a researcher-developed instrument, was 

administered to traditional first-year students at a four-year public university in the 

Northeast in the fall of 2003 (n = 31).  The survey was administered three times: at 

the beginning of the fall semester to measure pre-matriculation expectations, at the 
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Table 2.1 

Summary Statistics for Discriminant Analyses Predicting Enrollment Status 
 

Status Items 

selected 

Eigenvalue Canonical 

correlation 

Wilks’ 

lambda 

Comparison 1: Good standing students     

  Actual adjustment  

      55 persisters and 16 leavers   

4 .230 .43 

 

 

0.813* 

  Expected adjustment      12 .275 .46 0.784* 

      113 persisters and 29 leavers     

Comparison 2: Poor standing students     

   Actual adjustment 

 

4 .599 .61 0.626* 

      22 persisters and 18 leavers     

   Expected adjustment 5 .504 .58 0.655* 

      36 persisters and 30 leavers     

Note.  Adapted from “Emotional, Social, and Academic Adjustment of College Students: A 

Longitudinal Study of Retention,” by Gerdes & Mallinckrodt, 1994, Journal of Counseling and 

Development, 72, p. 285.  

*p < .0001 

 

end of the fall semester to measure early experiences, and at the end of the spring 

semester to measure first-year experiences.  The mean differences between the first 

and third survey administrations were found to be statistically significant for both 

the academic expectations subscale (t(31)  = 2.28; p = .029) and social expectations 

subscale (t(31) = 4.23; p < .001).  Results also indicated that students with average 

or low levels of academic or social expectations had higher first-year GPAs than 

those with unrealistically high expectations.  These researchers concluded that 

adjustment to college may be more difficult if there is a disconnect between 

students’ expectations about college before their first semester and their actual 

experiences during their first year. 

Family emotional support.  The influence and emotional support of 

significant others, especially family members, on student persistence has been well 
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documented.  Bank, Slavings, and Biddle (1990) investigated the effects of parental 

influence on persistence decisions of new students (n = 1,240) who entered a large, 

state university in the Midwest in the fall of 1982.  Results from an extensive 

questionnaire, semester grades, and re-enrollment data were analyzed conducting a 

series of regression analyses.  The authors found that peers and parents had 

significant direct effects on students’ intentions to persist (with path coefficients of 

.29 for both groups). 

Based on Lent, Brown, and Hackett’s (1994) model of social cognitive 

career development for math and science, Ferry, Fouad, and Smith (2000) 

investigated the influences of family context on students’ academic performance in 

math and science courses.  All participants were between 17-23 years old and 

enrolled at either a large, urban university (n = 611) in the Midwest or a religiously 

affiliated, private, suburban university (n = 180).  Of the participants, 85% were 

White and 73% of the participants were freshmen.  The authors utilized path 

modeling to analyze the effects of five latent familial variables on the development 

of students’ interests and goals related to math and science: (1) parental 

involvement, (2) parenting style, (3) socioeconomic status, (4) parental 

math/science proficiency, and (5) family relationships.  Parental involvement was 

manifested across three subscales via Likert-scale items: role-modeling, 

expectations, and encouragement.  Results indicated that parental encouragement 

significantly influenced students’ grades in math and science courses (path 

coefficient of -.35).  No other familial variable was found to be significant.   



 

 

41 

 

Sense of financial security.  In 2013, 85% of first-time, full-time students 

pursuing a bachelor’s degree at four-year institutions received financial aid (Kena 

et al., 2015).  As the costs associated with attending higher education institutions 

continue to rise, it is no wonder why the impact of finances continues to be of 

increasing interest and concern.  

Based on Tinto’s student integration model, Cabrera, Stampen, and Hansen 

(1990) developed a persistence model to investigate the effects of ability to pay 

when motivational, academic ability, and institutional variables were accounted for.  

Ability to pay can be conceptualized as having both objective and subjective 

components.  The objective component encompasses a student’s financial 

resources, which includes factors such as socioeconomic status and amount of 

awarded and accepted financial aid.  The subjective component refers to a student’s 

perception of his/her ability to pay for college (Bean, 1983; Cabrera et al., 1992).  

Cabrera et al. (1990) measured the ability to pay variable using two indicators: (1) 

student satisfaction about cost of attendance; and (2) socioeconomic status, which 

was obtained from the National Center for Education Statistics.  The effects of the 

ability to pay variable were tested utilizing a sample of 1,375 students drawn from 

the National Longitudinal High School and Beyond 1980 Senior Cohort (Jones, 

Baker, Borchers, & Garcia-Quintana, 1986).  Consistent with related research, 

logistic regression results indicated that ability to pay had significant effects on 

persistence; students satisfied with cost of attendance were less likely to leave an 

institution than their dissatisfied counterparts (p = 0.254).  When the other variables 
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were added to the model, the model accounted for about 23% (R2= .229) of the 

variance in persistence and showed a significant interaction (p =0.350) between 

satisfaction with cost of attendance and goal commitment.   

Choy (2002) contends that college-educated parents are more likely to 

participate in their child’s college search due to an increased awareness of college 

admission criteria, costs, and processes.  Parents who did not attend college are 

likely to be less familiar with how to navigate enrollment and financial aid-related 

processes.  Related to socioeconomic status is a sense of financial security, which 

refers to a student’s ability to finance his/her higher education.  Nora, Barlow, and 

Crisp (2005) found that the stress that stems from the financial pressures of paying 

tuition, living on-campus, and purchasing books, affects a student’s level of 

academic and social integration, and influences withdrawal decision-making.  

Cabrera, Nora, and Castaneda (1992) conducted a longitudinal study to investigate 

the effects of finances on persistence while taking into account non-economic 

variables (e.g., the influence of significant others and prior academic achievement).  

The sample was drawn from all freshman students who entered a large, commuter 

institution in the fall of 1988.  Results suggest that receiving financial aid may 

reduce the anxiety of students who would have normally needed to secure more 

funds while increasing the chances for them to fully engage in academic and social 

activities.   

Career planning.  Students begin to develop vocational interests and engage 

in career-related tasks during their adolescence (Super, 1990).  Within the existing 
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vocational literature, competence and attitudinal factors tend to be viewed as the 

primary influencers in educational and career-related decision-making (Savickas, 

1999).  These factors are shaped by external influences, such as peers and parents, 

as well as individual characteristics and personality traits.  Much support has been 

shown for the influence of self-efficacy expectations, which refer to beliefs about 

one’s own ability to successfully perform/complete a certain task, on career-related 

behaviors and perceived career options (Bandura, 1977; Lent, Brown, & Larkin, 

1986; Rogers & Creed, 2011).  The extent to which a student has explored potential 

career interests and engaged in career planning may be related to the likelihood of 

withdrawal from a particular institution or higher education all together.   

Receptivity to support services.  Receptivity to support services is 

represented across four CSI-A scales: Academic Assistance, Personal Counseling, 

Social Enrichment, and Career Counseling.   

Smith (2005) utilized the CSI-A to examine the effects of student 

receptivity to services on academic performance and retention at a four-year public 

university in the Northeast (n = 991).  Results from a regression analysis indicated 

a significant interaction effect between high school GPA and college GPA that was 

moderated by the degree of receptivity to services students indicated on the CSI-A 

(t = -2.318; p = .021).  With regard to retention, the receptivity to services scores 

served as a moderator variable for the proportion of at-risk students who left the 

university.  The interaction parameter was found to be statistically significant (B = 

.012; p = .016).  Results of the study showed that, regardless of whether a student 
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was considered at-risk or not, higher levels of receptivity were associated with 

better academic performance and an increased likelihood of being retained. 

Social motivation.  Social motivation is represented across three CSI-A 

scales: Self-Reliance, Sociability, and Leadership.   

Social integration at the institution is a critical component in nearly every 

model of student persistence (Tinto, 2006).  Students who are motivated to get 

involved and become integrated members of the campus community are more 

likely to develop relationships with peers and faculty, and to learn to manage their 

new social freedoms (Braxton & McClendon, 2001; Gerdes & Mallinckrodt, 1994). 

Braxton et al. (2004) identified a key factor that is related to both social 

motivation and general coping ability: proactive social adjustment.  This construct, 

which is particularly applicable to successful transitions at residential institutions, 

refers to a student’s ability to recognize his/her need to join social communities.  

Students who effectively use proactive social adjustment strategies, which involve 

learning the norms, attitudes, and values of a given group, and adjusting their 

behaviors accordingly, are more likely to reach greater levels of social integration.  

The desire to get involved in the campus community promotes the social 

integration of students, which in turn, promotes persistence (Pascarella & 

Chapman, 1983).  Conversely, students who have a low desire to connect with 

peers and get involved in social activities may have lower levels of institutional 

commitment and may be at higher risk of dropping out.  Berger and Braxton’s 

(1998) study of the effects of social integration on students’ continuing 
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commitment to the institution and persistence affirmed this notion.  The sample 

was composed of first-year students at a highly selective, private, research 

university (n = 1,343).  Results from a path analysis indicated that two scales 

measuring social integration were predictive of commitment and retention: peer 

interactions (β = .50) and faculty interactions (β = .09). 

Initial impressions.  Initial impressions is represented in a single CSI-A 

scale: Initial Impressions.  The developers of the CSI-A consider this scale to be an 

additional scale and not a major construct area.  Although the Initial Impressions 

scale will not be investigated in this study, a related factor, major choice, will be 

explored.  As such, a discussion of this scale seems pertinent.    

New students can make withdrawal decisions as early as the first six weeks 

based on the degree to which their expectations of a college align with their actual 

on-campus experiences and their initial impressions of institutional characteristics.  

Factors such as location, quality of campus facilities, friendliness of faculty and 

staff, and the composition of the student body, all play a part in student persistence 

(Smith & Wertlieb, 2005).   

Another relevant factor is related to major choice.  The level of math and 

science competence required to succeed in a STEM field makes these majors 

particularly rigorous and academically demanding.  Seymour and Hewitt (1997) 

investigated the differences between students who persisted in science and 

engineering majors and those who left.  After interviewing over 300 students with 

strong academic backgrounds at seven universities across the country, they found 
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no significant differences between the two groups.  However, many of the students 

identified the unexpected difficulty of coursework and quality of faculty 

interactions as among the top reasons for leaving their initial STEM majors.  

First-Year Early Intervention Instruments  

Although a number of first-year student instruments exist, a small number 

assess both cognitive and non-cognitive factors in a holistic way.  Three 

instruments, in particular, seem to fit this mold: ACT’s Engage College, ETS’ 

SuccessNavigator, and Noel-Levitz’s College Student Inventory.  All are self-

report measures of non-cognitive skills and take pre-college characteristics into 

account.  The developers indicated that the purpose of each of these instruments is 

to aid in the early identification of at-risk students for early intervention.  Ideally, 

the administration window opens the summer before enrollment and closes within 

the first few weeks after the start of the students’ first semester.  Once the 

assessments are completed and submitted, student, advisor, and institutional reports 

are generated.  At a minimum, the advisor report include recommendations, 

intervention strategies, and talking points that are meant to facilitate a meaningful 

discussion between the advisor and the student. 

Engage College.  The ACT’s Engage College, formerly named the Student 

Readiness Inventory (SRI), is the third and final assessment in the ACT Engage 

series.  According to ACT (n.d.), “ACT Engage identifies students who are most at 

risk of running into academic difficulty or even dropping out during their first 

year… by measuring academic behaviors related to college persistence and 
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success” (p. 1).  Success is predicated on a student’s academic ability, behaviors, 

and level of interest in his/her college major.   

Robbins et al.’s (2004) meta-analysis on college outcome predictors found 

motivation, social engagement, and self-regulation to be highly predictive of 

academic performance and retention.  This research served as the rationale for the 

development of the SRI and subsequently, became its three overarching domains 

(Le, Casillas, Robbins, & Langley, 2005).  The ACT (n.d.) describes the first 

content domain, motivation, as the “personal characteristics that help students 

succeed academically by focusing and maintaining energies on goal-directed 

activities” (p. 1). It includes six scales: Academic Discipline, Commitment to 

College, Communication Skills, General Determination, Goal Striving, and Study 

Skills. The second domain, social engagement, refers to the “interpersonal factors 

that influence students’ successful integration into their environment” (p. 1), and 

includes two scales: Social Activity and Social Connection. The third domain, self-

regulation, refers to “the thinking processes and emotional responses of students 

that govern how well they monitor, regulate, and control their behavior related to 

school and learning” (p. 1).  It also includes two scales: Academic Self-Confidence 

and Steadiness. 

Le, Casillas, Robbins, and Langley (2005) conducted the initial validation 

study for the SRI, which included a sample size of nearly 6,000 participants (n = 

5,970).  Their conceptual model relied on the three aforementioned constructs and 

incorporated personality-related constructs from the industrial-organizational 
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psychology literature.  Results from a series of factor analyses provided initial 

evidence of construct validity as the correlations between the SRI scales, high 

school GPA, and ACT scores were relatively consistent with what was expected 

theoretically.  Four scales were found to be somewhat correlated with high school 

GPA, and about equally correlated with ACT scores: (1) Commitment to College (r 

= .21); (2) Social Connection (r = .20); (3) Academic Discipline (r = .28); and (4) 

Academic Self-Confidence (r = .32).  Le et al. (2005) developed the initial scales 

using a rational-empirical approach and aimed to construct scales that had the 

ability to differentially predict retention and academic performance.  Extending this 

work, Robbins et al. (2006) investigated the SRI’s predictive ability based on the 

participation of 48 institutions (N = 14,464).  Zero-order correlations between each 

predictor variable (high school GPA, standardized test scores, SES, and SRI scores) 

and each outcome (first semester and first year retention, first semester and first 

year cumulative GPA, and English and Algebra grades) were calculated.  Findings 

were consistent with Le et al.’s (2005) findings.  As seen in Table 2.2 (p. 49), SRI 

scores were found to have low to moderate significant effects on college outcomes.  

In particular, two SRI scales had strong relationships with academic performance 

and first year retention: Academic Discipline and Commitment to College.  

SuccessNavigator.  The ETS’ SuccessNavigator, formerly named the 

Student Skills Assessment, was designed to be used alongside course placement, 

and for early alert and intervention purposes (Markle, 2012).  According to the 
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Table 2.2 

Correlations Between Predictor Variables and College Outcomes at Four-Year 

Institutions 
 

Predictor variable 
1st-sem 

GPA 

English 

grade 

Math 

grade 

2nd-sem 

retention 

2nd-sem 

cum GPA 

1st year 

retention 

Academic Discipline .28 .20 .20 .11 .29 .13 

Academic Self-Confidence .17 .08 .06 .06 .19 .09 

Commitment to College .12 .08 .02 .12 .10 .12 

Communication Skills .07 .07 .04 .04 .07 .03 

Emotional Control .06 .04 -0.1 .04 .07 .04 

General Determination .12 .09 .05 .06 .12 .06 

Goal Striving .05 .03 -.02 .06 .04 .05 

Social Activity  -.01 -.01 -.02 .04 -.01 .03 

Social Connection .05 .02 .03 .10 .04 .09 

Study Skills* .03 .05 .01 .03 .03 .02 

ACT Composite* .41 .30 .31 .11 .46 .17 

High school GPA* 

 

.45 .32 .39 .15 .49 .20 

SES index* .16 .11 .15 .07 .19 .10 

Note.  Study Skills (n = 7,729); ACT Composite (n = 7,285); High school GPA (n = 7,693); SES 

index (n = 6,545). Adapted from “Unraveling the Differential Effects of Motivational and Skills, 

Social, and Self-Management Measures from Traditional Predictors of College Outcomes”, by 

Robbins et al., 2006, Journal of Educational Psychology, 98, p. 606. Copyright 2006 by the 

American Psychological Association. 
 

 

assessment’s validity and research report, this assessment is theoretically rooted in 

the Big 5 theory of personality and aligns with institutional efforts that are deemed 

best practices (Markle, Olivera-Aguilar, Jackson, Noeth, & Robbins, 2013).  

Taking a holistic approach to student success, four influential factors, referred to as 

general skills, are measured: academic skills, commitment, self-management, and 

social support.  Markle et al. (2013) define the first domain, academic skills, as the 

“tools and strategies for academic success” (p. 58).  Its facets include organization 

and meeting class expectations.  They define the second domain, commitment, as an 

“active pursuit toward an academic goal” (p. 58).  Its facets include commitment to 
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college goals and institutional commitment.  They define the third domain, self-

management, as “reactions to academic and daily stress” (p. 58).  Its facets include 

sensitivity to stress, academic self-efficacy, and test anxiety.  They define the 

fourth and final domain, social support, as “connecting with people and students 

resources for success” (p. 58).  Its facets include connectedness, institutional 

support, and barriers to success.   

The first administration of the SuccessNavigator, which was referred to as 

the ‘Phase 1 Field Trial’, was implemented in the summer of 2011 (Markle, 2012).  

During the summer and fall of 2012, the assessment was administered at nine, 

public, two- and four-year institutions to over 5,000 students (n= 5,618).  Markle et 

al. (2013) utilized the data obtained from this second phase of the field trial to 

examine the assessment’s psychometric properties and to provide evidence of its 

validity.  The developers referenced Nunnally (1978), who identified .70 as the 

generally accepted minimum reliability value for low-stakes assessments.  

Cronbach’s alpha was used to obtain reliability values, and all scales exceeded .70.  

Bivariate correlations between all twelve predictor variables (standardized test 

scores, high school GPA, and SuccessNavigator subskill scores) and the four 

college outcomes (GPA, persistence, and college-level math and English grades) 

were calculated.  As indicated in Table 2.3 (p. 51), all four outcomes had 

statistically significant relationships with test scores, high school GPA, and three 

subskill scores: meeting class expectations, organization, and barriers to success. 
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Table 2.3 

Bivariate Correlation Between Predictors and Outcomes 
 

Predictors Outcomes 

 College GPA  

(n = 4,091) 

Persistence 

(n = 3,932) 

College-level 

math grade 

(n = 1,049) 

College-level 

English grade 

(n = 1,090) 

Test score .359** .106** .169** .275** 

HSGPA .377** .156** .325** .336** 

Meeting class expectations .155** .053** .081** .176* 

Organization .146** .035* .124** .133* 

Commitment to college .104** .060** .050 .117* 

Institutional commitment .000 .005 -.007 .053* 

Stress sensitivity .008 -.027 -.047 .000 

Test anxiety .022 -.037* -.058 -.024 

Academic self-efficacy .143** .049** .050 .127* 

Connectedness .029 .002 .022 .128** 

Institutional support .022 -.011 .023 .071** 

Barriers to success .141** .087** .078* .132** 

Notes.  GPA = grade point average. HSGPA = high school grade point average.  

Adapted with permission from Examining Evidence of Reliability, Validity, and Fairness for the 

SuccessNavigator Assessment, by Markle et al., 2013, p. 22.  Copyright 2013 by Educational 

Testing Service. 

*p < .05. **p < .01. 

 

College Student Inventory.  Dr. Michael L. Stratil sought to develop an 

instrument that measured the motivational variables most closely connected to 

academic success and persistence. In 1984, he published the initial version of the 

CSI, the Stratil Counseling Inventory, with the hope of identifying students who 

were prone to transfer and/or dropout.  In its current state, the CSI is an assessment 

of motivational factors that provides institutions with a detailed view of non-

cognitive factors related to students’ academic success. The CSI is the first and 

most critical piece of the Retention Management System Plus (RMS), a four-part 

program that involves the early identification, intervention, and planning related to 

at-risk students (Stratil et al., n.d.).   



 

 

52 

 

Currently, three versions of the instrument exist: Form A, Form B, and 

Form C.  All versions of the CSI include motivational scales that are grouped by 

the constructs they represent, where the constructs serve as overarching categories.  

Summary observations, which include information about the likelihood of a student 

leaving a given institution as well as his/her level of receptivity to assistance, are 

generated based on item and scale analyses.  Summary Observations for Forms A 

(CSI-A) and B (CSI-B) include: dropout proneness, predicted academic difficulty, 

educational stress, and receptivity to institutional help. Form C (CSI-C), which is 

intended to be used with non-traditional students, includes: overall risk index, 

acknowledged academic needs index, apprehension index, and receptivity index. 

The CSI-A was published in 1988 and is available in both paper-and-pencil 

and online formats. This 194-item instrument can be completed in approximately 

50 minutes and is composed of 19 scales. Form A includes four construct 

categories: academic motivation, social motivation, general coping ability, and 

receptivity to support services.  Academic motivation is comprised of five scales: 

Study Habits, Intellectual Interests, Academic Confidence, Desire to Finish 

College, and Attitude toward Educators. Social motivation is comprised of three 

scales: Self-reliance, Sociability, and Leadership. General coping ability is 

comprised of five scales: Family Emotional Support, Sense of Financial Security, 

Openness, Ease of Transition, and Career Planning.  Lastly, receptivity to support 

services is comprised of four scales: Academic Assistance, Personal Counseling, 

Social Enrichment, and Career Counseling.  The two remaining scales, Initial 
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Impressions and Internal Validity, are considered additional scales, and will not be 

included in this study. 

The CSI-B was published in 2000 and is available in both paper-and-pencil 

and online formats. It includes 100 items and can be completed in approximately 

25 minutes. Form B includes four construct categories: academic motivation, 

general coping ability, receptivity to support services, and internal validity. 

Academic motivation is comprised of six scales: Study Habits, Intellectual Interests, 

Verbal and Writing Confidence, Math and Science Confidence, Desire to Finish 

College, and Attitude toward Educators. General coping ability is comprised of 

five scales: Family Emotional Support, Sense of Financial Security, Opinion 

Tolerance, Career Closure, and Sociability.  Receptivity to support services is 

comprised of five scales: Academic Assistance, Personal Counseling, Social 

Enrichment, Career Counseling, and Financial Guidance. 

The CSI-C was published in 2006 and can only be completed online. It 

includes 74 items and can be completed in approximately 15-20 minutes. Form C 

includes three construct categories: academic motivation, general coping, and 

receptivity to support services. Academic motivation is comprised of seven scales: 

Study Skills, Reading Habits, Use of Technology, Verbal Skills, Math Skills, 

Commitment, and Attitude toward Educators. General coping is comprised of three 

scales: Personal Support, Life and Career Planning, and Financial Security. 

Receptivity to support services is comprised of three scales: Academic Assistance, 

Career Planning, and Financial Guidance. 



 

 

54 

 

The greatest overlap exists between the content of CSI-A and CSI-B, as 

they both load on factors related to: (a) social adjustment, (b) receptivity to 

institutional assistance, (c) academic competence, and (d) family support.  These 

two forms differ most on how each measures social adjustment and academic 

motivation.  

Validation of the CSI 

 This section includes a review of the validation processes and studies 

conducted to determine/establish the validity and reliability of the College Student 

Inventory (CSI). Each subsection will begin with a brief overview of the type of 

validity that will be discussed. All of the studies discussed in this section were 

found in The RMS Plus Research and Technical Guide (Stratil et al., n.d.) 

published by Noel-Levitz.   

 Current conceptions of validity.  The American Educational Research 

Association (AERA), the National Council on Measurement in Education (NCME), 

and the American Psychological Association (APA) collaborated to develop an 

agreed upon set of guidelines, recommendations, and best practices for educational 

and psychology-related testing and research.  In 1999, the most up-to-date edition 

of the Standards for Educational Psychological Testing (AERA, APA, & NCME, 

1999) was published and introduced a rather different conception of validity.  

According to the most recent edition of the Standards, validity refers to “the degree 

to which evidence and theory support the interpretation of test scores entailed by 

proposed uses of tests… where the process of validation involves accumulating 
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evidence to provide a sound scientific basis for the proposed score interpretations”.  

The validity of inferences based on human interpretation and judgment is the point 

of focus, not validity as a characteristic of a test.  As such, it is expected that the 

justification of the proposed interpretation includes ample support through the 

collection of evidence (Kane, 2000; Popham, 2008).  The unified model of validity 

relies on five sources of evidence to support a test’s intended purposes and 

interpretation of scores: test content, response processes, internal structure, 

relations to other variables, and the consequences of testing (AERA et al., 1999). 

 Evidence of validity and reliability based on internal structure.  Tests 

are designed to be unidimensional or multidimensional, and evidence based on 

internal structure concerns the match between a test’s specific construct and 

empirical evidence of its internal components (Sireci & Sukin, 2013).  Theory 

informs the hypothesized dimensionality, an aspect of a test’s design and the 

interpretation of scores; ideally, the obtained scores would demonstrate the 

predicted pattern of responses thereby providing evidence to support this validity 

type (AERA et al., 1999).  According to Sireci and Sukin (2013), the most critical 

points of focus for providing evidence of this type of validity includes the 

assessment’s scoring model, the provided explanation of dimensionality, and 

making the choice of whether to report subtest and/or composite scores.  A major 

source of validity evidence based on internal structure is garnered through 

statistical analysis where the hypothesized and the observed dimensionalities are 

compared.  Although overly relied upon, factor analyses, including exploratory and 
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confirmatory factor analysis, are commonly used to estimate internal structure.  To 

combat differential item functioning (DIF), a source of item bias, techniques like 

the Mantel-Haenszel can be utilized as another important source of validity 

evidence (Goodwin & Leech, 2003).   

 Reliability, which refers to the consistency of scores from one 

administration to the next, is considered to be an essential prerequisite to validity 

(Geisinger, 2013).  Demonstrating a test’s reliability by providing data to show 

high internal consistency, for instance, also is a major source of evidence.  

According to information provided in The RMS Plus Research and Technical 

Guide (Stratil, et al., n.d.), the CSI developers’ primary goal was to increase the 

reliability of each scale while decreasing the number of items included on each 

form.  In order to accomplish this, a number of procedures were included in the 

research design.  First, an extensive number of preliminary items were identified 

for inclusion in each scale.  After these items were tested with large samples, an 

item-selection procedure was conducted to minimize redundancy; this also served 

as the basis for reporting scores as percentiles and stanines.  After this procedure, 

the remaining items that made up the preliminary scales were pilot tested.   

 Establishing internal consistency is an important step during the instrument 

validation process.  Tests of internal consistency reliability determine the degree to 

which items that are meant to measure the same construct yield similar results.  The 

internal consistency of each of the finalized CSI forms was tested utilizing two 

methods that are particularly appropriate when dealing with Likert scale items 
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(Stratil et al., n.d.).  The first method, split-half reliability, involves randomly 

splitting items on the same scale into two groups and calculating the scores for each 

group separately.  The correlations between the two sets are then calculated using 

the Spearman-Brown formula.  The second method, Cronbach’s alpha, was utilized 

to determine inter-item correlations within scales.  Based on obtained results, a 

homogeneity coefficient was presented for each scale on each form.  The CSI-A 

(with 19 scales) and CSI-B (with 17 scales) yielded average homogeneity 

coefficients of .81.   

 According to Stratil et al. (n.d.), the reliability of the CSI is comparable to 

that of established inventories.  For example, the California Psychological 

Inventory (CPI) and the Myers-Briggs Type Indicator (MBTI) have average alpha 

coefficients of .72 and .81 respectively.  Test-retest reliability, which was also 

established for CSI-A, yielded an average stability coefficient of .80, whereas the 

MBTI and the CPI both yielded average stability coefficients of .70. 

 Evidence of content-related validity.  Of all the sources of validity 

evidence that will be discussed, this type of evidence is critical for nearly all 

measures.  Evidence based on test content concerns the extent to which the content 

of a test, including items, formats, and directions for examinees, is representative of 

the specified domain to be measured, notably the construct and/or content area(s) 

(Goodwin & Leech, 2003).  Evidence is primarily established by multiple expert 

reviewers who evaluate the content for clarity, relevancy, and representativeness 

(Kaplan & Saccuzzo, 2013; Kimberlin & Winterstein, 2008; Rubio et al., 2003).   
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Evidence of content-related validity was briefly discussed in The RMS Plus 

Research and Technical Guide (Stratil et al., n.d.).  The CSI scales were tested, 

modified, and retested over a five-year period.  Each item was specially written in 

an effort to accurately reflect a specific variable; items that were likely to produce 

false positive responses were omitted.   

Evidence of construct validity.  The RMS Plus Research and Technical 

Guide (Stratil et al., n.d.) provides evidence of construct validity by outlining the 

theoretical and empirical basis in choosing the CSI-A scales.  An adapted version 

of the information provided in the guide is presented in Table 2.4.   

 
Table 2.4 

Overview of Theoretical and Empirical Literature Relevant to CSI-A Scales 
 

Scale Theoretical Concepts and Empirical Literature 

Study Habits Elliott, Godshall, Shrout, & Witty (1990) found that students who were high on self-

reported study habits earned higher grades. 

Intellectual 

Interests 

Cote and Levin (1997) found that the motivation for intellectual growth was a  

significant factor in predicting GPA, but they also found that the college experience 

does not strengthen this motivation as one might expect.  

Academic 

Confidence 

Ethington (1990) found that academic self-confidence predicted college persistence. 

Lent, Brown, and Larkin (1986) found that scales measuring self-efficacy predicted 

grades, persistence, and range of perceived career options among science and 

engineering students.  

 Desire to Finish 

College 

Schutz and Lanehart (1994) found that possession of long-term educational goals is 

related to academic performance. Wilder (1992) found that a low commitment to 

college is related to a pattern of declining GPA. Kaufman and Creamer (1991) found 

that students with higher goals showed the best academic performances in college.  

 Attitude toward 

Educators 

Stratil (1988) argued that students’ general attitude toward educators may transfer to 

the educational process and facilitate or interfere with the learning process.  

Self-Reliance Geiger and Cooper (1995) and Smith (1968) found that self-reliance was related to 

academic success. Pascarella and Terenzini (1991) found evidence that autonomy 

increases during college.  

 Sociability 

Ease of Transition 

Social Enrichment 

Stoecker, Pascarella, and Wolfle (1988) argued that social integration promotes 

commitment to education which promotes persistence. Himelstein (1992) found that 

the feeling of socially “fitting in” predicted course completion and GPA. 

Family Emotional 

Support 

Just (1999) and Lapsley, Rice, and FitzGerald (1990) found that parent attachment 

was related to college adjustment. Ferry, Fouad, and Smith (2000) found that 

parental encouragement was directly related to grades in math and science courses.  
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Table 2.4 (cont.) 

Openness Perry (1970) found that intellectual development in college is characterized by an 

increasing acceptance of the validity of multiple perspectives and the use of  

increasingly complex integrative processes.  

 
Career 

Planning 

Himelstein (1992) found that clarity of career goal was related to completing at least 

one course at a community college. Thompson (1980) describes two retention-

enhancement programs emphasizing career planning.  

 
Financial 

Security 

Himelstein (1992) found that feeling able to meet the financial burdens of going to 

college predicted rate of course completion and GPA at a community college.  

 
Academic 

Assistance 

Polansky (1993) found that training in study habits improved retention among high-

risk students.  

 Personal 

Counseling 

Frank and Kirk (1975) found that personal counseling was related to greater rates of 

academic success and higher rates of retention. Glennen (1975) found that 

academically oriented intrusive counseling improved grades and persistence.  

 
Career 

Counseling 

Although Lewallen (1993) found that the degree to which entering students have  

made a career choice is unrelated to persistence, Pascarella, Terenzini, and Hibel  

(1978) found that career counseling during college improved GPA.  

 General 

Receptivity 

Himelstein (1992) found that willingness to seek help with a problem is related to 

completion of at least one course and GPA at a community college.  

 
Initial 

Impression 

Himelstein (1992) found that institutional satisfaction is related to completion of at  

least one course and to GPA at a community college. Richardson and Sullivan (1994)  

found that the CSI-A’s Initial Impression scale was more strongly related to 

freshman GPA for at-risk students than was the SAT.  

 Degree 

Aspirations 

Ethington (1990) found that degree aspirations predicted persistence.  

 

Note.  Adapted from RMS Plus Research and Technical Guide, by Stratil, et al., n.d., pp. 56-58. 

Copyright n.d. by Noel-Levitz, LLC. 

 

Another source of construct validity evidence was shown through the 

relationship between the instrument’s purpose and its factor structure.  To identify 

the factor structure of the CSI-A’s scales, a principal components factor analysis 

using a Varimax rotation was conducted.  The relationships between the CSI’s 

purpose and the following six factors were described: social adjustment (SOC); 

receptivity (REC); academic competence (COMP); academic motivation (MOT); 

family support (FAM); and attitude toward the institution (ATT).  Statistical 

information for scales loading at a minimum of .40 is shown in Table 2.5 (p. 60). 
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Table 2.5 

Factor Structure of CSI-A’s Primary Scales Loading at a Minimum of .40 
 

Factor Major factor loadings  Absolute value 

Social Adjustment (SOC) Sociability 

 

 

.77 

 Leadership .70 

 Ease of transition .68 

 Openness .51 

Receptivity (REC) Receptivity to career counseling .77 

 Receptivity to social enrichment .74 

 Receptivity to academic assistance .63 

 Receptivity to personal counseling .46 

Academic Competence (COMP) Sense of college preparationa .82 

 Self-reported senior grades .72 

 Academic confidence .53 

 Receptivity to academic assistance -.53 

Academic Motivation (MOT) Study habits .69 

 Intellectual interests .68 

 Attitude toward educators .65 

 Receptivity to career planning .57 

 Desire to finish .48 

Family Support (FAM) Financial security .77 

 Receptivity to financial guidance -.66 

 Family emotional support .59 

Attitude Toward the Institution 

(ATT) 

Transfer proneness -.88 

 Initial impressions .77 

Note.  aSense of college preparation accounts for items measuring academic knowledge and 

academic ability. Adapted from RMS Plus Research and Technical Guide, by Stratil, et al., n.d., pp. 

11-12. Copyright n.d. by Noel-Levitz, LLC. 

 

Evidence of criterion validity.  Evidence based on relationships to other 

variables, which subsumes aspects of criterion-related and construct validity, is 

considered the most extensive of all the sources of evidence (Goodwin & Leech, 

2003).  Choosing a criterion, which refers to a well-established and valid test or 

measure(s) of the same construct(s) serves as the standard for comparison, is 

critical in providing this type of evidence (Kaplan & Saccuzzo, 2013).  Important 

points to consider when gathering sources of this type of evidence involve the 
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selection, rationale, and appropriateness of validation criteria.  The selection of 

relevant, reliable, theory-driven validation criteria is critical to building a strong 

argument; as such, the points of comparison should be grounded in the same 

theoretical framework (Sireci & Sukin, 2013).  Test developers and evaluators must 

not only question whether the proposed rationale is adequately demonstrated, but 

must also assess the expected degree of consistency between the observed test 

scores and the external variables used for comparison.  Of all the sources of validity 

evidence, this type of evidence is the least sufficient on its own, yet particularly 

useful for developing and supporting validity claims (Sireci & Sukin, 2013). 

 Concurrent validity.  According to Stratil et al. (n.d.), admissions decisions 

are an appropriate concurrent standard to compare against CSI results because the 

process of assessing applicants’ academic abilities and potential fit at an institution 

is more or less systematic.   

Stratil et al. (n.d) cited Morrison’s (1999) study of academic motivation and 

conditionally admitted students as evidence of the CSI’s concurrent validity.  

Morrison (1999) utilized the CSI-A to identify the motivational, behavioral, and 

achievement-related characteristics associated with conditionally admitted students 

and to develop profiles of academically successful and unsuccessful students.  The 

sample was comprised of entering first-year students (n = 874) at a small, private, 

comprehensive, liberal arts institution over two consecutive fall semesters.  A 

subgroup of the sample was composed of students who were conditionally admitted 

to the institution based on prior academic achievement (standardized test scores 
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and/or high school GPA) and performance on college placement exams (n = 46).  

The CSI-A was utilized to identify students’ level of academic motivation, level of 

risk (with regard to attrition), and other pieces of background information.   

 Morrison (1999) discussed the CSI data for four population groups: (1) all 

freshmen who completed the CSI; (2) all conditionally admitted students; (3) the 

most successful conditionally admitted students; (4) and the least successful 

conditionally admitted students.  The third and fourth groups were determined by 

final grades earned in a required developmental writing course: students who 

received a B+ or above were considered successful (n = 14), and students who 

received a C+ or below were considered the least successful (n = 17).  Analyses of 

first semester GPAs confirmed groupings.  The successful conditionally admitted 

group had a mean of 2.6, whereas the least successful group had a mean of 1.6.   

Morrison (1999) found that 72% of the conditionally admitted group fell 

below the mean for all students included in the study on the CSI’s Study Habits 

scale.  In addition, individual scores on the Receptivity to Support Services scale 

showed that 74% of the conditionally admitted group had individual scores higher 

than the mean for all students.  This finding, which appears to be inconsistent with 

the generally accepted idea that at-risk students are less likely to seek assistance, 

may not be odd considering the circumstances.  Students in the conditionally 

admitted group knew they were required to enroll in a study skills course before 

completing the CSI.  Morrison suggested that the scores of students in the 

conditionally admitted group may be reflective of their willingness to participate in 
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this more or less formalized version of academic assistance.  However, on the 

Openness scale, 82% of the least successful group had individual scores below the 

mean for all students. 

Morrison (1999) hypothesized that the conditionally admitted group would 

produce a smaller mean for each scale when compared to the larger population.  A 

Wilcoxon signed-rank test was applied to all scores to determine whether the scores 

of all students who completed the CSI and the group of conditionally admitted 

students were significantly different. She found differences in the scores of these 

two groups on 11 of the 17 CSI scales to be statistically significant at alpha = .05.  

All five Academic Motivation scales (i.e., Study Habits, Intellectual Interests, 

Academic Confidence, Desire to Finish College, and Attitude toward Educators) 

were found to be significant and consistent with predictions.  The other significant 

scales were: Leadership, Family Emotional Support, Openness, Career Planning, 

Financial Security, and Social Enrichment.  These findings, although inconsistent 

with relevant literature, seemed to make some sense considering all conditionally 

admitted students were required to enroll in a study skills course, which is 

essentially a formalized form of academic assistance.  However, when this alpha 

level was adjusted using Bonferroni’s methods (p < .0029), only six CSI scales 

were found to be statistically significant: Study Habits, Intellectual Interests, 

Academic Confidence, Desire to Finish College, Family Emotional Support, and 

Academic Assistance. 

Stratil’s study was cited by Stratil et al. (n.d.) as another source of   
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concurrent validity evidence.  Stratil investigated the relationship between actual 

standardized test scores and senior-year grades and the test score self-reported on 

the CSI.  He found strong correlations of .91 and .75 between actual and self-

reported ACT and SAT scores respectively.  He also found a correlation of .72 

between actual and self-reported senior year grades in high school.  From this, 

Stratil et al. (n.d.) suggested that student recollections of their high school grades 

and test scores are relatively accurate.   

Evidence of predictive validity.   

The 1987 national pilot study.  In 1987, Stratil (as cited in Stratil et al., n.d.) 

conducted the first national pilot study of the College Student Inventory (CSI) 

utilizing data obtained from 3,048 first-year students.  Participants were put into 

one of the following four groups based on enrollment status and academic standing: 

persister, leaver, below a 2.0 GPA (academically unsuccessful), or at least a 2.0 

GPA (academically successful).  Standardized z scores were calculated for each 

group on each CSI scale, and then analyzed.  Significant differences were found 

between scores for the persister and the leaver groups on the Desire to Finish 

College scale.  Significant differences also were found between the academically 

successful and unsuccessful students on four scales: Study Habits, Intellectual 

Interests, Academic Confidence, and Attitude toward Educators.  The authors did 

not provide statistical information to support these results. 

In addition, significant relationships were found between first-semester 

GPA and the following scales: Study Habits, Academic Confidence, Desire to 
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Finish College, Attitude toward Educators, and Openness.  Further, standardized 

test scores and high school GPA, which were self-reported by participants, were 

also significantly correlated with first-semester GPA.  Finally, multiple regression 

analyses were conducted to determine the eight predictor variables that were to be 

included in the final analysis.  For these results, the authors reported a multiple r of 

.301 (p< .001) rather than R2 value.  In an effort to determine the predictive validity 

of the dropout proneness score, enrollment status at the end of the first semester 

was entered into a prediction equation.  The prediction equation was developed 

based on final analysis results, and a correlation coefficient of .245 (p< .001) was 

obtained. These results suggested that the equation’s ability to correctly identify 

leavers was not strong. 

The 1989 institution-specific predictive validity study.  In 1989, Schreiner 

(as cited in Stratil, et al., n.d.) was particularly interested in the predictive validity 

of the CSI-A’s dropout-proneness scores.  CSI scores/results and second-year 

enrollment status were obtained for 379 first-year students enrolled at two private 

liberal arts colleges.  Results from an analysis of variance conducted on dropout-

proneness scores showed a significant difference between the scores of persisters 

and leavers (p< .001).   Results from a discriminant analysis utilizing enrollment 

status after one year as the dependent variable showed 64.37% of students as 

correctly classified. 

The 1991 national validity study.  Schreiner (as cited by Stratil et al., n.d.) 

utilized the 1991 data set to compare the CSI-A scale scores of persisters and 
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leavers.  High school GPA was entered as the covariate in an analysis of 

covariance.  Results showed significant differences between persisters and leavers 

on nine scales (p< .001): Desire to Finish, Family Support, Sense of Financial 

Security, Initial Impression, Receptivity to Career Counseling, Receptivity to 

Social Enrichment, Study Habits, Desire to Transfer, and Dropout-Proneness.  

Leavers had significantly higher Dropout Proneness and Desire to Transfer scale 

scores, lower levels of familial and financial support, lower receptivity to 

institutional help, and a poor initial impression of the institution.  Table 2.6 

summarizes the analyses of covariance results for the nine significant scales. 

 

Table 2.6 

Analyses of Covariance Comparisons of CSI-A Scale Scores for Persister and 

Leaver Groups 

CSI- A Scale Source         SS df         F 

Desire to Finish College Covariate 4174.59 1 42.73*** 

 Main Effect 6941.57      1 71.05*** 

Family Support Covariate 7224.35 1 53.34*** 

 Main Effect 2640.36 1 19.50*** 

Sense of Financial Security Covariate 621.12 1 13.70*** 

 Main Effect 1662.24 1 36.66*** 

Initial Impression Covariate 7395.80 1 46.75*** 

 Main Effect 10012.93 1 63.29*** 

Receptivity to Career Counseling Covariate 18.55 1 .36 

 Main Effect 449.37 1 8.64** 

Receptivity to Social Enrichment Covariate 335.29 1 12.23** 

 Main Effect 762.21 1 27.79** 

Study Habits Covariate 75195.64 1 469.36*** 

 Main Effect 1730.10 1 10.80*** 

Desire to Transfer Covariate 506.95 1 29.74*** 

 Main Effect 2350.14 1 137.86*** 

Dropout-Proneness Covariate   2056.03 1 803.69*** 

 Main Effect 109.97 1 42.99*** 

Note.  Adapted from RMS Plus Research and Technical Guide., by Stratil, et al., n.d., pp. 21-22. 

Copyright n.d. by Noel-Levitz, LLC. 

** p < .01. *** p < .001. 
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The 1988-1991 national validity study.  As cited by Stratil, et al. (n.d.), a 

revised version of the CSI was administered to 4,915 students on 46 college 

campuses at the start of the fall semester in 1988.  Four of the participating 

institutions offered terminal degrees, and 28 of the 46 colleges were private 

institutions.  One year later, institutions provided enrollment and academic history  

information (e.g., credit hours attempted and completed, cumulative GPA, terms 

enrolled, and enrollment status in the fall of 1989).  To determine the predictive 

validity of the revised CSI, first-year GPA and enrollment status during the fall of 

1989 were selected for inclusion in the analyses.  An initial series of analyses 

which involved regressing the CSI scales on first-year GPA, provided some early 

evidence of the CSI’s predictive validity (cumulative R2 = .61).   

A discriminant analysis was conducted to assess the CSI’s ability to predict 

first-year GPA.  The discriminant function utilized in this analysis consisted of five 

CSI scales that were consolidated into a single function: Dropout-Proneness, 

Family Emotional Support, Desire to Finish College, Study Habits, and Receptivity 

to Academic Assistance.  The discriminant function, which was found to be 

statistically significant at a level of .001, accounted for about 94% of the variance 

in first-year GPA and was able to place 71.2% of students into the correct group by 

first-year GPA.  For comparison purposes, a follow-up analysis utilizing high 

school GPA as the independent variable was conducted.  There, 54% of students 

were placed into the correct group by first-year GPA, which suggests that the CSI 

is a better predictor of first-year GPA than high school GPA.   
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A series of discriminant analyses also were conducted to test the CSI’s 

ability to predict enrollment status.  In the initial analysis, all of the CSI scales were 

combined and entered as the set of predictor variables.  Almost 72% of students 

were accurately placed into either the persister or the leaver group, a prediction rate 

that is fairly high.  However, the combination of the CSI scales resulted in an 

overestimation of students’ likelihood to persist, thereby producing a higher false 

negative rate.  To combat this overestimation, the next analysis utilized scores from 

a single CSI scale, Dropout-Proneness.  Although this produced a lower false 

negative rate, it also yielded a lower accurate prediction rate, with 58.84% of 

students being placed in the correct group.  A comparable analysis was conducted 

utilizing high school GPA as the independent variable to further assess the 

effectiveness of the Dropout-Proneness scale.  This resulted in almost 52% of 

students being placed into the correct group by enrollment status (which is similar 

to that of the Dropout-Proneness scale).  This suggests that the CSI’s Dropout 

Proneness scale is a better predictor of enrollment status after one year than high 

school GPA, although neither of these prediction rates would be considered high. 

An analysis of covariance was conducted to determine the CSI’s ability to 

accurately differentiate between persisters and leavers when high school GPA was 

accounted for.  Students were grouped by enrollment status and first-year GPA, and 

high school GPA was used as the covariate.  Results indicated that all of the CSI 

scales were statistically significant with the exception of two: Career Planning and 

Ease of Transition.  Table 2.7 (p. 69) reports results for all statistically scales.   
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Table 2.7 

Analyses of Covariance Comparisons of CSI-A Scale Scores When Grouped by 

Enrollment Status and First-Year GPA 

CSI- A Scale Source SS df F 

Academic Confidence Covariate 27146.37 1 276.88*** 

 Main Effect 3325.57 7 4.85*** 

Attitude Toward Educators Covariate 8333.50 1 96.80*** 

 Main Effect 3934.13 7 6.53*** 

Desire to Finish College Covariate 2002.39 1 20.54*** 

 Main Effect 8434.76      7 12.36*** 

Desire to Transfer Covariate 479.13 1 28.32*** 

 Main Effect 3040.50 7 25.67 

Dropout Proneness Covariate 1349.22 1 533.03*** 

 Main Effect 256.81 7 14.49*** 

Family Emotional Support Covariate 5476.38 1 40.47*** 

 Main Effect 4001.99 7 4.23*** 

Financial Security Covariate 290.16 1 6.40* 

 Main Effect 1912.58 7 6.03*** 

Initial Impression Covariate 335.29 1 12.23** 

 Main Effect 762.21 1 27.79** 

Intellectual Interests Covariate 3841.01 1 46.84*** 

 Main Effect 4424.39 7 7.71*** 

Leadership Covariate 3015.56 1 47.05*** 

 Main Effect 1064.44 7 2.37* 

Openness Covariate   3429.45 1 33.21*** 

 Main Effect 7937.60 7 10.98*** 

Predicted Academic Difficulty Covariate 8411.80 1 640.13*** 

 Main Effect 2392.98 7 26.02** 

Receptivity to Academic Assistance Covariate 

Main Effect 

9294.42 

2662.24 

1 

1 

149.29*** 

6.11*** 

Receptivity to Career Counseling Covariate 

Main Effect 

105.79 

1213.69 

1 

7 

2.04 

3.34*** 

Receptivity to Personal Counseling Covariate 

Main Effect 

1157.44 

652.72 

1 

7 

28.26*** 

2.28* 

Receptivity to Social Enrichment Covariate 

Main Effect 

514.35 

1137.91 

1 

7 

18.79*** 

5.94*** 

Self-Reliance Covariate 862.00 1 10.96*** 

 Main Effect 1447.63 7 2.63** 

Sociability Covariate 9.92 1 .15 

 Main Effect 2187.67 7 4.82*** 

Study Habits Covariate 40538.49 1 257.81*** 

 Main Effect 16866.56 7 15.32*** 

Note. Adapted from RMS Plus Research and Technical Guide, by Stratil, et al., n.d., pp. 30-33. 

Copyright n.d. by Noel-Levitz, LLC. 

*p< .05. ** p< .01. *** p< .001. 
 

 A forward stepwise regression was conducted to determine the CSI’s ability 

to predict first-year GPA.  The authors only reported beta weights in their results.   
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Table 2.8 identifies the beta weights for the fourteen CSI-A scales found to be 

significantly correlated to first-year GPA.  These last four scores are summary 

scores based on unique combinations of individual items, scales, and other self-

reported information.  The aforementioned scales accounted for 23% of the 

variance in first-year GPA, a finding that researchers suggested was consistent with 

findings from other relevant research.   

 

 

Table 2.8 

Statistically Significant CSI-A Scales as a Result of a Forward Stepwise 

Regression Analysis 
 

CSI-A Scale Beta Weight  

Dropout Proneness -2.69 

 

 

Desire to Finish College -1.06 

Family Emotional Support -1.03 

Study Habits -.97 

Receptivity to Academic Assistance .66 

Sociability -.13 

Openness .12 

Self-Reliance -.09 

Leadership .07 

Desire to Transfer -.05 

Attitude Toward Educators -.05 

Receptivity to Career Counseling .05 

Receptivity to Social Enrichment -.05 

Initial Impressions -.04 

Note.  Adapted from RMS Plus Research and Technical Guide., by Stratil, et al., n.d., p. 35. 

Copyright n.d. by Noel-Levitz, LLC. 

 

 Predictive ability of CSI-B over time.  Slanger, Berg, Fisk, and Hanson 

(2015) conducted a longitudinal study to test the CSI-B’s ability to predict 

academic success and retention over eight semesters.  Although the CSI-B is not 

the focus of this study, this is the only study that could be located that tested the 

predictive ability of a first-year instrument past the first year of college.  The CSI-B 
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data from ten cohorts of first-year students entering between 2002 and 2011 were 

collected at a medium-sized, land-grant university in the Midwest (n = 6,043).   

 To investigate the CSI-B’s ability to predict retention, the researchers 

calculated Jonckheere-Terpstra Z scores for the number of semesters enrolled by 

the stanine values (1-9) for each of the four scales included in the Summary 

Observations section of the CSI results.  Three of the four scales were found to be 

predictive of retention: Dropout Proneness, Educational Stress, and Predicted 

Academic Difficulty.  Table 2.9 presents statistical information for this analysis. 

 

Table 2.9 

Jonckheere-Terpstra Test Results for Total Semesters Enrolled by CSI Scale 

Stanines  

Note.  Adapted from “A Longitudinal Cohort Study of Student Motivational Factors Related to 

Academic Success and Retention Using the College Student Inventory.,” by Slanger, Berg, Fisk, & 

Hanson, Journal of College Student Retention: Research, Theory & Practice, 17, p. 293. Copyright 

2015 by The Authors.  

*p < .05. **p < .01. ***p < .001. 

 

The researchers utilized stepwise linear regression models to examine the 

frequency, intensity, and direction of the relationships between each CSI variable 

and cumulative GPA.  For analyses purposes, the cohorts were divided into two 

blocks.  Block 1 consisted of students who entered the university from 2002-2006, 

Cohort 
Dropout 

Proneness 

Educational 

Stress 

Predicted 

Academic Difficulty 

Receptivity to 

Institutional Help 

2002 -8.20*** -3.85*** -7.21*** 0.89 
2003 -13.04*** -5.01*** -10.89*** 0.55 

2004 -6.73*** -1.85 -4.84*** 0.78 

2005 -7.32*** -3.29** -6.63*** 0.69 

2006 -3.23*** -2.03* -2.63** -0.75 

2007 -8.03*** -4.08*** -7.35*** -0.27 

2008 -8.05*** -3.70*** -7.94*** -1.27 

2009 -8.90*** -4.61*** -7.90*** -0.68 

2010 -9.01*** -4.69*** -7.03*** -1.03 
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and Block 2 consisted of those who entered from 2007-2011.  The Predicted 

Academic Difficulty scale was included in the greatest percentage of predictive 

models across all cohorts and semesters.  The Dropout Proneness scale was the 

second strongest predictor of cumulative GPA for all cohorts.  Statistical 

information for these two CSI variables is presented in Table 2.10 (p. 73). 

Summary.  Overall, the CSI-A seems to be a reasonably effective predictor 

of enrollment status after one year of college and of first-year college GPA, even 

when high school GPA is controlled for.  Results from the analyses discussed 

above indicate a strong relationship between the CSI-A and college GPA.  The 

CSI’s ability to predict college GPA is greater than its ability to predict enrollment 

status; however, the CSI-A is still a better predictor than high school GPA alone.   

Review of CSI Studies Most Related to This Study 

Schreiner, Henry, Piatt, Ullom, and Rupp (1988) utilized the Stratil 

Counseling Inventory (the initial name/version of the CSI) to identify at-risk 

students for inclusion in a retention program involving frequent faculty-student 

contact.  First-year students enrolled at a private religiously affiliated four-year 

college completed the inventory in the falls of 1985 and of 1986 (n = 213).  Faculty 

members selected to participate in the retention initiative were each assigned 

approximately eight students and were encouraged to interact with students outside 

of the classroom.  Results from a one-way analysis of variance conducted on the 

Dropout Proneness scale scores showed a significant difference between the scores 

of persisters and leavers (p < .001).  The inventory identified approximately
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Table 2.10 

Percentage of Times Two CSI-B Scales Were Included in Best Predictive Models for Cumulative GPA for Eight 

Semesters 
 

CSI-B Scale 
Semester 

1 

Semester 

2 

Semester 

3 

Semester 

4 

Semester 

5 

Semester 

6 

Semester 

7 

Semester 

8 
Total 

Block 1 (2002-2006)          

   Predicted Academic 

   Difficulty 

100% 

 

 

100% 100% 100% 100% 100%     100% 80% 98% 

   Negative coefficient average -0.018*** -0.018*** -0.016*** -0.014*** -0.014*** -0.012*** -0.011** -0.012***  

   Dropout Proneness 60% 60% 80% 100% 80% 80%     80% 80% 78% 

   Negative coefficient average -0.005** -0.005*** -0.04* -0.004* -0.003* -0.004* -0.004* -0.004*  

          

Block 2 (2007-2011)          

   Predicted Academic 

   Difficulty 

80% 75% 75% 67% 67% 50% 50% 100% 71% 

   Negative coefficient average -0.020*** -0.021*** -0.020*** -0.017*** -0.015*** -

0.016*** 

-0.020*** -0.021***  

   Dropout Proneness 40% 50% 50% 33% 0% 0% 50% 100% 38% 

   Positive coefficient average - - - - - - 0.007* 0.008**  

   Negative coefficient average -0.007*** -0.007*** -0.003* -0.003** - - - -  

Note.  Adapted from “A Longitudinal Cohort Study of Student Motivational Factors Related to Academic Success and Retention Using the College 

Student Inventory.,” by Slanger, Berg, Fisk, & Hanson, Journal of College Student Retention: Research, Theory & Practice, 17, pp. 287-291. 

Copyright 2015 by The Authors.  

*p < .05. **p < .01. ***p < .001. 
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77% of students as at-risk, 54% of which dropped out before enrolling the 

following year.  Descriptive analyses indicated a 12% increase in first-year 

retention after the first year of program implementation.   

Richardson and Sullivan (1994) utilized the CSI to study the relationships 

between academic and motivational factors and academic performance.  They were 

particularly interested in these relationships among academically at-risk students.    

All traditional-aged first-year students (n = 199) who entered a four-year, private, 

small, liberal arts college in New England during the fall of 1991 were considered 

for this study.  Based on admission-related information, 62 students were identified 

as academically at-risk, 44 of whom persisted to the following fall.  Results from a 

regression analysis indicated that high school GPA did not significantly contribute 

to the variation in first-year GPA for at-risk students.  On the other hand, three CSI 

scales accounted for 36% of the total variation in first-year GPA, making them 

among the strongest predictors of first-year GPA: Study Habits, Academic 

Confidence, and Initial Impressions.  Results suggest that motivational factors may 

be better predictors of retention than prior academic achievement with regard to 

academically underprepared students.   

In 1994, Iona College, a small, private, liberal arts college in the Northeast, 

administered the CSI-A as part of a university-wide retention initiative.  McGrath 

and Braunstein (1997) analyzed the CSI-A results to investigate the predictive 

nature of demographic, social, financial, and academic factors related to first-year 

student retention.  Almost 56% of the incoming class volunteered to participate and 
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completed the CSI-A (n = 353).  Participants who involuntarily withdrew from the 

institution due to poor academic standing or submitted incomplete responses were 

excluded from the study, and a total of 322 cases were analyzed.  Stepwise logistic 

regression analysis was conducted to determine the significance of seven 

independent factors relevant to retention: socioeconomic background, high school 

GPA, composite SAT scores, first semester college GPA, participation in the 

financial aid program, and initial impressions of the college.  The findings 

indicated that the strongest predictor of first-year retention was first semester 

college GPA (p-value = .0000; R = .3434).  The only other variable found to be 

significant was students’ impressions of their peers (p-value = .0993; R = .818).   

The prediction equation, which only used the aforementioned significant variables, 

correctly predicted the retention status of approximately 80% of students.  T-tests 

conducted using academic motivation, social motivation, general coping skills, and 

receptivity to support services as variables, indicated that no significant differences 

existed between persisters and leavers.  This study has implications for the current 

proposed study as it was conducted at a small, private, four-year institution and 

investigated the predictive validity of similar factors.   

Robertson and Taylor (2009) sought to identify predictors of first-year 

persistence in the College of Human Environmental Sciences at a land-grant 

university in the Midwest.  The CSI-A was administered to all students enrolled in 

an orientation course during the first week of classes; only those students who were 

U.S. citizens and 18-19 years of age were included in analyses (n = 618).  Over a
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four-year period, university records were reviewed to confirm student enrollment 

status one year after initial enrollment.  A forward stepwise logistic regression was 

conducted to determine the significance of certain background, academic, and 

motivational factors, as measured by the CSI-A, on persistence.  Findings indicated 

that eight of the variables had significant effects on persistence and accounted for 

26.1% of variance: age, composite ACT score, high school GPA, academic 

confidence, desire to finish college, family emotional support, receptivity to 

academic assistance, and predicted academic difficulty.  Pearson Product-Moment 

correlations were also derived for these predictor variables.  As seen in Table 2.11 

(p. 77), with the exception of age, significant moderate to strong correlations were 

found between the CSI’s Predicted Academic Difficulty index and all other 

variables. 

These findings were consistent with related literature (Cabrera, Nora, & 

Castaneda, 1993; Eaton & Bean, 1995; Mallette & Cabrera, 1991).  This study has 

implications for the current study because the predictive validity of the CSI-A was 

tested and the factors identified are relevant to persistence and to retention, 

dependent variables of interest in this study. 

Summary and Study Implications 

Every semester, students with a wide range of experiences, backgrounds, 

skill sets, and motivation levels arrive on college campuses for the first time.  In 

order to promote first-year student persistence, institutions must think about 

retention through their own lenses and consider their own missions, characteristics,
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Table 2.11 

Correlation of Predictors of Persistence 

 

Measure Age 
Composite 

ACT 
HSGPA 

Academic 

Confidence 

Desire to 

Finish 

College 

Family 

Emotional 

Support 

Receptivity to 

Academic 

Assistance 

Age 1.00       

Composite ACT -0.07 1.00      

HSGPA -0.11** 0.25** 1.00     

Academic Confidence -0.03 0.39** 0.08* 1.00    

Desire to Finish College -0.12** 0.08* 0.14* 0.35** 1.00   

Family Emotional Support 0.02 0.01 0.16* 0.15** 0.33** 1.00  

Receptivity to Academic Assistance -0.8** -0.13** 0.00 -0.25** -0.08* -0.07 1.00 

Predicted Academic Difficulty 0.01 -0.32** -0.25** -0.71** -0.45** -0.22** 0.33** 

 

Note. Adapted from “Student Persistence in the Human Sciences: Freshman to Sophomore Year.,” by Robertson & Taylor, 2009, Journal of Family 

and Consumer Sciences, 101, p. 41. Copyright 2009 by the American Association of Family and Consumer Sciences.  

*p≤ .05. **p≤ .01. 
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and student population.  First-year instruments can provide institutions with a 

wealth of information and insight regarding the attitudes and needs of their entering 

students (Ishler & Upcraft, 2005).   

The use of the College Student Inventory (CSI), which serves as the 

primary source of independent variables in this study, is well documented.  It has 

been administered on over 1,400 college campuses across the country and the 

amount of available research regarding the validation of this instrument is 

reasonable. The earliest evidence of the CSI-A’s predictive validity came from a 

validation study conducted by Stratil et al. (n.d.) from 1988 to 1991 that included a 

sample size of almost 5,000 students at 46 institutions.  Regression analyses of CSI 

scales on first-year GPA resulted in a cumulative R2 of .61.  Schreiner (as cited by 

Stratil et al., n.d.) then utilized the 1991 data to investigate the differences between 

the CSI-A scale scores of persisters and leavers.  An analysis of covariance, in 

which high school GPA was entered as the covariate, resulted in significant 

differences between the two groups on nine scales.  Leavers had significantly 

higher scores on the Dropout Proneness and Desire to Transfer scales than 

persisters.     

Tinto (2006) considers the past 50 years of research to be the most 

influential to our current understanding of college student retention.  The 

theoretical frameworks developed by Spady, Tinto, Astin, and Bean organized a 

number of key factors related to retention, emphasizing the importance of academic 

and social integration in student satisfaction, commitment, and persistence.  
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Although cognitive variables, such as high school GPA and standardized test 

scores, continue to be strong indicators of persistence, academic behaviors, 

motivations, and non-cognitive factors have become increasingly important 

considerations.  Translating what we know into effective action continues to be a 

challenge as the factors and circumstances that distinguish the students who persist 

to graduation from those who are likely to leave continue to mystify both 

practitioners, researchers, and theorists (Tinto, 2006).  More specifically, it has 

been difficult to understand the way retention-related factors function 

independently, how they interact with other factors, and the degree to which 

interactions affect persistence (Kuh et al., 2007).  Increasing our awareness of who 

our students actually are is a critical component of supporting student success on 

our campuses.   

A thorough review of the literature yielded very few studies pertaining to 

student retention conducted at institutions similar to the one in the current study.  

Further, I was unable to locate a single study pertaining to the usefulness of the 

College Student Inventory at peer or comparable institutions.  Finally, I was able to 

locate only one study that investigated the predictive validity of the CSI beyond the 

end of the first year.  Therefore, the aim of this research was to not only gain a 

deeper understanding of student retention and the usefulness of a first-year 

instrument, the College Student Inventory, at the current institution, but also to 

address these apparent gaps in the literature.  It is hoped that the results of this 

research will assist administrators at the current institution in retention-related 
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planning and initiatives.  Information garnered from this research may also be 

relevant to administrators and practitioners at similar institutions.  
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Chapter 3 

Methodology 

Introduction 

This chapter is organized into seven sections. The chapter begins with a 

general overview of the proposed study.  In the second section, descriptions of, and 

the steps taken to identify, the study’s target population, accessible population, and 

sample are discussed.  The third section provides an overview of the research 

methodology and design, which is followed by the framework used for the current 

study.  The fifth section describes the sources of data and the manner in which the 

data were transformed.  It also includes detailed descriptions of the independent 

and dependent variables.  The sixth section delves into the procedures, which 

include the implementation of the study and acknowledgement of the various 

threats to internal validity that may affect this study.  The seventh and final section 

discusses the data analyses that were conducted.   

Overview 

This quantitative study attempted to identify characteristics of 

undergraduate students that may be indicative of their being at academic risk and of 

their dropping out.  This was investigated utilizing data from a first-year 

assessment, the College Student Inventory (CSI), as well as archival data on 

student attributes, retention, and performance available in the university’s 

database.  The current study was conducted at a private, independent, technological 

institution in the Southeast.  The CSI and student data that were investigated were 
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pre-existing and as such, secondary data analysis served as the primary research 

methodology.  This study also may be considered an instrument validation study 

due to the lack of published research regarding the use of the CSI at similar 

institutions.   

Study Population and Sample 

Target population.  The target population for this study included all first-

time, full-time (FTFT) students who attended small, private, independent, 

technological institutions in the United States that seem to be the most comparable 

to the current institution.  The target population did not include FTFT students who 

were enrolled in online (web-based) or blended (web-based and face-to-face) 

bachelor degree programs that were offered at institutions that fit the 

aforementioned criteria.   

The preliminary list of comparable institutions came from two sources: the 

Office of Institutional Research (OIR) and the National Center for Educational 

Statistics’ (NCES) website.  The first source used to identify the target population 

for this study was a list of 17 colleges and universities that OIR and upper 

administration consider to be the most like the current institution.  This list was 

developed based on data from the Integrated Postsecondary Education Data System 

(IPEDS).  The second source used to identify the target population came from a 

search I conducted using the College Navigator on the NCES website.  The 

following institutional characteristics were entered: on-campus undergraduate 

population less than 5,000; private; not-for-profit; offers terminal degrees; has on-
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campus housing; and has engineering programs.  During the review of the 33 

institutions that the search yielded, I eliminated schools based on extreme 

differences in undergraduate student population, retention and graduation rates, and 

size of engineering and science programs.  

 Selection of target population institutions.  All 17 of the IPEDS institutions 

and six institutions from the College Navigator search results were included in the 

first phase of target population institution selection.  In the first phase, the 

following criteria were used to narrow down the number of institutions: current 

U.S. News and World Report ranking, age of institution, current size of 

undergraduate population, first-year retention rate in 2008, and graduate rate in 

2008.  Based mostly on the size of the undergraduate population, retention, and 

graduation rates, seven institutions were further investigated.   

In the second phase, I used common data sets from the NCES website to 

chart out characteristics of the FTFT students who entered each of the seven 

institutions from 2005-2010 by cohort year.  The purpose of this was to gain a 

better understanding of each school’s student population and compare it to the 

current institution’s.  After identifying the total number of students enrolled, the 

number of female and male students, and the breakdown of students by reported 

race/ethnicity, two of the IPEDS institutions were eliminated due to extremely low 

international student enrollment.   

The five institutions that were selected for inclusion in the target population 
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are: Clarkson University, Stevens Institute of Technology, New York Institute of 

Technology, Illinois Institute of Technology, and Embry-Riddle Aeronautical 

University.  The target population data presented in Table 3.1 represents the sum of 

all data for that particular category across the five aforementioned institutions and 

the accessible population for this proposed study.  The accessible population and 

study sample data are included for comparison purposes.   

 

 

 

Table 3.1 
Characteristics of the Study’s Target Population, Accessible Population, and 

Sample 
 

Characteristics Target Population 
Institution 

Accessible Population 

Study 

Sample 

 2005-2010 2005-2010 2005-2010 

Total Students 24,261 3,538 2,221 

Gender:    

   Male 18,013 (74.25%) 2,561 (72.39%) 1,551 (69.83%) 

   Female 6,248 (25.75%) 977 (27.61%) 670 (30.17%) 

Nationality:    

   U.S. 22,530 (92.87%) 2,966 (83.83%) 2,042 (91.94%) 

   International 1,782 (7.35%) 572 (16.17%) 179 (8.06%) 

Race:    

   White 13,632 (56.19%) 1,965 (55.54%) 1,386 (62.40%) 

   Black 1,245 (5.13%) 138 (3.90%) 90 (4.05%) 

   Hispanic 1,790 (7.38%) 228 (6.44%) 159 (7.16%) 

   Asian or Pacific Islander 2008 (8.28%) 100 (2.83%) 69 (3.11%) 

   Amer. Ind. or Alaskan Nat. 104 (0.43%) 25 (0.71%) 18 (0.81%) 

   Race/Ethnicity Unknown 3,685 (15.19%) 497 (14.05%) 308 (13.87%) 

   Two or more races 62 (0.26%) 13 (0.37%) 12 (0.54%) 

   Nat. Haw. or other Pac. Isl.1 4 (0.02%) 0 0 

Notes. Data for the target population and accessible population were obtained from the National Center 

for Educational Statistics. 1’Native Hawaiian or other Pacific Islander’ was housed under the ‘Asian 

or Pacific Islander’ category until 2010 when it became its own. 

 
 

Accessible population.  The accessible population for this study included 

all FTFT students enrolled on the institution’s main campus in the academic years 
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2005-2010 (n = 3,538).  Accessible population and sample data are provided in 

Table 3.2. 

 

Table 3.2 

Accessible Population and Sample Data 
 

Cohort Accessible 

Population 

Study Sample Percentage of Accessible 

Population 

2005-2006 603 439 72.80% 

2006-2007 597 395 66.16% 

2007-2008 677 253 37.37% 

2008-2009 635 301 47.40% 

2009-2010 538 430 79.93% 

2010-2011 489 403 82.41% 

Total 3,539 2,221 62.76% 

Note.  Data for this table was obtained from the common data sets available on the Office of 

Institutional Research’s website. 

 

Sample.  The study sample included all FTFT students who first enrolled 

on the institution’s main campus in 2005-2010, who completed CSI- Form A and 

matriculated at the university, and had no missing data that was pertinent to the 

current study (Table 3.3, p. 86).  The entire study sample was used in analyses for 

Research Question 1 and Research Question 3. However, prior research and 

experience indicates that the study sample will decrease over time as FTFT 

students leave the university.  Thus, the sample used in analyses for Research 

Question 2 and Research Question 4 (i.e., FTFT students present at the end of their 

first year), and Research Question 5 (i.e., FTFT students present at the end of their 

second year) included a subset of the entire study sample: all remaining FTFT 

students.
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Table 3.3 

Characteristics of Accessible and Sample Data, by Year 
 

Characteristics Accessible Population Sample 

 2005    2006  2007 2008 2009 2010 2005 2006 2007 2008 2009 2010 

Total Students 604 597 675 635 538 489 439 395 253 301 430 403 

Gender:             

   Male 74.5% 73.20% 72.44% 69.45% 73.05% 71.78% 73.64% 71.65% 67.59% 62.13% 70.70% 70.22% 

   Female 25.5% 26.80% 27.56% 30.55% 26.95% 28.22% 26.36% 28.35% 32.41% 37.87% 29.30% 29.78% 

Race/Ethnicity:             

   White 65.23% 46.90% 45.19% 60.47% 56.51% 60.94% 68.18% 52.41% 52.17% 67.78% 64.19% 66.25% 

   Black 2.32% 2.51% 2.67% 6.46% 3.90% 5.93% 2.73% 2.28% 2.37% 8.64% 3.49% 5.46% 

   Hispanic 8.11% 4.36% 5.19% 5.67% 9.29% 6.54% 7.73% 5.32% 4.74% 6.98% 10.70% 6.45% 

   Asian or Pac. Islander 2.65% 2.01% 1.78% 4.09% 4.28% 2.25% 2.73% 2.79% 1.58% 4.32% 4.42% 2.48% 

   Amer. Ind. or Al. Nat. 0% 0% 1.04% 1.26% 0.56% 0.20% 0.68% 0.51% 1.58% 1.66% 0.70% 0.25% 

   Unknown 11.59% 27.14% 25.48% 5.51% 6.51% 4.70% 10.46% 31.14% 30.04% 5.98% 6.28% 4.47% 

   2+ races - - - - - 2.66% - - - - - 2.98% 

   International 9.6% 16.58% 18.67% 16.54% 18.96% 16.77% 7.50% 5.57% 7.51% 4.65% 10.23% 11.66% 

College/Major:             

   Aeronautics 15.23% 9.21% 10.82% 9.45% 11.34% 10.02% 16.36% 8.35% 11.46% 4.98% 11.40% 10.67% 

   Business 3.97% 5.86% 6.37% 6.46% 5.39% 3.89% 3.40% 4.30% 4.35% 4.98% 4.88% 2.73% 

   Engineering 53.97% 56.11% 56.15% 53.86% 54.65% 58.49% 52.50% 56.20% 56.52% 52.49% 54.19% 57.57% 

   Psych. & Lib. Arts 4.97% 3.85% 5.48% 7.09% 6.13% 7.16% 3.64% 3.80% 3.16% 9.64% 6.28% 7.44% 

   Science 21.85% 24.96% 21.19% 23.15% 22.49% 20.45% 24.10% 27.34% 24.51% 27.91% 23.26% 21.59% 

Note. All data were obtained from the institution’s Office of Institutional Research. 
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Power analysis.  In order to determine a suitable sample size for this study, 

a statistical power analysis using G*Power 3.1.9.2 (Faul, Erdfelder, Lang, & 

Buchner, 2007), a statistical software program, was conducted.  According to 

Cohen (1992), statistical power analyses determine the long-term probability of 

correctly rejecting the null hypothesis.  Power analysis includes four variables: (1) 

effect size (ES); (2) significance level (a); (3) sample size (N); and (4) the number 

of independent variables (IVs).  I ran a linear multiple regression (fixed model, R2 

deviation from zero) F-test and entered the number of predictors (23).  The alpha 

level was set at .05 and the effect size was set at .80.  This analysis indicated that I 

needed a total sample size of at least 166 (see Appendix A).  The actual study 

sample was more than 13 times larger than this minimum sample size, which 

assured adequate power in this study.   

Research Methodology and Design 

I conducted a quantitative, non-experimental, correlational study.  The 

primary research methodology that guided the current study was secondary data 

analysis as the data were all pre-existing.  To test the relationships between the 

independent and dependent variables, hierarchical multiple regression analyses 

were conducted to address Research Questions 1 and 2, and logistic regression 

analyses were conducted to address Research Questions 3, 4, and 5.    

Framework for the Proposed Study 

The framework that underlies this study was drawn from the major 

theoretical models of retention and relevant studies discussed in Chapter 2 (Figure 
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3.1, p. 89).  Although each framework puts emphasis on different aspects, they 

share a number of common elements.  The first common element is the way in 

which they conceptualize student dropout.  Student persistence is generally viewed 

as a decision and/or behavior that is made based on a series of interactions between 

the entering student and the college environment.  The second common element is 

the important influence student background characteristics have on persistence.  

The third common element is the role psychological processes, such as 

commitment and motivation, play in the student dropout process (Astin, 1993b; 

Bean, 1980; Bean & Eaton, 2000; Eccles et al., 1983; Spady, 1970; Tinto, 1975).  

Data Sources and Transformations 

 In this section, the descriptions and sources of data for all variables included 

in this study are discussed in detail.  The independent variables are organized into 

sets and the rationale that supports the order in which these sets were entered is 

provided. 

Descriptions of independent variables.  The independent variables in this 

study are categorized into six sets.  The order in which they are presented in the 

framework (Figure 3.1, p. 89) and entered into the hierarchical regression analysis 

is based on both theory and the study’s primary purpose: to investigate the 

usefulness and predictive ability of the CSI-A for the student population at the 

current institution.  As the CSI-A is the focus of this study, the four overarching 

constructs that are measured by the CSI-A were entered into the hierarchical 

regression analysis first (and in this order): (1) academic motivation, 
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Figure 3.1. Framework for the proposed study (Astin, 1993; Bean, 1980; Bean & Eaton, 2000; Eccles et al., 1983; Spady, 1970; Tinto, 

1975).
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(2) general coping ability, (3) receptivity to services, and (4) social motivation.  

The fifth set includes pre-college academic factors, and the sixth set includes 

demographic characteristics. 

Overview of the College Student Inventory-A.  Form CSI-A, which was the 

form investigated in this study, was published in 1988.  This instrument can be 

administered in either paper-and-pencil or online formats and can be completed in 

approximately 50 minutes.  It is comprised of 194 self-report items with the 

majority of items utilizing a seven-point Likert response scale.  Individualized 

student, advisor, and coordinator reports are generated for each user based on item 

and scale analyses and contain varying levels of information regarding student risk 

and receptivity.  All reports contain percentile ranks for each subscale.   

The CSI-A measures four overarching constructs across 17 major scales.  

Each construct served as an independent set and their associated scales were 

included in each set.  The constructs, their associated scales and what they measure, 

are provided in Table 3.4 (pp. 91-92).  Only those items assigned to one of the 17 

major scales was included in this study (n = 150).  Of the 194 total items, 28 of 

them were not assigned to CSI scales because their function was to gather 

demographic and high school experience information (n = 19), obtain permission to 

share results with an advisor (n = 1), or maintain internal validity (n = 8).  The 

items that comprised the Initial Impressions scale were also omitted from the study 

(n = 16) for two reasons.  First, and as discussed in Chapter 2, the Initial 

Impressions scale is not considered a major construct area or major scale; rather, it
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Table 3.4 

List and Description of Independent Variables in This Study 
 

Variable Description (No. of Items) 
 

A. Variables Based on CSI-A Scales 

   Set A- Academic Motivation  

   X1 – Desire to Finish College  

 

Measures the degree to which one values a college education, 

the satisfactions of college life, and the benefits of graduation 

(10 items) 

   X2 – Academic Confidence Measures perception of his/her academic ability (10 items) 

   X3 – Study Habits Measures the way one approaches his/her studies (12 items) 

   X4 – Intellectual Interests Measures the degree to which one enjoys reading and 

discussing serious ideas (6 items) 

   X5 – Attitude toward Educators 

 

Measures attitudes toward teachers and administrators in 

general, as acquired through their pre-college experiences (10 

items) 

   Set B- General Coping Ability 

   X6 – Family Emotional Support 

 

Measures satisfaction with the quality of communication and 

respect that he/she has experienced in his/her family (10 items) 

   X7 – Sense of Financial Security Measures the extent to which one feels secure about his/her 

financial situation, especially as it relates to college enrollment 

(8 items) 

   X8 – Openness Measures tendency to be open to new ideas (14 items) 

   X9 – Ease of Transition Measures basic feeling of security in the campus social 

environment (10 items) 

   X10 – Career Planning Measures the degree of maturity in deciding on a career path 

(13 items) 

   Set C- Receptivity to Support Services 

   X11 – Academic Assistance Measures desire to receive course-specific tutoring or 

individual help with study habits and skills (6 items) 

   X12 – Social Enrichment Measures desire to socialize and to participate in group 

activities (4 items) 

   X13 – Personal Counseling Measures felt need for help with personal problems (6 items) 

   X14 – Career Counseling Measures desire for help in selecting a major or career (5 items) 

   Set D- Social Motivation 

   X15 – Self-Reliance Measures capacity to make decisions and to carry them out (10 

items) 

   X16 – Sociability Measures general inclination to join in social activities (8 items) 

   X17 – Leadership Measures feelings about how others perceive his/her leadership 

(8 items) 

B. Additional Experiential and Demographic Variables 

   Set E- Academic 

   X18 – Standardized test score Sum of SAT Critical Reading and Math scores or converted 

ACT score 
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Table 3.4 (cont.)  

   X19 – High school GPA Standardized GPA on a 4.0 scale 

   X20 – Declared college major By college: Engineering, Science, Aeronautics, Business, and 

Psychology and Liberal Arts  

   Set F- Demographic 

   X21 – Gender Male or female 

   X22 – Race/ethnicity White, Asian, Black, Hispanic, International, Unknown, or 

Other 

   X23 – Level of unmet financial 

            need 

As determined by (1) the dollar amount due after all aid was 

disbursed and (2) tuition and fees  

Note. Adapted from RMS Advisor's Guide- Form A, by Noel-Levitz, 2009. Copyright 2009 by Noel-

Levitz, Inc. 

 

is considered to be an ‘additional scale’.  Second, a number of items that comprise 

the Initial Impressions scale assume students have visited the college campus prior 

to enrolling and completing the instrument.  Considering only about 30% of the 

students at the current institution are in-state students, it was unlikely that the 

majority of entering students had a sense of the campus environment and location.  

The vast majority of the research supporting the validity and reliability of 

the CSI-A is included in The RMS Plus Research and Technical Guide (Stratil, et 

al., n.d.) published by Noel-Levitz.  According to Stratil et al. (n.d.), the reliability 

of the CSI-A is comparable to that of similar inventories like the California 

Psychological Inventory (CPI) and the Myers-Briggs Type Indicator (MBTI).  Test-

retest reliability for CSI-A yielded an average stability coefficient of .80, whereas 

the CPI and the MBTI both yielded average stability coefficients of .70.  

Morrison’s (1999) study of academic motivation and conditionally admitted 

students (n = 874) at a private, comprehensive, liberal arts institution was 
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considered evidence of concurrent validity.  Results from a Wilcoxon signed-rank 

test showed significant differences between the scores of all students who 

completed the CSI (Group 1) and the group of conditionally admitted students 

(Group 2) on 11 of the 17 CSI-A scales (alpha = .05).   

Administration of the CSI at this university.  The CSI was implemented at 

the current institution as an institutional initiative to increase retention rates from 

2003 to 2011.  The CSI-A, the focus of this study, was utilized for seven years 

(2003 and 2005-2010) and the CSI-B was used during the last year (2011).  The 

instrument was included as a module in Panther Pass, the University’s required 

online pre-orientation program.  Entering students were encouraged to complete it, 

however, students could bypass the assessment as it was not a mandatory module.  

As a result, CSI-A data were not available for all entering students in any of the 

years in which it was administered.   

The University discontinued using the instrument (in either form) in 2011 

until 2016.  Since Fall 2016, the CSI-B has been administered in the university’s 

first-year seminar (University Experience), a course that I coordinate as part of my 

position with the First Year Experience program at the institution.  Due to my role, 

I have access to the RMS Plus Retention Data Center, the online data management 

hub that houses both past and present data sets 

(https://www.ruffalonl.com/myruffalonl/myhome/).  The CSI-A was the focus of 

the current study due to the considerable number of years that this form was 

administered and the amount of data that was available.  It was hoped that 
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analyzing students’ results would contribute to an understanding of persistence at 

the institution.   

 Description of CSI-A scales.  

Academic motivation.  The CSI-A measures academic motivation across 

five scales: (1) Desire to Finish College, (2) Academic Confidence, (3) Study 

Habits, (4) Intellectual Interests, and (5) Attitude toward Educators.  Students’ 

perceptions of their academic abilities and behaviors, and the degree to which they 

value a college degree, are important components of this construct.  Intrinsic value 

and utility value, concepts discussed in Eccles et al.’s (1983) motivational 

framework, may be seen as the most relevant to academic motivation in the context 

of this study.  Students who enjoy going to class and find reading about a given 

topic to be personally satisfying may intrinsically value learning.  Utility value 

refers to how relevant the completion of a specific task is to an individual’s current 

or long-term goals.  In this sense, students whose career objectives require a college 

degree may be more likely to view the completion of college coursework as a 

useful series of tasks.   

Highly positive relationships have been found between persistence and 

factors represented in the CSI-A’s academic motivation scale: academic self-

efficacy, academic-related skills, and academic goals (Noble, Davenport, Schiel, & 

Pommerich, 1999; Robbins et al., 2004).  These factors are all addressed in 

Richardson and Sullivan’s (1994) study of at-risk students.  They found that the 

Study Habits and Academic Confidence subscales had stronger correlations with 
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first-year GPA than the SAT.  Although all of these factors are viewed as important 

factors related to persistence and risk, there may be no clearer indicator than a 

student expressing that he/she has little to no desire to finish college.  The Desire to 

Finish College scale has been used to measure students’ initial commitment to 

college, a critical component of Tinto’s model.  Studies have shown direct, positive 

relationships between scores on the Desire to Finish College scale and persistence 

(Allen, 1999; Robertson & Taylor, 2009).  

The aforementioned research formed the basis for choosing academic 

motivation as the first set to be entered into the regression analysis.  Students enter 

college with a wide variety of experiences that influence their academic confidence 

and interest, as well as the value they place on a college education.  It was expected 

that the Desire to Finish College scale would significantly correlate with 

persistence.  More specifically, it was expected that low scores on the Desire to 

Finish College scale would be a significant predictor of dropout at all three points 

in time.  

General coping ability.  The CSI-A measures general coping ability across 

five scales: (1) Family Emotional Support, (2) Sense of Financial Security, (3) 

Openness, (4) Ease of Transition, and (5) Career Planning.  The ease with which 

new students adjust to college life is an important indicator of persistence 

decisions.  Gerdes and Mallinckrodt (1994) investigated the effects of students’ 

expectations of academic, emotional, and social adjustment, and actual reported 

adjustment in these areas, on student persistence.  The results of a stepwise 
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discriminant function analysis indicated that both expected and actual adjustment 

were statistically significant predictors of persistence.   

The influence and support of family members on persistence is well 

documented.  Bank et al. (1990) found that parents had a significant direct effect on 

students’ intentions to persist and Ferry et al. (2000) found parental encouragement 

to be the only variable that significantly influenced students’ grades in math and 

science courses.   

Much evidence exists regarding the influence a sense of financial security 

has on student persistence.  Cabrera et al. (1990) investigated the influence ability 

to pay had on student persistence.  Student satisfaction with the cost of attendance 

and SES were used to measure the ability to pay variable.  Consistent with related 

research, students satisfied with the cost of attendance were more likely to persist.  

Nora et al. (2005) found that students were less likely to engage in academic and 

social activities if they felt higher levels of financial pressure and stress.  These 

students may be more interested in securing sources of income, such as academic 

scholarships and part-time jobs, and may be less motivated to participate in social 

activities.   

Following the logic presented above, the CSI-A’s general coping ability 

construct was the second set entered.  The consistent findings in the persistence 

literature regarding the influences of expected adjustment to college, familial 

support, and financial-related stress, support this order.  

Receptivity to support services.  The CSI-A measures receptivity to support 
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services across four scales: (1) Academic Assistance, (2) Social Enrichment, (3) 

Personal Counseling, and (4) Career Counseling.  Smith (2005) utilized the CSI-A 

to examine the effects of student receptivity to services on academic performance 

and retention.  He found that higher levels of receptivity were associated with better 

academic performance and an increased likelihood of being retained.  This was true 

for both the at-risk and the not at-risk students as determined by the CSI.   

Generally speaking, lower scores across all scales in this set may be 

predictive of low GPA and eventual dropout.  However, students with strong 

academic backgrounds may be less likely to need or consider academic assistance. 

It is understood that help-seeking and a general openness to outside assistance is 

culture-bound.   

Social motivation.  The CSI-A measures social motivation across three 

scales: (1) Self-Reliance, (2) Sociability, and (3) Leadership.  Students who are 

motivated to become socially integrated within the campus community are more 

likely to learn how to manage their new social freedoms, to develop relationships 

with their peers and professors, and to persist (Braxton & McClendon, 2001; 

Gerdes & Mallinckrodt, 1994).  A low desire to connect with peers and to get 

involved in social activities may indicate a low level of continued institutional 

commitment, a factor that is often associated with dropout behavior (Pascarella & 

Chapman, 1983).  However, it cannot be assumed that a low, initial level of social 

motivation always leads to a low level of social integration.  A new student’s level 

of social motivation may fluctuate at any given time as a result of a variety of 
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experiences and opportunities that he/she did not have access to in high school.  

Out of all of the major constructs measured in the CSI-A, social motivation may be 

the most unstable in that it can develop very quickly once a student arrives on the 

college campus.  Although an initial measure of social motivation can be helpful in 

building an at-risk student profile, it seems to be the least important out of the four 

major constructs.  This notion is supported by the work conducted by Robertson 

and Taylor (2009).  They entered all of the CSI-A scales into a forward stepwise 

logistic regression to identify the factors that contributed to first-year persistence.  

None of the social motivation scales remained in the equation.   

Academic factors.  The fifth set, academic factors, was comprised of three 

variables: SAT score, high school GPA, and declared college major.  Academic-

related factors were entered after the constructs measured by the CSI-A due to long 

withstanding support within the retention research.  Prior academic achievement, 

which is generally measured using high school GPA and standardized test scores, 

has been found to be among the strongest precollege predictors of student 

persistence and academic performance (ACT, 2007; Reason, 2003; Robbins et al., 

2004).   

SAT score.  The Scholastic Aptitude Test (SAT) and the American College 

Testing (ACT) college readiness assessment are standardized tests that assess a 

student’s level of preparation for college coursework.  College applicants are 

typically required to submit official standardized test scores prior to gaining college 

admission.  SAT scores have been found to be highly correlated with subsequent 
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academic performance in college (Burton & Ramist, 2001).  At the current 

institution, submission of standardized test scores is required, and prospective 

students can submit scores for either or both of these tests.   

Test score information was obtained from OIR and was treated as 

continuous data.  For the purposes of this study and to maintain consistency, ACT 

composite scores were converted to the sum of SAT critical reading and 

mathematics scores using an SAT-ACT concordance tables (College Board, 2009).  

These tables were jointly developed by College Board and ACT, the organizations 

who offer the SAT and ACT exams (see Appendix B).  This IV is displayed as a 

numerical score ranging from 530 to 1600.  The SAT combined score will be used 

if a student has both SAT and ACT scores available. 

High school GPA.  High school GPA has been found to be one of the 

strongest predictors of degree attainment even when other background 

characteristics (i.e. gender and race) are accounted for (Astin & Oseguera, 2005).  

Based on communications with an admission’s counselor, the Office of 

Undergraduate Admission developed a formula to standardize high school GPAs 

on a 4.0 scale around 2005 and have been using it ever since.  High school GPA 

information was obtained from OIR and was treated as continuous data.  This IV is 

displayed as a numerical score ranging from 0.0 to 4.0.   

Declared college major.  To succeed in a STEM (science, technology, 

engineering, mathematics) field, a higher level of math and science competence is 

required.  The unexpected difficulty of coursework and quality of interactions with 
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faculty have been cited as the top reasons why students leave their initial STEM 

majors (Seymour & Hewitt, 1997).  The institution is predominantly a STEM 

degree-granting institution.  Approximately 77% of FTFT students who entered 

from 2005-2010 declared engineering and science majors.  In the application 

process, students are required to indicate the major they would like to pursue (see 

Appendix C for bachelor’s degrees offered on-campus by college).  Students are 

admitted based on their intention to pursue a specific degree program offered 

within one of five colleges at the university: Aeronautics, Business, Engineering, 

Psychology and Liberal Arts, and Science.  For the purposes of this study, student 

major information was analyzed by the college it was offered through.  Student 

major and college affiliation information were obtained from OIR.  College 

affiliation was treated as nominal data and dummy coding was used for analyses.  

The College of Engineering served as the reference group as it enrolls the largest 

number of students every year.  Coding information is provided in Table 3.5.   

 

Table 3.5 

Dummy Coding Scheme for College Affiliation 

College X1a X1b X1c X1d 

Engineering 0 0 0 0 

Science 1 0 0 0 

Aeronautics 0 1 0 0 

Business 0 0 1 0 

Psych. & Lib. Arts 0 0 0 1 
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Demographic characteristics.  The sixth and final set of variables was 

comprised of four demographic characteristics: gender, race/ethnicity, and level of 

unmet financial need.  Demographic variables have long since been included in 

retention frameworks and there is no doubt that student background characteristics 

influence persistence.  However, unlike prior academic achievement variables, the 

relationships between demographic variables and the ways in which they affect 

persistence are still unclear (Astin, 1993; Reason, 2003; Wohlgemuth et al., 2006).  

Age, a commonly used demographic variable, will not be included in this 

study.  According to the institution’s OIR director, there is very little variation in 

the age of entering FTFT students at the institution.  Considering the overwhelming 

majority of entering students are of traditional age, age will most likely make a 

minimal contribution to the variance in the dependent variables.  

Gender.  Gender is one of the most common background characteristics 

included in retention studies.  Women have been found to pursue higher education 

and persist to graduation in greater numbers than men (Reason, 2003; Astin & 

Oseguera, 2005).  In addition, female students have been found to achieve higher 

GPAs (Debacker & Nelson, 2001).  At the current institution, the disparity between 

the number of female and male students makes the gender variable particularly 

interesting.  Gender, a dichotomous variable, was obtained from OIR and was 

dummy coded: 0 = male; 1 = female.   

Race/ethnicity.  The influence of race and ethnicity on degree attainment is 

frequently included in retention research.  National data show that minority 
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students are entering higher education in greater numbers, but they are still 

seriously underrepresented when compared to the larger population (Choy, 2002).  

In addition to race/ethnicity, Murtaugh, Burns, and Schuster (1999) included a 

related variable, residency status, in their study of persistence predictors.  The 

current institution has a uniquely diverse student population with over 25% of the 

Fall 2015 freshman class coming from other countries.  It is believed that the 

distinction between international and domestic students could provide a better 

understanding of the needs and characteristics of the institution’s student 

population.  Race/ethnicity and residency status information were obtained from 

OIR.  The coding scheme for this nominal data is provided in Table 3.6. 

 

 

Table 3.6 

Dummy Coding Scheme for Race/Ethnicity 

 Race/Ethnicity X22a X22b X22c X22d X22e X22f 

1 White 0 0 0 0 0 0 

2 Asian 1 0 0 0 0 0 

3 Black 0 1 0 0 0 0 

4 Hispanic 0 0 1 0 0 0 

5 International 0 0 0 1 0 0 

6 Unknown 0 0 0 0 1 0 

7 Other1 0 0 0 0 0 1 

Note. 1The ‘Other’ category includes students who identified as American Indian, Alaskan Native, 

or multi-racial. 

 

 

Level of unmet financial need.  The question of whether a student and 

his/her family can afford tuition and fees at a particular institution oftentimes drives 

enrollment decisions.  St. John (1990) found a positive relationship between the 

total amount of financial aid received and student persistence.  On a related note, a 
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significant amount of research suggests that students from higher socioeconomic 

levels are more likely to persist and complete a bachelor’s degree (Astin, 1993; 

Cabrera, Stampen, & Hansen, 1990).   

Level of unmet financial need was determined by looking at two pieces of 

information: (1) the dollar amount that the student was responsible for paying after 

any and all federal and institutional aid had been awarded and (2) the total possible 

dollar amount of tuition and fees for the academic year in which the student first 

enrolled.  The dollar amount that the student was responsible for, as well as 

housing information, was obtained from the Office of Financial Aid and OIR.  The 

added expense of living in on-campus housing was not incurred by every student, 

but it would have affected the accuracy of percentages.  Categories based on the 

percentage of unmet need were created, and this continuous data were coded on an 

ordinal scale.  Students included in Group 1 had the majority of their financial 

needs met and the least amount of need when compared to their peers.  Conversely, 

students in Group 5 were responsible for covering the vast majority of the total 

dollar amount for tuition and fees for that year and had the greatest level of need 

(81-100%).  Coding information is provided in Table 3.7.   

 

Table 3.7 

Ordinal Coding Scheme for Level of Unmet Financial Need 

 % X23a X23b X23c X23d 

1 0-20 1 0 0 0 

2 21-40 1 1 0 0 

3 41-60 1 1 1 0 

4 61-80 1 1 1 1 

5 81-100 0 0 0 0 
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Descriptions of dependent variables.  Two dependent variables were 

tested in this study: academic performance and persistence.  Student data for both 

of these outcomes were included in the data set obtained from OIR.   

Academic performance.  The first outcome variable, academic performance, 

was measured by GPA at two points: after the end of the first semester and after the 

end of the first year.  

Persistence.  The second outcome variable, persistence, was based on 

enrollment status at three points: the second semester of the first year of 

enrollment, the third semester (or the first semester of the second year of 

enrollment), and the fifth semester (or the first semester of the third year of 

enrollment).   

Procedures 

Study implementation.  Data for the current study was collected from the 

Office of Institutional Research (OIR), the Office of Financial Aid, and Noel-

Levitz’s RMS Retention Data Center.  Access and collection of the first source of 

data, which was maintained by the Office of Institutional Research (OIR) at the 

current institution, required approval to conduct research involving human 

participants.  Approval was requested and granted from the Institutional Review 

Board (IRB) at the current institution (see Appendix D).   

After IRB approval was obtained, I submitted a request to OIR for data sets 

that included all first-time, full-time (FTFT) students who entered in 2003 and 

2005-2010.  Initially, the 2003 cohort was going to be included in this study.  



 

105 

 

However, after communication with the OIR director, it was decided that it would 

be best to exclude 2003 data due to the possibility of inconsistent data entry into the 

university database at that time.  The data request included the following: first 

name, last name, student ID number, gender, age, ethnicity, major at time of entry, 

the school that the major was housed in, standardized test scores (both ACT and 

SAT scores), first semester of enrollment, enrollment status for the second 

semester, enrollment status for the fifth semester, first semester GPA, and 

cumulative first year GPA.  After discussions between the OIR director and the 

Registrar regarding possible FERPA violations, it was agreed that PIDM numbers 

would be provided in lieu of the following requested data: first name, last name, 

and student ID numbers.  Due to this modification, OIR provided me with an initial 

data set that was used to identify student participants.  This initial data set included 

term code, first name, last name, and PIDM number for all FTFT students who 

enrolled at FIT in 2003 and 2005-2010.  To ensure the protection of the study 

participants’ identities, OIR did not release the originally requested data sets until 

the CSI-A response sets and the initial OIR data set were matched and identifiers 

other than PIDM numbers were removed.   

To effectively identify participants for this study, it was necessary to 

manually match the names and starting terms provided in the CSI-A response sets 

with the initial data set provided by OIR.  The two data sets were manually 

matched for two reasons.  First, students self-reported their names and their student 

ID numbers on the CSI-A, and the information provided was not always correct 
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and/or matched data in official student records.  Second, the CSI-A was also 

completed by students who were not FTFT students (i.e., part-time students, 

transfer students, and individuals who did not end up enrolling at the institution).  

Matching the two data sets helped me eliminate data for all non-FTFT students and 

identify unusable responses.   

To determine a match, the name associated with every CSI-A response set 

was searched for in the initial OIR data set.  If a student appeared on both the initial 

OIR data set and the CSI-A data set, the starting term code and PIDM number from 

the initial OIR data set were copied and pasted into the row associated with that 

particular student in the CSI-A data set.  Students who appeared in the CSI-A data 

set but did not appear in the initial OIR data set were highlighted yellow.  For 

students who responded more than once, only the first attempt was kept for 

inclusion in the study and additional response sets were highlighted red and later 

removed.  Table 3.2 (p. 85) includes the outcome of this process.  

After all of the study participants were identified, I sent my advisor the 

original data files for safekeeping.  After I received confirmation from my advisor 

that the files were received and saved, the names associated with all matched CSI-

A response sets were deleted from my files.  All other non-matched CSI-A 

response sets were completely deleted.  I then contacted the OIR director for the 

originally requested data set and used PIDM numbers to match the OIR data and 

the CSI-A data.  These anonymous data sets were used for all analyses and 

reporting in the current study. 
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Threats to internal validity.  Internal validity can be described as “the 

condition that observed differences on the dependent variable are a direct result of 

the independent variable, not some other variable” (Gay & Airasian, 2000).  In 

other words, internal validity is potentially threatened when reasonable, alternative 

explanations cannot be dismissed (Onwuegbuzie, 2000).  Campbell and Stanley 

(1963) identified eight extraneous variables that could potentially threaten the 

internal validity of experimental studies: history, maturation, testing, 

instrumentation, statistical regression, mortality, selection bias, and selection-

maturation interaction.  Due to the non-experimental nature of this study, testing, 

statistical regression, and other threats unique to experimental research (e.g., 

experimenter bias, diffusion of the treatment, multiple treatment interference) did 

not apply.  The remaining threats (i.e., history, maturation, instrumentation, 

mortality, selection bias, and selection-maturation bias) could have potentially 

affected the internal validity of the study.  These threats, and the efforts that were 

made to minimize these threats, are described below. 

History.  The history effect refers to the occurrence of conditions and events 

unrelated to the independent variable that ultimately change the outcome in some 

way (Onwuegbuzie, 2000).  Considering this study examined the GPAs and 

retention of students over three years, it was expected that participants' experiences 

within and outside the college environment influenced their grades and/or 

withdrawal decisions.  However, because this is a secondary analysis, history 

threats could not be controlled or accounted for in some other manner.        
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Maturation.  The maturation effect refers to the processes within a study 

participant that occur due to the passage of time.  These processes, which result in 

physical and cognitive changes within the participant, can be wrongly attributed to 

the independent variable (Onwuegbuzie, 2000).  Going away to college for the first 

time is oftentimes the first time students are away from home.  It was expected that 

study participants would experience both physical and cognitive changes during 

their time in college.  However, because this is a secondary analysis, maturation 

threats could not be controlled.  Nonetheless, the inclusion of dependent measures 

of retention and performance over a two-year period reflects an effort to account 

for maturation and thereby minimize these threats.   

Instrumentation.  The instrumentation threat occurs when a measure yields 

unstable scores due to unacceptable levels of validity and reliability.  This threat 

can never be completely ruled out because obtaining perfectly reliable or valid 

results is not feasible (Onwuegbuzie, 2000).  In an effort to mitigate this threat, an 

internal validity scale was built into the CSI-A that measures the student's 

carefulness in completing the instrument (Stratil et al., n.d.).  In addition, I 

conducted an extensive review of available validation studies concerning the CSI 

which are summarized in Chapter 2.  Thus, due to the widespread use of the CSI-A 

and associated estimates of its validity and reliability, it was deemed that these 

threats were likely to be minimal.   

Mortality.  Mortality occurs when all of the selected participants do not 

participate in every phase of the study or do not participate at all (Onwuegbuzie, 
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2000).  The loss of participants affects a study’s level of statistical power thereby 

limiting the generalizability of results.  As seen in Table 3.2 (p. 85), 66.5% of the 

accessible population had usable CSI data and were included in the study sample (n 

= 2,353).  Of the 3,354 available CSI response sets, 534 response sets were 

removed as they were associated with students not on the initial FTFT list provided 

by OIR.  These respondents were most likely transfer students, enrolled part-time, 

or never matriculated.  Another 412 response sets were removed as they were 

associated with students who first enrolled in semesters that are not included in the 

current study.  Another 47 response sets were removed due to multiple submissions 

by a single user.  The last of the unused response sets (n = 6) were removed due to 

incomplete identifiers.  Although mortality is a validity threat, an attempt was made 

to address this threat by determining the extent to which the CSI responses dropped 

from the study (n = 999) differed from those of the study sample (n = 2,353). 

Selection bias.  This threat is also known as ‘subject characteristics 

threat’.  It refers to differences among participants that may be influenced or 

related to the variables of interest (Frankfort-Nachmias, Nachmias, & DeWaard, 

2015).  This threat is more likely to occur when subjects cannot be randomly 

assigned and preexisting groups are utilized (Ary et al., 2014).  Additionally, 

people who volunteer to partake in a study may have different characteristics than 

non-volunteers.  With regard to this study, it was possible that differences existed 

between students who completed the instrument and those who did not.  This threat 

was mitigated once the OIR and CSI-A data sets have been matched.  Although 
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selection bias is a validity threat, an attempt was made to address this threat by 

comparing the study sample (n = 2,353) to another segment of the accessible 

population: CSI non-completers (n = 1,187).  

Selection-maturation interaction effect.  A selection-maturation interaction 

effect occurs when one group matures at a higher rate than the comparison groups, 

and the higher rate is said to have affected the dependent variable (Onwuegbuzie, 

2000).  It was possible that students who did and did not complete the CSI-A 

matured at different rates.  However, in an effort to explore whether this served as a 

threat, results from the analysis of maturation, selection bias, and mortality threats 

were carefully reviewed. 

Data Analysis 

Preliminary analyses.  After all data were obtained, the two data files were 

merged for each cohort, and students with missing data were removed.  The data 

files were loaded into JMP, a statistical software program that was used to analyze 

the data.  Both descriptive and inferential statistics were generated using JMP.  

First, descriptive statistics, which are statistical techniques that allow the researcher 

to describe, summarize, and present the obtained data in simpler forms, were 

calculated (Ary et al., 2014).  Information regarding the distribution of 

characteristics and scores are reported in the forms of: means, medians, frequency 

tables, standard deviations, and ranges.   

Second, analyses were run to determine the extent to which this data set met 

the regression assumptions set forth by Cohen, Cohen, West, & Aiken (2003).  The 
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six underlying assumptions are: (1) the dependent variable is a linear function of 

the independent variables (linearity); (2) errors are normally distributed 

(homoscedasticity); (3) correct specification of IVs in the regression model; (4) 

reliable measurement of IVs and DVs; (5) normality of residuals; and (6) 

independence of residuals.  Violations of these regression assumptions could have 

led to incorrect interpretations of results.   

Third, multicollinearity, an issue that occurs when multiple independent 

variables in a regression model are highly correlated and superficially inflates 

standard errors, was also addressed.  In essence, highly correlated variables make it 

difficult to distinguish which variable is responsible for the change in the outcome 

measure (Keith, 2014).  In an effort to avoid the effects of multicollinearity, I 

referred to variance inflation factor (VIF) values.  The VIF is an index that 

measures the amount of variance that increases in each regression coefficient due to 

collinearity with smaller values being desirable. A VIF value of at least 10 suggests 

that multicollinearity is present (Cohen et al., 2003).   

Fourth, an outlier analysis was run, the results were reviewed and compared 

to the data set, and selected outliers were removed as deemed necessary.  Outliers, 

which are extremely low or high scores that can skew results, are summarized in 

Chapter 4. 

Fifth, inferential statistics, which are techniques that help the researcher 

determine whether the outcomes of the current study can be generalized beyond the 

study sample to the larger population, were also calculated and reported (Ary et al., 
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2014).  According to Schafer (1991), hierarchical analysis requires a theory-based 

approach to regression model development.  The researcher relies on theory and 

relevant research to predetermine the order in which the independent variables are 

entered into the regression equation.  Independent variables are entered in blocks 

and the value of each one’s contribution to the prediction of the outcome variable 

is assessed.  The two dependent variables included in the current study were 

academic performance and persistence.  Academic performance was the outcome 

variable of interest for Research questions 1 and 2.  It was a continuous variable 

that was defined as the student’s cumulative GPA at two points: after the first 

semester and after the first year.  Academic performance was analyzed using 

multiple regression.  Persistence, the outcome variable of interest for Research 

questions 3, 4, and 5, was defined by student enrollment status at three points: at 

the start of the second semester, at the start of the third semester, and at the start of 

the fifth semester.  Logistic regression was employed to analyze the effects of the 

independent variables on persistence, a dichotomous variable (0 = leaver; 1 = 

persister).  Beta weights, odds ratios, Wald statistics, confidence intervals, p values, 

and associated χ2 and Nagelkerke R2 values, were calculated and reported.   
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Chapter 4 

Results 

Introduction 

The purpose of Chapter 4 is to present the results of the data analyses used 

to investigate the relationships between sets of student characteristics and two 

outcome variables: GPA and persistence.  This chapter is organized into seven 

sections, and begins with a description of the sample.  Next, an overview of the 

steps taken to prepare the data set is provided.  The third section contains 

descriptive statistics and is followed by an extensive discussion of the construct 

validity and reliability analyses that were undertaken.  The last two sections 

describe the results for the research questions and for additional analyses.   

Description of the Sample 

 The accessible population included all FTFT students who enrolled on the 

institution’s main campus in the academic years 2005-2010 (n = 3,538).  A side-by-

side comparison of the characteristics of the accessible population and the study 

sample is provided in Table 3.3 (p. 86).  The study sample included all FTFT 

students who first enrolled on the institution’s main campus in 2005-2010 who 

completed CSI-A, had no missing data, and matriculated at the university.  The 

study sample dropped from 2,353 to 2,351 due to an inconsistency in the 2007 

cohort data set received from OIR.  In addition, another 130 participants were 

removed due to missing data.  The final study sample consisted of 2,221 FTFT 

students.  Table 4.1 (p. 114) presents relevant student characteristics of the sample   
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Table 4.1 

Descriptive Results of Sample Data by Cohort and Comparison to Non-Sample 
 

Note.  Data for this table was obtained from the Office of Institutional Research. 

 
data by cohort, as well as a description of students who were FTFT and did not 

complete the CSI-A (i.e., the non-sample).  Almost 70% of the sample was male (n 

= 1,551), and the majority identified as White (62.38%), Unknown (13.86%), or 

International (8.06%).  Over half of the sample was enrolled in a degree program 

offered through the College of Engineering (54.86%) and almost a quarter of the 

sample was enrolled in the College of Science (24.62%).  In general, the 

breakdowns for gender, race/ethnicity, and college affiliation for the sample and the 

 Sample 
Non-

Sample 

Characteristics 2005 2006 2007 2008 2009 2010 Total Total 

Cohort Size 439 395 253 301 430 403 2,221 1,316 

Gender:         

  Male 73.64% 71.65% 67.59% 62.13% 70.70% 70.22% 69.85% 76.67% 

  Female 26.36% 28.35% 32.41% 37.87% 29.30% 29.78% 30.15% 23.33% 

Race/Ethnicity:         

  White 68.18% 52.41% 52.17% 67.78% 64.19% 66.25% 62.38% 44% 

  Black 2.73% 2.28% 2.37% 8.64% 3.49% 5.46% 4.05% 3.65% 

  Hispanic 7.73% 5.32% 4.74% 6.98% 10.70% 6.45% 7.20% 5.17% 

 
  Asian or Pac. Islander 2.73% 2.79% 1.58% 4.32% 4.42% 2.48% 3.11% 2.36% 

 
  Amer. Ind. or Al. Nat. 0.68% 0.51% 1.58% 1.66% 0.70% 0.25% 0.81% 0.53% 

  Unknown 10.46% 31.14% 30.04% 5.98% 6.28% 4.47% 13.86% 14.36% 

 
  2+ races - - - - - 2.98% 0.54% 0.08% 

  International 7.50% 5.57% 7.51% 4.65% 10.23% 11.66% 8.06% 29.86% 

College Affiliation:         

  Aeronautics 16.36% 8.35% 11.46% 4.98% 11.40% 10.67% 10.85% 11.32% 

  Business 3.40% 4.30% 4.35% 4.98% 4.88% 2.73% 4.05% 7.68% 

  Engineering 52.50% 56.20% 56.52% 52.49% 54.19% 57.57% 54.86% 56.46% 

  Psych. & Lib. Arts 3.64% 3.80% 3.16% 9.64% 6.28% 7.44% 5.63% 5.93% 

  Science 24.10% 27.34% 24.51% 27.91% 23.26% 21.59% 24.62% 18.62% 



 

115 

 

non-sample are comparable.  The one exception, however, is related to the 

underrepresentation of international students within the study sample (8.06%) when 

compared to the non-sample (29.86%).   

Preparation of the Data Set 

Data for the current study were obtained from two sources: the Office of 

Institutional Research (OIR) and Noel-Levitz’s RMS Retention Data Center.  The 

approval of my IRB application gave me access to the data sets managed by OIR.  

Students’ names that appeared in both the initial OIR data set and the CSI-A data 

set were matched manually.  Once the participants were identified and included in a 

single merged data set, all other data were sent to my advisor and then deleted from 

my computer.  The second OIR data set I received did not include names; rather, 

PIDM numbers were used to merge the data set I had with the second OIR data set.  

Participants with missing data were removed from the merged data set.  Admission 

test scores were standardized and the ACT scores of participants who only had 

ACT scores available were converted to SAT combined scores.   

Four categorical variables were included in this study: (1) declared college 

major, (2) gender, (3) race/ethnicity, and (4) level of unmet financial need.  The 

first three variables were dummy coded.  The fourth variable, level of unmet 

financial need, was coded using a format appropriate for ordinal scale data.  The 

final dummy coding scheme used in regression analyses is provided in Table 4.2 (p. 

116).   
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Table 4.2 

Final Dummy and Ordinal Coding Scheme for Selected Variables Included in Regression Analyses 

 

Variable X20a X20b X20c X20d X21 X22a X22b X22c X22d X22e X22f X23a X22b X22c X22d 

 

A. Declared College Major 

               

     Engineering 0 0 0 0            

     Science 1 0 0 0            

     Aeronautics 0 1 0 0            

     Business 0 0 1 0            

     Psych. & Lib. Arts 0 0 0 1            

B. Gender                

     Male     0           

     Female     1           

C. Race/Ethnicity                

     White      0 0 0 0 0 0     

     Asian      1 0 0 0 0 0     

     Black      0 1 0 0 0 0     

     Hispanic      0 0 1 0 0 0     

     International      0 0 0 1 0 0     

     Unknown      0 0 0 0 1 0     

     Other      0 0 0 0 0 1     

D. Level of Unmet 

    Financial Need (%) 

               

     0-20            1 0 0 0 

     21-40            1 1 0 0 

     41-60            1 1 1 0 

     61-80            1 1 1 1 

     81-100            0 0 0 0 
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Descriptive Statistics 

Descriptive statistics for three of the IVs included in this study (i.e., gender, 

race, and college affiliation) were provided in Table 4.1 (p. 114).  In this section, 

descriptive statistics for the 20 remaining IVs are provided.  The range, mean, 

standard deviation, and median are provided for each IV.  Table 4.3 (pp. 118-119) 

includes the descriptive results of the raw scores for the CSI-A.  In general, there 

was very little variation in the mean scores across cohorts for each CSI-A scale.  

Set C contained scales with the most consistent ranges of scores with Social 

Enrichment (X12) and Career Counseling (X14) maintaining the same range across 

all years (X12: range = 4-28; X14: range = 5-35).   

Descriptive statistics for standardized test score (STS) and high school GPA 

(HSGPA), by cohort, are provided in Table 4.4 (p. 120).  With regard to STS (X18), 

scores ranged from 610-1580.  With the exceptions of the 2008 and 2010 cohorts, 

the lowest STS score associated with each of the other cohorts was in the 600s.  

The mean and median STS scores across all cohorts were very close (M = 1166.35, 

SD = 149.33, median = 1170).  With regard to HSGPA (X19), the descriptive results 

indicated that students entered the university with a high school GPA of around 

3.50 (M = 3.56, SD = 0.50, median = 3.62). 

Descriptive results for each grouping based on level of unmet financial need 

are provided in Table 4.5 (p. 120).  Level of unmet financial need was determined 

by subtracting the total dollar amount given to the student (i.e., from loans, grants, 

and scholarships) for the semester of entry from the total cost of tuition and fees.  
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The first group, X23a, includes those who had the lowest level of unmet financial 

need upon entering the university.  Financial need groupings are based solely on 

the dollar amount the student has left to pay.  Students from all cohorts (i.e., 2005-

2010) could be represented in any one of the five financial need groups.   

 

Table 4.3 

Descriptive Results for CSI-A Scales, by Set and by Cohort 
 

CSI-A Scales 2005 2006 2007 2008 2009 2010 Total 

        
Cohort Size (n) 439 395 253 301 430 403 2,221 

Set A- Academic Motivation        

X1 – Desire to Finish College        

     Range of Scores -24-30 -16-30 -6-30 -6-30 -13-30 -14-30 -24-30 

     Mean 21.68 21.42 23.06 22.42 20.68 22.22 21.80 

     SD 7.29 7.82 6.23 6.69 7.63 7.16 7.27 

     Median 23 24 24 23 22 24 23 

X2 – Academic Confidence        

     Range of Scores -20-30 -15-30 -5-30 -13-30 -22-30 -11-30 -22-30 

     Mean 15.02 14.85 17.58 15.67 13.37 15.74 15.18 

     SD 9.12 8.80 7.73 8.78 9.79 8.73 9 

     Median 16 16 18 17 14 17 16 

X3 – Study Habits        

     Range of Scores -36-36 -26-36 -30-36 -23-36 -29-36 -34-36 -36-36 
     Mean 9.13 9.46 12.81 11.95 10.05 12.32 10.75 

     SD 13.94 13.14 13.74 12.69 13.42 12.80 13.36 

     Median 11 10 16 12 10 14 12 

X4 – Intellectual Interests        

     Range of Scores -18-18 -18-18 -18-18 -18-18 -18-18 -15-18 -18-18 

     Mean 3.95 3.70 5.77 4.95 3.19 4.31 4.17 

     SD 10.02 9.25 8.67 8.81 8.29 8.11 8.93 
     Median 5 5 6 6 4 5 5 

X5 – Attitude toward Educators       

     Range of Scores -30-29 -25-30 -23-30 -15-30 -30-30 -24-30 -30-30 
     Mean 11.56 13.2 14.67 14.13 12.87 13.81 13.21 

     SD 9.93 10.12 9.31 9.40 9.49 9.87 9.77 
     Median 13 14 16 15 13 15 14 

Set B- General Coping Ability       

X6 – Family Emotional Support        

     Range of Scores -22-30 -26-30 -13-30 -15-30 -25-30 -21-30 -26-30 

     Mean 15.52 17.17 19.25 18.08 17.53 18.08 17.44 

     SD 11.39 10.52 8.99 10.35 10.02 9.75 10.33 

     Median 18 19 21 21 20 20 20 

X7 – Sense of Financial Security       

     Range of Scores -12-12 -12-12 -12-12 -12-12 -11-12 -12-12 -12-12 

     Mean 3.08 4.20 3.74 2.86 2.65 3.19 3.26 

     SD 6.04 5.90 6.35 5.84 5.98 5.96 6.02 

     Median 4 5 4 3 3 4 4 
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Table 4.3 (cont.)        

X8 – Openness        

     Range of Scores -9-42 -16-42 -8-42 -6-42 -12-42 1-42 -16-42 

     Mean 23.85 23.22 25.22 23.68 22.36 23.65 23.55 

     SD 9.04 9.54 8.90 9.18 9.10 8.68 9.11 

     Median 25 24 26 24 23 24 24 

 

 

 

 

X9 – Ease of Transition        

     Range of Scores -25-30 -27-30 -26-30 -24-29 -27-30 -24-30 -27-30 

     Mean 10.49 9.47 10.99 11.15 11.76 11.34 10.85 

     SD 9.60 10.40 10.66 9.95 9.81 9.51 9.96 

     Median 11 11 12 12 13 13 12 

X10 – Career Planning        

     Range of Scores -30-36 -23-36 -26-36 -12-36 -29-36 -22-36 -30-36 

     Mean 14.9 12.39 17.37 14.89 13.85 14.52 14.46 

     SD 11.57 12.59 11.07 11.70 11.89 12.11 11.95 

     Median 15 13 18 16 15 15 15 

Set C- Receptivity to Support Services       

X11 – Academic Assistance        
     Range of Scores 6-42 6-42 6-38 6-42 6-41 6-42 6-42 

     Mean 20.70 19.95 19.83 21.92 22.22 20.97 20.98 

     SD 8.18 8.12 6.83 7.88 8.22 8.03 8.01 

     Median 20 19 19 22 22 20 20 

X12 – Social Enrichment        

     Range of Scores 4-28 4-28 4-28 4-28 4-28 4-28 4-28 

     Mean 17.88 19.46 21.08 21.07 19.32 20.44 19.70 

     SD 5.22 5.28 4.95 5.06 5.40 5.30 5.34 

     Median 18 20 22 22 20 21 20 

X13 – Personal Counseling        

     Range of Scores 6-38 6-41 6-32 6-34 6-38 6-39 6-41 

     Mean 11.15 10.57 10.51 10.79 11.16 11.19 10.94 

     SD 5.81 5.33 5.20 5.88 6.17 5.84 5.75 

     Median 9 9 9 9 9 9 9 

X14 – Career Counseling        

     Range of Scores 5-35 5-35 5-35 5-35 5-35 5-35 5-35 

     Mean 23.18 21.54 22.04 22.64 21.43 22.32 22.19 

     SD 7.14 7.19 7.07 7.19 7.16 7.06 7.16 

     Median 24 21 22 23 22 23 22 

Set D- Social Motivation        

X15 – Self-Reliance        

     Range of Scores -12-30 -13-30 -8-30 -14-30 -9-30 -9-30 -14-30 

     Mean 15.88 15.24 17.28 15.65 14.53 15.86 15.63 

     SD 7.69 7.92 7.24 7.84 8.08 7.38 7.76 

     Median 16 16 18 16 15 16 16 

X16 – Sociability        

     Range of Scores -21-24 -20-24 -22-24 -15-24 -17-24 -18-24 -22-24 

     Mean 9.84 9.93 11.77 11.75 10.98 11.68 10.89 

     SD 9.02 8.87 8.71 8.27 8.83 8.62 8.78 

     Median 12 12 13 13 13 13 12 

X17 – Leadership        

     Range of Scores -15-24 -13-24 -17-24 -14-24 -18-24 -14-24 -18-24 

     Mean 9.85 9.15 11.50 10.57 8.70 10.41 9.89 

     SD 7.80 8.05 7.83 7.66 8.07 7.82 7.93 

     Median 10 10 12 11 9 11 11 
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 Table 4.4 

Descriptive Results for Academic IVs in Set E 
 

Cohort 
STS HSGPA 

Range M SD Median Range M SD Median 

2005-2006 690-1530 1192.09 148.39 1200 2.13-4.72 3.58 0.55 3.62 

2006-2007 660-1560 1175.97 148.59 1180 2.00-7.03 3.58 0.56 3.60 

2007-2008 610-1580 1163.12 152.28 1190 2.00-4.00 3.50 0.45 3.57 

2008-2009 740-1560 1149.07 155.53 1150 2.00-5.15 3.59 0.54 3.62 

2009-2010 660-1530 1148.39 149.45 1150 2.22-4.00 3.52 0.44 3.61 

2010-2011 840-1580 1162.93 140.32 1160 2.00-4.00 3.57 0.42 3.64 

Total 610-1580 1166.35 149.33 1170 2.00-7.03 3.56 0.50 3.62 

 

Table 4.5 

Descriptive Results for Level of Unmet Financial Need Variable 
 

 Variable Range M SD Median 

1 X23a  (0-20%) -19,116.95 to -334 -2,505.66 2,783.99 -1445.50 

2 X23b  (21-40%) -331 to 3,230 989.47 1,039.49 604.50 

3 X23c  (41-60%) 3,236 to 8,030 5,734.28 1,360.03 5,776.39 

4 X23d  (61-80%) 8,035.39 to 12,116.25 10,154.12 1,180.62 10,244 

5 Reference group 12,133 to 21,722 14,722.80 1,928.40 14,452.61 

 

Within the study sample, the lowest amount of need was -$19,116.95 and the 

highest amount of need was $21,722.  The subset of students who had the highest 

level of unmet financial need (81-100%) served as the reference group.   

Construct Validity and Reliability Analyses 

Construct validity.  Evidence of the validity and reliability of the CSI was 

found in The RMS Plus Research and Technical Guide (Stratil et al., n.d.).  

However, detailed statistical information was not provided for all analyses.  

Considering the relevance of construct validity to the subsequent analyses, a series 

of exploratory factor analyses (EFAs) with Varimax rotations were conducted on 

the 150 CSI-A items assigned to major scales to discern how well the items 
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clustered together (AERA et al., 1999).  Since the CSI-A was composed of 17 

major scales, the initial EFA utilized a 17-factor solution. As a check on this 

decision, I also conducted EFAs with 16-factor, 15-factor, 14-factor, and 13-factor 

solutions to identify the best fit model.  The best fit to the data set was determined 

based on the number of CSI-A items that fell into one of four categories: (1) correct 

loading, (2) loading on a related factor, (3) loading on an unrelated factor, and (4) 

no factor loading.  The results from these EFAs are reported in Table 4.6.   

 

Table 4.6 

Results for EFAs  

Item Loading 17-factor 16-factor 15-factor 14-factor 13-factor 

On correct factor 131 135 132 134 125 

On related factor 9 4 7 6 5 

On unrelated factor 3 0 2 1 8 

No loading 7 11 9 9 12 

Perfect correspondencea 87.33% 90% 88% 89.33% 83.33% 

Near-perfect correspondenceb 93.33% 92.66% 92.66% 93.33% 86.66% 

Note. a Perfect correspondence refers to the percentage of items that loaded on the correct factor.   
b Near-perfect correspondence refers to the percentage of items that loaded on the correct factor or 

on a related factor.   

 
 

Results from the 17-factor solution indicated that 87.3% of items had a 

perfect correspondence to scales, and 10 items (6%) loaded on an unrelated factor 

or did not load at all.  The 16-factor solution was an improvement with more items 

loading on correct factors (90%) and no items loading on unrelated factors.  

However, 11 items (7.3%) had no factor loading.  The 15-factor solution did not 

improve the percentage of items loading correctly (88%).  The 14-factor solution 

was an improvement from the 15-factor solution, with 89.33% of items loading 
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correctly.  The 13-factor solution resulted in the least number of correctly loaded 

items (n = 125; 83.33%) and more items with no loadings.     

 Ultimately, the 14-factor solution EFA was identified as the best fit model 

as it had a high percentage of perfect correspondence to scales, as well as a small 

percentage of items that loaded on unrelated factors or had no factor loading.  All 

14 components had eigenvalue values greater than one and collectively explained 

48% of the total variance.  Information regarding each factor, including the number 

of items that loaded on each factor, eigenvalues, and the percentage of total 

variance accounted for, are provided in Table 4.7.   

 

Table 4.7 

Factor Analysis Results for 14-Factor Solution 

Factor No. of items Eigenvalue Incremental R2 change Cumulative R2 change 

1 12 21.12 14.08 14.08 

2 15 8.52 5.68 19.76 

3 10 6.72 4.48 24.24 

4 9 5.96 3.97 28.21 

5 11 4.34 2.89 31.11 

6 10 4.03 2.69 33.79 

7 10 3.58 2.39 36.18 

8 9 3.23 2.16 38.34 

9 7 3.16 2.11 40.44 

10 10 2.82 1.88 42.33 

11 9 2.38 1.59 43.91 

12 6 2.20 1.46 45.37 

13 5 2.08 1.39 46.76 

14 7 1.89 1.26 48.03 

 

The results of this factor analysis indicated that primary factor loadings (> 

0.3) corresponded perfectly to items in ten of the 17 CSI-A scales (Table 4.8, p. 

123).  Four of these scales were included in Set A, Academic Motivation: Study 

Habits (Factor 1), Attitude Toward Educators (Factor 9), Intellectual Interests 
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   Table 4.8  

 Correspondence Between Assignment of CSI-A Items to Scales and Results from the 14-Factor Factor Analysis 

 Note: The correspondence between items and scales was confirmed by a Ruffalo Noel-Levitz representative (B. Phillips, personal communication,  

 October 2, 2017).

CSI-A Scales by Set 
# of 

Items 

Primary 

Factor(s) 

Primary Factor Loadings 

# of Items: Item # 

Related 

Factor(s): Item # 

Unrelated 

Factor: Item # 

No Factor 

Loading 

Set A- Academic Motivation       

   Desire to Finish College  10 11 10: 35, 59, 90, 122, 144, 47, 71, 108, 130, 160    

   Academic Confidence 10 6 7: 40, 73, 103, 179, 29, 121, 165 8: 53, 84 4: 135  

   Study Habits 12 1 12: 25, 60, 89, 119, 146, 172,43, 67, 99, 111, 133, 154    

   Intellectual Interests 6 8 6: 55, 112, 177, 24, 94, 155    

   Attitude toward Educators 10 9 10: 23, 78, 115, 134, 162, 33, 61, 93, 123, 147    

Set B- Gen. Coping Ability       

   Family Emotional Support 10 5 10: 48, 80, 110, 141, 169, 69, 91, 125, 158, 38    

   Sense of Financial 

   Security 

8 13 

2 

4: 81, 170, 27, 113 

4: 44, 156, 175, 106 

   

   Openness 14 12 

4 

5: 72, 116, 161 

4: 64, 107, 131, 148 

  49, 28, 42, 87, 

176, 98, 140 

   Ease of Transition 10 10 9: 95, 109, 138, 164, 32, 58, 74, 118, 153 3:46   

   Career Planning 13 7 12: 41, 57, 82, 105, 152, 97, 178, 142, 22,70, 124, 166   2 

Set C- Rec. Support Services 

   Academic Assistance 6 2 5: 34, 68, 86, 151, 168 6: 114   

   Social Enrichment 4 2 4: 54, 66, 139, 149    

   Personal Counseling 6 2 6: 56, 75, 100, 136, 171, 39    

   Career Counseling 5 2 5: 30, 65, 88, 128, 159    

Set D- Social Motivation       

   Self-Reliance 10 4 

12 

5: 31, 62, 92, 120, 157 

4: 83,104, 132, 174 

  45 

   Sociability 8 3 8: 50, 85, 129, 167, 36, 77, 102, 145    

   Leadership 8 14 6: 79, 37, 117, 143, 52, 163 12: 127 

3: 96 
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(Factor 8), and Desire to Finish College (Factor 11).  A perfect match between 

items in scales and items loading on factors also was found for two scales in Set B, 

General Coping Ability: Family Emotional Support (Factors 5) and Sense of 

Financial Security (Factors 13 and 2), and one scale in Set D, Social Motivation: 

Sociability (Factor 3).  Three of the four scales that comprise Set C, Receptivity to 

Support Services, loaded on Factor 2: Social Enrichment, Personal Counseling, and 

Career Counseling).   

These factor analysis results also indicated that the correspondence of 

primary factors loading to scale items was nearly perfect for three additional CSI-A 

scales.  The Ease of Transition (Factor 10) scale from Set B had a single item load 

on a related factor.  Item 46 on the Ease of Transition scale, which read “I expect to 

make friends easily in college”, loaded on Sociability (Factor 3) which measures 

one’s general inclination to join in social activities.  One item from the Academic 

Assistance scale (i.e., 114) loaded on a related factor, Academic Confidence (Factor 

6).  The Leadership (Factor 14) scale from Set D had two items (i.e., 96 and 127) 

load on different, but related, factors within the same set (i.e., Factor 12 and 3).   

Finally, the results of the factor analysis indicated that one scale had an item 

that had a stronger loading on an unrelated factor. The Academic Confidence   

 (Factor 6) scale had two items (i.e., 53 and 84) load on a related factor, Intellectual 

Interests (Factor 8), and one item (i.e., 135) load on an unrelated factor, Self-

Reliance (Factor 4).  In addition, three scales contained items that didn’t load at all: 

Openness, Career Planning, and Self Reliance.  A total of nine items did not load 
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on any of the 17 factors: 49, 28, 42, 87, 176, 98, 140, 2, and 45.  Eight of the nine 

items were associated with Set B with seven of them being Openness scale items 

and one of them being a Career Planning scale item.   

In summary, 13 of the 17 CSI-A scales had at least near-perfect 

correspondence, of which ten scales had perfect correspondence.  Of the 150 items 

across these 17 scales, those that perfectly corresponded to factor loadings (134, or 

89.3%) far exceeded those that corresponded to a closely related factor (6, or 4%), 

to an unrelated factor (1, or .6%), and to those with no loadings (9, or 6%).  These 

results suggest that the CSI-A has sound construct validity and results obtained 

from the accessible population in this study can be utilized and appropriately 

interpreted.   

Reliability.  Reliability analyses were run at three different levels after all 

negatively worded items had been reverse scored.  The first level, which was at the 

instrument level, included all 150 CSI-A items in the analysis.  This was meant to 

provide an overall index of the internal consistency of the instrument as a whole.  

The second level, which was at the set level, involved analyses that included all 

items in all scales within each set which would show how closely related the items 

were.  The third level, which was at the scale level, involved separate analyses for 

the items encompassed within each of the 17 CSI-A scales.  The purpose of this 

was to determine the degree of internal consistency among items in each scale.   

The results of two of these reliability analyses are provided in Table 4.9 (p. 126).   
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Table 4.9 

Cronbach’s Alphas by Scale and Set  
 
 
 

Variable Set Scale 

Set A- Academic Motivation  0.929  

   X1 – Desire to Finish College   0.821 

   X2 – Academic Confidence  0.849 

   X3 – Study Habits  0.914 

   X4 – Intellectual Interests  0.880 

   X5 – Attitude Toward Educators  0.879 

Set B- General Coping Ability  0.853  

   X6 – Family Emotional Support  0.882 

   X7 – Sense of Financial Security  0.209 

   X8 – Openness  0.739 

   X9 – Ease of Transition  0.858 

   X10 – Career Planning  0.837 

Set C- Receptivity to Support Services 0.871  

   X11 – Academic Assistance  0.816 

   X12 – Social Enrichment  0.697 

   X13 – Personal Counseling  0.803 

   X14 – Career Counseling  0.799 

Set D- Social Motivation 0.904  

   X15 – Self-Reliance  0.814 

   X16 – Sociability  0.869 

   X17 – Leadership  0.860 

 

The Cronbach’s alpha for all of the items was 0.934 which indicated that 

the overall level of internal consistency was relatively high.  Cronbach’s alpha 

values for the sets of scales ranged from 0.853 (Set B) to 0.929 (Set A). Of the 17 

CSI-A scales, 15 scales had Cronbach’s alphas greater than 0.7, and one additional 

scale (i.e., Social Enrichment scale) was just under with a Cronbach’s alpha of 

0.697. The Cronbach’s alpha for Sense of Financial Security indicated a low level 

of internal consistency.   

Preliminary Analyses 

 Outlier analyses.  Before checking regression assumptions and conducting 

the primary analyses, I ran outlier analyses for the first two research questions 
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using SPSS.  Outliers are cases that include extreme values when they are 

compared to the rest of the distribution.  There are four reasons why outliers exist: 

(1) incorrect data entry, (2) missing data, (3) including a case in the sample that 

does not belong to the intended population, (4) and the distribution has more 

extreme values than a normal distribution (Tabachnick & Fidell, 1989).  The first 

three of these reasons did not influence this study due to the sources of data and the 

careful steps taken during the data preparation process. 

For Research Question 1 and Research Question 2, I utilized three 

regression diagnostic indexes to identify potential multivariate outliers.  I first 

referred to studentized residuals, which concerns the discrepancy between actual 

and predicted values.  According to Cohen et al. (2003), ±3.0 or ±4.0 is an 

acceptable distance/value for large sample sizes.  Next, I referred to centered 

leverage, which measures the extremity on independent variables.  Cohen et al. 

suggest using the formula, 2k/n, for large sample sizes to identify an appropriate 

cutoff.  The third index I referred to was Cook’s distance, which identifies highly 

influential data points.  In general, values greater than 1.00 are assumed to be 

outliers.  However, a more conservative threshold for Cook’s d values can be 

calculated using the formula 4/(n-k-1) which can provide additional insight.   

RQ 1.  Based on studentized residuals, and using ±4.0 as the cutoff value, 

eight outliers were found.  Based on the centered leverage formula, 405 cases were 

identified as potential outliers.  Based on a threshold of 1.00 for Cook’s distance 

values, no influential cases were found as the highest value was 0.01875.  
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However, after using the Cook’s d formula, 117 cases had values greater than 

0.00182.  After identifying the outliers that resulted from each diagnostic index, I 

created three additional copies of the data set, one for each outlier analysis.  I then 

deleted the indicated outliers for each of these data sets and reran the regression 

analyses to determine the impact of their removal.   

Of the 117 cases identified using the conservative threshold for Cook’s d 

values, 37 cases had first semester GPAs of zero.  There are two situations that can 

result in a student obtaining a zero GPA.  The first is failing all college-level 

courses during a given semester.  The second is withdrawing from all courses by 

the tenth week of a given academic semester and receiving a final grade of ‘W’ for 

each course.  Considering the latter scenario is not indicative of true Fs, the 22 

cases that reflected this were removed from the analysis, which resulted in a sample 

size of 2,199.  In addition, one case had a high school GPA of 7.03 due to 

weighting factors, which was almost two points greater than the next highest GPA 

of 5.15.  This single case was removed which resulted in a sample size of 2,198.   

RQ 2.  Based on studentized residuals, no outliers were found with the 

greatest value being 2.56567.  For centered leverage values, 286 cases were 

identified as outliers when using the proposed cutoff was 0.0222.  Using the 

conservative threshold for Cook’s d values, 4/(2066 – 23 -1), 66 cases had values 

greater than 0.00195.  Ultimately, the outliers identified using Cook’s values were 

removed as the adjusted R2 increased approximately four percent.  Table 4.10 (p. 

129) provides an overview of the influence of multivariate outliers for RQs 1 and 2. 
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Table 4.10 

Influence of Multivariate Outliers on Multiple Regression Models 
 

Diagnostic index 
No. of 

outliers 

n after outlier 

removal 

Adjusted 

R2 F P 

RQ 1      

- 0 2,221 .242 21.880 .000 

   Studentized residuals 8 2,213 .268 24.809 .000 

   Cook’s distance 117 2,104 .344 33.424 .000 

      Removal of withdrawn   

      students with 0.00 FSGPAs  

      and case with 7.03 HSGPA 

23 2,198 .271 25.759 .000 

RQ 2      

- 0 2,066 .284 25.104 .000 

   Studentized residuals 0 2,066 .284 25.104 .000 

   Cook’s distance 66 2,000 .3256 29.298 .000 
 

 

Regression assumptions.  Multiple regression analyses were conducted to 

investigate Research Questions 1 and 2.  To ensure the analyses did not result in 

biased results, the following six underlying assumptions identified by Cohen et al. 

(2003) were tested: (1) correct specification of the form of the relationship between 

IVs and DVs (i.e., linearity); (2) correct specification of the IVs in the regression 

model; (3) no measurement error in the IV; (4) constant variance of residuals (i.e., 

homoscedasticity); (5) independence of residuals; and (6) normality of residuals.  

Brief descriptions of each assumption and the statistical tests used to detect 

possible violations are provided in this section.     

Linearity.  The first assumption presupposes that the form of the 

relationship between each of the IVs and the DV is proper specified.  Violating this 

assumption can lead to biased regression coefficient and standard error estimates 

which, in turn, can result in incorrect significance tests and confidence intervals.  

To check this assumption, the standardized predicted values by standardized 
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residual scatterplot was visually inspected.  For both Research Questions 1 and 2, 

the lowess fit lines mostly followed the 0-lines.  This suggested that the IVs and the 

DV maintained approximately linear relationships and that this assumption was met 

(see Appendix E).   

Correct specification of IVs.  The second assumption presupposes that all 

of the IVs included in the regression model contribute to the variance in the DV.  

The inclusion of specific IVs in a given model are typically guided by theory and 

prior research.  The hierarchical regression model that is being tested in Research 

Questions 1 and 2 was constructed on the sole basis of theory.   

No measurement error in IV.  The third assumption presupposes that all of 

the IVs are measured without error and have perfect reliability.  If this assumption 

is violated, the error may skew results.  The most common measure of reliability, 

Cronbach’s alpha, was used to assess the construct validity and reliability of the 

CSI-A.  The results provided in Table 4.9 (p. 126) indicated that, with the 

exception of the Sense of Financial Security scale, all CSI-A scales were reliable 

and this assumption was met.  Considering the CSI-A instrument is the focus of this 

study, the Sense of Financial Security scale was kept in the model.  

Homoscedasticity.  The fourth assumption presupposes a constant variance 

of residuals around the regression line regardless of the value of the IV.  Violating 

this assumption could lead to biased estimates and incorrect results.  By satisfying 

the linearity assumption, this assumption also was met. 

Independence of residuals.  The fifth assumption presupposes that there is 
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no relationship between the residuals of the observations.  Dependent residuals 

affect standard errors which would ultimately lead to incorrect results.  I referred to 

the case-wise plot associated with each research question and found no apparent 

relationship among residuals and cases (Appendix E).  The R2 values for Research 

Questions 1 and 2 were .005 and .001, respectively.  I determined that the residuals 

were independent of one another and that this assumption was met.   

Normality of residuals.  The sixth assumption presupposes that the 

residuals around the regression line are normally distributed.  Violating this 

assumption does not lead to any major consequences in large sample sizes.  

However, non-normality is an indicator of possible model misspecification.  To 

determine normality for both research questions, I referred to the associated 

histograms and normal p-p plots (Appendix E).  Both sources indicated that this 

assumption was met.   

 Multicollinearity.  To determine whether any of the independent variables 

were highly correlated, I referred to variance inflation factor (VIF) values.  No 

evidence of multicollinearity existed, as the highest VIF values for Research 

Questions 1 and 2 were 2.369 and 2.406, respectively.  These values are well below 

the recommended cutoff value of 10 (Cohen et al., 2003).  

Results for Research Questions 

 The five research questions investigated in this study were concerned with 

the relationship between a specified DV and the following sets of IVs: 

a) Set A: CSI-A academic motivation scales; 
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b) Set B: CSI-A general coping ability scales; 

c) Set C: CSI-A receptivity to support services scales; 

d) Set D: CSI-A social motivation scales; 

e) Set E: academic factors; and 

f) Set F: demographic factors 

The sets listed above are the sets that are referred to in each of the research 

questions below.  Hierarchical multiple regression analyses were conducted to 

answer Research Questions 1 and 2.  Hierarchical logistic regression analyses were 

conducted to answer Research Questions 3, 4, and 5.   

 Results for RQ 1.  Research Question 1 was “What is the relationship of 

each of the following sets of variables to academic performance, as measured by 

first semester GPA”?  The null hypothesis was “The final model, containing all sets 

of variables, does not have a significant relationship with academic performance, as 

measured by first semester GPA” (H0: R
2

Y.ABCDEF = 0).  The alternative directional 

hypotheses were: (a) it is highly likely that multiple variables in Sets A, B, and E 

will have a significant positive relationship to FSGPA; (b) it is likely that at least 

one variable in Set D (i.e., Sociability) and in Set F (i.e., level of unmet financial 

need) will have a significant positive relationship to FSGPA; and (c) it is possible 

that one or more variables in Set C could have a significant positive relationship to 

FSGPA (H1: R
2

Y.ABCDEF ≠ 0).  

 The results of the hierarchical multiple regression analysis for Research 

Question 1 are provided in Table 4.11 (pp. 133-134).  In Model 1, the following 
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Table 4.11 

Results of the Hierarchical Multiple Regression Analysis for RQ 1 (N = 2,198) 
 

       Model 6 

Factor Code Model 1 B Model 2 B Model 3 B Model 4 B Model 5 B B 95% CI 

Constant  2.763 2.747 2.894 2.931 -1.062 -1.100 [-1.482, -.717] 

Desire to Finish College DTFC -.005 -.002 .000 -.000 .000 -.001 [-.006, .004] 

Academic Confidence AC .006 .008** .003 .003 -.001 -.001 [-.006, .005] 

Study Habits SH .008*** .008*** .008*** .008*** .007*** .006*** [.003, .009] 

Intellectual Interests II .003 .003 .003 .002 -.001 -.003 [-.007, .002] 

Attitude toward Educators ATE .000 .000 .000 -.001 .000 .000 [-.003, .004] 

Family Emotional Support FES  .004* .005* .005* .005* .005* [.001, .008] 

Sense of Financial Security SOFS  -.002 -.002 -.003 -.001 -.003 [-.009, .003] 

Openness OPEN  -.001 -.001 .001 .000 .001 [-.003, .005] 

Ease of Transition EOT  -.005* -.004* -.002 .002 .003 [-.001, .007] 

Career Planning CP  -.005** -.005** -.004* -.003* -.002 [-.005, .001] 

Academic Assistance AA   -.012*** -.012*** .002 .001 [-.004, .007] 

Social Enrichment SE   -.001 .001 -.003 -.005 [-.013, .002] 

Personal Counseling PC   .004 .002 .002 -.00009 [-.007, .007] 

Career Counseling CC   .005 .005 .001 .001 [-.004, .006] 

Self-Reliance SR    -.009** -.002 -.002 [-.008, .003] 

Sociability SOC    -.008** -.002 -.003 [-.007, .002] 

Leadership LEAD    .010** .003 .002 [-.004, .007] 

Standardized test score STS     .001*** .001*** [.001, .001] 

High school GPA HSGPA     .697*** .705*** [.633, .778] 

Declared college major          

   Science SCI     -.058 -.071 [-.149, .007] 

   Aeronautics AERO     .315*** .331*** [.227, .434] 
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Table 4.11 (cont.) 
         

   Business BUS     .403*** .372*** [.212, .532] 

   Psych. & Liberal Arts PLA     .205** .198** [.054, .341] 

Gender GEN        

   Female       .095* [.018, .172] 

Race/ethnicity         

   Asian ASN      -.063 [-.237, .112] 

   Black BLK      .005 [-.151, .162] 

   Hispanic HISP      -.030 [-.149, .089] 

   International INT      .370*** [.248, .492] 

   Unknown UNK      -.024 [-.113, .065] 

   Other OTH      .066 [-.198, .329] 

Unmet financial need (%)         

   0-20 FIN0-20      -.048 [-.150, .054] 

   21-40 
FIN21-

40 
     -.024 [-.126, .078] 

   41-60 
FIN41-

60 
     -.072 [-.173, .029] 

   61-80 
FIN61-

80 
     .030 [-.068, .127] 

Adjusted R2  .023 .030 .035 .042 .259 .275  

F Change  11.323 4.194 3.918 5.934 107.287 5.428  

∆ R2   .007 .005 .007 .217 .016  

Sig. F Change  .000 .001 .004 .000 .000 .000  

Note. *p < .05, ** p < .01, *** p < .0005 
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five CSI-A academic motivation scales that comprised Set A were entered: Desire 

to Finish College (DFC; X1), Academic Confidence (AC; X2), Study Habits (SH; 

X3), Intellectual Interests (II; X4), and Attitude toward Educators (ATE; X5).  This 

model was statistically significant, F(5, 2192) = 11.317, p < .0005, and explained 

2.3% of the variance in FSGPA (adjusted R2 = .023).  Of the five IVs, only SH (X3) 

was found to be statistically significant (B = .008, p < .0005).  

 In Model 2, the following five CSI-A general coping ability scales that 

comprised Set B were entered: Family Emotional Support (FES; X6), Sense of 

Financial Security (SFS; X7), Openness (OPEN; X8), Ease of Transition (EOT; X9), 

and Career Planning (CP; X10).  This model was statistically significant, F(10, 

2187) = 7.797, p < .0005, and explained an additional .7% of the variance in 

FSGPA (adjusted R2 = .030).  Five of the ten explanatory variables were found to 

be statistically significant, with two belonging to Set A and three belonging to Set 

B.  Three of the significant factors were found to have positive relationships with 

FSGPA: AC (B = .008, p < .01), SH (B = .008, p < .0005), and FES (B = .004, p < 

.05).  Two significant factors were found to have negative relationships with 

FSGPA: EOT (B = -.005, p < .05) and CP (B = -.005, p < .01).   

In Model 3, the following four CSI-A receptivity to support services scales 

that comprised Set C were added: Academic Assistance (AA; X11), Social 

Enrichment (SE; X12), Personal Counseling (PC; X13), and Career Counseling (CC; 

X14).  The addition of Set C resulted in a statistically significant increase of .5% to 

the explained variance in FSPGA (adjusted R2 = .035, F[14, 2183] = 6.718, p < 
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.0005).  Four explanatory variables remained statistically significant from the 

previous model: SH (B = .008, p < .0005), FES (B = .005, p < .05), EOT (B = -.004, 

p < .05), and CP (B = -.005, p < .01).  The fifth statistically significant IV was from 

Set C, AA (B = -.012, p < .0005).   

In Model 4, the three CSI-A social motivation scales that comprised Set D 

were entered: Self-Reliance (SR; X15), Sociability (SOC; X16), and Leadership 

(LEAD; X17).  The addition of Set D resulted in a statistically significant increase 

of .7% to the explained variance in FSPGA (adjusted R2 = .042, F[17, 2180] = 

6.617, p < .0005).  Seven of the 17 explanatory variables included in this model 

were found to be statistically significant.  Four of these variables were significant 

in Model 3: SH (B = .008, p < .0005), FES (B = .005, p < .05), CP (B = -.004, p < 

.05), and AA (B = -.012, p < .0005).  In addition, all of the IVs that comprised Set 

D were found to be statistically significant: SR (B = -.009, p < .01), SOC (B = -

.008, p < .01), and LEAD (B = .010, p < .01).   

In Model 5, the academic factors that comprised Set E were added: 

standardized test score (STS; X18), high school GPA (HSGPA; X19), and declared 

college major (X20).  The addition of Set E resulted in a statistically significant 

increase of 21.7% to the total explained variance in FSPGA (adjusted R2 = .259, 

F[23, 2174] = 34.310, p < .0005).  Of the eight variables that were found to be 

statistically significant contributors to the variance in FSGPA, three of them were 

found to be significant in all of the previous models: SH (B = .007, p < .0005), FES 

(B = .005, p < .05), and CP (B = -.003, p < .05).  The traditional academic 
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achievement predictors in Set E, STS (X18) and HSGPA (X19), made the greatest 

contributions to variance in FSGPA, (B = .001, p < .0005) and (B = .697, p < 

.0005), respectively.  The remaining three significant variables were enrollment in 

the following colleges: Aeronautics (AERO; X20b) (B = .315, p < .0005), Business 

(BUS; X20c) (B = .403, p < .0005), and Psychology and Liberal Arts (PLA; X20d) (B 

= .205, p < .001).   

In Model 6, the demographic factors that comprised Set F were entered: 

gender (GEN; X21), race/ethnicity (X22), and level of financial need (X23).  The 

addition of Set F led to a statistically significant increase of 1.6% in the explained 

variance in FSGPA (adjusted R2 = .275, F[34, 2163] = 25.486, p < .0005).  Nine 

IVs were found to be statistically significant.  Seven of these variables have been 

statistically significant in every model since they were introduced: SH (B = .006, p 

< .0005), FES (B = .005, p < .05), STS (B = .001, p < .0005), HSGPA (B = .705, p 

< .0005), AERO (B = .331, p < .0005), BUS (B = .372, p < .0005), and PLA (B = 

.198, p < .001).  The other two significant IVs came from Set F: GEN (B = .095, p 

< .05) and race/ethnicity- international (INT; X22d) (B = .370, p < .001).   

 The prediction equation for the final model is: Ŷ = -1.10 - .001X1 - .001X2 

+ .006X3 - .003X4 + .000X5 + .005X6 - .003X7 + .001X8 + .003X9 - .002X10 + 

.001X11 - .005X12 – .00009X13 + .001X14 -.002X15 - .003X16 + .002X17 + .001X18 + 

.705X19 - .071X20a + .331X20b + .372X20c + .198X20d + .095X21 - .063X22a + 

.005X22b - .030X22c + .370X22d - .024X22e + .066X22f  - .048X23a - .024X23b - .072X23c  

+ .030X23d.  
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Results for RQ 2.  Research Question 2 was “What is the relationship of 

each of the following sets of variables to academic performance, as measured by 

cumulative first year GPA”?  The null hypothesis was “The final model, containing 

all sets of variables, does not have a significant relationship with academic 

performance, as measured by cumulative first year GPA” (H0: R
2

Y.ABCDEF = 0).  The 

alternative directional hypotheses were: (a) it is highly likely that multiple variables 

in Sets A, B, and E will have a significant positive relationship to FSGPA; (b) it is 

likely that at least one variable in Set D (i.e., Sociability) and in Set F (i.e., level of 

unmet financial need) will have a significant positive relationship to FSGPA; and 

(c) it is possible that one or more variables in Set C could have a significant 

positive relationship to FSGPA (H1: R
2

Y.ABCDEF ≠ 0).  

The results of the hierarchical multiple regression analysis for Research 

Question 2 are provided in Table 4.12 (pp. 139-140).  Model 1, which included Set 

A only, accounted for 4% of the total explained variance in cumulative first year 

GPA (FYGPA) (adjusted R2 = .040).  The addition of Set A was statistically 

significant and was an improvement from the null model, F(5, 1994) = 17.551, p < 

.0005.  Three of the five variables included in Set A were found to significantly 

contribute to the explained variance: Desire to Finish College (DFC; X1) (B = -

.005, p < .05), Academic Confidence (AC; X3) (B = .005, p < .05), and Study 

Habits (SH; X5) (B = .009, p < .0005).   

The addition of Set B in Model 2 resulted in a statistically significant 

increase of 1.5% to the total variance explained in cumulative FYGPA (adjusted R2
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Table 4.12 

Results of the Hierarchical Multiple Regression Analysis for RQ 2 (N = 2,000) 
 

       Model 6 

Factor Code Model 1 B Model 2 B Model 3 B Model 4 B Model 5 B B 95% CI 

Constant  2.785 2.733 2.765 2.829 -.968 -1.029 [-1.371, -.688] 

Desire to Finish College DTFC -.005* -.002 -.002 -.001 -.002 -.003 [-.007, .002] 

Academic Confidence AC .005* .007** .004 .004 .001 .001 [-.004, .005] 

Study Habits SH .009*** .010*** .009*** .009*** .008*** .008*** [.005, .010] 

Intellectual Interests II .002 .002 .001 .001 -.003 -.005* [-.008, -.001] 

Attitude toward Educators ATE .002 .001 .001 .000 .000 .001 [-.002, .004] 

Family Emotional Support FES  .004* .005* .004 .005** .005** [.002, .008] 

Sense of Financial Security SOFS  .002 .002 .002 .003 .001 [-.004, .005] 

Openness OPEN  .001 .001 .002 .002 .003 [-.001, .006] 

Ease of Transition EOT  -.008*** -.008*** -.007** -.003 -.002 [-.006, .001] 

Career Planning CP  -.004** -.004* -.004* -.003* -.001 [-.004, .001] 

Academic Assistance AA   -.009** -.009** .005 .004 [-.001, .009] 

Social Enrichment SE   .003 .004 -.001 -.003 [-.009, .004] 

Personal Counseling PC   .004 .003 .002 .000 [-.006, .006] 

Career Counseling CC   .003 .003 .000 .000 [-.005, .004] 

Self-Reliance SR    -.009** -.003 -.003 [-.008, .001] 

Sociability SOC    -.005* .000 .000 [-.005, .004] 

Leadership LEAD    .013*** .005* .005* [.000, .009] 

Standardized test score STS     .001*** .001*** [.001, .001] 

High school GPA HSGPA     .628*** .650*** [.584, .716] 

Declared college major         

   Science SCI     -.031 -.031 [-.100, .038] 

   Aeronautics AERO     .249*** .261*** [.169, .353] 
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Table 4.12 (cont.) 
        

   Business BUS     .383*** .354*** [.211, .498] 

   Psych. & Liberal Arts PLA     .281** .295*** [.165, .425] 

Gender (female = 1) GEN      .058 [-.011, .126] 

Race/ethnicity         

   Asian ASN      .017 [-.142, .176] 

   Black BLK      -.001 [-.140, .138] 

   Hispanic HISP      -.033 [-.141, .074] 

   International INT      .381*** [.275, .488] 

   Unknown UNK      .018 [-.059, .096] 

   Other OTH      .209 [-.045, .462] 

Unmet financial need (%)         

   0-20 FIN0-20      -.062 [-.153, .028] 

   21-40 
FIN21-

40 
     -.063 [-.154, .027] 

   41-60 
FIN41-

60 
     -.069 [-.158, .021] 

   61-80 
FIN61-

80 
     -.035 [-.121, .051] 

Adjusted R2  .040 .055 .057 .067 .304 .325  

F Change  17.551 7.241 2.273 8.265 113.125 6.676  

∆ R2   .015 .002 .010 .237 .021  

Sig. F Change  .000 .000 .059 .000 .000 .000  

Note. *p < .05, ** p < .01, *** p < .0005 
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= .055, F[10, 1989] = 12.533, p < .0005).  Two factors from Model 1 remained 

significant: AC (B = .007, p < .01), and SH (B = .010, p < .0005).  Three factors 

from Set B were found to be statistically significant: Family Emotional Support 

(FES; X6) (B = .004, p < .05); Ease of Transition (EOT; X9) (B = -.008, p < .0005); 

and Career Planning (CP; X10) (B = -.004, p < .05).   

In Model 3, the overall model was found to be statistically significant when 

Set C was added, F(14, 1985) = 9.625, p < .0005.  The addition of Set C in Model 3 

resulted in a .2% increase to the total explained variance in cumulative GPA 

(adjusted R2 = .057).  Although the overall model was significant, the addition of 

Set C to Sets A and B was not (ΔF = 2.273, p = .059).  Five factors were found to 

significantly contribute to the total explained variance in the DV: SH (B = .009, p <  

.0005); FES (B = .005, p < .05); EOT (B = -.007, p < .0005); CP (B = -.004, p < 

.05); and Academic Assistance (AA; X11) (B = -.009, p < .01).   

In Model 4, the last set of CSI-A scales (i.e., Set D), was added.  This 

addition led to a significant increase of 1% to the total explained variance in the 

DV and a statistically significant ΔF of 8.265 with p < .0005, adjusted R2 = .067, 

F(17, 1982) = 9.472, p < .0005.  Four factors from Model 3 continued to be 

significant contributors to cumulative FYGPA in Model 4: SH (B = .009, p < 

.0005); EOT (B = -.007, p < .01); CP (B = -.004, p < .05); and AA (B = -.009, p < 

.01).  All three factors that comprised Set D were also found to be significant: Self- 

Reliance (SR; X15) (B = -.009, p < .01); Sociability (SOC; X16) (B = -.005, p < .05);  

and Leadership (LEAD; X17) (B = .013, p < .0005).   
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In Model 5, Set E (i.e., academic variables) was added to Sets A-D.  The 

addition of Set E led to a statistically significant ΔF of 113.125 at p < .0005 and a 

significant increase of almost 24% to the total explained variance in the DV, 

adjusted R2 = .304, F(23, 1976) = 38.888, p < .0005.  A total of nine factors were 

found to be statistically significant, four of which came from Sets A-D: SH (B = 

.008, p < .0005); FES (B = .005, p < .01); CP (B = -.003, p < .05); and LEAD (B = 

.005, p < .05).  Of the five significant factors from Set E, HSGPA had the greatest 

effect on cumulative FYGPA (B = .628, p < .0005), and was following by STS (B = 

.001, p < .0005).  The final three factors corresponded to enrollment in the 

following colleges: Aeronautics (AERO; X20b) (B = .249, p < .0005), Business 

(BUS; X20c) (B = .383, p < .0005), and Psychology and Liberal Arts (PLA; X20d) (B 

= .281, p < .0005).   

In the final model, Model 6, Set F (i.e., demographic variables) was added 

to Sets A-E.  The addition of gender, race/ethnicity, and level of unmet financial 

need let to a statistically significant ΔF of 6.676 at p < .0005 and a significant 

increase of approximately 2% to the total explained variance in the DV, adjusted R2 

= .325, F(34, 1965) = 29.298, p < .0005.  A total of ten factors were found to 

significantly contribute to the variance in the DV, with nine of them being 

significant in the previous model.  Two came from Set A: SH (B = .008, p < .0005) 

and II (B = -.005, p < .05).  One came from Set B: FES (B = .005, p < .01).  One 

came from Set D: LEAD (B = .005, p < .05).  Five factors from Set E were found to 

be statistically significant: STS (B = .001, p < .0005); HSGPA (B = .650, p < 
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.0005); AERO (B = .261, p < .0005); BUS (B = .354, p < .0005); and PLA (B = 

.295, p < .0005).  The tenth significant factor came from Set F: International (INT; 

X22d) (B = .381, p < .0005).   

The prediction equation for the final model is: Ŷ = -1.029 - .003X1 + .001X2 

+ .008X3 - .005X4 +.001X5 + .005X6 + .001X7 + .003X8 - .002X9 - .001X10 + 

.004X11 - .003X12 + .000X13 + .000X14 -.003X15 + .000X16 + .005X17 + .001X18 + 

.650X19 - .031X20a + .261X20b + .354X20c + .295X20d + .058X21 + .017X22a - 

.001X22b - .033X22c + .381X22d + .018X22e + .209X22f  - .062X23a - .063X23b - 

.069X23c - .035X23d.  

Results for RQ 3.  Research Question 3 was “What is the relationship of 

each of the following sets of variables to persistence to the second semester”?  The 

null hypothesis was “The final model, containing all sets of variables, does not 

have a significant relationship with persistence to the second semester” (H0: B1 = 

… = B34 = 0).  The alternative directional hypotheses were: (a) it is highly likely that 

multiple variables in Sets A, B, C and E will have a significant positive relationship 

to this DV; (b) it is likely that at least one variable in Set D (i.e., Sociability) and in 

Set F (i.e., level of unmet financial need) will have a significant positive 

relationship to this DV; and (c) it is possible that one or more variables in Set C 

could have a significant positive relationship to this DV (H1: B1 ≠ … ≠ B34 ≠ 0).   

 A hierarchical logistic regression was used to analyze data for this research 

question.  Logistic regression is oftentimes used to analyze the relationships 

between IVs and a dichotomous DV by predicting the probability that the observed 
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case belongs to either group (Grimm & Yarnold, 1995).  The results of this analysis 

are provided in Table 4.13 (p. 145).  Models 1-4, which included the first four sets 

of CSI-A scales, were not statistically significant (Model 1: χ2(5) = 7.910, p =.161; 

Model 2: χ2(10) = 9.932, p =.446; Model 3: χ2(14) = 14.407, p =.420; Model 4: 

χ2(17) = 16.465, p =.491).  One variable in Set A, Attitude toward Educators (ATE; 

X5), was found to be statistically significant in Models 1-4 at p <.05.  The addition 

of Set E in Model 5 resulted in a statistically significant model, χ2(23) = 40.009, p 

=.015.  Four factors were found to make statistically significant contributions, one 

of which was ATE.  The other three factors came from Set E: STS (X18), HSGPA 

(X19), and Psychology and Liberal Arts (PLA; X20d).   

The final logistic regression model, Model 6, was statistically significant 

and explained 5.9% (Nagelkerke R2) of the variance in persistence, χ2(34) = 

52.526, p =.022.  A good fit was determined by the use of the Hosmer-Lemeshow 

test, an inferential goodness-of-fit test.  It yielded an insignificant chi-square 

statistic which suggested that the model fit the data well χ2(8) = 12.400 (p = .134).  

In addition, the decrease in the -2 log likelihood (-2LL) between the null model (-

2LL = 1124.331) and the final model (-2LL = 1071.705) indicated that the overall 

fit of the final model was better than the null model.   

Reviewing the correct classification of cases also is an important indicator 

of model adequacy.  The model was run initially with a .50 cutoff value and 

classified cases into the persister group if the predicted probability associated with 

a case was greater than .50.  This resulted in the correct classification of 93% of 
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Table 4.13 

Results of the Hierarchical Logistic Regression Analysis for RQ 3 (N = 2,221) 

Note: *p < .05, *** p < .0005 

       Model 6 

Factor Code 
Model 1 

B 

Model 2 

B 

Model 3 

B 

Model 4 

B 

Model 5 

B 
B Exp(B) 

Constant  2.424 2.484 2.128 2.216 -.808 -1.290 1.383 

Desire to Fin. College DTFC .020 .022 .016 .017 .017 .017 1.017 

Academic Confidence AC -.001 .001 .005 .010 -.001 -.001 .999 

Study Habits SH .000 -.002 -.002 -.001 .001 -.001 .999 

Intellectual Interests II .017 .020 .019 .017 .016 .013 1.013 

Att. toward Educators ATE -.021* -.022 -.023* -.024* -.025* -.024* .976 

Family Emo. Support FES  .007 .006 .007 .007 .008 1.008 

Sense of Fin. Security SOFS  .007 .009 .008 .009 .007 1.007 

Openness OPEN  -.008 -.011 -.005 -.008 -.009 .991 

Ease of Transition EOT  -.003 -.002 .002 .006 .006 1.007 

Career Planning CP  -.004 -.006 -.003 -.005 -.004 .996 

Academic Assistance AA   .005 .005 .018 .016 1.016 

Social Enrichment SE   .036 .037 .032 .030 1.030 

Personal Counseling PC   -.004 -.006 -.008 -.010 .991 

Career Counseling CC   -.010 -.010 -.015 -.016 .984 

Self-Reliance SR    -.020 -.014 -.014 .986 

Sociability SOC    -.005 .004 .006 1.006 

Leadership LEAD    -.001 -.002 -.005 .995 

Standardized test score STS     .001* .002* 1.002 

High school GPA HSGPA     .419* .432* 1.540 

Dec. college major         

  Science SCI     -.236 -.248 1.282 

  Aeronautics AERO     -.091 -.056 1.057 

  Business BUS     -.375 -.410 1.507 

  Psych. & Liberal Arts PLA     -.709* -.705* 2.024 

Gender (1 = female) GEN       .162 .851 

Race/ethnicity         

  Asian ASN      -.208 1.232 

  Black BLK      .843 .431 

  Hispanic HISP      .137 .872 

  International INT      .826 .438 

  Unknown UNK      .654* .520 

  Other OTH      .338 .713 

Level of fin. need (%)         

  0-20 FIN0-20      .087 .917 

  21-40 FIN21-40      .003 .997 

  41-60 FIN41-60      .070 .932 

  61-80 FIN61-80      .121 .886 

Model χ2  7.910 9.932 14.474 16.465 40.009 52.526  

Δχ2   2.022 4.474 2.058 23.544 12.517  

Sig. Model χ2 Change  .061 .446 .420 .491 .015* .022*  

-2LL  1116.3 1114.2 1109.8 1107.7 1084.2 1071.7  
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the total number of cases, with 100% (n = 2066) of true persisters being correctly 

classified, and 0% of true leavers (n = 155) being incorrectly classified.  To 

determine the discriminatory power of a model, I looked at sensitivity, the 

proportion of correctly classified cases into the persister group, and specificity, the 

proportion of correctly classified cases into the leaver group.  Sensitivity and 

specificity values range between 0 and 1, with the latter indicating perfect 

discriminatory power (Kleinbaum & Klein, 2010).  This initial model’s sensitivity 

was 0.930 and the specificity was 0. 

In scenarios like this, Neter, Kutner, Nachtsheim, and Wasserman (1996) 

suggest using a priori information regarding the typical proportion of both groups 

in the population to select a cutoff value that results in the most accurate 

classification.  This is oftentimes accomplished by trial and error.  Historical 

institutional data shows the fall to spring semester retention rate for FTFT students 

at about a 93% from year to year, so I started with a cutoff value of .93 and 

continued to decrease the value.  The .80 cutoff had the greatest discriminatory 

power and correctly classified 92.3% of cases (sensitivity = .9332, specificity = 

.2571).  Table 4.14 provides the classification breakdown. 

 

Table 4.14 

Classification of Cases for Final Model for RQ 3 
 

 Predicted  

Observed Left Persisted % Correct 

 0 = left 9 146 5.8 

 1 = persisted 26 2040 98.7 

Overall % correct   92.3 

Note: The cut value is .800 
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Five factors were found to significantly contribute to the variance in 

persistence: Attitude toward Educators (ATE), STS, HSGPA, Psychology and 

Liberal Arts (PLA), and race/ethnicity- unknown (UNK).  Statistical information 

for these factors is provided in Table 4.15.   

 

Table 4.15 

Results of the Logistic Regression Analysis for RQ 3 for Significant IVs in 

Model 6 

Factor Code B SE Wald 
p 

value 
Odds ratio 95% CI 

Attitude toward Educators ATE -.024 .011 4.735 .030 .976 [.955, .998] 

Standardized test score STS .002 .001 5.635 .018 1.002 [1.000, 1.003] 

High school GPA HSGPA .432 .200 4.646 .031 1.540 [1.040, 2.281] 

Psych. & Liberal Arts PLA -.705 .348 4.117 .042 .494 [.250, .976] 

Unknowna UNK .654 .296 4.888 .027 1.923 [1.077, 3.433] 

Note.  The independent variables included in this table were significant at p < .05.  
a Unknown refers to a race/ethnicity category.  

 

 

According to the model, the log of the odds of a student persisting to 

second semester was negatively related to ATE and PLA.  Students with higher 

raw scores on the Attitude toward Educators scale were less likely to persist to 

second semester.  In addition, students who were enrolled in a PLA degree 

program were less likely to persist to second semester than students enrolled in an 

Engineering degree program.   

The log of the odds of a student persisting was positively related to STS, 

HSGPA, and UNK.  With every one-unit increase in STS, the odds of persisting to 

second semester increased by 1.002 (=e0.002) times.  With every one-unit increase 

in HSGPA, the odds of persisting to second semester increased by 1.54 (=e0.432) 
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times.  In addition, students who did not provide race/ethnicity information, and 

were coded as UNK, were 1.923 (=e0.654) times more likely to persist when 

compared to White students, the reference group.   

The final prediction equation is: predicted logit of (PERS_2ndSem) = - 

1.290 + .017X1 -.001X2 - .001X3 + .013X4 - .024X5 + .008X6 + .007X7 - .009X8 + 

.006X9 - .004X10 +.016X11 + .030X12 -.010X13 -.016X14 -.014X15 + .006X16 -

.005X17 + .002X18 + .432X19 -.248X20a - .056X20b - .410X20c -.705X20d + .162X21 - 

.208X22a + .843X22b + .137X22c + .826X22d + .654X22e + .338X22f + .087X23a + .003 

X23b + .070X23c + .121X23d. 

Results for RQ 4.  Research Question 4 was “What is the relationship of 

each of the following sets of variables to persistence to the second year”?  The null 

hypothesis was “The final model, containing all sets of variables, does not have a 

significant relationship with persistence to the second year” (H0: B1 = … = B34 = 0).  

The alternative directional hypotheses were: (a) it is highly likely that multiple 

variables in Sets A, B, C and E will have a significant positive relationship to this 

DV; (b) it is likely that at least one variable in Set D (i.e., Sociability) and in Set F 

(i.e., level of unmet financial need) will have a significant positive relationship to 

this DV; and (c) it is possible that one or more variables in Set C could have a 

significant positive relationship to this DV (H1: B1 ≠ … ≠ B34 ≠ 0).   

A hierarchical logistic regression was used to analyze this research 

question.  The results of this analysis are provided in Table 4.16 (p. 149).  Models 

1-4, which included the first four sets of CSI-A scales, were not statistically  
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Table 4.16 

Results of the Hierarchical Logistic Regression Analysis for RQ 4 (N = 2,066) 

Note: *p < .05, *** p < .0005 

       Model 6 

Term Code 
Model 1 

B 

Model 2 

B 

Model 3   

B 

Model 4 

B 

Model 5 

B 
B Exp(B) 

Constant  1.257 1.225 1.081 1.115 -2.282 -2.157 .116 

Desire to Fin. College DTFC .017 .018 .021* .022* .024* .022* 1.022 

Academic Confidence AC -.006 -.005 -.007 -.008 -.011 -.010 .990 

Study Habits SH .002 .000 -.001 -.001 -.004 -.006 .994 

Intellectual Interests II .008 .010 .009 .009 .009 .006 1.006 

Att. toward Educators ATE -.003 -.005 -.006 -.006 -.006 -.005 .995 

Family Emo. Support FES  .011 .014* .013 .014* .014* 1.014 

Sense of Fin. Security SOFS  .006 .007 .007 .010 .004 1.004 

Openness OPEN  -.005 -.004 -.004 -.004 -.003 .997 

Ease of Transition EOT  -.007 -.005 -.004 .001 .002 1.002 

Career Planning CP  .002 .003 .003 .002 .004 1.004 

Academic Assistance AA   -.010 -.011 .000 -.001 .999 

Social Enrichment SE   -.009 -.009 -.012 -.021 .979 

Personal Counseling PC   .020 .019 .022 .022 1.022 

Career Counseling CC   .009 .009 .004 .008 1.008 

Self-Reliance SR    -.005 .002 .004 1.004 

Sociability SOC    -.006 .000 -.002 .998 

Leadership LEAD    .011 .004 .003 1.003 

Standardized test score STS     .000 .000 1.000 

High school GPA HSGPA     .770*** .797*** 2.220 

Dec. college major         

  Science SCI     -.140 -.263 .769 

  Aeronautics AERO     .494* .487* 1.627 

  Business BUS     .426 .362 1.437 

  Psych. & Liberal Arts PLA     -.365 -.503 .604 

Gender (1 = female) GEN       .418* 1.519 

Race/ethnicity         

  Asian ASN      -.053 .948 

  Black BLK      -.195 .823 

  Hispanic HISP      -.262 .769 

  International INT      .578* 1.782 

  Unknown UNK      -.092 .912 

  Other OTH      -.322 .725 

Level of fin. need (%)         

  0-20  FIN0-20      -.178 .837 

  21-40 FIN21-40      -.492* .611 

  41-60 FIN41-60      -.419* .657 

  61-80 FIN61-80      -.095 .910 

Model χ2  6.473 12.178 15.925 17.212 63.817 92.269  

Δχ2   5.705 3.747 1.287 46.605 28.452  

Sig. Model χ2 Change  .263 .273 .318 .440 .000 .000  

-2LL  1911.03 1905.3 1901.5 1900.3 1853.8 1825.2  
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significant (Model 1: χ2(5) = 6.473, p =.263; Model 2: χ2(10) = 12.178, p =.273; 

Model 3: χ2(14) = 15.925, p =.318; Model 4: χ2(17) = 17.212, p =.440).  None of 

the variables in Models 1 and 2 were found to be statistically significant.  In Model 

3, two variables were statistically significant at p<.05: Desire to Finish College 

(DFC; X1) and Family Emotional Support (FES; X6).  Only DFC remained 

significant in Model 4.  The addition of Set E in Model 5 resulted in a statistically 

significant model, χ2(23) = 63.817, p < .0005.  Four factors were found to be a 

statistically significant: DFC, FES, HSGPA, and AERO.  

The final logistic regression model was statistically significant and 

explained 7.2% (Nagelkerke R2) of the variance in persistence, χ2(34) = 92.269, p < 

.0005.  A good fit was determined by use of the Hosmer-Lemeshow test, an 

inferential goodness-of-fit test.  It yielded an insignificant chi-square statistic, 

which suggested that the model fit the data well, χ2(8) = 5.470, p = .706.  The 

decrease in the -2 log likelihood (-2LL) between the null model (-2LL > 1911.039) 

and the final model (-2LL = 1825.243) also indicated that the overall fit of the final 

model was better than the null.  The final model was able to correctly classify 

68.8% of cases (sensitivity = .8769, specificity = .2863) as shown in Table 4.17.   

 

Table 4.17 

Classification of Cases for Final Model for RQ 4 
 

 Predicted  
Observed Left Persisted % Correct 

 0 = left 189 173 52.2 

 1 = persisted 471 1233 72.4 

Overall % correct   68.8 

Note: The cut value is .800 
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Eight factors were found to be statistically significant in the final model, 

including all four significant factors from Model 5.  The other four factors came 

from Set F: Gender (GEN; X21), International (INT; X22d), 21-40% level of unmet 

financial need (FIN21-40; X23b), and 41-60% level of unmet financial need (FIN41-

60; X23c).  Descriptive results for the eight statistically significant factors in Model 

6 are provided in Table 4.18.   

 

Table 4.18 

Results of the Logistic Regression Analysis for RQ 4 for Significant IVs in 

Model 6 

Factor Code B SE Wald 
p 

value 

Odds 

ratio 
95% CI 

Desire to Finish College DFC .022 .010 4.690 .030 1.022 [1.002, 1.043] 

Family Emotional Support FES .014 .007 3.929 .047 1.014 [1.000, 1.028] 

HSGPA HSGPA .797 .144 30.709 .000 2.220 [1.674, 2.943] 

Aeronautics AERO .487 .223 4.784 .029 1.627 [1.052, 2.516] 

Gender (female = 1) GEN .418 .163 6.550 .010 1.519 [1.103, 2.093] 

International INT .578 .290 3.970 .046 1.782 [1.010, 3.146] 

21-40% level of unmet need FIN21-40 -.492 .201 5.992 .014 .611 [.412, .907] 

41-60% level of unmet need FIN41-60 -.419 .202 4.292 .038 .657 [.442, .978] 

 

 

According to this model, the log of the odds of a student persisting to the 

second year was positively related to five significant factors: DFC, FES, HSGPA, 

AERO, and GEN, and INT.  A one-unit increase in DFC scores increased the odds 

of persisting by 1.022 (=e0.022) times, and a one unit increase in FES scores 

increased the odds of persisting by 1.014 (=e0.014) times.  The odds of a student 

enrolled in an AERO degree program persisting to the second year was 1.627 

(=e0.487) times greater than the odds of a student enrolled in the College of 
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Engineering.  The odds of a female student persisting was 1.519 (=e0.418) times 

greater than the odds of a male student.  The odds of an international student 

persisting was 1.782 (=e0.578) times greater than the odds of a White student 

persisting.  With every one-unit increase in HSGPA, a student’s odds of persisting 

to the second year increased by 2.220 (=e0.797) times.  The log of the odds of a 

student persisting to the second year was negatively related to the two significant 

financial need factors: 21-40% and 41-60%.  Students who had levels of unmet 

financial need at either 21-40% or 41-60% were less likely to persist than students 

who had 81-100% of their financial need unmet.   

The final prediction equation is: predicted logit of (PERS_2ndYr) = -2.157 

+ .022X1 -.010X2 - .006X3 + .006X4 - .005X5 + .014X6 + .004X7 - .003X8 + .002X9 

+ .004X10 -.001X11 - .021X12 +.022X13 +.008X14 +.004X15 - .002X16 +.003X17 + 

.000X18 + .797X19 -.263X20a + .487X20b + .362X20c - .503X20d + .418X21 - .053X22a 

- .195X22b - .262X22c + .578X22d - .092X22e - .322X22f - .178X23a - .492 X23b - 

.419X23c - .095X23d. 

Results for RQ 5.  Research Question 5 was “What is the relationship of 

each of the following sets of variables to persistence to the third year”?  The null 

hypothesis was “The final model, containing all sets of variables, does not have a 

significant relationship with persistence to the third year” (H0: B1 = … = B34 = 0).  

The alternative directional hypotheses were: (a) it is highly likely that multiple 

variables in Sets A, B, C and E will have a significant positive relationship to this 

DV; (b) it is likely that at least one variable in Set D (i.e., Sociability) and in Set F 
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(i.e., level of unmet financial need) will have a significant positive relationship to 

this DV; and (c) it is possible that one or more variables in Set C could have a 

significant positive relationship to this DV (H1: B1 ≠ … ≠ B34 ≠ 0).   

A hierarchical logistic regression was used to analyze this research 

question.  The results of this analysis are provided in Table 4.19 (p. 154).  All six 

models were statistically significant with the following chi-square values: Model 1 

(Set A), χ2(5) = 15.548, p = .008; Model 2 (Set B), χ2(10) = 22.255, p =.014, Δχ2 = 

6.707; Model 3, χ2(14) = 29.843, p =.010, Δχ2 = 6.781; Model 4, χ2(17) = 29.843, p 

=.028, Δχ2 = .807; Model 5, χ2(23) = 86.722, p < .0005, Δχ2 = 56.879; and Model 6, 

χ2(34) = 94.512, p < .0005, Δχ2 = 7.790.  In Model 1, two IVs were found to be 

statistically significant, Desire to Finish College (DFC; X1) and Study Habits (SH; 

X3) at p <.05.  In Models 2-4, SH was the only variable that remained significant at 

p < .05.  Model 4 (CSI-A scales; Sets A-D) accounted for a little over 3% of the 

total variance in third year persistence (Nagelkerke R2 = .032).  The addition of Set 

E in Model 5 resulted in an almost 6% increase in the total explained variance 

(Nagelkerke R2 = .091).  All four significant factors in Model 5, and their 

associated p-values, carried over into Model 6 (i.e., SH, STS, HSGPA, and AERO).   

The final logistic regression model, Model 6, explained almost 10% of the 

variance in third year persistence (Nagelkerke R2 = .098).  A good fit was 

determined by use of the Hosmer-Lemeshow test, inferential goodness-of-fit test.  

It yielded an insignificant chi-square statistic which suggested that the model fit the 

data well χ2(8) = 10.532, p = .230.  In addition, the decrease in the -2 log 
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Table 4.19 

Results of the Hierarchical Logistic Regression Analysis for RQ 5 (N = 1,704) 

Note: *p < .05, **p < .01, *** p < .0005 

       Model 6 

Term Code 
Model 1 

B 

Model 2 

B 

Model 3 

B 

Model 4 

B 

Model 5 

B 
B Exp(B) 

Constant  1.973 2.031 2.670 2.765 -.789 .583 1.791 

Desire to Fin. College DTFC -.026* -.017 -.019 -.018 -.015 -.016 .984 

Academic Confidence AC .011 .017 .007 .009 .000 .004 1.004 

Study Habits SH .016* .015* .016* .016* .018** .017* 1.017 

Intellectual Interests II .001 .003 .005 .005 .001 -.001 .999 

Att. toward Educators ATE .010 .009 -.009 .008 .010 .009 1.009 

Family Emo. Support FES  .011 .007 .007 .007 .009 1.009 

Sense of Fin. Security SOFS  -.007 -.010 -.011 -.008 -.007 .993 

Openness OPEN  -.010 -.009 -.008 -.010 -.011 .989 

Ease of Transition EOT  -.008 -.011 -.013 -.009 -.007 .993 

Career Planning CP  -.010 -.010 -.010 -.011 -.011 .989 

Academic Assistance AA   -.014 -.015 .002 .003 1.003 

Social Enrichment SE   .006 .002 -.006 -.007 .993 

Personal Counseling PC   -.026 -.027 -.026 -.025 .976 

Career Counseling CC   .005 .004 .001 .002 1.002 

Self-Reliance SR    -.009 .000 .001 1.001 

Sociability SOC    .005 .013 .010 1.010 

Leadership LEAD    .003 -.005 -.004 .996 

Standardized test score STS     .002*** .002*** 1.002 

High school GPA HSGPA     .669*** .593** 1.809 

Dec. college major         

  Science SCI     -.081 -.030 1.030 

  Aeronautics AERO     -1.239*** 1.254*** .285 

  Business BUS     -.531 .470 .625 

  Psych. & Liberal Arts PLA     -.789 -.196 1.216 

Gender (1 = female) GEN       .399* .671 

Race/ethnicity         

  Asian ASN      .976 .377 

  Black BLK      -.059 1.061 

  Hispanic HISP      .064 .938 

  International INT      .062 .940 

  Unknown UNK      .037 .964 

  Other OTH      .125 .882 

Level of fin. need (%)         

  0-20 FIN0-20      .046 1.047 

  21-40 FIN21-40      -.058 .944 

  41-60 FIN41-60      -.021 .979 

  61-80 FIN61-80      -.056 .946 

Model χ2  15.548 22.255 29.036 29.843 86.722 94.512  

Δχ2   6.707 6.781 .807 56.879 7.790  

Sig. Model χ2 Change  .008 .014 .010 .028 .000 .000  

-2LL  1336.8 1330.1 1323.3 1322.5 1265.6 1257.8  
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likelihood (-2LL) between the null model (- 2LL = 1352.387) and the final model (-

2LL = 1257.875) indicated that the overall fit of the final model was better than the 

null model.   

Five factors were found to have statistically significant positive 

relationships with persistence to the third year: SH, STS, HSGPA, AERO, and 

GEN.  Statistical information is provided in Table 4.20.  A one-unit increase in SH 

scores increased the odds of a student persisting by 1.017 (=e0.017) times.  A one-

unit increase in STS increased the odds of persisting by 1.002 (=e0.002) times, and 

the odds of persisting to the third year were 1.809 (=e0.593) times greater with every 

one unit increase in HSGPA.   

 

Table 4.20 

Results of the Logistic Regression Analysis for RQ 5 for Significant IVs in 

Model 6 

Factor Code B SE Wald p-value Odds ratio 95% CI 

Study Habits SH .017 .007 5.627 .018 1.017 [1.003, 1.031] 

Standardized test score STS .002 .001 14.496 .000 1.002 [1.001, 1.004] 

High school GPA HSGPA .593 .176 11.351 .001 1.809 [1.281, 2.554] 

Aeronautics AERO 1.254 .309 16.427 .000 3.505 [1.911, 6.428] 

Gender (female = 1) GEN -.399 .199 4.017 .045 1.490 [1.009, 2.199] 

 

Results also indicated that the odds of persisting were 3.505 (=e1.254) times 

greater for students enrolled in an AERO degree program versus an engineering 

program.  Lastly, the odds of a female student persisting to the third year were 1.49 

(=e0.399) times greater than those of a male student.  The cutoff value for the final 

model was set at .70, and it was able to correctly classify 84.8% of cases 
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(sensitivity = .8756, specificity = .3409).  The classification breakdown is provided 

in Table 4.21.   

 

Table 4.21 

Classification of Cases for Final Model for RQ 5 

 Predicted  

Observed Left Persisted % Correct 

 0 = left 30 201 13.0 

 1 = persisted 58 1415 96.1 

Overall % correct   84.8 

Note: The cut value is .700 

 

The final prediction equation is: predicted logit of (PERS_3rdYr) = 5.83 - 

.016X1 +.004X2 + .017X3 - .001X4 + .009X5 + .009X6 - .007X7 - .011X8 - .007X9 - 

.011X10 +.003X11 - .007X12 -.025X13 +.002X14 +.001X15 + .010X16 - .004X17 + 

.002X18 + .593X19 -.030X20a + 1.254X20b + .470X20c -.196X20d + .399X21 + 

.976X22a - .059X22b + .064X22c + .062X22d + .037X22e + .125X22f - .046X23a + .058 

X23b + .021X23c + .056X23d. 

Results for Additional Analyses 

 A theory-driven approach was taken when developing and testing the 

hierarchical regression model in this study.  To complement these initial analyses, 

and to gain a better understanding of the relationships between the IVs and DVs, a 

series of empirically-driven analyses were carried out.  A descriptive analysis of a 

subset of the sample for RQ 1 was conducted, and leverage plots were created and 

reviewed for RQs 1 and 2.  In addition, forward stepwise regression analyses were 

conducted for all five research questions and a comparative summary is provided.   
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Lastly, descriptive analyses of leavers and persisters in RQs 3-5 are discussed. 

 Descriptive analysis of selected cases for RQ 1.  In Research Question 1, 

the outlier analysis indicated that 37 of the potential outliers had first semester 

GPAs equal to zero.  Because 22 of these cases were due to course withdrawals, 

they were removed from the analysis.  The remaining cases with 0.00 GPAs (n = 

15) were reviewed to ascertain whether their academic performance improved and 

if they were retained.  Eight of the 15 continued on to the second semester (53%).  

Of the eight cases, four of them obtained cumulative first year GPAs of 0.00, and 

the other half obtained first year GPAs lower than a 0.5 (i.e., 0.26, 0.31, 0.35, and 

0.37).  Only one student of these eight continued on to the second year (i.e., third 

term), but did not persist to the third year (i.e., fifth term).  

 Leverage plot results for RQs 1 and 2.  Leverage plots tend to amplify 

both the linearity and nonlinearity of relationships between IVs and the DV.  For 

Research Question 1, the leverage residuals of FSGPA were plotted against each IV 

included in the analysis and examined (see Appendix F).  A total of 18 factors 

across all six sets had p-values less than .20.  For Research Question 2, the leverage 

residuals of cumulative FYGPA were examined.  A total of 23 factors were found 

to fit the aforementioned criteria.  The variables with significant p values are 

outlined in Table 4.22 (p. 158).   

 Stepwise analyses for RQs 1 and 2. A series of forward entry stepwise 

regression analyses were carried out to identify any potential differences in results 

obtained from the hierarchical regression.  Stepwise multiple regression is like  
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Table 4.22 

Leverage Plot Results for Selected Factors for RQs 1 and 2 (p < 0.20) 

Variable RQ1p-value RQ2 p-value 

Set A   

   X1 – Desire to Finish College 0.0933 0.0220 

   X2 – Academic Confidence 0.0001 0.0001 

   X3 – Study Habits 0.0001 0.0001 

   X4 – Intellectual Interests 0.0002 0.0001 

   X5 – Attitude toward Educators 0.0021 0.0001 

Set B   

   X6 – Family Emotional Support 0.0008 0.0001 

   X7 – Sense of Financial Security  0.0094 

   X8 – Openness 0.1630 0.0202 

   X9 – Ease of Transition  0.0461 

Set C   

   X11 – Academic Assistance 0.0001 0.0001 

   X12 – Social Enrichment  0.1346 

Set D   

   X14 – Sociability  0.4511 

   X17 – Leadership 0.0146 0.0001 

Set E   

   X18 – Standardized test score 0.0001 0.0001 

   X19 – High school GPA 0.0001 0.0001 

   X20d – Psychology & Liberal Arts  0.1608 

Set F   

   X21 – Gender (male = 0, female = 1) 0.0001 0.0001 

   X22b – Black 0.0699 0.0578 

   X22c – Hispanic 0.0292 0.0601 

   X22d – International 0.0002 0.0001 

   X22e – Unknown 0.0306 0.0871 

   X23a – Level of unmet need (0-20%) 0.0953 0.0484 

   X23d – Level of unmet need (61-80%) 0.0008 0.0060 

  

hierarchical regression in that predictor variables are entered in some sequential 

order.  However, the major difference between the two analyses is what determines 

the order of entry.  In hierarchical regression, the researcher determines the order of 

entry based on theory and research.  In stepwise regression, the statistical software 

(i.e., SPSS) makes this decision. A predictor variable is chosen for inclusion if the 

probability associated with the ∆R2 is smaller than .05, and the order in which it is 

entered is based on the strength of its correlation to the DV (Keith, 2014).  A 

discussion of the stepwise regressions by set, by cluster, and by most influential 
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IVs is provided below by research question.  A comparison of the stepwise 

analyses to the hierarchical analyses will come at the end of these discussions.   

 Stepwise regression results for Research Question 1.   

 By set.  Separate stepwise analyses were run for each set of IVs to see if the 

same IVs from the hierarchical regression model were significant.  The variables 

that were found to be significant in the first stepwise regression are provided in 

Table 4.23.  In total, 17 factors were found to be statistically significant. 

 

Table 4.23 

Stepwise Regression Results, by Order Entered, by Set, for RQ 1 

 

Variable Code B SE β p-value Adjusted R2 

Set A      .022 

   Constant  2.673 .035  .000  

   X3 – Study Habits SH .007 .001 .117 .000  

   X2 – Academic Confidence AC .006 .002 .060 .009  

Set B      .005 

   Constant  2.736 .035  .000  

   X6 – Family Emotional Support FES .006 .002 .072 .001  

Set C      .017 

   Constant  2.953 .063  .000  

   X11 – Academic Assistance AA -.016 .002 -.149 .000  

   X14 – Career Counseling CC .009 .003 .081 .001  

Set D      .009 

   Constant  2.829 .031  .000  

   X17 – Leadership LEAD .011 .003 .105 .000  

   X16 – Sociability SOC -.009 .002 -.098 .000  

Set E      .249 

   Constant  -.940 .151  .000  

   X19 – High school GPA HSGPA .734 .035 .430 .000  

   X18 – Standardized test score STS .001 .000 .169 .000  

   X20b – Aeronautics AERO .313 .051 .117 .000  

   X20c – Business BUS .437 .081 .103 .000  

   X20d – Psychology & Liberal Arts PLA .236 .069 .065 .001  

Set F      .027 

   Constant  2.658 .031  .000  

   X21 – Gender (female = 1) GEN .203 .038 .112 .000  

   X22d – International INT .292 .038 .112 .000  

   X23d – Level of fin. need (61-80%) FIN61-80 .211 .048 .101 .000  

   X23b – Level of fin. need (21-40%) FIN21-40 .134 .049 .064 .006  

   X23c – Level of fin. need (41-60%) FIN41-60 .126 .049 .060 .010  

Note. The results reported in this table are from the final model of each stepwise analysis. 
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 By cluster.  Two stepwise regressions were run to see which IVs would be 

statistically significant when they were analyzed by data source, or cluster. The first 

regression included Sets A-D which encompassed the 17 CSI-A scales.  The second 

regression included Sets E-F which encompassed academic and demographic IVs.  

 Of the 17 CSI-A scales entered into the first stepwise regression, seven 

scales were included in the final model: SH, AA, CP, SOC, CC, SR, and LEAD.  

The final model explained approximately 4% of the total variance in FSGPA and 

was found to be significant, adjusted R2 = .042, F(7, 2190) = 14.636, p < .0005.  Of 

the 17 academic and demographic factors that were entered into the second 

stepwise regression (i.e., Sets E-F), six factors were included in the final model: 

HSGPA (X19), race/ethnicity- INT (X22d), STS (X18), and enrollment in the 

Colleges of AERO (X20b), BUS (X20c), and PLA (X20d).  The final model was 

statistically significant and explained almost 27% of the total variance in FSGPA, 

adjusted R2 = .268, F(6, 2191) = 134.754, p < .0005.  In total, 13 factors across 

these two regression analyses were found to be statistically significant.  The results 

for both of these stepwise regressions are presented in Table 4.24 (p.161).   

 Final stepwise regression based on previous results.  The final stepwise 

regression analysis included the 13 factors found to be significant in the previous 

analyses.  The final model was statistically significant and explained about 27% of 

the total variance in FSGPA, adjusted R2 = .274, F(7, 2190) = 119.166, p < .0005.  

Of the 13 entered factors, seven of them were included in the final model: one CSI- 

A scale (i.e., Study Habits); five academic factors (i.e., HSGPA, STS, and  
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enrollment in AERO, BUS, and PLA); and one demographic factor (i.e., INT).   

Results for this final stepwise regression analysis are presented in Table 4.25. 

 

Table 4.24 

Stepwise Regression Results, by Order Entered, by Cluster, for RQ 1 
 

Variable Code B SE β p-value 

CSI-A Scales      

   Constant  3.034 .081  .000 

   X3 – Study Habits SH .009 .001 .144 .000 

   X11 – Academic Assistance AA -.013 .003 -.125 .000 

   X10 – Career Planning CP -.004 .002 -.052 .032 

   X16 – Sociability SOC -.009 .002 -.092 .000 

   X17 – Leadership LEAD .011 .003 .102 .000 

   X15 – Self-Reliance SR -.008 .003 -.071 .007 

   X14 – Career Counseling CC .006 .003 .054 .025 

Academic and Demographic Factors      

   Constant  -1.098 .150  .000 

   X19 – High school GPA HSGPA .752 .034 .440 .000 

   X22d – International INT .420 .056 .138 .000 

   X18 – Standardized test score STS .001 .000 .178 .000 

   X20b – Aeronautics AERO .322 .050 .120 .000 

   X20c – Business BUS .405 .080 .096 .000 

   X20d – Psychology and Liberal Arts PLA .261 .068 .072 .000 

 
Table 4.25 

Final Stepwise Regression Results, by Order Entered, for RQ 1 
 

Variable Code B SE β p-value 

Constant  -1.126 .150  .000 

X19 – High school GPA HSGPA .720 .035 .422 .000*** 

X22d – International INT .399 .056 .131 .000*** 

X18 – Standardized test score STS .001 .000 .192 .000*** 

X20b – Aeronautics AERO .328 .050 .123 .000*** 

X20c – Business BUS .412 .080 .097 .000*** 

X3 – Study Habits SH .005 .001 .082 .000*** 

X20d – Psychology and Liberal Arts PLA .254 .068 .070 .000*** 

Note. *** = p < .001  

  

 Comparison of stepwise and hierarchical regressions.  The seven terms 

included in the final stepwise regression model were found to be statistically 

significant in the hierarchical regression.  Approximately 27% of the total variance 
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in FSGPA was explained by both the final hierarchical model (adjusted R2 = .275) 

and the final stepwise model (adjusted R2 = .274).  In the hierarchical regression 

analysis, the largest jump in total explained variance occurred in Model 5 when Set 

E (i.e., academic factors) was added to the overall model.  The stepwise regression 

results are consistent with this, as every academic factor was represented in the 

final model.  The magnitude of effect that each of these IVs had on FSGPA was 

consistent across both regressions.  Of those, one factor, HSGPA (X19), had a 

moderate to large effect on FSGPA (hierarchical: B = .705; stepwise: B = .720). 

Finally, only one of the 17 CSI-A scales, SH (X3), was included as a significant 

factor in this final hierarchical model (B = .006) and final stepwise regression 

model (B = .005). 

 Stepwise regression results for Research Question 2.   

 By set.  Separate stepwise analyses were run for each set of IVs to see if any 

of the IVs from the hierarchical regression model were significant.  In total, 20 

factors were found to be statistically significant across the six sets.  Ten of the 

significant factors were CSI-A scales that were included in Sets A-D.  The other ten 

factors included five academic variables from Set E and five demographic variables 

from Set F.  Statistical information for the factors that were found to be significant 

in each stepwise regression are presented in Table 4.26 (p. 163). 

  By cluster.  Two stepwise regressions were run to see which IVs would be 

statistically significant when they were analyzed by data source, or cluster.  The 

first regression included Sets A-D and the second regression included Sets E-F. 
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Table 4.26 

Stepwise Regression Results, by Order Entered, by Set, for RQ 2 
 

Variable Code B SE β p-value Adjusted R2 

Set A      .039 

   Constant  2.700 .031  .000  

   X3 – Study Habits SH .009 .001 .167 .000  

   X2 – Academic Confidence AC .005 .002 .059 .013  

Set B      .016 

   Constant  2.700 .050  .000  

   X6 – Family Emotional Support FES .008 .002 .108 .000  

   X9 – Ease of Transition EOT -.006 .002 -.081 .000  

   X8 – Openness OPEN .004 .002 .054 .018  

Set C      .019 

   Constant  2.841 .069  .000  

   X11 – Academic Assistance AA -.014 .002 -.160 .000  

   X14 – Career Counseling CC .008 .003 .075 .004  

   X12 – Social Enrichment SE .008 .003 .062 .012  

Set D      .015 

   Constant  2.822 .028  .000  

   X17 – Leadership LEAD .014 .002 .147 .000  

   X16 – Sociability SOC -.008 .002 -.093 .000  

Set E      .275 

   Constant  -.665 .137  .000  

   X19 – High school GPA HSGPA .683 .032 .450 .000  

   X18 – Standardized test score STS .001 .000 .182 .000  

   X20c – Business  BUS .407 .074 .109 .000  

   X20b – Aeronautics AERO .248 .046 .106 .000  

   X20d – Psychology & Liberal Arts PLA .292 .064 .089 .000  

Set F      .032 

   Constant  2.711 .029  .000  

   X21 – Gender (female = 1) GEN .191 .035 .121 .000  

   X22d – International INT .328 .059 .125 .000  

   X23d – Level of fin. need (61-80%) FIN61-80 .157 .044 .087 .000  

   X23c – Level of fin. need (41-60%) FIN41-60 .122 .044 .067 .006  

   X23b – Level of fin. need (21-40%) FIN21-40 .094 .045 .051 .006  

Note. The results reported in this table are from the final model of each stepwise analysis. 

  

 Of the 17 CSI-A scales entered into the first stepwise regression (i.e., Sets 

A-D), seven scales were included in the final model: AC, SH, CP, EOT, AA, SR, 

and LEAD.  The final model explained 6.6% of the total variance in cumulative 

FYGPA and was found to be significant, adjusted R2 = .066, F(7, 1992) = 21.039, p 

< .0005.  Of the 17 academic and demographic factors that were entered into the 

second stepwise regression (i.e., Sets E-F), six factors were included in the final 
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model: STS, HSGPA, AERO, BUS, PLA, and INT.  The final model was 

statistically significant and explained approximately 30% of the total variance in 

cumulative FYGPA, adjusted R2 = .303, F(6, 1993) = 145.842, p < .0005.  In total, 

13 factors across the two regressions were found to be statistically significant.  The 

results for both of these stepwise regressions are presented in Table 4.27.   

 

Table 4.27 

Stepwise Regression Results, by Order Entered, by Cluster, for RQ 2 
 

Variable Code B SE β p-value 

CSI-A Scales      

   Constant  2.971 .074  .000 

   X3 – Study Habits SH .010 .001 .184 .000 

   X9 – Ease of Transition EOT -.009 .002 -.124 .000 

   X2 – Academic Confidence AC .006 .002 .080 .007 

   X17 – Leadership LEAD .012 .003 .129 .000 

   X15 – Self-Reliance SR -.009 .003 -.093 .001 

   X10 – Career Planning CP -.004 .001 -.068 .006 

   X11 – Academic Assistance AA -.006 .002 -.068 .007 

Academic and Demographic Factors      

   Constant  -.829 .136  .000 

   X19 – High school GPA HSGPA .703 .031 .463 .000 

   X22d – International INT .443 .050 .169 .000 

   X18 – Standardized test score STS .001 .000 .193 .000 

   X20b – Aeronautics AERO .253 .045 .108 .000 

   X20c – Business BUS .367 .073 .098 .000 

   X20d – Psychology and Liberal Arts PLA .314 .062 .096 .000 

 

 Final stepwise regression based on previous results.  The final stepwise 

regression analysis included the 13 significant factors from the previous analysis.  

The final model was statistically significant and explained almost 32% of the total 

variance in cumulative FYGPA, adjusted R2 = .319, F(8, 1991) = 118.060, p < 

.0005.  Of the 13 factors entered, eight of them were included in the final model: 

two CSI-A scales (i.e., SH and AA); five academic factors (i.e., STS, HSGPA, 
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STS, AERO, BUS, and PLA); and one demographic factor (i.e., INT).  Results for 

the final stepwise regression analysis that are presented in Table 4.28.   

 

Table 4.28 

Final Stepwise Regression Results, by Order Entered, for RQ 2 
 

Variable Code B SE β p-value 

Constant  -1.033 .157  .000 
X19 – High school GPA HSGPA .658 .031 .433 .000 

X22d – International INT .402 .049 .153 .000 

X18 – Standardized test score STS .001 .000 .228 .000 

X3 – Study Habits SH .007 .001 .136 .000 

X20b – Aeronautics AERO .263 .045 .112 .000 

X20c – Business BUS .375 .072 .100 .000 

X20d – Psychology and Liberal Arts PLA .311 .062 .095 .000 

X11 – Academic Assistance AA .004 .002 .042 .038 

 

 

 Comparison of stepwise and hierarchical regressions.  Of the eight factors 

included in the final stepwise regression model, seven were also found to be 

statistically significant in the hierarchical regression, with the exception being AA 

(X11).  Approximately 32% of the total variance in cumulative FYGPA was 

explained by both the final hierarchical model (adjusted R2 = .325) and the final 

stepwise model (adjusted R2 = .319).  In the hierarchical regression analysis, the 

largest jump in total explained variance occurred when academic factors (Set E) 

was added to Model 5.  The stepwise regression results are consistent with this, as 

every academic factor was represented.  The magnitude of effect that each of these 

IVs had on FYGPA were consistent across both regressions.  HSGPA had a 

moderate to large effect on FYGPA (hierarchical: B = .650; stepwise: B = .658).  

Finally, only one of the 17 CSI-A scales, SH (X3), was included as a significant 
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factor in this final hierarchical model (B = .008) and final stepwise regression 

model (B = .007). 

Results for a stepwise logistic regression for RQ 3.  A forward stepwise 

(Wald) logistic regression was run to see how those results would compare to the 

results of the hierarchical logistic regression.  The overall model was statistically 

significant (2 = 25.482(4), p < .0005, -2LL = 1098.749).  Results from the Hosmer 

and Lemeshow test were not significant, which suggest a good model fit (2 = 

10.216(8), p = .250).   

With regard to the correct classification of cases, the model was initially run 

with a .80 cutoff value.  However, it did not adequately identify true leavers and the 

model’s ability to predict group membership resembled the baseline model.  It was 

determined that a .90 cutoff value was most appropriate, and the final model 

correctly classified 82.8% of cases (sensitivity = .9377, specificity = .1182).  The 

classification breakdown is provided in Table 4.29.   

 

Table 4.29 

Classification of Cases for Stepwise Regression for RQ 3 
 

 Predicted  

Observed Left Persisted % Correct 

0 = left 35 120 22.6 

1 = persisted 261 1805 87.4 

Overall % correct   82.8 
 

 

The forward stepwise regression results indicated that four factors made 

significant contributions to the prediction of persistence to the second semester: 

ATE (Set A: X5), SE (Set C: X12), STS (Set E: X18), and HSGPA (Set E: X19).  
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Together, they explained almost 3% of the variance in the DV (Nagelkerke R2 = 

.029).  Descriptive results for Model 4 are provided in Table 4.30.  

 

Table 4.30 

Results for Final Stepwise Regression Model for RQ 3 

Factor Code B SE Wald 
p 

value 
Exp(B) 95% CI 

Constant  -1.060 .786 1.820 .177 .347  

Attitude toward Educators ATE -.018 .009 3.964 .046 .982 [.964, 1.000] 

Social Enrichment SE .038 .015 6.130 .013 1.039 [1.008, 1.071] 

Standardized test score STS .002 .001 6.423 .011 1.002 [1.000, 1.003] 

High school GPA HSGPA .398 .181 4.856 .028 1.489 [1.045, 2.122] 

 

 

Results indicated that for every one-unit increase in STS and SE scores, the 

odds of persisting to the second semester increased by 1.002 times and 1.039 times, 

respectively.  A one-unit increase in HSGPA increased the odds of persisting by 

almost 1.5 times.  Lastly, according to this model, a one-unit increase in ATE 

scores decreased the odds of persisting to the second semester.  The final prediction 

equation is: predicted logit of (PERS_2ndSem) = -.1.060 + .002X18 -.038X12 - 

.398X19 - .018X5.  

 Comparison of stepwise and hierarchical regressions.  When comparing 

the stepwise and the hierarchical regression models, the latter accounted for 3% 

more of the explained variance in persistence to the second semester (stepwise: 

Nagelkerke R2 = .029, hierarchical: Nagelkerke R2 = .059).  In the stepwise 

regression, the model was able to correctly classify 82.8% of cases, whereas the 

hierarchical model correctly classified 92.3% of cases.  Four significant factors 

were identified in the stepwise model (i.e., ATE, SE, STS, and HSGPA), three of 
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which also were identified in the hierarchical regression (i.e., ATE, STS, and 

HSGPA).  In addition to these three factors, PLA and UNK were found to be 

significant in the hierarchical regression analyses.   

Results for a stepwise logistic regression for RQ 4.  A forward stepwise 

(Wald) logistic regression was run to see how those results would compare to the 

results of the hierarchical logistic regression. The overall model was statistically 

significant and explained 4.4% of the variance in the DV (2 = 55.233(6), p < 

.0005, -2LL = 1862.280).  Results from the Hosmer and Lemeshow test were not 

significant, which suggest a good model fit (2 = 4.570(8), p = .802).  As displayed 

in Table 4.31, this model was able to correctly classify 68.5% of cases (sensitivity 

= .8620, specificity = .2639).   

 

Table 4.31 

Classification of Cases for Stepwise Regression for RQ 4 

 Predicted  

Observed Left Persisted % Correct 

0 = left 161 201 44.5 

 1 = persisted 449 1255 73.7 

Overall % correct   68.5 

Note. The cut value is .800 

 

Results also indicated that four factors made significant contributions to the 

prediction of persistence to the second year: FES (Set B; X6), HSGPA (Set E; X19), 

FIN21-40 (Set F; X23b), and FIN41-60 (Set F; X23c).  Statistical information for 

these five significant factors are provided in Table 4.32 (p. 169).  According to this 

model, a one-unit increase in FES scores improved the odds of persistence by 
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Table 4.32 

Results for Final Stepwise Regression Model for RQ 4 

Factor Code B SE Wald 
p 

 value 
Exp(B) 95% CI 

Constant  -1.111 .430 6.669 .010 .329  

Family Emo. Support FES .011 .006 3.965 .046 1.011 [1.000, 1.022] 

High school GPA HSGPA .796 .122 42.555 .000 2.217 [1.745, 2.817] 

21-40% (fin. need) FIN21-40 -.626 .189 11.026 .001 .534 [.369, .774] 

41-60% (fin. need) FIN41-60 -.504 .192 6.905 .009 .604 [.415, .880] 

 

1.011 (=e0.011) times, and a one unit increase in HSGPA improved the odds of 

persisting to the second year by 2.217 (=e0.796) times.  The odds of a student 

persisting with 21-40% of unmet financial need were .534 (=e-0.626) times lower 

than a student with 81-100% unmet financial need.  Lastly, the odds of a student 

persisting with 41-60% of unmet financial need were .604 (=e-0.504) times lower 

than a student with 81-100% unmet financial need.  The final prediction equation 

is: predicted logit of (PERS_2ndYr) = -1.111 + .011X6 +.796X19 - .626X23b - 

.504X23c. 

 Comparison of stepwise and hierarchical regressions.  When comparing 

the stepwise and the hierarchical regression models, the latter accounted for 2.8% 

more of the explained variance in persistence to the second year (stepwise: 

Nagelkerke R2 = .044, hierarchical: Nagelkerke R2 = .072).  In the stepwise 

regression, the model was able to correctly classify 68.5% of cases, whereas the 

hierarchical model correctly classified 68.8% of cases.  Four significant factors 

were identified in the stepwise model (i.e., FES, HSGPA, FIN21-40, and FIN41-

60), with all of them being significant in the hierarchical regression.  In addition to 



 

170 

 

these four factors, another four factors were found to be statistically significant in 

the hierarchical regression (i.e., DTC, AERO, GEN, and INT).   

Results for a stepwise logistic regression for RQ 5.  A forward stepwise 

(Wald) logistic regression was run to see how the results would compare to the 

results of the hierarchical logistic regression.  The overall model was statistically 

significant (2 = 80.248(12), p < .0005, -2LL = 1272.140).  Results from the 

Hosmer and Lemeshow test were not significant, which suggest a good model fit 

(2 = 5.675(8), p = .684).  As displayed in Table 4.33, this model was able to 

correctly classify 77.9% of cases (sensitivity = .8926, specificity = .2638).   

 

Table 4.33 

Classification of Cases for Stepwise Regression for RQ 5 

 Predicted  

Observed Left Persisted % Correct 

0 = left 81 150 35.1 

 1 = persisted 226 1247 84.7 

Overall % correct   77.9 

Note. The cut value is .800 

 

Results indicated that four factors made significant contributions to the 

prediction of persistence to the third year: Study Habits (SH; Set A: X3), STS (Set 

E: X18), HSGPA (Set E: X19), and Aeronautics (AERO; Set E: X20b).  Statistical 

information is provided in Table 4.34 (p. 171).  Together, these variables explained 

8.4% (Nagelkerke R2 = .084) of the variance in persistence the third year.  

According to this model, the four factors had significant, positive relationships with 

the DV.  A one-unit increase in SH scores, STS, and HSGPA, increased the odds of  
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Table 4.34 

Results for Final Stepwise Regression Model for RQ 5 

Factor Code B SE Wald p-value Exp(B) 95% CI 

Constant  -3.225 .738 19.085 .000 .040  

Study Habits SH .018 .006 8.607 .003 1.018 [1.006, 1.031] 

Standardized test score STS .002 .001 17.232 .000 1.002 [1.001, 1.003] 

High school GPA HSGPA .658 .166 15.620 .000 1.930 [1.393, 2.675] 

Aeronautics (college) AERO 1.268 .306 17.223 .000 3.554 [1.953, 6.469] 

 

 
 

a student persisting to the third year by 1.018 (=e0.018), 1.002 (=e0.002), and 1.930 

(=e0.658), respectively.  Students enrolled in an AERO degree program were 3.554 

(=e1.268) times more likely to persist to the third year when compared to students 

enrolled in an engineering program.  The final prediction equation is: predicted 

logit of (PERS_3rdYr) = -3.225 + .018X3 + .002X18 + .658X19 + 1.268X20b. 

Comparison of stepwise and hierarchical regressions.  When comparing 

the stepwise and the hierarchical regression models, the latter accounted for 2% 

more of the explained variance in persistence to the third year (stepwise: 

Nagelkerke R2 = .084, hierarchical: Nagelkerke R2 = .098).  In the stepwise 

regression, the model was able to correctly classify 77.9% of cases, whereas the 

hierarchical model correctly classified 84.8% of cases.  Four significant factors 

were identified in the stepwise model, and five were identified in the hierarchical 

model.  The factors included in both models were SH, STS, HSGPA, and AERO; 

GEN was the fifth significant factor in the hierarchical regression.    

Descriptive results for leavers and persisters for RQs 3-5.  In an effort to 

gain a better understanding of the students who left the university (leavers) and 

those who did not (persisters), I conducted a series of descriptive analyses by 
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research question.  The descriptive results are provided in Table 4.35 (p. 173).  

Results will be discussed by research question with particular attention to leaver 

characteristics and the apparent differences between leavers and persisters.  This 

subsection will conclude with a comparison of leavers and persisters over time. 

RQ 3.  Characterizing leavers.  Of the 2,221 students in the sample, 7% left 

before the second semester (n = 155).  Approximately 75% of total leavers were 

pursuing degree programs in the Colleges of Engineering (n = 78) and Science (n = 

39).  Leavers tended to be male and comprised 71.6% of total leavers (n = 111; 

71.6%).  With regard to race/ethnicity, White students accounted for the largest 

percent of total leavers (n = 108; 70%).  As far as level of unmet financial need, 

leavers were nearly evenly distributed across the five levels.  The greatest number 

of leavers had 21-40% of their financial need unmet (n = 34) and students with 61-

80% of their need unmet accounted for the smallest portion of leavers (n = 28).    

Differences between leavers and persisters.  With regard to prior academic 

achievement variables, leavers entered the institution with STS scores and HSGPAs 

that were, on average, lower than those of persisters and the total sample.  The 

mean SAT score for the persister group was 1169 which was 44 points higher than 

that of the leaver group.  Persisters also had a mean HSGPA of 3.57 which was 

0.14 points higher than leavers.   

Although students enrolled in engineering and science degree programs 

accounted for the greatest percentage of leavers, both colleges also had the greatest 

percentages of persisters.  The rate at which students persisted to the second  



 

 

 

1
7
3

 

Table 4.35 

Descriptive Results for Persisters and Leavers, by Research Question 
 

 2nd semester (RQ 3)  2nd year (RQ 4)  3rd year (RQ 5) 

 Sample Persisters Leavers  Sample Persisters Leavers  Sample Persisters Leavers 

N 2,221 2,066 (93%) 155 (7%) 
 

2,066 1,704 (82.5%) 362 (17.5%) 
 

1,704 1,473 (86.4%) 231 (13.6%) 

STS (mean) 1166 1169 1125  1169 1173 1151  1173 1180 1127 

HSGPA (mean) 3.56 3.57 3.43  3.57 3.61 3.43  3.61 3.63 3.42 

College affiliation            

   Engineering 1,218  1,140 (93.6%) 78 (6.4%)  1,145 945 (82.5%) 200 (17.5%)  945 806 (85.3%) 139 (14.7%) 

   Science 547 508 (92.9%) 39 (7.1%)  508 416 (81.9%) 92 (18.1%)  416 363 (87.3%) 53 (12.7%) 

   Aeronautics 241 223 (92.5%) 18 (7.5%)  223 192 (86.1%) 31 (13.9%)  192 178 (92.7%) 14 (7.3%) 

   Business 90 80 (88.9%) 10 (11.1%)  80 67 (83.8%) 13 (16.2%)  67 57 (85.1%) 10 (14.9%) 
   Psych. & Lib. Arts 125 115 (92%) 10 (6.5%)  110 84 (76.4%) 26 (23.6%)  84 69 (82.1%) 15 (17.9%) 

Gender            

   Male 1,551 1,440 (92.8%) 111 (7.2%)  1,440 1,167 (81%) 273 (19%)  1,167 993 (85.1%) 174 (14.9%) 

   Female 670 626 (93.4%) 44 (6.6%)  626 537 (85.8%) 89 (14.2%)  537 480 (89.4%) 57 (10.6%) 

Race/ethnicity            

   White 1,386 1,278 (92.2%) 108 (7.8%)  1,278 1,061 (83%) 217 (17%)  1,061 923 (87%) 138 (13%) 

   Asian 69 62 (89.9%) 7 (10.1%)  62 51 (82.3%) 11 (17.7%)  51 48 (94.1%) 3 (5.9%) 

   Black 90 86 (95.6%) 4 (4.4%)  86 67 (77.9%) 19 (22.1%)  67 55 (82.1%) 12 (17.9%) 

   Hispanic 159 146 (91.8%) 13 (8.2%)  146 113 (77.4%) 33 (22.6%)  113 96 (85%) 17 (15%) 

   International 179 172 (96.1%) 7 (3.9%)  172 155 (90.1%) 17 (9.9%)  155 130 (83.9%) 25 (16.1%) 

   Unknown 308 294 (95.5%) 14 (4.5%)  294 236 (80.3%) 58 (19.7%)  236 203 (86%) 33 (14%) 

   Other 30 28 (93.3%) 2 (6.7%)  28 21 (75%) 7 (25%)  21 18 (85.7%) 3 (14.3%) 

Unmet fin.  need            

   0-20% 444 412 (92.8%) 32 (7.2%)  412 341 (82.8%) 71 (17.2%)  341 291 (85.3%) 50 (14.7%) 

   21-40% 444 410 (92.3%) 34 (7.7%)  410 323 (78.8%) 87 (21.2%)  323 281 (87%) 42 (13%) 

   41-60% 445 415 (93.3%) 30 (6.7%)  415 336 (81%) 79 (19%)  336  296 (88.1%) 40 (11.9%) 

   61-80% 444  416 (93.7%) 28 (6.3%)  416 354 (85.1%) 62 (14.9%)  354 312 (88.1%) 42 (11.9%) 

   81-100% 444 413 (93%) 31 (7%)  413 350 (84.7%) 63 (15.3%)  350 293 (83.7%) 57 (16.3%) 

Note. The percentage of persisters and leavers is based on the n size presented in the Sample column pertaining to each research question. 
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semester was 93.6% (n = 1,140) for College of Engineering students and 92.9% for 

College of Science students (n = 508).  Of all race/ethnicity groups included in this 

study, international students and Black students persisted at the highest rates, 

96.1% and 95.6%, respectively.   

RQ 4.  Characterizing leavers.  Of the 2,066 students who persisted to the 

second semester, 17.5% of students left before the second year (n = 362).  Almost 

81% of total leavers were pursuing degree programs in the Colleges of Engineering 

(n = 200) and Science (n = 92).  A little over 75% of leavers were male (n = 273) 

and almost 60% of leavers were White (n = 217).  The race/ethnicity category with 

the next highest rate of leavers was Unknown at 16% (n = 58).  With regard to level 

of unmet financial need, students with 21-40% of their need unmet left in greater 

numbers, accounting for 24% of total leavers (n = 87).  The financial need 

categories with the least number of leavers were 61-80% (n = 62) and 81-100%    

(n = 63) with each one accounting for about 17% of total leavers.   

Differences between leavers and persisters.  Leavers entered the institution 

with STS scores that were, on average, 22 points lower than persisters and 18 

points lower than the collective sample.  With regard to HSGPA, the leaver group 

averaged 0.18 points lower than persisters and 0.14 points lower than the total 

sample.  Students pursuing aeronautics (n = 192) and business (n = 67) degree 

programs persisted at higher rates at 86.1% and 83.8%, respectively.  The greatest 

persistence rate by race/ethnicity category was International at 90.1% (n = 155).  

White students persisted at the second highest rate at 83% (n = 1,061).   
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RQ 5.  Characterizing leavers.  Of the 1,704 students who persisted to the 

second year, 13.6% of students left before the third year (n = 231).  Almost 83% of 

total leavers were pursuing degree programs in the Colleges of Engineering (n = 

139) and Science (n = 53).  A little over 75% of leavers were male (n = 174) and 

almost 60% of leavers were White (n = 138).  The race/ethnicity category with the 

second highest rate of leaving was Unknown at 14.3% (n = 33).  As far as level of 

unmet financial need, the greatest number of leavers had 81-100% of their financial 

need unmet and accounted for almost 25% of total leavers (n = 57).  The smallest 

group of leavers had 41-60% of their need unmet and accounted for a little over 

17% of the leaver group (n = 40).   

Differences between leavers and persisters.  Leavers entered the institution 

with STS scores that were, on average, 53 points lower than persisters and 46 

points lower than the collective sample.  With regard to HSGPA, leavers averaged 

0.21 points lower than persisters and 0.19 points lower than the total sample.  

Students pursuing aeronautics (n = 178) and science (n = 363) degree programs 

persisted at higher rates at 92.7% and 87.3%, respectively.  The greatest persistence 

rate by race/ethnicity category was Asian at 94.1% (n = 48).  White students 

persisted at the second highest rate at 87% (n = 923).   

Comparison of leavers and persisters over time.  With regard to the prior 

academic achievement factors, the persister group had higher STS score and 

HSGPA means than both the leaver group and the total sample at each of these 

three points in time.  The differences between the STS score and HSGPA means for 
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leavers and persisters were similar for RQ 3 (second semester) and RQ 5 (third 

year), but noticeably different for RQ 4 (second year).  This information aids in the 

interpretation of some of the patterning of results that were found for these research 

questions.   

With regard to college affiliation, the largest percentage of leavers at each 

point in time were enrolled in the engineering and science colleges.  This 

percentage increased from 75% at the end of the first semester to 83% at the end of 

the second year.  In terms of demographics, the percentage of leavers that was 

accounted for by male students and White students was more or less consistent over 

time.  Male students accounted for almost 72% of all leavers before the second 

semester and increased to approximately 75% of all leavers before the second and 

third year.  White students accounted for almost 70% of all leavers before the 

second semester and decreased over time.  White students comprised 59.9% of the 

leaver group before the second year and 59.7% before the third year.   

The sample for each research question had relatively equal representation 

across all levels of unmet financial need (at around 20%).  For RQs 3 and 4, the 

smallest and largest subgroups of leavers by financial need category were 21-40% 

and 61-80%, respectively.  With regard to the composition of the leaver groups, 

there were no marked differences in the number of leavers by financial need 

category before the second semester.  The difference between the largest (21-40%) 

and smallest (61-80%) category of leavers was six students.  Before the second 

year, there was a somewhat drastic increase in the number of students who left who 
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had 21-40% of their financial need unmet.  The difference between the largest and 

smallest category of leavers was 25 students.  Before the third year, students with 

81-100% of their financial need unmet left in higher numbers.  A difference of 17 

students was found between the 81-100% category and the category with the lowest 

number of leavers (41-60%).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

178 

 

Chapter 5 

Conclusions, Implications, and Recommendations 

Introduction 

 This chapter consists of seven sections.  It begins with a summary of the 

study and provides an overview of the purpose, methodology, and processes 

involved in the preparation and analysis of study data.  The second section provides 

a summary of findings for each research question and for select additional analyses 

(i.e., stepwise regression analyses for each research question).  The third section 

discusses the conclusions and inferences that were drawn from the results of each 

research question.  The fourth section discusses the implications of study results as 

they relate to theory, prior research, and educational practice.  The fifth section 

provides an overview of the delimitations, limitations, and generalizability of the 

current study.  The sixth section includes recommendations for future research and 

educational practice.  Concluding remarks are provided in the seventh and final 

section of Chapter 5. 

Summary of the Study 

 The purpose of this study was to identify student characteristics associated 

with academic risk and dropout utilizing a first-year assessment at a small, private, 

independent, technological institution in the Southeast.  A secondary purpose was 

to investigate the predictive ability of the College Student Inventory - Form A 

(CSI-A) with this specific student population.  The study was grounded in 

persistence and motivation theory and research (Astin, 1993; Bean, 1980; Bean & 
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Eaton, 2000; Eccles et al., 1983; Spady, 1970; Tinto, 1975).  Although first-year 

student persistence has been researched extensively, there was an apparent gap in 

the literature related to persistence at institutions similar to the one investigated in 

this study.  Furthermore, no studies were found where the CSI-A was utilized at 

similar institutions.  

The CSI-A is a 194-item self-report assessment that aims to identify first-

year students who are at risk of leaving the institution based on pertinent 

psychosocial factors.  Extensive research regarding the validity and reliability of 

the instrument were found in The RMS Plus Research and Technical Guide (Stratil 

et al., n.d.).  Based on the Guide and relevant published studies, the CSI-A seems to 

be a reasonably effective predictor of FYGPA and persistence to the second year.  

As an additional check for construct validity, I conducted an exploratory factor 

analysis with a 14-factor solution and a Varimax rotation on the 150 items assigned 

to major CSI-A scales.  Results indicated that 13 of the 17 scales had at least near-

perfect correspondence between items and scales, with 134 items (89%) items 

perfectly corresponding to factor loadings.   

A total of 23 factors, organized into six distinct sets, were included in this 

study.  The first four sets mirrored the setup of the CSI-A.  Set A was comprised of 

the five CSI-A scales related to academic motivation: Desire to Finish College, 

Academic Confidence, Study Habits, Intellectual Interests, and Attitude toward 

Educators.  Set B was comprised of the five CSI-A scales related to general coping 

ability: Family Emotional Support, Sense of Financial Security, Openness, Ease of 
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Transition, and Career Planning.  Set C was comprised of the four CSI-A scales 

related to receptivity to support services: Academic Assistance, Social Enrichment, 

Personal Counseling, and Career Counseling.  Set D was comprised of the three 

CSI-A scales related to social motivation: Self-Reliance, Sociability, and 

Leadership.  The fifth set, Set E, was comprised of three academic factors: 

standardized test score (STS), high school GPA (HSGPA), and declared college 

major.  The last set, Set F, was comprised of three demographic factors: gender, 

race/ethnicity, and level of unmet financial need.  Dummy coding of the nominal 

variables (i.e., declared college major, gender, and race/ethnicity) and the ordinal 

variable (i.e., level of unmet financial need) resulted in a final set of 34 variables.     

Hierarchical regression analyses were conducted to better understand the 

relationships between the CSI-A, academic factors, and demographic factors to 

college GPA and persistence.  Data for this study was obtained from two sources.  

The CSI-A data were retrieved from Noel-Levitz’s online Retention Management 

Center.  Academic and demographic information was obtained from the university 

database maintained by the Office of Institutional Research (OIR).   

Secondary data analysis was the primary research methodology for this 

study as the CSI and student data were pre-existing.  This study also was 

considered an instrument validation study due to the lack of published research 

regarding the use of the CSI at similar institutions.  For Research Questions 1 and 

2, hierarchical multiple regression analyses were conducted to investigate the 

relationships between the six sets of variables and college GPA.  For Research 
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Questions 3-5, hierarchical logistic regression analyses were conducted to 

investigate the relationships between the six sets of variables and persistence.   

Summary of Findings 

The study sample initially included all first-time, full-time (FTFT) students 

who completed the CSI-A online as part of a pre-orientation module and enrolled 

on the main campus in 2005-2010 (n = 2,351).  After the initial data set was 

reviewed for missing data and possible inconsistencies, outlier analyses were 

conducted for Research Questions 1 and 2.  As a result of this process, 130 cases 

were ultimately removed and the study samples were finalized (RQ1: n = 2,221; 

RQ2: n = 2,066).  The OLS regression assumptions were met and no indication of 

multicollinearity was found.  Theory and research guided the alpha order of entry 

for the six sets of variables for all five research questions.  Additional analyses 

were conducted to further explore the relationships between the variables.   

Findings for research questions.  Results associated with the final model 

(i.e., Model 6) for each research question are summarized in this section and 

reported in Table 5.1 (p. 182).  For Research Question 1, nine factors were found to 

be statistically significant and explained 27.5% of the total variance in FSGPA 

(adjusted R2 =.275).  Those nine factors were: Study Habits (SH; X3), Family 

Emotional Support (FES; X6), STS (X18), HSGPA (X19), Aeronautics (AERO; 

X20b), Business (BUS; X20c), Psychology and Liberal Arts (PLA; X20d), Gender 

(GEN; X21), and International (INT; X22d).  Sets A through D explained 4.2% of the 

total variance in FSGPA.  The introduction of academic factors in Model 5 led to  
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Table 5.1 

Summary of Significant Factors in Final Hierarchical Models, by Research 

Question 
 

Factors Code RQ1 RQ2 RQ3 RQ4 RQ5 

Set A       

  X1 – Desire to Finish College DTFC    X*  

  X3 – Study Habits SH X*** X***   X* 

  X4 – Intellectual Interests II  X*    

  X5 – Attitude toward Educators ATE   X*   

Set B       

  X6 – Family Emotional Support FES X* X**  X*  

Set D       

  X17 – Leadership LEAD  X*    

Set E       

  X18 – STS STS X*** X*** X*  X*** 

  X19 – HSGPA HSGPA X*** X*** X* X*** X*** 

  X20b – Aeronautics AERO X*** X***  X* X*** 

  X20c – Business BUS X*** X***    

  X20d – Psych. & Liberal Arts PLA X** X*** X*   

Set F       

  X21 – Gender (1 = female) GEN X*   X* X* 

  X22d – International INT X*** X***  X*  

  X22e – Unknown UNK   X*   

  X23b – 21-40% FIN21-40    X*  

  X23c – 41-60% FIN41-60    X*  

Note: *p < .05, **p < .01, *** p < .0005 
 

 

a 21.7% increase in the total explained variance in FSGPA (adjusted R2 = .259).  

The addition of demographic variables in the final model resulted in a 1.6% 

increase in the total variance explained by the IVs. 

For Research Question 2, ten factors were found to be statistically 

significant and explained 32.5% of the total variance in cumulative FYGPA 

(adjusted R2 =.325).  Those ten factors were: SH, II, FES, LEAD, STS, HSGPA, 

AERO, BUS, PLA, and INT.  Sets A through D (i.e., CSI-A scales) explained 6.7% 

of the total variance in the DV.  The introduction of academic factors in Model 5 
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led to an increase in almost 24% in the total explained variance in cumulative 

FYGPA (adjusted R2 = .325).  The addition of demographic variables in the final 

model resulted in a 2.1% increase in the total variance explained by the IVs.   

For Research Question 3, five factors in the final hierarchical regression 

model explained almost 6% of the variance in persistence to the second semester 

(Nagelkerke R2 = .059).  Those five factors were: ATE, STS, HSGPA, PLA, and 

UNK.  With a .80 cutoff value, the model was able to correctly classify 92.3% of 

cases (sensitivity = .9332, specificity = .2571).  The most influential factor in 

identifying persisters and leavers after the first semester was STS (Wald statistic = 

5.635, p = .018).   

For Research Question 4, eight factors were found to be statistically 

significant and explained about 7% of the variance in persistence to the second year 

(Nagelkerke R2 = .072).  Those eight factors were: DFC, FES, HSGPA, AERO, 

GEN, INT, FIN21-40, and FIN41-60.  With a .80 cutoff value, the model was able 

to correctly classify 68.8% of cases (sensitivity = .8769, specificity = .2863).  The 

most influential factor in identifying persisters and leavers after the second 

semester was HSGPA (Wald statistic = 30.709, p < .0005).   

For Research Question 5, five factors were found to be statistically 

significant and explained about 10% of the variance in persistence to the third year 

(Nagelkerke R2 = .098).  Those five factors were: SH, STS, HSGPA, AERO, and 

GEN.  With a .70 cutoff value, the model was able to correctly classify 84.8% of 

cases (sensitivity = .8756, specificity = .3409).  The most influential factors in 
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identifying persisters and leavers after the second year were enrollment in AERO 

(Wald statistic = 16.427, p <.0005) and STS (Wald statistic = 14.496, p <.0005).   

Differences in predictability in Research Questions 3-5.  For Research 

Question 3, the final model correctly classified 92.3% of cases.  The model was 

significantly better at classifying persisters (98.7% correct) than leavers after the 

first semester (5.8% correct).  For Research Question 4, the final model correctly 

classified 68.8% of persisters and leavers after the second semester.  This model 

was able to correctly classify leavers at a much higher rate than the model for 

Research Question 3 (52.2% correct), but the correct classification of persisters was 

lower (72.4% correct).  For Research Question 5, the final model correctly 

classified 84.8% of cases.  When compared to the previous model (for RQ 4) the 

model was significantly better at correctly classifying persisters (96.1% correct), 

however the correct classification rate of leavers after the second year dropped to 

13%.   

For Research Questions 3 and 5, the correct classification rates of true 

persisters exceeded 90%, and fell below 15% for true leavers.  However, for 

Research Question 4 the correct classification rate for true persisters was closer to 

70% and for true leavers was a little over 50%.  Further, HSGPA was statistically 

significant across all three models.  The other academic achievement predictor, 

STS, was significant in Research Questions 3 and 5, but dropped out of Research 

Question 4.  An academic motivation scale from Set A was also a contributing 

factor in each model, albeit different scales (i.e., RQ3: ATE; RQ4: DFC; RQ5: 
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SH).  One factor in Set F was found to be statistically significant in Research 

Questions 3 (i.e., UNK) and 5 (i.e., GEN).  Four significant predictors from Set F 

were found in Research Question 4 (i.e., GEN, INT, FIN21-40, and FIN41-60).  Of 

the three final models, the final model for Research Question 4 was the only one 

that had a statistically significant predictor from Set B (i.e., FES).   

 Findings for additional stepwise analyses.  The development and testing 

of the hierarchical model in this study was rooted in theory and related research.  

To complement the initial analyses, a series of empirically-driven analyses were 

conducted to gain a better understanding of the relationships between the IVs and 

DVs.  A summary of significant IVs is provided in Table 5.2.    

 

Table 5.2 

Summary of Significant Factors in Final Stepwise Models, by Research Question 
 

Factors Code RQ1 RQ2 RQ3 RQ4 RQ5 

Set A       

  X3 – Study Habits SH X*** X***   X** 

  X5 – Attitude toward Educators ATE   X*   

Set B       

  X6 – Family Emotional Support FES    X*  

Set C       

  X11 – Academic Assistance AA  X*    

  X12 – Social Enrichment SE   X*   

Set E       

  X18 – STS STS X*** X*** X*  X*** 

  X19 – HSGPA HSGPA X*** X*** X* X*** X*** 

  X20b – Aeronautics AERO X*** X***   X*** 

  X20c – Business BUS X*** X***    

  X20d – Psych. & Liberal Arts PLA X** X***    

Set F       

  X22d – International INT X*** X***    

  X23b – 21-40% FIN21-40    X**  

  X23c – 41-60% FIN41-60    X**  

Note: *p < .05, **p < .01, *** p < .0005 
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 RQs 1 and 2.  A series of forward stepwise multiple regression analyses 

were conducted for Research Questions 1 and 2.  For both research questions, 

analyses were first run by set and then by cluster.  A third and final analysis was 

then run using the significant factors from the previous stepwise analysis (i.e., 

cluster).   

RQ 1.  When a forward stepwise regression was run by set, 17 factors were 

found to be statistically significant.  Seven of them came from Sets A-D: AC, SH, 

FES, AA, CC, LEAD, and SOC.  Although the model for each set was statistically 

significant, Set E was the only set that explained more than 3% of the variance in 

first semester GPA (adjusted R2 = .249).  When stepwise regression analyses were 

run by cluster, a total of 13 factors were found to be statistically significant.  

Results from the CSI-A cluster regression (i.e., Sets A-D) indicated that seven 

scales contributed to approximately 4% of the explained variance in the DV, 

adjusted R2 = .042, F(7, 2190) = 14.636, p < .0005.  They were SH, CP, AA, CC, 

SR, SOC, and LEAD.  Results from the academic/demographic variable cluster 

regression (i.e., Sets E-F) indicated that six factors contributed almost 27% of the 

explained variance, adjusted R2 = .268, F(6, 2191) = 134.754, p < .0005.  They 

were STS, HSGPA, AERO, BUS, PLA, and INT.  Of the 13 factors, seven of them 

were found to be statistically significant in the final regression and explained about 

27% of the variance in FSGPA: SH, STS, HSGPA, AERO, BUS, PLA, and INT.   

 RQ 2.  When a forward stepwise regression was run by set, 20 factors were 

found to be statistically significant.  Ten of them came from Sets A-D: AC, SH, 
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FES, OPEN, EOT, AA, SE, CC, SOC, and LEAD.  The remaining ten came from 

Sets E-F: STS, HSGPA, AERO, BUS, PLA, GEN, INT, FIN21-40, FIN41-60, and 

FIN61-80.  Although the model for each set was statistically significant, Set E was 

the only set that explained more than 4% of the variance in first year GPA (adjusted 

R2 = .275).  When stepwise regression analyses were run by cluster, a total of 13 

factors would found to be statistically significant.  Results from the CSI-A cluster 

regression (i.e., Sets A-D) indicated that seven scales contributed 6.6% of the 

explained variance in the DV, adjusted R2 = .066, F(7, 1992) = 21.039, p < .0005.  

They were AC, SH, EOT, CP, AA, SR, and LEAD.  Results from the 

academic/demographic variable cluster regression (i.e., Sets E-F) indicated that six 

factors contributed 30.3% to the explained variance, adjusted R2 = .303, F(6, 1993) 

= 145.842, p < .0005.  They were STS, HSGPA, AERO, BUS, PLA, and INT.  Of 

the 13 factors, eight of them were found to be statistically significant in the final 

regression and explained almost 32% of the variance in FYGPA: SH, AA, STS, 

HSGPA, AERO, BUS, PLA, and INT.   

 RQs 3-5.  A separate forward stepwise (Wald) logistic regression analysis 

was conducted for Research Questions 3-5.  For Research Question 3, four factors 

were found to be statistically significant in predicting persistence to the second 

semester (i.e., ATE, SE, STS, and HSGPA) and explained almost 3% of the 

variance in the DV (Nagelkerke R2 = .029).  With a .90 cutoff value, the model 

correctly classified 82.8% of the total cases, 87.4% of persisters and 22.6% of 

leavers (sensitivity = .9377, specificity = .1182).  For Research Question 4, four 
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factors were found to be statistically significant in predicting persistence to the 

second year (i.e., FES, HSGPA, FIN21-40, and FIN41-60) and explained 4.4% 

(Nagelkerke R2) of the variance in the DV.  With a .80 cutoff value, the model 

correctly classified 68.5% of total cases, 73.7% of persisters and 44.5% of leavers 

(sensitivity = .8620, specificity = .2639).  For Research Question 5, four factors 

were found to be statistically significant in predicting persistence to the third year 

(i.e., SH, STS, HSGPA, and AERO) and explained 8.4% (Nagelkerke R2) of the 

variance in the DV.  With a .80 cutoff value, the model correctly classified 77.9% 

of total cases, 84.7% of persisters and 35.1% of leavers (sensitivity = .8926, 

specificity = .2638).   

Comparative summary of stepwise and hierarchical regressions for RQs 

1-5.  

The purpose of running stepwise regressions for Research Questions 1-5 

was to determine whether there were any significant differences between these 

results and results from the hierarchical regression analyses.  Significant factors 

that were identified in either set of regressions are presented in Table 5.3 (p. 189).  

Of the 19 factors found to be significant in at least one regression, seven were 

significant in the stepwise and hierarchical regression analyses for at least one 

research question.  For example, HSGPA was found to be significant in both the 

stepwise and hierarchical regression analyses across all research questions, and 

STS was found to be significant in both sets of analyses for four of the five 
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Table 5.3 

Comparison of Final Stepwise to Hierarchical Models, by Research Question 
 

 

 RQ1   RQ2 RQ3 RQ4 RQ5 

Significant Factors S H S H S H S H S H 

Set A           
    X1 – Desire to Finish 

            College 
       X*   

    X3 – Study Habits X*** X*** X*** X***     X** X* 

    X4 – Intellectual 

            Interests 
   X*       

    X5 – Attitude toward 

            Educators 
    X* X*     

Set B           

    X6 – Family Emotional 

            Support 
 X*  X**   X* X*   

Set C           

    X11 – Academic 

             Assistance 
  X*        

    X12 – Social Enrichment     X*      

Set D           

    X17 – Leadership    X*       

Set E           

    X18 – STS X*** X*** X*** X*** X* X*   X*** X*** 

    X19 – HSGPA X*** X*** X*** X*** X* X* X*** X*** X*** X*** 

    X20b – Aeronautics X*** X*** X*** X***    X* X*** X*** 

    X20c – Business X*** X*** X*** X***       

    X20d – Psych. & Liberal 

              Arts 
X** X** X*** X***  X*     

Set F           

    X21 – Gender 

             (1 = female) 
 X*      X*  X* 

    X22d – International X*** X*** X*** X***    X*   

    X22e – Unknown      X*     

    X23b – 21-40%       X** X*   

    X23c – 41-60%       X** X*   

Note: *p < .05, **p < .01, *** p < .0005 

 

 

research questions (i.e., not RQ 4).  Further, SH was found to be statistically 

significant in RQ 1, RQ 2, and RQ 5, and it was not for RQ 3 or RQ 4.  Finally, 

INT and enrollment in AERO, BUS, and PLA degree programs were all significant 

in the first two research questions where the DV was GPA but were less consistent 
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as significant factors in the three research questions where the DV was persistence.  

Table 5.4 provides a summary of hypothesis test results.   

 

Table 5.4 

Summary of Hypothesis Test Results 

Hypothesis Null Hypothesis Decision 

H1 

The final model, containing all sets of variables, does not have a 

significant relationship with academic performance, as measured by 

first semester GPA (R2
Y.ABCDEF = 0). 

Reject 

H2 

The final model, containing all sets of variables, does not have a 

significant relationship with academic performance, as measured by 

cumulative first year GPA (R2
Y.ABCDEF = 0). 

Reject 

H3 

The final model, containing all sets of variables, does not have a 

significant relationship with persistence to the second semester (H0: B1 

= … = B34 = 0). 
Reject 

H4 

The final model, containing all sets of variables, does not have a 

significant relationship with persistence to the second year (H0: B1 = … 

= B34 = 0). 

Reject 

H5 

The final model, containing all sets of variables, does not have a 

significant relationship with persistence to the third year (H0: B1 = … = 

B34 = 0). 

Reject 

 

 

Conclusions and Inferences 

 This section presents a summary of the findings for the hierarchical 

regression analyses conducted for the five research questions.  An interpretation of 

results and possible explanations for these results will be provided by research 

question.  The five research questions investigated in this study were concerned 

with the relationship between a specified DV and the following sets of IVs: 

a) Set A: CSI-A academic motivation scales; 

b) Set B: CSI-A general coping ability scales; 

c) Set C: CSI-A receptivity to support services scales; 
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d) Set D: CSI-A social motivation scales; 

e) Set E: academic factors; and 

f) Set F: demographic factors 

 Research Question 1.  What is the relationship of each of the following sets 

of variables to academic performance, as measured by first semester GPA?   

For Research Question 1, first semester GPA (FSGPA) served as the 

dependent variable in a hierarchical multiple regression analysis (n = 2,198).  The 

final model, Model 6, explained 27.5% of the variance in FSGPA (adjusted R2 = 

.275, F[34, 2163] = 25.486, p < .0005).  Nine variables were found to be 

statistically related to FSGPA: SH, FES, STS, HSGPA, AERO, BUS, PLA, GEN, 

and INT. 

Two CSI-A scales, SH (Set A) and FES (Set B), had significant positive 

relationships to FSGPA.  With regard to SH, this result is plausible based on the 

premise that academic behaviors that promote performance in the classroom lead to 

academic success (Noble et al., 1999; Robbins et al., 2004).  The result regarding 

FES is plausible when one considers the important influence that parental 

encouragement and support has in adolescent development and well-being.  

Regardless of whether a student is struggling or thriving academically, the lack of 

emotional support from family members can cause stress that could ultimately 

affect academic performance and persistence.   

Prior academic achievement predictors have long been considered the 

strongest precollege predictors of college student persistence (ACT, 2007; Reason, 
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2003).  The findings from this analysis are consistent with this notion as the most 

influential variables on FSGPA were academic factors from Set E.  More 

specifically, HSGPA (B = .705, t(19.016), p < .0005), had the greatest positive 

relationship to FSGPA followed by STS (B = .001, t(8.780), p < .0005).  The 

remaining significant academic factors (i.e., AERO, BUS, and PLA) suggest that 

students who were pursuing aeronautics, business, or psychology and liberal arts 

degree programs were more likely to obtain higher FSGPAs than STEM degree-

seeking students.  This result is plausible due to the particularly demanding level of 

math and science competence that is required to succeed in a STEM major, along 

with the unexpected difficulty of coursework that students experience in their 

transition from high school (Seymour & Hewitt, 1997).   

Significant positive relationships were found between FSGPA and two 

demographic factors, GEN and INT.  Results indicated that, on average, female 

students obtained FSGPAs that were .052 points higher than male students.  This 

result is plausible based on the aforementioned logic regarding academic behaviors 

and success. On average, female students had higher Study Habits (SH) scores than 

male students (female: M = 13.451; male: M =9.637).  In addition, international 

students were found to have FSGPAs that averaged .121 points higher than White 

students.  The average FSGPAs for international and White students were 3.06 and 

2.86, respectively.   

Research Question 2.  What is the relationship of each of the following sets 

of variables to academic performance, as measured by cumulative first year GPA?   
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For Research Question 2, cumulative first year GPA (FYGPA) served as the 

dependent variable in a hierarchical multiple regression analysis (n = 2,000).  The 

addition of academic factors (Set E) in Model 5 resulted in a statistically significant 

increase of almost 24% in the total explained variance in FYPGA (adjusted R2 = 

.304, F[23, 1976] = 38.888, p < .0005).  Nine factors were found to be statistically 

significant in Model 5, four of which came from Sets A-D: SH, FES, CP, and 

LEAD.  The remaining five significant factors came from Set E: STS, HSGPA, 

AERO, BUS, and PLA.  The addition of demographic factors (Set F) in the final 

model (i.e., Model 6) led to an increase of about 2% in the explained variance in 

FYGPA (adjusted R2 = .325, F[34, 1965] = 29.298, p < .0005).  Results for the 

final model indicated that ten factors were significant contributors to the explained 

variance in FYGPA.  Eight of the ten factors were significant in Model 5.  In 

Model 6, Intellectual Interests (II; Set A) became significant and CP did not remain 

significant.  The tenth significant factor was INT (Set F). 

Eight factors that were found to be significant in explaining the variance in 

FSGPA continued to be significant in explaining the variance in cumulative 

FYGPA.  These eight factors were: SH, FES, STS, HSGPA, AERO, BUS, PLA, 

and INT.  With the exception of AERO, the magnitude of the relationship of all 

other significant factors with GPA increased from the first semester to the first 

year.  

The two traditional prior achievement predictors, HSGPA (B = .650, 

t(19.436), p < .0005) and STS (B = .001, t(10.268), p < .0005), made the greatest 
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contributions to cumulative FYGPA.  Once again, HSGPA was by far the most 

influential predictor, as a one unit increase in HSGPA was associated with a .650 

unit increase in FYGPA.  Based on the reasoning provided earlier regarding the 

relationship between academic predictors and FSGPA, it makes sense that Study 

Habits (SH; B = .008, t(5.675), p < .0005), a CSI-A academic motivation scale, also 

had a positive relationship with this DV.  These findings suggest that indicators of 

prior academic achievement and productive academic behaviors are related to each 

other and aid in the prediction of academic performance during the first year of 

college. 

The negative relationship between Intellectual Interests scores (II; X4; B = -

.005, t(-2.470), p = .014) and FYGPA is plausible due to the nature of the questions 

that comprised that scale.  All six of the questions associated reading or searching 

for books with leisure activities.  It is possible for students to be intellectually 

stimulated by activities other than reading.  It is also possible for students to enjoy 

their coursework but choose not to read major-related research articles during their 

free time.   

Leadership (LEAD; X17; B = .005, t(1.988), p = .047) had the weakest 

relationship to cumulative FYGPA and was only statistically significant in the final 

model.  The positive significant relationship that was found between Leadership 

scores and the DV is plausible due to the roles self-confidence and social 

motivation play in first-year persistence.  Students with higher Leadership scores 

are more likely to join clubs and organizations.  Participation in extracurricular 
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activities can lead to better grades as it more or less necessitates better time 

management skills.   

 Research Question 3.  What is the relationship of each of the following sets 

of variables to persistence to the second semester?   

The final hierarchical logistic regression model explained 5.9% (Nagelkerke 

R2) of the variance in persistence to the second semester (n = 2,221).  Five factors 

were found to be significant at p < .05: ATE, STS, HSGPA, PLA, and UNK.   

Results indicated a negative relationship between ATE scores and 

persistence to the second semester, suggesting that students with lower ATE scores 

were more likely to persist to the second semester.  Higher ATE scores suggest that 

students had positive relationships with his/her high school teachers and viewed 

them as engaging and caring.  It is possible that students with higher ATE scores 

had greater expectations of their professors’ roles than students with lower or 

average ATE scores.  Based on this reasoning, this result is plausible due to the 

notion that initially high expectations would be difficult to match or surpass, 

whereas initially low expectations can be exceeded.   

Significant positive relationships were found between the traditional prior 

achievement factors and the DV.  With every one unit increase in HSGPA, the odds 

of a student persisting to the second semester were 1.54 times more likely.  

Although STS was found to be significant, its contribution to the prediction of the 

DV was minimal (OR = 1.002, 95% CI = 1.000, 1.003).  A predictor variable that 

has an odds ratio equal to 1 and/or a 95% confidence interval that includes 1 
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indicates that it has no relationship with the DV (Cohen et al., 2003).  Based on 

this, the odds of persisting were nearly equal for students regardless of STS score.   

The third significant academic factor from Set E, enrollment in a PLA 

degree program, had a negative relationship with the DV.  According to the model, 

the odds of a student enrolled in a PLA degree program persisting were 50.6% 

lower than the odds of a student enrolled in an engineering (ENG) degree program, 

the reference group.  Institutional characteristics may help explain this finding.  The 

institution is predominately a STEM degree-granting institution.  Over 75% of the 

accessible population was enrolled in a science or engineering degree program and 

less than 7.5% was enrolled in a psychology or communication degree program.  

Tinto (1975) contends that a student’s perceptions of not fitting into the intellectual 

and social fabric of an institution (i.e., incongruence) promotes leaving behavior.  

Considering the overwhelming majority of students and university resources are 

STEM-focused, it is plausible that leavers experienced an incongruent student-

institution fit.  

The odds of a student who did not provide race/ethnicity information 

(UNK) persisting to the second semester were two times greater than the odds of 

students who indicated ‘White’.  Considering the race/ethnicity of these students 

are unknown, it is difficult to determine a reasonable explanation for this result.   

 The final model correctly classified 92.3% of total cases, 98.7% of 

persisters and 5.8% of leavers (sensitivity = .9332, specificity = .2571).  The 

model’s ability to correctly identify true persisters was 86.5% higher than its ability 
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to identify true leavers.  This result suggests that there is a vast amount of 

variability in factors associated with leaving the institution after the first semester 

that is not accounted for in this model.   

 Research Question 4.  What is the relationship of each of the following sets 

of variables to persistence to the second year?   

The final hierarchical logistic regression model explained a little over 7% 

(Nagelkerke R2 = .072) of the variance in persistence to the second year (n = 

2,066).  Eight factors were found to be significant in the final model: DTFC, FES, 

HSGPA, AERO, GEN, INT, FIN21-40, and FIN41-60. 

Significant positive relationships were found between two CSI-A scales 

(i.e., DFC and FES) and the DV.  For every one unit increase in DFC scores, the 

odds of persisting increased by 2.2%.  This result is plausible as this CSI-A scale 

was designed to identify a student’s level of commitment to college.  For every 

one unit increase in FES scores, the odds of persisting to the second year increased 

by 1.4%.  This result is plausible if one considers the level of importance that 

family members place on attending college.  If a student’s desire to finish college 

is not particularly high, his/her family’s lack of supportiveness may influence that 

student’s decision to leave.   

In this model, STS was no longer significant and the influence of HSGPA 

on persistence substantially increased (Wald = 30.709, p < .0005, 95% CI = 1.674, 

2.943).  Not surprisingly, the strength of the association between HSGPA and 

persistence to the second year drastically increased when STS dropped out.  With 
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every one unit increase in HSGPA, the odds of a student persisting was 2.22 times 

more likely.  The importance of HSGPA is consistent with findings for the previous 

research questions.  In addition, enrollment in an AERO degree program was found 

to have a positive relationship with the DV in which the predicted odds of an 

AERO student persisting were 62.7% greater than the odds of an ENG student 

persisting.  The institution offers degree programs with flight options which is a 

somewhat unique niche in higher education.  Students enrolled in AERO degree 

programs may have come here specifically for this opportunity and may be more 

determined to persist and graduate. 

Two demographic factors, GEN and INT (race/ethnicity category), were 

found to have significant positive relationships with persistence to the second year 

at p < .05, although neither of these factors were significant in the prediction of 

persistence to the second semester.  Results from the final model indicated that the 

odds of an international student persisting to the second year was 78.2% greater 

than White students.  Female students were almost 52% more likely to persist than 

male students.  This finding is consistent with the positive relationship that is 

typically found between GPA and persistence.  International and female students 

were found to have higher FSGPAs than their reference groups.  The mean FYGPA 

for international students was 3.07 and the mean FYGPA for White students was 

2.84.  For female students, it was 2.97 and for male students in was 2.76.   

Persistence to the second year was the only DV in which level of unmet 

financial need groups were statistically significant at p < .05.  Results indicated that 
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students who had 21-40% (FIN21-40) and 41-60% (FIN41-60) of their financial 

need unmet were less likely to persist to the second year when compared to the 

reference group, students with 81-100% of their financial need unmet.  In other 

words, students who had greater out-of-pocket expenses related to tuition and fees 

were more likely to persist.  Although this finding seems counterintuitive, 

international student representation was the highest in the 81-100% level of unmet 

financial need group.  Approximately 25% of the students in this group were 

international students (n = 106).  Of the 106 international students, only 10 of them 

did not return for the second year (9.4%).  International student representation 

within the 21-40% group was less than 1% (n = 4) and 2.4% in the 41-60% group 

(n = 10).  Based on the most recently discussed finding regarding international 

student persistence, this result seems plausible.   

The final model correctly classified 68.8% of total cases, 72.4% of 

persisters and 52.2% of leavers (sensitivity = .8769, specificity = .2863).  The 

model’s ability to correctly classify true leavers after the second semester (52.2%) 

was significantly better than its ability to do so after the first semester (5.8%).  A 

plausible explanation for this difference may be related to academic performance 

and financial considerations.  The mean cumulative FYGPA for students who did 

not persist was 2.02, while the mean for students who did persist was 2.99.  

Students who did not perform at a satisfactory academic level during their first year 

may not have returned due to the anticipation of losing, or the actual loss of, 

financial aid for the following year.   
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 Research Question 5.  What is the relationship of each of the following sets 

of variables to persistence to the third year?   

The final hierarchical logistic regression model explained 9.8% of the 

variance in persistence to the third year (n = 1,704).  Five factors were found to 

have significant positive relationships with this DV: SH, HSGPA, STS, AERO, and 

GEN. 

The CSI-A academic motivation scale, Study Habits (SH), was found to be 

significant (at p < .0005) in predicting first semester and cumulative first year 

GPAs.  Interestingly, it was not statistically significant in predicting persistence 

until the third year.  The significant positive relationship between SH (Wald = 

5.627, p = .018, 95% CI = 1.003, 1.031) and persistence to the third year suggests a 

link between college GPA and persistence that becomes more salient after students 

who were not committed to the institution had already left.  Productive academic 

behaviors lead to higher GPAs, and students with higher GPAs are more likely to 

persist if they do not decide to transfer.  Students who obtain high FSGPAs and 

FYGPAs can still decide that college is not for them or that this particular college is 

not for them.   

Three academic factors from Set E led to the greatest increase in the 

explained variance in the DV (Δ Nagelkerke R2 = .059, Nagelkerke R2 = .091) in 

Model 5.  The two prior academic achievement variables, STS and HSGPA, were 

both significant (at p < .05) in the prediction of persistence to the second semester, 

and just HSGPA was significant (at p < .0005) in the prediction of persistence to 
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the second year.  Similar to the explanation given for SH, these findings are 

plausible due to academic factors becoming more salient after uncommitted 

students already left the institution.  The influence of the third significant academic 

factor, enrollment in an AERO degree program, substantially increased in this 

analysis.  The predicted odds of an AERO student persisting to the third year were 

3.5 times greater than an ENG student.  The persistence rate for AERO students 

was 92.71% and 85.29% for ENG students.  The explanation for the plausibility of 

AERO’s significance in the previous research question also may be extended to this 

research question.   

The fifth and final significant factor, GEN, was a demographic factor from 

Set F.  There was a slight decrease in GEN’s effect on persistence to the third year 

(OR = 1.490; CI = 1.009, 2.199) from the second year (OR = 1.519; CI = 1.103, 

2.093).  The predicted odds of a female student persisting to the third year was 1.49 

times greater than those of a male student.  Once again, the positive correlation 

between GPA and persistence may have come into play.  For female students, the 

mean FSGPA was 3.14 and the mean FYGPA was 3.11. For male students, the 

mean FSGPA was 2.98 and the mean FYGPA was 2.94.  Although GPA 

information for the second year was not obtained for or included in this study, it 

may be reasonable to anticipate that female students would continue to earn higher 

GPAs in subsequent semesters.   

The final model correctly classified 84.8% of total cases, 96.1% of 

persisters and 13% of leavers (sensitivity = .8756, specificity = .3409).  The low 
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correct classification rate for leavers may be due to the fact that an important factor 

related to persistence, college semester GPA, was not included in the model.  Based 

on the previously discussed logic regarding the positive relationship between GPA 

and persistence, it is reasonable to suspect that low GPAs would result in a student 

leaving by choice or due to academic dismissal.    

Implications 

 Implications of this study relative to theory, prior research, and educational 

practice are discussed in this section.   

 Implications relative to theory and prior research.  As discussed in 

Chapter 2, the underlying framework for this study drew upon major theoretical 

models of retention and relevant studies.  Six major theoretical frameworks were 

pertinent to this study: Spady’s model of student departure; Tinto’s student 

integration model (1975); Astin’s input-environment-outcomes model (1993); 

Bean’s industrial model of student attrition (1980; 1983); Bean and Eaton’s 

psychological model of student retention (2000); and Eccles et al.’s expectancy-

value model of achievement motivation (1983).  Across all of these frameworks, 

student persistence is conceptualized as a decision and/or behavior that is made 

based on a series of interactions between the entering student and the college 

environment.  More specifically, the student’s academic preparation, background 

characteristics, and psychosocial factors are considered important influences on 

academic performance and student persistence.  
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Implications relative to psychosocial factors.  Of the 17 major CSI-A 

scales, six of them were statistically significant.  Four of the six scales were 

significant in only one analysis: Desire to Finish College (DFC), Intellectual 

Interests (II), Attitude toward Educators (ATE), and Leadership (LEAD).  The 

remaining two significant scales, Study Habits (SH) and Family Emotional Support 

(FES), were found to be positive significant predictors in three analyses.   

The Study Habits (SH) scale was significant in predicting first semester and 

cumulative first year GPAs, and persistence to the third year.  In addition, SH and 

HSGPA were positively correlated in these analyses (Appendix G).  The findings 

from this study are consistent with theory and related prior research.  A positive 

relationship between positive academic behaviors and GPA have been found in 

numerous studies (Elliott et al., 1990; Noble et al., 1999; Robbins et al., 2004).  

The Family Emotional Support (FES) scale was found to be a statistically 

significant contributor to the explained variance in academic performance during 

the first semester and the first year, as well as persistence to the second year.  These 

findings are consistent with prior research regarding the influence 

parents/guardians have on students’ academic performance and persistence.  The 

perceived availability of family support has been found to be associated with 

college self-efficacy, higher academic confidence, and lower levels of stress 

(Solberg et al., 1998).  Bank, Slavings, and Biddle (1990) found that parents had a 

significant direct effect on students’ intentions to persist and Ferry, Fouad, and 
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Smith (2000) found that parental encouragement had a significant influence on 

students’ academic performance in math and science courses.   

Implications relative to academic factors.  Indicators of prior academic 

achievement, standardized test scores and high school GPA, have been included in 

nearly in nearly all published retention studies and are often found to be among the 

strongest precollege predictors of student persistence (ACT, 2007; Reason, 2003).  

Results from the current study support this notion as these two variables generally 

maintained strong, positive relationships with academic performance and 

persistence at the institution.  With regard to academic performance, HSGPA and 

STS were both found to be significant predictors of first semester GPA and 

cumulative first year GPA.  With regard to persistence, HSGPA continued to be a 

significant predictor at all three points in time: into the second semester, the second 

year, and the third year.  However, the predictive ability of STS diminished when 

persistence served as the outcome variable.  It was only significant in persistence to 

the second semester and the third year.  Even then, the odds ratio at both points in 

time was 1.002 which indicated that STS’s contribution to the prediction of 

persistence was negligible.  These results are consistent with the findings of Astin 

and Oseguera (2005) who found high school GPA to be a more powerful predictor 

of degree attainment than standardized test scores.   

Declared college major (X20) was the third academic factor included in Set 

E.  With regard to academic performance by college affiliation, results indicated 

that students enrolled in aeronautics, business, and psychology and liberal arts 
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degree programs had significantly higher first semester and first year GPAs than 

students enrolled in engineering degree programs.  These findings are consistent 

with the literature regarding the unique level of academic rigor required in 

engineering curriculums that tends to lead to lower GPAs (Astin, 1993a; Veenstra, 

Dey, & Herrin, 2009).  During the first year, engineering students are expected to 

take challenging math and science courses that tend to not be required in non-

technical degree programs (i.e., calculus, chemistry, and physics).  Further, 

enrollment in the College of Science was not found to be statistically significant in 

any analysis which also is consistent with related research.  Engineering and 

science curriculums during the first year tend to be similar with calculus, 

chemistry, and physics courses also being required.   

With regard to persistence by college affiliation, students enrolled in the 

College of Psychology and Liberal Arts were less likely than students enrolled in 

the College of Engineering to persist to the second semester.  In addition, students 

enrolled in the College of Aeronautics were more likely to persist to the second 

year and to the third year than students enrolled in the College of Engineering.  

These findings suggest that the academic major a student declares upon entering 

the institution has an influence on student persistence at the institution. 

Implications relative to demographic factors.  Gender differences with 

regard to academic performance and degree attainment are well documented.  

Although male students tend to report higher levels of academic self-efficacy, 

especially in the areas of math and science, female students achieve higher GPAs 
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and are more likely to graduate college (Allen, Robbins, Casillas, & Oh, 2008; 

Debacker & Nelson, 2001; Habley et al., 2012; Nosek et al., 2009).  The results of 

the current study are consistent with this notion as female students entered with 

higher HSGPAs and obtained higher first semester and first year college GPAs than 

their male counterparts.     

With regard to race/ethnicity, differences in persistence patterns by racial 

group and residence status have been found (Allen, 1999; Habley et al., 2012).  

Murtaugh, Burns, and Schuster (1999) found that White students were more likely 

to persist than Black and Hispanic students even though there were no apparent 

differences between the entering academic preparation factors of each group.  In 

the current study, no significant differences in academic performance or persistence 

were found between White students (the reference group) and any one of the 

minority groups.   

With regard to residency status, prior research suggests that international 

students encounter unique challenges related to culture shock, language barriers, 

and differences in academic norms and classroom expectations that can affect 

academic performance and persistence (Poyrazli & Lopez, 2007).  In addition, a 

study using NSSE results from 2001 indicated that international students 

experienced a significantly greater degree of academic challenge than American 

students (Zhao, Kuh, & Carini, 2005).  Based on these challenges, it would seem 

plausible, even likely, that international students would have lower GPAs, at least 

in the first semester.  However, the results from the current study did not indicate 
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this.  When compared to the reference group, international students obtained 

significantly higher first semester and first year GPAs and were 1.78 times more 

likely to persist to the second year.  

Implications relative to educational practice.  As the diversity amongst 

college students attending American institutions continues to grow, so must our 

awareness and understanding of what characterizes new students (Pascarella, 

2006).  An understanding of demographic changes at the national level is 

important.  However, all of the nuances that make each institution unique must be 

accounted for as well.  An institution-specific framework that looks at the 

characteristics and needs of our own students is critical to sound decision making 

and action planning related to student persistence.   

The hope of this study was to further the institution’s understanding of its 

unique student population, to determine the value of the CSI-A for the institution, 

and to ultimately inform institutional practice.  The results of both the hierarchical 

and stepwise regression analyses indicate that academic factors (i.e., STS, HSGPA, 

and college affiliation) are, by far, the strongest predictors of academic 

performance and persistence at the current institution. 

With regard to the usefulness of the CSI-A at the institution, the results of 

the hierarchical regression analyses suggest that, as a whole, the CSI-A was not a 

particularly effective tool in identifying at-risk students.  Of the 17 major CSI-A 

scales, a total of six scales were found to be statistically significant in at least one 

analysis.  Only two of the six significant scales, Study Habits (SH) and Family 
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Emotional Support (FES), were found to be significant predictors in multiple 

analyses (i.e., three).  In the final hierarchical regression model for Research 

Questions 1 and 2, the four sets of CSI-A scales never explained more than 7% of 

the variance in GPA.  

The information garnered from the CSI-A did not contribute substantially to 

the explained variance in academic performance or persistence at the institution.  

However, it did shed light on two important non-cognitive factors that contribute to 

the success of students at the current institution: study habits and family emotional 

support.   

Delimitations, Limitations, and Generalizability 

 There were three major delimitations associated with this study.  The first 

delimitation was related to institutional characteristics.  This study took place at a 

single, small, private, terminal-degree granting, scientific and technological 

university in the southeast.  As such, the research findings and subsequent 

generalizations to other institutions are limited.  The second delimitation was 

related to the decision to investigate academic performance and persistence 

utilizing data obtained from an instrument previously administered at the 

institution, the College Student Inventory (CSI).  The CSI- Form A was 

administered in 2003 and from 2005-2010, and the CSI- Form B was administered 

in 2011.  Only data obtained from Form A were included in this study due to the 

differences in scales and number of items.  The third delimitation was the decision 
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to exclude CSI data obtained in 2003.  This was due to the Office of Institutional 

Research’s mention of the possibility of inconsistent data entry prior to 2004.   

 There were four major limitations associated with this study.  The first 

limitation was related to student responses.  With all self-report measures, the CSI 

included, obtaining responses that are not entirely honest or accurate is always a 

possibility.  To address this issue, the developers of the CSI built an internal 

validity scale into the instrument.  The second limitation was related to the 

administration of the CSI.  Participants were prompted to complete the inventory as 

part of a pre-orientation module online prior to arrival on campus.  As such, the 

administration was not standardized or proctored, and students could have 

completed the CSI in distracting environments.  The third limitation was related to 

CSI completion rates.  The CSI was not completed by every first-year student from 

2005-2010 as it was possible to bypass it in the pre-orientation module.  The fourth 

limitation was related to the changes in the institution’s student body over the past 

decade.  Shortly after the last administration of the CSI, multiple NCAA sports 

teams and academic offerings were added.  It is likely that these additions attracted 

different kinds of students than those attracted in the academic years included in 

this study, thereby limiting my ability to generalize results to students enrolled in 

subsequent years.   

 Generalizability encompasses two aspects.  The first aspect, external 

validity, refers to the degree to which a sample is representative of the target 

population.  The second aspect, ecological generalizability, refers to the degree to 
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which study results and findings can be applied in other settings (Fraenkel, Wallen, 

& Hyun, 2011).  The sample in this study was approximately 66% of the accessible 

population.  Based on the data provided in Table 3.1 (p. 84), the study sample has a 

relatively high degree of generalizability to both the target and accessible 

populations based on gender, college affiliation, and across all racial/ethnic groups 

with the exception of international student representation.   

Recommendations for Research and Practice 

 This section is organized into three subsections.  The first subsection 

includes recommendations for research that pertain to this study’s delimitations and 

limitations.  It is followed by recommendations for future research relative to 

implications of study findings.  This section concludes with recommendations for 

future educational practice.   

Recommendations for research that pertains to study delimitations and 

limitations.  One of the primary aims of this study was to provide a more holistic 

view of the persistence of first-time, full-time, first-year students at a single, small, 

private, independent, technological institution in the Southeast.  Although the 

generalizability to other institutions is limited, the research findings may be 

relevant to future research conducted in this area.  Replicating this study at similar 

institutions may help provide a better understanding of the usefulness of nationally-

normed assessments with undergraduate students at similar universities across the 

U.S.   
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The current study, a secondary data analysis, relied on existing CSI-A and 

student data from 2005-2010.  As such, I had no part in the administration of the 

instrument or the collection of student data.  Due to the student’s ability to bypass 

the CSI-A in the pre-orientation module, the completion rate was as low as 39.7% 

for students entering in 2007.  To increase the rate of participation in future studies, 

it is recommended that researchers include administration procedures that involve 

students completing the instrument shortly after they arrive on campus.   

Recommendations for research relative to implications.  The validity 

and usefulness of the CSI-A at the institution was investigated for the first time in 

the current study.  The study’s focus on entering student characteristics provided 

valuable insight regarding the influence of specific psychosocial, academic, and 

demographic factors on academic performance.  The study variables explained 

approximately 30% of the variance in GPA and about 24% of this variance was 

explained by academic and demographic factors not measured by the CSI-A.   

The variables included in this study were able to explain a much larger 

amount of variance in academic performance than persistence.  The study variables 

explained less than 10% of the variance in persistence across all three transitional 

points.  It is clear that further research that focuses on factors beyond entering 

student characteristics is necessary in order to develop a more holistic view of 

persistence behavior during that time period.  Therefore, it is recommended that an 

extension of the current research be undertaken to explore other potentially 

pertinent factors related to students’ experiences during their tenure at the 
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institution.  One such factor may be the student’s level of social integration at the 

institution as student involvement is considered a critical piece of the 

undergraduate student experience.  Another potentially pertinent factor is related to 

the actual and perceived quality of the student’s interactions with various facets of 

the campus environment.  A third such factor is the role of GPA after the first year 

on continuing persistence at the institution. 

It is also recommended that institutions included in the target population 

replicate this study on their individual campuses to test the generalizability of 

current findings. 

Recommendations for educational practice.  Students’ academic and 

social experiences at an institution, especially during their first year, are critical to 

ongoing persistence and graduation.  Identifying the needs of entering students 

early on is necessary to employ timely and effective interventions.  Practitioners 

and administrators should evaluate current institutional practice and processes 

related to the first year to identify appropriate times to intervene.  Instruments like 

the CSI-A are useful when attempting to capture the motivations and psychosocial 

characteristics of entering students.  However, these results are still just a snapshot 

in time.  Normal college student development and ongoing interactions with the 

university environment will change student characteristics and needs.   

Only two CSI-A scales, Study Habits and Family Emotional Support, were 

found to have relatively stable, significant, positive relationships with academic 

performance and persistence at the institution.  Although the CSI-A is not 
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recommended for future use, the CSI-B has been administered in the university’s 

first-year seminar for the past three years.  A follow-up study that investigates the 

usefulness of the CSI-B and the potential differences between the two forms is 

recommended.   

Considering the important influences study habits and family emotional 

support have on student success at the institution, it is recommended that student 

service, advising, and academic support departments on campus ensure that these 

two areas of concern are effectively addressed.  Evaluating current processes that 

pertain to student outreach and awareness of resources could be beneficial.  Finally, 

an evaluation of the quality of information, services, and resources currently being 

provided to students (and parents) should be undertaken.   
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Appendix B 

SAT-ACT Concordance Tables 
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Appendix C 

Bachelor’s Degrees Offered at the Institution (Main Campus) 

 

College of Aeronautics      College of Psychology and Liberal Arts 

Aeronautical Science      Psychology 

Aeronautical Science- Flight Option      Psychology (B.A.) 

Aviation Computer Science      Forensic Psychology (B.A.) 

Aviation Management      Communication 

Aviation Management- Flight Option      Humanities (B.A.) 

Aviation Meteorology  

Aviation Meteorology- Flight Option      College of Science 

      Biochemistry 

College of Business      Aquaculture 

Accounting      Ecology 

Business Administration      General Biology 

Business and Environmental Studies      Marine Biology 

eCommerce Technology (added in 2007)      Molecular Biology 

Information Systems in Business 

(removed in 2007) 

     Pre-Professional Biology 

     Chemical Management 

Information Management (added in 2007)      General Chemistry 

International Business (added in 2007)      Premedical Chemistry 

Management Information Systems 

(removed in 2007) 

     Research Chemistry 

     Interdisciplinary Science 

Marketing (added in 2010)      Military Science 

      Physics 

College of Engineering      Pre-Professional Physics 

Aerospace Engineering      Space Sciences 

Chemical Engineering      Astronomy and Astrophysics 

Civil Engineering      Applied Mathematics 

Computer Engineering       Biomathematics (added in 2010) 

Construction (added in 2008)      Mathematical Sciences (added in 2005) 

Electrical Engineering      Mathematics Education 

Mechanical Engineering      Science Education 

Ocean Engineering  

Software Engineering  

Computer Science  

Information Systems (removed in 2006)  

Environmental Science  

Oceanography  

Meteorology  

Note: Archived University catalogs from 2003-2010 were referred to for degree program availability 

(http://www.fit.edu/catalog/). All majors are B.S. degree programs unless otherwise noted.  
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Appendix D 

Institutional Review Board Exemption Form 
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Appendix E 

 

Checking OLS Regression Assumptions for RQs 1 and 2 

 

 

 

 

Appendix E.1: Linearity Assumption 

 

Appendix E.2: Independence of Residuals Assumption 

 

Appendix E.3: Normality of Residuals Assumption 
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Appendix E.1: Linearity Assumption 
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Appendix E.2: Independence of Residuals Assumption 

 

RQ 1 
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Appendix E.3: Normality of Residuals Assumption 

 

RQ 1 
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Appendix F 

 

Leverage Plots for RQs 1 and 2 for Additional Analyses 

 

 

 

 

Appendix F.1: Leverage Plots for RQ 1 

 

Appendix F.2: Leverage Plots for 2 
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Appendix F.1: Leverage Plots for RQ 1 
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Appendix F.2: Leverage Plots for RQ 2 
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Appendix G 

Correlations Between Study Habits and HS GPA Variables 

 

RQ 1 

 

 

 

 

 

 

 

 

 

RQ 2 

 

 

 

 

 

 

 

 

 

 

 

RQ 5 

 
Correlations 

 SetA_3SH_R SetE_2HSGPA 

SetA_3SH_R Pearson Correlation 1 .174** 

Sig. (2-tailed)  .000 

N 1704 1704 

SetE_2HSGPA Pearson Correlation .174** 1 

Sig. (2-tailed) .000  

N 1704 1704 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Correlations 

 SetA_3SH_R SetE_2HSGPA 

SetA_3SH_R Pearson Correlation 1 .160** 

Sig. (2-tailed)  .000 

N 2198 2198 

SetE_2HSGPA Pearson Correlation .160** 1 

Sig. (2-tailed) .000  

N 2198 2198 

**. Correlation is significant at the 0.01 level (2-tailed). 

Correlations 

 SetA_3SH_R SetE_2HSGPA 

SetA_3SH_R Pearson Correlation 1 .163** 

Sig. (2-tailed)  .000 

N 2000 2000 

SetE_2HSGPA Pearson Correlation .163** 1 

Sig. (2-tailed) .000  

N 2000 2000 

**. Correlation is significant at the 0.01 level (2-tailed). 


