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ABSTRACT 

In recent years, Strategic Enrollment Management (SEM) initiatives have become 

integral in the programs that colleges and universities develop to recruit and retain students. With 

73.0% of full-time freshmen at Wichita State University in 2017 returning for their second year 

of study in fall of 2018, there is a need to implement interventions designed to identify and 

provide services to students at-risk of not being retained. Based on research of academic attrition 

and models of student retention, a conceptual model of student retention was developed. Wichita 

State University has developed collaborations across multiple SEM offices to increase their 

capacity to strategically use student record data to create data-driven programs and policies. This 

study utilized this capacity to develop a predictive model of student retention for three of the 

university’s main student populations: first-time-in-college students, transfer students, and 

returning adult students. 

The availability of student data for each population is impacted by university admissions 

and data monitoring practices, requiring the conceptual model to be tailored to each student 

group. Bivariate comparisons between the students who were retained and who were not retained 

in each population revealed significant differences between the groups, so a logistic regression 

was used to predict retention risk. The logistic regression equations for each population were 

able to predict student retention with at least 70% accuracy. Implications, limitations, and 

suggestions for future research will be discussed. 



vii 

TABLE OF CONTENTS 

Chapter Page 

I. INTRODUCTION 1 

II. LITERATURE REVIEW 3 

Examining Enrollment, Degree Completion, and Retention Rates 3 
Drop-Out and Retention Models 5 
Factors that Impact Retention 9 
Context of Current Study 13 
A New Model Proposed for Current Study 16 
Research Questions 22 

III. METHODS 23 

Participants 23 
Measures 23 

IV. PLAN FOR ANALYSIS 35 

V. RESULTS 37 

FTIC Bivariate Analysis 37 
FTIC Logistic Regression Analysis 43 
FTIC Results Summary 47 
TR Bivariate Analysis 47 
TR Logistic Regression Analysis 52 
TR Results Summary 56 
RA Bivariate Analysis 57 
RA Logistic Regression Analysis 62 
RA Results Summary 64 

VI. DISCUSSION 65 

Key Findings 65 
Implications for Practice and Proposed Intervention 67 
Limitations and Future Research 71 
Conclusion 72 

REFERENCES 74 

APPENDICES 80 

Additional bivariate FTIC results 81 



viii 

TABLE OF CONTENTS (continued) 

Chapter Page 

Bivariate and multivariate analyses of random samples of 1,000 FTIC retained 
student 

85 

Additional bivariate TR results 101 
Additional bivariate RA results 105 
Neural network model analysis 108 



ix 

LIST OF TABLES 

Table Page 

1. Sample sizes included in analysis for each population 23 

2. Summary of predictors in each population logistic regression analysis 24 

3. Group differences for demographic characteristics between FTIC retention groups
(n=1,494) 

38 

4. Group differences for academic preparation characteristics between FTIC retention
groups (n=1,494) 

39 

5. Group differences of types of financial support between FTIC retention groups
(n=1,494) 

40 

6. Group differences for financial support amounts and semester costs between FTIC
retention groups (n=1,494) 

41 

7. Group differences for structure and integration measures between FTIC retention
groups (n=1,494) 

42 

8. Group differences for role performance measures between FTIC retention groups
(n=1,494) 

43 

9. Summary of logistic regression analysis predicting FTIC retention 44 

10. Summary of odds-ratios predicting FTIC retention compared between first-
generation and non-first-generation students 

46 

11. Group differences for demographic characteristics between TR retention groups
(n=1,279) 

48 

12. Group differences for academic preparation measures between TR retention groups
(n=1,279) 

49 

13. Group differences for financial support amounts and semester costs between TR
retention groups (n=1,279) 

50 

14. Group differences for structure and integration measures between TR retention
groups (n=1,279) 

51 

15. Group differences for role performance measures between TR retention groups
(n=1,279) 

52 



x 

LIST OF TABLES (continued) 

Table Page 

16. Summary of logistic regression analysis predicting TR retention 53 

17. Summary of odds-ratios predicting TR retention compared between female and
male students (n=1,279) 

55 

18. Summary of odds-ratios predicting TR retention compared between first-generation
and non-first-generation students (n=1,279) 

56 

19. Group differences for demographic characteristics between RA retention groups
(n=523) 

57 

20. Group differences for academic preparation measures between RA retention groups
(n=523) 

58 

21. Group differences for act/sat score between RA retention groups (n=109) 58 

22. Group differences for types of financial support between RA retention groups
(n=523) 

59 

23. Group differences for amount of financial support between RA retention groups
(n=523) 

60 

24. Group differences for structure and integration measures between RA retention
groups (n=523) 

61 

25. Group differences for role performance measures between RA retention groups
(N=523) 

62 

26. Summary of logistic regression analysis predicting RA retention 63 



xi 

LIST OF FIGURES 

Figure Page 

1. A conceptual schema for dropout from college (Tinto, 1975, p. 95) 7 

2. Collaborative relationship between offices involved in record management and data
reporting 

15 

3. Proposed conceptual model for student retention. 17 

4. Significant predictors in logistic regressions compared across three populations 64 



xii 

LIST OF ABBREVIATIONS 

AP- Advanced Placement credits (from high school) 

APAP- Applicant’s Probability of Academic Probation; an institutional measure 

BIPM- Business Intelligence and Predictive Modeling system 

FAFSA- Free Application for Federal Student Aid 

FTIC- First-time-in-college students 

GED- General Education Diploma 

GPA- Grade-Point Average 

IB- International Baccalaureate credits (from high school) 

RA- Returning Adult students 

SEAS- institutional Student Early Alert System 

SEM- Strategic Enrollment Management initiatives 

SIS- institutional Student Information System 

STEM- Science, Technology, Engineering, and Mathematics majors 

TR- Transfer students 

URM- Underrepresented Minority students 

WSU- Wichita State University 



CHAPTER I 

INTRODUCTION 

Student retention is a major focus of colleges and universities across the nation. While 

the overall college enrollment rate in the United States has increased in the last decade, due in 

part to changes in the labor market and economy, college degree completion rates have shown 

less improvements (McFarland, et. al., 2018). The overall rate for first-time, full-time degree-

seeking undergraduate students who enrolled in United States universities fall 2015 and returned 

in fall 2016 was 81%, but the rate at less selective public universities was 62% (McFarland, et. 

al., 2018). The 2015 U.S. Census reported that approximately 25% of individuals in their 30’s 

had attended college but did not have a degree (Ryan & Bauman, 2016). Statistics at large public 

institutions indicate that up to 30% of students leave during their freshman year of college 

(National Center for Education Statistics, 2003). The issue of low college completion rates has 

been plaguing universities for more than 20 years, despite continuing research and attempts at 

improving collegiate programming (Carey, 2004). The financial costs of low graduation and 

dismal retention rates impact both students and universities. Students who receive a bachelor’s 

degree earn, on average, nearly two-thirds more per week than those with only a high school 

diploma (Eberly & Martin, 2012). A college degree also supports positive social outcomes such 

as greater civic engagement and reduced criminal involvement (Pascarella & Terenzini, 2005). 

Universities experience significant financial losses when students are not retained from a fall to 

spring semester in a single academic year. Companies that consult on retention research indicate 

that universities lose, on average, $9 million a year due to student attrition (Blackboard 

Analytics). The growing cost of student drop-out and suffering degree-completion rates has 

brought retention to the forefront of university issues. 

1
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Universities devote staff and resources to uncovering the secrets of retention, and often 

consult with private companies on retention issues, sharing best practices across the country. 

However, individual universities likely have some unique problems that need to be addressed 

with interventions tailored to fit their campus structure and environment. Retention strategies are 

impacted by various factors, including whether the university is public or private, whether it is a 

2- or 4-year institution, the geographic location, and student body demographics. The 

development of Strategic Enrollment Management (SEM) initiatives allows universities to 

examine best-practice research from other universities and find ways to strategically utilize their 

own data to guide their retention work. This study seeks to build upon previous retention 

research and models to tailor a model specific to the university’s unique needs, including student 

data collection and management procedures, student population demographics, and capacity of 

university offices to implement interventions based on the results of the developed model. 
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CHAPTER II 

LITERATURE REVIEW 

Examining Enrollment, Degree Completion, and Retention Rates 

In 2017, the percent of adults between the ages of 25 and 29 in the United States who 

earned a bachelor’s degree or higher was 36% (McFarland et. al., 2018). University retention is a 

wider measure than student degree completion. Degree completion is more of a distal result, but 

the proximal focus of retention practices is keeping a student at the same university until they 

complete a degree. Tracking college enrollment and graduation rates is defined by the National 

Center for Education Statistics by population types. These indicators are published in a 

congressionally mandated annual report titled The Condition of Education (McFarland et. al., 

2018). Comparing enrollment and graduation rates highlights the groups of students who are at-

risk for not graduating with a degree.  

The first measure of collegiate enrollment is the “immediate college enrollment rate”, 

which identifies the percentage of students who receive a high school diploma and enroll in 2- or 

4-year colleges in the fall immediately following high school completion (McFarland et. al., 

2018). In 2016, approximately 46% of these recent high school graduates, also referred to as 

first-time college students, enrolled in a 4-year college (McFarland et. al., 2018). Differences 

exist in the immediate college enrollment rates based on race, sex, and family income. The 

immediate college enrollment rate for females was 50% at 4-year college, which was higher than 

the 42% rate for males (McFarland et. al., 2018). Considering family income, the students from 

high-income families (the top 20% of family incomes) were the most likely to attend college, at a 

relatively high immediate college enrollment rate of 83% compared to the 64% for students from 

middle-income families and 67% for low-income (bottom 20% of family incomes) families 
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(McFarland et. al., 2018). The racial diversity of the first-time college students has maintained 

these proportions across the time periods measured in collegiate enrollment.  

The second relevant measure of student enrollment is the “college enrollment rate”, 

which is the percentage of young adults between the ages of 18 and 24 who enroll in an 

undergraduate program at a 2- or 4-year institution (McFarland et. al., 2018). In 2008, the college 

enrollment rate for young adults was at the highest point ever, with 39.6% of young adults 

enrolled in a 2 or 4-year institution (Fry, 2009). While the overall college enrollment rate has 

increased since 2000, the rate at 4-year institutions has since leveled off between 2010 and 2016 

(28% vs. 31%) (McFarland et. al., 2018). In 2016, the undergraduate enrollment at 4-year 

institutions was 10.8 million students, which comprised 64% of total undergraduate enrollment 

(McFarland et. al., 2018). The measure of total undergraduate enrollment rose to 16.9 million 

students in 2016, an increase of 28% from 2000 (McFarland et. al., 2018). This could be because 

the U.S. has a greater population of college-aged students, but it is also likely because the 

proportion of students who are eligible to attend college and are going to college is higher than 

previous years. Female students made up 56% of the total undergraduate enrollment in fall 2016, 

and nearly 54% of the enrollment were White students (McFarland et. al., 2018). Between 2010 

and 2016, the enrollment of almost every racial and ethnic group studied decreased (with the 

exception of Asian/Pacific Islander, which did not change significantly); American 

Indian/Alaska Native students had a 28% decrease while Black and White enrollment decreased 

by 17%, (McFarland et. al., 2018). However, the characteristics of students who enrolled in 4-

year universities tends to be different than those who are actually retained and complete a degree. 

The 1990 Student Right-to-Know Act states that universities must report bachelor’s 

graduation rates at six years, which is 150% of the normal time for completion (McFarland, et. 
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al., 2018). The overall undergraduate six-year graduation rate was close to 60% (McFarland et. 

al., 2018). Nationally, of the first-time, full-time undergraduate students who began seeking a 

four-year degree at a public institution in 2010, 59% completed their degree at the institution 

when they began their studies (McFarland, et. al., 2018). Most of the retention work at 

universities focuses on intervening during a student’s first year because of the federal 

requirements for universities to report first-year retention. Retention programs have provided 

students with mentoring services and other engagement programs. Research on retention has 

historically focused on specific aspects of a student and the collegiate experience: precollege 

characteristics of freshmen, such as high school GPA, or reasons for student attrition (Murtaugh, 

Burns, & Schuster, 1999; Astin, 1993b; Tinto, 1993). Some research indicates that 45% of 

students who drop out of college had finished a year of college with a grade-point average (GPA) 

between 2.0 and 3.0 (Tyson, 2014). Preliminary analysis of university data indicates that two-

thirds of student attrition happen after freshman year. This highlights the need for a 

comprehensive retention model that examines factors beyond just academic performance or risk 

within a student’s first year. 

Drop-Out and Retention Models 

The most cited model of university retention was developed by Tinto in 1975. This model 

suggests that a student who fits into a university’s academic structure, integrates into the social 

life and environment of the institution, and shows commitment to graduating (specifically from 

that university) is more likely to graduate (Tinto, 1975). This model gives a holistic view of 

retention and is focused on helping university staff understand retention rather than giving 

practical advice for assisting students (DeWitz, Woolsey, & Walsh, 2009). Tinto’s 1975 model 

was developed by applying Durkheim’s Theory of Suicide to the concept of university dropout 
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for the purpose of predicting dropout behavior (Durkheim, 1961, p. 91). Durkheim (1961) asserts 

that suicide is more likely when individuals are lacking moral or value integration and collective 

affiliation. Spady (1970) connected these same risks to the social structure of a university setting, 

stating that the lack of integration into the social system of college increases the likelihood that 

an individual will decide to leave college. This highlighted the need to examine the social aspects 

of a student’s experience, not simply their academic success. 

Understanding the impact of integration on dropout behavior, Tinto developed a 

predictive model (Figure 1) including traditional measures of retention, such as academic 

success, as well as psychological factors such as educational goal commitment and institutional 

commitment (Tinto, 1975, p. 93). The model starts with the specific attributes of an individual as 

they enter higher education, including demographic characteristics, precollege experiences and 

attainments, and family background (Tinto, 1975, p. 94). These attributes influence an 

individual’s development of expectations for their educational attainment and degree completion, 

as well as their commitment to attaining this educational goal and to completing the degree at the 

institution (Tinto, 1975, p. 96). The model connects the involvement between an individual and 

both the academic and social systems of the university to the eventual decisions regarding 

dropout (Tinto, 1975, p. 96). This emphasizes the importance of the integration in a student’s 

collegiate experience. This model was the foundation for multiple future models of student 

dropout behavior. 
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Figure 1: A conceptual schema for dropout from college (Tinto, 1975, p. 95). 

Bean and associates have argued that student attrition is similar to turnover within work 

places, and that behavioral intentions, influenced by organizational, personal, and environmental 

factors, have as much relevance as the actual persistence behaviors (Bean, 1980; Bean, 1985; 

Bean, 1990). In examining dropout behavior, researchers have identified a “dropout syndrome”, 

which is a conscious, openly discussed intention to leave the university (Bean, 1985, p. 36; 

Tinto, 1982a). This is syndrome is distinct from attrition, which is used to describe those students 

who leave the university involuntarily because of academic or social violations (Bean, 1985, p. 

36). A Student Attrition Model has been developed to explain the intentions of students as they 

make decisions about persisting in college, and the researchers found that non-intellective factors 

influenced these decisions (Bean & Vesper, 1990). The relevant outcome variables from this 

model include both Intent to Persist, measured by questionnaires, and actual Persistence.  

In a longitudinal study, data was gathered from freshmen questionnaires and institutional 

transcripts to test the convergent validity between Tinto’s Student Integration Model and the 

Student Attrition Model developed by Bean and associates (Cabrera, Castañeda, Nora, & 
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Hengstler, 1992). Tinto’s Student Integration Model accounted for 38% of the variance observed 

in Persistence and for 36% of the variance observed in Intent to Persist, and the measures of 

goodness of fit provided support for the model (Cabrera, et. al., 1992). In comparison, the 

structural model of the Student Attrition Model accounted for 44% of the variance observed in 

Persistence and 60.3% of the variance Observed in Intent to Persist, again with measures of 

goodness of fit supporting the model (Cabrera, et. al., 1992). While the Student Attrition Model 

accounted for more variance in both outcome measures, the results indicated that the two 

theories were complementary (Cabrera, et. al., 1992). This supports a model which includes 

variables from both theories. 

Universities have worked to utilize institutional data and the concepts from these theories 

of integration and attrition in the development of interventions to retain students. Some 

institutions have created predictive models to identify students at risk for academic issues and 

attrition. Beginning in 2006, a logistic regression equation based on pre-college characteristics 

has been used at the University of South Florida in Tampa to inform ongoing intervention 

programs developed in the Office of New Student Connections (Miller, Tyree, Riegler, & 

Herreid, 2009). The University of Iowa generates predictive models for undergraduate students, 

including first-time in college, transfer and returning students. The Associate Director of 

Academic Support & Retention at the University of Iowa report running these models weekly 

and integrating the information into an early intervention system called Excelling@Iowa 

(Martinez, 2019). The University of Oregon analyzed their historic student record data and the 

results of this research supports the practice of identifying at-risk students with institutional 

information and observed performance at the university (Singell & Waddell, 2010). Some past 

research assert that factors during a college experience are more influential on persistence than 
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pre-college characteristics (Pascarella & Terenzini, 2005), but work at the University of Oregon 

suggests that students who were predicted to be at risk based on student attributes at the 

beginning of college continued to be at risk throughout their college experience (Singell & 

Waddell, 2010). This supports the notion of identifying at-risk students and intervening early in 

their college career to make an impact on the issue of retention. 

Factors that Impact Retention 

Researchers have identified multiple demographic aspects, societal influences, and 

student behaviors that impact the issue of retention. Levin and Levin (1991) identified several 

pre-college factors of persistence, including academic preparedness, commitment and perception 

of progress to educational goals, and self-confidence. Their research indicated that during the 

college experience, the predictors of persistence included where the student lived, their 

experience in the classroom and interactions with faculty, financial support, and involvement in 

extracurricular activities and academic advising.   

Having a lower socioeconomic status, coming from an urban environment, being from a 

single parent household, and being a first-generation student have all been identified as 

characteristics that might increase risk of not being retained (DeFrancesco & Groppper, 1996). 

Family income has a large impact on retention. In 2003, only 26% of low-income students (those 

of dependent family income of less than $25,000) persisted to earn a 4-year degree compared to 

56% of their high-income counterparts (Wirt, Choy, Provasnik, Rooney, Sen, & Tobin, 2003). 

Despite the increased access to higher education, there are large gaps in rates of college 

completion between high- and low- income students (Tinto, 2010). This may be impacted by the 

amount and quality of education of their parents, creating intergenerational effects on both 

income and college attainment (DesJardins, Ahlburg, & McCall, 1999). Historically, full-time 
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students would not be working, or would only work part-time jobs, but today, many students 

work multiple jobs or full-time jobs to support themselves. One study found that nonpersisting 

students tended to have employment during their college career, while persisting students did not 

(Ryland, Riordan, & Brack, 1994). The National Center for Education Statistics has identified 

seven factors that put students at risk of dropping out of college: delaying entry into 

postsecondary education after high school, attending college part-time, working full-time while 

enrolled, being financially independent from parents, having dependent children, being a single 

parent, and having a General Education Diploma (GED) (Engle & Tinto, 2008; Horn & Premo, 

1995; Horn & Carroll, 1996; Berkner et al, 1996). These factors focus on financial and 

demographic characteristics, but it is important to note that social and behavioral stressors, such 

as having a psychological disorder or having a learning disorder, also likely impact students. 

Researchers focusing on educational statistics tend to emphasize factors that can be tracked 

through student records and transcript data and minimize social and behavioral factors because 

of the difficulty in collecting aggregate data on these factors. 

Risk factors for dropping out of college are often interrelated (Engle & Tinto, 2008). 

First-generation, low-income students are more likely than their peers to be older, female, have a 

disability, be a minority, have dependent children and be single parents (Engle & Tinto, 2008). 

Students who are underrepresented minority, low-income, and first-generation tend to have more 

risk factors (Horn & Premo, 1995; Horn & Carroll, 1996; Berkner, 1996; Berkner, He, & 

Cataldi, 2003). The social integration aspect has been especially impactful on the academic and 

personal development of African American students, compared to White Students (MacKay & 

Kuh, 1994). Minority students have reported more struggles in making friends and participating 
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in social activities, and a lack of integration can become a reason why minority students are not 

retained (Guloyan, 1986).  

The biggest challenge for both researchers and those involved in student success at 

universities is that many at-risk students are not able to recognize they have a problem or make 

this conclusion too late in the semester. In addition, many students struggle with identifying 

where to go when they need help. While universities work to create offices and programs that 

can address a specific problem or population, students see the university as a single entity and 

often are overwhelmed at the number of referrals they receive to offices on campus. Some 

universities have worked on this issue by developing an office focused on student success which 

can serve as a starting point for students needing resources. The need is now for interventions 

that bring the at-risk students to this office. Brofenbrenner’s (1977) ecological theory suggest 

that individuals are impacted by factors which exist at different system levels, and the most 

successful interventions are those that utilize strategies at each of these levels. The macrosystem 

level utilizes the perspective of culture, identifying how the communities and systems that a 

person exists within influences them, while the microsystem level focuses on an individuals’ 

perceptions, cognitions, and feelings (Brofenbrenner 1977). By identifying strategies to impact 

students at the individual, family, community, and policy system levels, the current study can 

outline an intervention that will make an impact on students.  

The current study focuses on domestic, undergraduate, degree-seeking students. The 

three populations that will be explored in this research (defined by university data collection 

procedures) are first-time-in-college (hereafter referred to as FTIC), transfer students (TR), and 

returning adult students (RA). This classification into the populations happens during the 

admissions process, and the student is given a record indicating the group that most appropriately 
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describes their background. For example, simply having collegiate credits does not indicate that 

a student should be classified as a TR, as students can earned credit by examinations, Advanced 

Placement (AP) or International Baccalaureate (IB) credits, or concurrent enrollment credits 

during high school. Attention is paid more to the time when these collegiate credits were 

attained. FTIC students are those who start at the university within a year of graduating from 

high school. These students are considered traditional college students. FTIC students, by 

definition, would have no-post secondary earned collegiate credits (those earned after high 

school graduation).  

Students who are enrolling in the university who have attended another institution for at 

least one semester are either classified as TR or RA students. Based on university classification 

procedures, TRs are those who are younger than 24 and RAs are 24 or older. Transfer students 

may be coming from a community college or from another 4-year institution, but they do have 

some college experience. RAs are often returning to college or those who are starting a college 

degree many years after completing high school (or something comparable). These are 

nontraditional students, who are often balancing their college experience with a full-time job or 

family. Based on an understanding of ecological theory, where behavior is a function of both 

person and environment (Lewin, 1935), researchers have suggested that nontraditional students 

are perhaps impacted more than traditional students by environmental variables external to the 

institution (Metzner & Bean, 1987). A study of an attrition model specific to nontraditional 

students found that the effects of these external factors were often indirect, and the researchers 

hypothesize that those nontraditional students who are older even than the 24 years may be more 

impacted by these background variables (Metzner & Bean, 1987). Because of the differences 
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between the three populations, the proposed intervention utilizing this research must be tailored 

to fit the specific needs of each population.  

Context of Current Study 

The Carnegie Classification system (2017) gives a strong framework for understanding 

and “describing institutional diversity in U.S. higher education”, and this classification gives a 

strong representation of the context of the university. The current study focuses on Wichita State 

University (WSU), a public, regional, four-year university. The Carnegie Classification of WSU 

is a doctoral university with higher research activity (2017). With three campuses located in 

Wichita, Kansas, WSU is located in the midwestern region of the United States and is the fourth 

largest of the state’s universities. The university is mid-sized and primarily nonresidential, with 

higher transfer-in numbers compared to other institutions. The student body is quite diverse with 

respect to age, race, international vs. domestic students, and majors. 

The total headcount of students in the 2018 fall semester at WSU was over 15,700 

students, with approximately 11,150 undergraduate and 2,780 graduate students. There are 

approximately 1,500 international students each year, 66%% of which are undergraduate 

students. Considering student class, the largest group of students was seniors, comprising 25.9% 

of the student enrollment. The freshmen, sophomore, and junior classes comprise between 13% 

and 16% each. As major contributes to a student’s retention, it is important to note the number of 

students enrolled in traditionally difficult majors at the university. Approximately 26% of 

undergraduate students are enrolled in Science, Technology, Engineering, and Mathematics 

(STEM) related majors, and 8.5% of students are enrolled in online-only major programs. The 

average age of undergraduate students is 23.3 years of age, and the enrollment of female students 

is 55%. Underrepresented minority (URM) students make up 18.9% of the undergraduate student 
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population. The number of first-generation students at the university is high, with 40% of the 

undergraduate students self-reporting being a first-generation student. The diverse student body 

at this university again highlights the need for interventions that have components tailored to 

those groups of students that are at higher risk for not being retained. 

The university has been working to increase enrollment and retention with a SEM plan 

which was adopted in 2016. This 5-year plan stresses the utilization of current and historic 

institutional student data to observe, describe, and predict student enrollment and retention 

behavior. The percent of full-time freshmen in 2017 who returned for their second year of study 

was 73.0%. The six-year graduation rate of those full-time freshmen who began their studies in 

2012 was 46.6%, which is lower than the national six-year graduation rate of 60%. Wichita State 

University has set enrollment goals to meet by the year 2020, and these include increasing the 

first to second year retention rate to 80% and the 6-year graduation rate to 50% (SEM at WSU 

2019). Given the current emphasis on retention, the possible future implementation of a 

predictive model and intervention is highly likely. 



15 
 

 

Figure 2: Collaborative relationship between offices involved in record management and data 
reporting 

SEM initiatives are multi-disciplinary, which is key in developing a strong approach to 

models. The SEM workgroup at WSU has a variety of on-campus offices, including the Office of 

the Registrar, Undergraduate Admissions, Academic Affairs, Student Affairs, the Office of Adult 

Learning, the Office of Planning and Analysis, and the Office of Student Success. One aspect of 

the SEM initiative at WSU that is particularly unique is the strong collaboration between the 

Office of Planning and Analysis, the Office of Enrollment Services, and Information Technology 

Services. The Office of Planning and Analysis at WSU has developed Business Intelligence & 

Predictive Modeling (BIPM), which is a system that includes student and course related data 

from WSU. This BIPM system includes student information starting at a student’s recruitment to 

WSU and continuing until their attainment of a degree. The collaborative relationship between 

the three offices outlined in Figure 2 allow WSU to maintain accurate student data and records, 
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develop predictive models, and disseminate reports and information from these models to other 

offices.  

The Office of Planning and Analysis utilizes the BIPM system to produce reports for 

various offices at WSU. One such report is the at-risk report, listing students who are at risk of 

academic dismissal or probation. This report is disseminated through an internal reporting 

webpage, developed by Information Technology Services. Staff of student support offices, such 

as the Office of Student Success, and academic advisors can utilize this report after completing 

training. This required training gives technological support in accessing the report, but more 

importantly gives guidance on interpreting the results. This is an interactive report, where staff 

can see various aspects of a student’s academic record and behavioral data that may indicate the 

reason for the student being at risk. The training emphasizes the importance of considering all of 

these aspects of a student, such as demographic characteristics, SEAS risk activity, current 

enrollment in risk courses, and withdrawal activity. Rather than simply focusing on a single 

factor, the office encourages staff to contemplate the context of the student’s behavior and 

consider the constellation of factors that may put a student at risk. This report, however, only 

focuses on academic risk and does not flag the students who are succeeding academically and 

still choose to leave the institution. This risk report also does not reflect the other factors 

impacting retention that have been discussed in this literature review. The final limitation of this 

report is that it is only run on FTIC students because of limitations in the TR and RA 

populations, such as data viability.  

A New Model Proposed for Current Study 

 This study is focused on developing a predictive student retention model using student 

record data. By using student record data, a predictive equation can be determined and run on 
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current student data to create a flag for those at risk of not being retained. These flags of at-risk 

students can be utilized by university student support services to intervene early in the semester 

before it is too late. The literature review and research has been used to develop the Conceptual 

Model for this study (Figure 2). The conceptual model draws from the student integration model 

of college persistence decisions (Tinto, 1975) and models regarding the role of finance in college 

persistence (Cabrera, Nora, & Castaneda, 1992).  

 

Figure 3: Proposed conceptual model for student retention. 

A student’s origin involves demographic factors, academic preparation, and financial 

support. Demographics (e.g., sex type, first-generation, family income, race and ethnicity) 

influences academic preparation (ACT/SAT scores and high school GPA). Past literature has 

connected male sex type to having a lower GPA and a greater likelihood of academic struggles 

(Deberard & Julka, 2000; DeBerard, Spielmans, & Julka, 2004). There are systemic effects of 

education disparities for URM and low-income students that lead to lower standardized test 

scores. Research indicates that high school GPA is a strong predictor of collegiate academic 

success (Astin, 1993a). High academic preparation has a direct impact on a student’s financial 
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support by creating more opportunities for merit-based scholarships. Financial support (e.g., 

scholarships, federal financial aid) plays an important role in university retention. Since the 

university financial aid rarely covers the cost of attendance, many students pay the difference, 

and those students whose families have additional financial support to offer are more likely to 

persist in college. Consider a first-generation low-income student. Low-income students often 

attend high schools with inadequate funding, fewer resources for instruction, and fewer 

opportunities for college preparation and college credits such as concurrent enrollment or AP/IB 

compared to educational institutions that serve middle- and higher-income families. This often 

results in lower academic preparation scores, which can restrict access to college and specific 

academic programs with requirements.  

Access to financial aid is limited by income: low-income students are more eligible for 

federal grants and middle-class students are more likely to receive merit-based scholarships. 

While the amounts may be similar between the two sources of financial aid, it is rare that the 

amount of financial aid is enough to pay for school, and many students have high out-of-pocket 

expenses. In the 2016-2017 academic year, the average total cost of attendance for first-time, 

full-time undergraduate students at public universities ranged from $14,100 to $24,000, 

depending on whether a student lived on campus or off-campus (McFarland et. al., 2018, p. 210). 

When considering the net price of attendance, which is the total cost minus grant and scholarship 

aid, the average full-time undergraduate first-time student attending a public 4-year institution 

paid $13,400 in a year (McFarland et. al., 2018). The middle-class students have the financial 

support from family and take out fewer loans compared to their low-income counterparts. This 

increases the financial burden that attending university puts on a student. This can be further 

compounded if these low-income students are first-generation. First-generation students lack 
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higher education role models among family members, making the application for financial aid 

difficult and often times resulting in a lower rate of FAFSA submissions (Feeney & Heroff, 

2013; King, 2004). The data measures for origins of a student include information collected 

during the recruitment and admission of a student, but the financial support may vary throughout 

a student’s academic career. The impacts of academic preparation lessen throughout a student’s 

university experience.  

The origins of a student directly and indirectly impact a student’s academic performance, 

particularly in their first year at school. Academic performance includes three components 

related to coursework: structure/integration, current courses and history of courses, and role 

performance. The extent to which a student has a structured experience from an academic plan of 

study is impacted by their beliefs about their abilities to succeed in their major. A major defines 

the criteria for obtaining a degree, and while there is often flexibility and student choice in 

coursework, a major gives boundaries and structure to a student’s course plan. Students who 

decide to become undecided majors face a great amount of ambiguity. A student can be an 

undecided major at the beginning of their collegiate experience or can choose to change majors 

to undecided at a later point. This can allow for career exploration but can also lack the impetus 

for a student to continue moving towards graduation. Changing majors is common in college, 

with one study showing almost one third of undergraduates changing their major at least once 

within 3 years of enrollment (Leu & National Center for Education Statistics, 2017). However, 

students who change their major multiple times are increasing the likelihood they will need to 

take additional courses or years than they originally anticipated to get their degree, also 

increasing cost. 
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Undecided students often face a different challenge related to integration. Students with 

highly structured academic majors often have more opportunities to experience social integration 

with faculty and classroom peers, as opposed to undecided majors. Research is divided on 

whether having an undecided major impacts persistence (John, Simmons, Cater, & Weber, 2004; 

Pascarella & Terenzini, 1991) or has little influence on a student’s persistence in college 

(Lewallen, 1993). Those who have not selected a degree program do not have the opportunity to 

make connections with peers and faculty who have a similar mindset and connecting interests. It 

is also likely that students who change majors frequently are also experiencing poor integration 

in the classroom (Leppel, 2001). The structure and social integration a student experiences 

determine the course opportunities of a student. 

The final predictor included in this section is requesting a transcript. Students can request 

a transcript for multiple reasons- to send to another institution for the purpose of transferring, to 

apply for scholarships, or even to submit to employers. While this variable may seem biased 

because it is connected to a student’s attempt to transfer, the other reasons for requesting a 

transcript make this variable appropriate for the model. The university does not currently collect 

data on what percent of students request transcripts and then do not transfer. As the intention of 

the study is to be integrated into regular university processing and reporting in real-time, this 

transcript request indicator can be an important indicator of intent to not enroll in future 

semesters. Also, as student attrition is caused by several factors, including finances and academic 

failures, this predictor will be important in capturing the subset of students who are doing well 

academically and still at-risk for not being retained.   

The interaction between a student’s academic history and the courses in which they enroll 

is on-going. One relevant dimension of a student’s courses is the number of difficult courses a 
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student takes, and the impacts of difficult courses can increase depending on the semester course 

load and the order in which a student attempts specific courses. Difficult courses that are 

predominately taken by freshmen tend to be introductory courses, while the courses that seniors 

find difficult are often within their own major (Lynch, 2008). As students progress in college, 

they are building expertise in their field of study and likely develop more confidence and 

appreciation of the enhanced meaning (Lynch, 2008). As retention research suggests, academic 

failure is not the only reason for a student leaving the university (Tinto, 1993), but it would be 

negligent to leave this large predictor out of the model. Understandably, students with high 

academic achievement persist in college more than lower achieving students (Ryland, Riordan, 

& Brack, 1994). A student’s history of academic probation and withdraws from a course is 

interrelated with their current and past course work. Academic performance in any individual 

course is measured by the student’s role performance and final course grade. Instructor concerns 

about a student’s absence rate and homework issues is recorded in real time throughout a given 

course. Course grades are the direct outcome of the academic performance in a specific class. 

The structure of a student’s academic major determines the extent of the impact of course grades 

on the overall outcomes of major GPA and overall GPA. 

The outcome variable of the current study is term-to-term retention, which focuses on 

whether a student enrolls in courses at the university in the next term (excluding summer, as 

students often do not enroll in summer courses). Term retention is a measure that is sensitive to 

change in a short time period and can be used to intervene early in the process, and this will 

likely influence degree completion. The university graduation rates measure students who 

complete a degree within six years of beginning college, but university staff invested in retention 

and student success may define academic success as a timelier degree completion of four years. 
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Since the three discussed populations are different, both in the availability of data elements in 

their student records and in the interventions needed to impact the students given the different 

life stages, the conceptual retention model should be modified to fit each group. 

Research Questions 

The intention of this study is to address retention issues at the university by strategically 

utilizing collected data to make informed decisions and aid the student support services office in 

developing interventions. The retention model developed in this study must be robust to be 

useful in predicting student retention. As mentioned, the current study will only include 

domestic, undergraduate, degree-seeking students in analysis within the three populations of 

FTIC, TR, and RA students. International students have unique and targeted support from the 

international student services office, while the domestic students are served by the Office of 

Student Success. The RA student group has additional support services offered through the 

Office of Adult Learning. However, these two offices collaborate often on strategies to support 

RA students, so this group will be included as well. Results will be shared with both offices to 

guide retention strategies and implement an intervention utilizing real-time data. Based on these 

goals for the research, the current study has three main research questions: 

1) Can student risk for retention be predicted, and if so, at what level of accuracy?  

2) What factors predict risk? 

3) Are there certain sub-groups (such as female or URM) that are at a considerably 

higher risk for retention? 
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CHAPTER III 

METHODS 

Participants 

 The populations are determined by institution admissions practices. These three 

populations are all domestic, undergraduate students working on their first university level 

degree. The current study will include the students enrolled in Fall 2017 so the predicted 

outcome of retention to the next fall, fall 2018, is a known outcome. This study included 4,875 

students distributed between the three populations (see Table 1). Demographic analysis will be 

reported by population in the results section. 

TABLE 1 

SAMPLE SIZES INCLUDED IN ANALYSIS FOR EACH POPULATION 

Population n 

First-time-in-college Students (FTIC) 3,073 
Transfer Students (TR) 1,279 
Returning Adult Students (RA) 523 
Total 4,875 

 

Measures 

University practices, data availability, and data collection in the institutional student 

information system (SIS) are slightly different between the three populations. As such, the 

predictors utilized in the logistic regression will vary in variables for each population when 

necessary. Table 2 shows the predictors and variables included in each equation based on 

population. The expected directionality of each variable is listed as this will ensure the logistic 

regression equation is correct and complete. 
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TABLE 2: 

SUMMARY OF PREDICTORS IN EACH POPULATION LOGISTIC REGRESSION 
ANALYSIS 

 
Predictors FTIC Model 

Variable 
TR Model Variable RA Model 

Variable 
Demographics    

Sex Type Female, binary Female, binary Female, binary 
Underrepresented 
Minorities 

URM, binary URM, binary URM, binary 

First-Generation 
Status 

First-generation, 
binary 

First-generation, binary First-generation, 
binary 

Low-Income Low-Income, binary Not available  Not available 
Academic Preparation    

ACT/SAT Score Average ACT/SAT 
score of High School 
Quintiles, ratio 

Not available Not available 

Application GPA High School GPA, 
ratio 

Application GPA, ratio Application GPA, 
ratio 

Transfer Student Not applicable Not applicable Transferred hours 
from another 
institution, binary 

Financial Support    
Accepted Financial 
Aid 

Accepted any form 
of Financial Aid, 
binary 

Accepted any form of 
Financial Aid, binary 

Not included* 

History of Overdue 
Balance Holds 

Any history of 
Overdue balance 
holds, binary 

Any history of Overdue 
balance holds, binary 

Any history of 
Overdue balance 
holds, binary 

Structure & 
Integration 

   

Part-Time Majority of Terms 
Spent as Part-Time, 
binary 

Majority of Terms 
Spent as Part-Time, 
binary 

Majority of Terms 
Spent as Part-Time, 
binary 

Undecided Major Percent of Terms 
Spent as Undecided 
Major, ratio 

Not included Not included 

Student Housing Lives in Student 
Housing, binary 

Not included Not included 

Major Integration Students with score 
above average of 
23%, binary 

Students with score 
above average of 23%, 
binary 

Students with score 
above average of 
23%, binary 

New Student Freshman Class, 
binary 

New student regardless 
of credit hours, binary 

Not included 

STEM STEM major, binary Not Included Not included 
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TABLE 2 (continued) 

Predictors FTIC Model 
Variable 

TR Model Variable RA Model 
Variable 

Transcript Request Request for 
Transcript within 
current semester, 
binary 

Request for Transcript 
within current semester, 
binary 

Request for 
Transcript within 
current semester, 
binary 

Role Performance    
SEAS Risk 
Activity 

Risk Activity in any 
4 SEAS dimensions 
within current 
semester, binary 

Risk Activity in any 4 
SEAS dimensions 
within current semester, 
binary 

Risk Activity in 
any 4 SEAS 
dimensions within 
current semester, 
binary 

History of 
Probation 

Probation at WSU, 
binary 

Probation at WSU, 
binary 

Probation at WSU, 
binary 

Withdrawal 
Activity 

Withdrawal Activity 
after 20th day, 
binary 

Withdrawal Activity 
after 20th day, binary 

Not included 

End of Term Role 
Performance 

End of Term GPA 
less than 3.0, binary 

Percent of Degree 
Completion, ratio 

Percent of Degree 
Completion, ratio 

Note: Some predictors are not available due to University data collection practices. Other 
predictors were not included to maintain appropriate proportion between predictors and 
sample size. 

 

The first segment of the Conceptual Model is Origins, which includes demographics, 

demonstrated academic preparation, and financial support. Demographics include sex type, race 

and ethnicity, first-generation status, and family income. Gender theory is used in the current 

research to discuss the impacts of gender bias, socialization, and systemic discrimination on 

student retention. However, the institutional SIS does not collect gender identities (man, woman, 

transgender, etc.), but rather dimorphic sex type. This is included in the model as a binary 

variable where 1 equals female and 0 equals male. Previous retention research suggests that 

women are less likely to be retained, citing factors such as systemic discrimination in university 

and society practices and being more impacted by family dysfunction or expectations (Pidcock, 

Fischer, & Munsch, 2001) and this is expected to be reflected in the current research. Women 
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also face sexual and physical violence, which impact retention (Potter, Howard, Murphy, & 

Moynihan, 2018; Banyard, Demers, Cohn, Edwards, Moynihan, Walsh, & Ward, 2017). The 

institutional SIS collects information on a limited set of racial and ethnic identity groups: 

Alaskan Native, American Indian, Asian, Black Non-Hispanic, Bi/Multi-Racial, Hawaiian, 

Hispanic, White Non-Hispanic, and Missing. To utilize this information, race and ethnicity are 

represented by a binary variable indicating underrepresented minorities (URM). Being a URM 

student has negative outcomes connected to discriminatory historical practices in universities, so 

this measure will be more useful when considering risk factors and retention outcomes. The 

institutional SIS includes those who identify as Alaskan Native, American Indian, Black Non-

Hispanic, Hawaiian, and Hispanic as URM. Those who identify as one of these races were coded 

as 1’s in the URM variable and the remaining students were coded as 0. URM students, like 

women, face systemic discrimination, and retention literature suggests these students have a 

higher risk of retention. It is expected that being a URM increases risk of not being retained. 

On the application to the university, students report if their parents or guardians have ever 

attended or completed a post-secondary degree. Their response is recorded on the student’s 

educational record, and those who responded “no” are marked as first-generation college 

students. First-generation students are coded as a binary variable in the institutional SIS, where 1 

is equal to first-generation and 0 is non-first-generation student. First-generation students, who 

often lack family, academic, and financial support, are at high risk for not being retained. It is 

expected that being a first-generation student will increase their risk of not being retained. A 

student also reports where they are living upon enrollment to the university. This information 

will be reported in the bivariate analysis to give more perspective on the origins of resident for 

students.  
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The family income component is collected from a student’s Free Application for Federal 

Student Aid (FAFSA) submitted to the university. The income variable will be a binary variable 

indicating low-income students. The low-income measure is based on the total annual family 

income, and the cutoff for low-income is based on the federally defined poverty level controlling 

for family size. This variable has 1 representing the students whose families have annual 

incomes of less 125% or less of the poverty level (low-income students) and 0 representing 

students whose FAFSA indicated them being above the 125% poverty line. The FTIC students 

who do not have a FAFSA on file are coded as 0, as their SIS data indicates they have similar 

outcomes on academic performance, overall academic outcomes, and retention compared to 

those who are coded as 0 with a FAFSA. Many RA and TR students do not complete FAFSA 

applications, so this predictor will not be included in the predictive model for those two 

populations. As indicated by previous literature, being low income decreases a student’s 

likelihood of being retained and on degree completion. It is expected that low-income will be a 

high-risk factor for not being retained.  

The second component of the Origins segment is a student’s incoming academic 

preparation, which demonstrates a student’s opportunity for access to the university and acts as a 

proxy for a student’s probability of academic success in college, especially in the first year. 

Academic preparation is measured in the institutional SIS by standardized test scores (ACT, 

SAT), a student’s GPA at application, remedial need in math or English, and earned transfer 

hours. The standardized test scores in this study are only included in the FTIC model, as 

standardized scores are not required for admission into the university for TR and RA students. 

Standardized scores are represented by the average ACT/SAT score of the FTIC student’s high 

school in quintiles. This gives context for the coursework and amount of college preparation a 
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student had the ability to complete, given the socio-economic makeup and funding of the school 

they attended. To decrease degrees of freedom in the logistic regression model, this predictor is 

measured in quintiles, with 1 representing the lowest 20% of ACT scores and the top value of 5 

representing the top 20% of ACT scores. When considering the connection between a student’s 

ACT score and their future collegiate success, ACT serves more as an access point. Literature 

suggests a socio-economic bias in standardized tests, where higher income individuals receive 

better scores. For FTIC students, high school GPA is included in the model as a 4-point scale 

variable based on the student’s transcripts. For TR and RA students, their GPA is based on the 

student’s application GPA, which could include high-school or a transfer institution. This 

measure is impacted by the demographic variables, as research indicates that underrepresented 

minority and low-income students also systemically have lower GPA’s. A student’s GPA also 

impacts the student’s ability to acquire scholarships and other forms of financial support. It is 

expected that a lower GPA will hurt a student’s chances of retention, but it is likely that this 

impact will be weakened as a student continues in college and has more experience with 

university coursework. Transfer hours is included in the RA model because this is the only group 

which includes both transfer and non-transfer students. If a RA student has transfer hours, this is 

represented in the study by a binary variable where 1 represents transfer students and 0 

represents non-transfer students.  

Other measures included only in the bivariate analysis for each population include 

remedial need, the applicant’s probability of academic probation (APAP) and the number of 

terms at a transfer institution. Based on institutional practices, students with lower standardized 

test (ACT or SAT) scores are identified as having remedial need in English and math. Remedial 

need will be included in the bivariate analysis by a binary variable, where 1 equals remedial need 
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and 0 equals no remedial need. The APAP is an institutional measure calculated based on 

incoming academic ability values such as standardize scores and GPA, and this ratio variable 

represents the student’s probability of probation during their first semester. For TR and RA 

students, the number of terms at the transfer institution and the number of transferred hours are 

also included in bivariate analysis.  

The third component of the Origins segment is financial support, which includes financial 

aid and a student’s out of pocket educational expense. The measure of financial support is a 

student’s total amount of financial aid. Financial aid is impacted by both demographic variables 

and academic preparation. This includes any scholarships, grants, and loans the student received 

in that semester in total, based on information from the financial aid office. The financial aid 

variable will be a binary variable where 1 represents students who receive any form of financial 

aid and 0 represents students with no financial aid. Financial aid includes any exemptions or 

credits on a students’ account. Because of the smaller sample size of RA students in the study, 

this predictor will be excluded in the model to maintain an appropriate ratio of sample to number 

of predictors. The other predictor in financial support is a history of overdue balances on their 

financial account. This predictor is measured in a binary variable, where 0 represents no history 

of overdue balances and 1 represents a history. If a student has a history of not being able to pay 

their tuition and fees in full, their financial struggles may be a predictor for a student dropping 

out due to inability to pay. The bivariate analysis for each population includes other measures of 

financial support, including the percent of students accepting financial aid in the forms of grants, 

scholarships, and loans, as well as the average amount of each type of financial aid accepted. 

Also included in the bivariate analysis are the student’s total charges and credits to their financial 

account and their net cost. Total charges include tuition and fees for a given semester, based on 
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the number of credits. Total credits can include financial aid or other financial waivers. Net cost 

is calculated by subtracting credits from charges, representing a student’s out-of-pocket expense 

in a given semester. 

The next segment of the Conceptual Model is Academic Performance, measured by 

predictors related to a student’s structure and integration, course data and history, and role 

performance. Structure refers to the extent to which a student understands the requirements they 

have for their degree. Students who have a more structured plan of their degree path, whether 

this involves a set four-year plan or a looser explanation of the expectations of their degree, are 

more likely to be retained. This study measures structure through the predictor of undecided 

major. The undecided major variable is an interval variable representing the percent of time a 

student has been an undecided major during their academic coursework at the university. Those 

who are coded as an undecided major, meaning that they have declared that they are still doing 

exploration and have not chosen a degree path, are expected to experience more retention risk. 

Having no set expectations of required courses, along with the uncertainty of their own plans, 

likely causes a great amount of discomfort and puts a student at greater likelihood of not 

returning for an additional semester. The other predictor involving a student’s major is the 

students who are in a STEM major. These STEM majors are determined by university 

classification procedures. Students who are a STEM major are coded as 1, and those who are not 

STEM majors are coded as 0. Because of the higher difficulty of course work in STEM majors, it 

is expected that being a STEM major will decrease a student’s likelihood of retention. This 

variable will be excluded from the TR and RA models because of the two population’s smaller 

sample sizes. 
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As discussed in the literature review, students who are more integrated into university life 

are more likely to be retained. The measures of a student’s integration, or lack thereof, that are 

available in a student’s records include their full-time or part-time status, whether a student is in 

an online-only program, whether they live in university housing, and the degree to which they 

are embedded in a community of like majors. Full-time is defined as taking at least 12 credits 

each semester. Students who had completed at least 60% of their coursework in part-time status 

are coded as 1 in the part-time predictor, while 0 represents the full-time students. Being a full-

time student means students are taking multiple classes, which increases their exposure to peers, 

faculty, staff, and university activities and their likelihood of retention. Part-time students have 

fewer opportunities to interact with peers and faculty, making integration into a university setting 

more difficult.  

 To further investigate the impact that being in classes with students of the same major 

has on a student’s retention, a new measure of integration has been developed from the student’s 

academic records. This measure of major based course enrollment identifies whether a student is 

taking course with peers in their same major. The measure is calculated each semester by taking 

the number of peers with the same majors divided by the total number of students in all courses 

that semester. This predictor is expected to give a better understanding of student integration and 

its impact on overall university retention. Major integration is measured in an interval variable 

(0.00 to 1.00) which shows the average percent of students in their classes in a given term with 

the same major. This is converted into a binary variable to be included as a predictor in the 

model. Those students whose average score across terms is above the university average of 23% 

are coded as 1 to represent good major integration, while those with an average score below the 

university average are coded as 0 to represent poor major integration.  
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Living in university housing is also expected to increase a student’s likelihood retention. 

This is measured in the housing binary predictor, where students who are living in on-campus 

housing in the current semester are coded as 1 and those who live off-campus are coded as 0. 

This predictor is not included in the TR and RA models as these populations historically have 

low proportions choosing to live in university housing. Being a new student also decreases a 

student’s ability to integrate into the college life. New students are represented in the FTIC 

model by those in the freshman class based on credit hours. In the FTIC model, the new student 

predictor is a binary measure where 1 equals freshmen and 0 equals non-freshmen. For the TR 

model, this predictor is represented by a binary variable where 1 equals a student who has no 

history of enrollment at the institution before this semester and 0 equals a previous term of 

enrollment. The new student predictor is not included in the RA model because of the smaller 

sample size.  

All the measures of student integration work to conceptualize a student’s connection to 

the university. Students who have declared a major, are full-time students, and live on-campus 

are more likely to involved in activities like extracurricular organizations or attended university 

events. This gives students more knowledge about and opportunities to utilize student support 

resources if they begin struggling, acting as an intervention for academic troubles, and a stronger 

connection to the university, which decreases their chances of transferring to another university. 

The final predictor included in this section is requesting a transcript. This is represented by a 

binary variable representing students who have submitted a request for a transcript within the 

current semester. Students who have requested a transcript are coded as 1 and those who have no 

requests for a transcript in the current semester are coded as 0. This is expected to be negatively 

associated with retention risk. Other variables used to describe a student’s integration are 
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included in the bivariate analysis. These include whether a student is currently (in Fall 2017) an 

undecided major, currently full-time, the number of institutional earned hours, their student class, 

and their academic college. 

The components of the academic performance segment work within the context of course 

and history. The interaction of a student’s academic history and enrolled courses can be best 

measured in the Role Performance component of the model. This is distinct from the outcome 

variables for the model because it reflects a student’s real-time progress during a given term. The 

first predictor for role performance for academic probation. Having a history of probation 

activity is included as a measure of history as a binary variable. If a student has had at least one 

semester of academic probation, which varies between colleges, they are coded as a 1 in the 

binary academic probation predictor, and the remaining students are coded as 0. Another 

predictor is collected through the Student Early Alert System (SEAS). The university collects 

data to monitor a student’s activity in classes at various points during the semester through the 

SEAS. This monitoring allows instructors the opportunity to indicate whether a student has risk 

in their course based on measures such as attendance and completing assignments. A scale 

predictor represents this risk data provided by professors, indicating the level of risk a student 

has been given in the current semester. If a professor indicates risk in at least one of four 

categories (class attendance, participation, homework, and quizzes), the student is coded as 1 in 

the predictor of SEAS risk. If the student has no SEAS risk in the current semester, the student is 

coded 0. Risk in each of the 4 categories is reported in the bivariate analysis. Both risk measures 

are directly related to poor grades in a term and are currently utilized by student support services 

staff to identify students at risk of not being retained. The number of course withdrawals after 

term census also indicate poor academic performance in a given term. This predictor is 
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represented in the model as a binary variable, where 1 represents students with withdrawal 

activity after the 20th day of classes (the university cut off date for reporting) in the current 

semester and 0 represents no activity in the current semester. Students with withdrawal activity 

are expected have higher retention risk. This predictor was excluded from the RA model because 

of the small sample size. 

The final predictor is the student’s end of term role performance. For the FTIC model, 

this is represented by a student’s most recent end-of-term GPA. For any FTIC student in their 

first semester at the university, the model will include their application GPA instead of the most 

recent end-of-term GPA. This predictor is represented by a binary variable to decrease degrees of 

freedom and allow better interpretation of the model results. The end of term GPA binary 

variable has students coded as 1 if their GPA is less than a 3.0 and coded as 0 if their GPA is 3.1 

or higher. For the TR and RA populations, a better measure of role performance is the percent of 

their degree which they have completed. Degree completeness, taken from the institutional SIS, 

is represented by a ratio variable of the percent of the coursework and requirements a student has 

met in their chosen degree path.  

The outcome of this model is term-to-term retention, indicating whether a student returns 

between a fall term and the fall term of the next academic year. In the current study, the outcome 

is whether the student enrolled in the Fall 2018 semester. This outcome variable is sensitive to 

change and measurable, but also gives enough time to intervene for students who are predicted to 

not be retained. As the time between the terms increase, more externalities not included in 

university student records, and consequently not included in the conceptual model, will likely 

influence the ability to predict retention risk. 
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CHAPTER IV 

PLAN FOR ANALYSIS 

To answer the first research question regarding utilizing a model to predict risk for 

retention, historic data will be used to develop and test the conceptual model. The logistic 

regression equation is based on the theoretical model, and within each population the equation 

will include components from each segment of the conceptual model. Historic university student 

data, including students enrolled in courses from fall 2013 to fall 2017, will be used to check 

each predictor for collinearity. Based on the variables available for each population, a logistic 

regression equation will be developed for each population. While a specific ratio of predictors to 

outcomes for logistic regression has not been reported in literature, the recommended ratio for 

multivariate statistics is a ratio of 10 to 1 with a minimum sample size of 100 (Peng, Lee, & 

Ingersoll 2002; Tabachnick & Fidell, 2013). A final logistic regression equation will be 

developed and used with the three distinct populations from fall 2017. As mentioned, each 

population differs based on availability of variables to be included in analysis (see Table 2). 

Bivariate analyses will be used to compare the groups of retained students to those not 

retained within each student population. Significant differences between these groups will 

support the need for further multivariate analysis. Comparing these groups also identifies the 

accuracy of the logistic equation in predicting retention. The beta weights resulting from the 

logistic regression will be used to identify which factors predict retention, answering the second 

research question of the study. For the predictors which are significant at the p<  .05 level, the 

odds ratios will be examined. The odds ratio represents “the change in odds of being in one of 

the categories of outcome when the value of a predictor increases by one unit” (Tabachnick & 

Fidell 2013, p.461).  After descriptive analyses and group means comparisons between 
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demographic categories, the equation results will then be used to identify the most predictive 

aspects of the model. The equation will be run with specific sub-populations to answer the third 

research question, which will identify differences between groups, such as full-time and part-

time students. 

The intention of the model will be to implement the equation into the daily university 

data management processes to produce a percentage of risk for not being retained, with higher 

values indicating more risk. The results of the equation model will be used to identify the breaks 

between these levels of risk. Based on this goal, this study will utilize a neural network model for 

confirmation. This data mining procedure will be more helpful when trying to scale the model 

because it makes changes based on the current population. The neural network results will be 

reviewed in the discussion as part of the recommendations for intervention. 
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CHAPTER V 

RESULTS 

FTIC Bivariate Analysis 

There were 3,073 FTIC students enrolled in the fall 2017 term and were eligible to return 

in fall 2018, and these students were included in the analyses. Additional tables from the 

bivariate and multivariate FTIC results can be found in Appendix A. Of these students, 2,579 

(83.9%) were retained and 494 (16.1%) were not retained. Before performing the logistic 

regression analysis, bivariate comparisons were used to determine whether significant 

differences existed between the retained and not retained students. For FTIC bivariate 

comparisons, a 1,000-student sample of the retained group was taken to create more 

proportionate groups for comparison. In the bivariate comparison, 66.9% were retained and 

33.1% were not retained. To ensure the sampling method was appropriate for this population the 

bivariate and logistic regression analyses were run on three separate random samples of 1,000 

retained students. The results were consistent across the three samples, validifying the sampling 

method for this study. Bivariate and multivariate results from the second and third retained group 

samples were consistent with the first sample. These results can be found in Appendix B. 

Of the bivariate comparisons between the retained and not retained FTIC groups (see 

Table 3), the only demographic variable that showed significant differences was first-generation.  

The percent of first-generation students who were not retained was statistically significantly 

higher at 48.8% compared to the retained group at 42.2% but the effect size was small (Cohen’s 

d= -0.03). There were no statistically significant differences at the p < .05 level between the 

retained and not retained groups in the average age (19.23 retained and 19.17 not retained), 

percent of female students (56.5% retained and 53.2% not retained), percent of low-income 
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students (13.5%% retained and 14.6% not retained), and percent of URM students (18.3% 

retained and 21.9% not retained). The largest ethnic group was White non-Hispanic (64.5% of 

retained sample and 63.2% not retained). More detailed comparisons between race and ethnicity 

groups can be found in Appendix A. To better understand the background of the students, their 

origin of residence before attending Wichita State was also compared (Appendix A). The largest 

group of students came from Sedgwick County and the Metropolitan Surrounding Area. The 

average income of all FTIC students, based on the student’s 2017 Free Application for Federal 

Student Aid (FAFSA) application, was $86,915.  

TABLE 3 

GROUP DIFFERENCES FOR DEMOGRAPHIC CHARACTERISTICS BETWEEN FTIC 
RETENTION GROUPS (N=1,494) 

 
 

Retaineda 
Not 

Retainedb 
    

Characteristic M SD M SD df t p Cohen’s d 

Age 19.23 1.96 19.17 1.99 1,492.00 -0.60 .548 -0.03 
Female (%)c 56.60 49.60 53.24 49.95 976.06 -1.19 .234 -0.08 
First-generation (%)c 42.20 49.41 48.79 50.04 971.21 2.40 .016 0.14 
Low-Income (%) 13.50 34.19 14.57 35.32 1,492.00 0.57 .572 0.03 
URM (%)c 18.30 38.69 21.86 41.37 925.62 1.60 .110 0.10 
Note: Bivariate variable means are listed as average percentages. an=1,000. bn=494. cEqual 
variance not assumed, Levene’s test significant at p < .05 level. 

 

The measures of academic preparation for FTIC students showed statistically significant 

differences between those retained and not retained, but the effect sizes were small (Table 4). 

Students not retained had statistically lower ACT/SAT scores, high school GPA’s, and high 

school percentile, with small effect sizes. This reflects the literature that students who are not 

retained tend to have poor academic preparation, making them less prepared for college. These 

scores also validate the institutional measures of APAP and remedial need, which were both 

significantly higher among the students not retained. When comparing students based on the 
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average ACT/SAT score and GPA of the high school from which they graduated, there were few 

meaningful significant differences between the students retained and not retained (see Appendix 

A). 

TABLE 4 

GROUP DIFFERENCES FOR ACADEMIC PREPARATION CHARACTERISTICS 

BETWEEN FTIC RETENTION GROUPS (N=1,494) 

Academic 
Preparation 

Retaineda Not 
Retainedb     

M SD M SD df t p 

Cohen’s 
d 

ACT/SAT Score 23.83 4.33 23.04 4.06 1,464.00 -3.34 .001 -0.19 
High School GPAc 3.55 0.39 3.37 0.46 852.07 -7.48 < .001 -0.42 
High School 
Percentilec 73.61 20.51 65.00 22.81 894.89 -7.09 < .001 -0.40 

APAP Scorec 4.67 4.81 5.82 5.57 865.19 3.90 < .001 0.17 
Remedial Need 
(%)c 37.00 48.30 45.34 49.83 955.31 3.08 .002 0.15 

Note: Bivariate variable means are listed as average percentages. a n=1,000. bn=494. cEqual 
variance not assumed, Levene’s test significant at p < .05 level. 

 

The types of financial aid awards (scholarships, grants, or loans) accepted by students 

varied between the retained and not retained FTIC, as seen in Tables 5 and 6. The significant 

differences in the types of financial aid accepted between the two groups were in scholarships 

and loans. The 63.60% of retained FTIC students with scholarships was significantly higher than 

the 41.90% of those not retained, with a small effect size (Cohen’s d = -0.45). Conversely 

significantly fewer FTIC retained students had loans at 50.70% compared to the 56.68% of those 

not retained. However, this was not a meaningful difference based on the small effect size. There 

was also a significant difference in the percent of students who had a history of overdue balance 

holds on their student financial account, although with a very small effect. The total amount of 

scholarships was higher among retained students (M= $1,874, SD= $1,539) than not retained 
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(M= $1,547, SD= $1,013), but the effect size was small (Cohen’s d = - 0.25). No significant 

differences were found in the amount of grants and loans between the retained and not retained 

FTIC sample. There were significant differences between the credits to a student’s financial 

account, which includes financial aid and other financial waivers, indicating that students who 

were not retained may be required to cover more of the differences. However, there was no 

difference in the net cost for students, which does not support this idea. 

TABLE 5 

GROUP DIFFERENCES OF TYPES OF FINANCIAL SUPPORT BETWEEN FTIC 
RETENTION GROUPS (N=1,494) 

 
 Retaineda Not 

Retainedb 
    

Financial Support M SD M SD df t p 

Cohen’s 
d 

Type Accepted         
Scholarship(%)c 63.60 48.14 41.90 49.39 959.96 -8.06 < .001 -0.45 
Grants(%) 37.40 48.41 38.26 48.65 1,492.00 0.32 .747 0.02 
Loans(%)c 50.70 50.02 56.68 49.60 989.51 2.19 .029 0.12 

History of Overdue 
Balance Holds(%)c 66.80 47.12 74.70 43.52 1,054.72 3.21 .001 0.18 

Note: FTIC are first-time-in-college students. an=1,000. bn=494. cEqual variance not assumed, 
Levene’s test significant at p < .05 level. 

 

  



41 
 

TABLE 6 

GROUP DIFFERENCES FOR FINANCIAL SUPPORT AMOUNTS AND SEMESTER 
COSTS BETWEEN FTIC RETENTION GROUPS (N=1,494) 

 
 Retaineda Not 

Retainedb 
    

Financial Support M SD M SD df t p 

Cohen’s 
d 

Amount Accepted         
Scholarship ($)c 1,874 1,539 1,547 1,013 534.07 -3.51 < .001 -0.25 
Grants ($) 2,560 1,020 2,471 1,047 561.00 -0.97 .333 -0.09 
Loans ($)c 4,180 2,776 4,389 3,026 534.86 0.96 .340 0.07 

Semester Costs         
Total Charges ($) 6,204 3,416 5,832 3,636 1,492.00 -

1.938 .053 -0.11 

Total Credits ($)c 3,059 2,913 2,245 2,608 1,084.85 -5.46 < .001 -0.29 
Net Cost ($) 3,145 3,313 3,587 3,149 1,492.00 2,47 .014 0.14 

Note: FTIC are first-time-in-college students. an=1,000. bn=494. cEqual variance not assumed, 
Levene’s test significant at p < .05 level. 

 
The FTIC retained and not retained groups showed differences in the measures of 

academic performance in both structure and integration (Table 7). While the percent of students 

who were currently undecided majors was not different between the groups, there was a 

significant (though not meaningful) difference in the average percent of terms students spent as 

undecided majors. Students not retained spent an average of 9.4% of their terms as undecided 

majors, while retained students spent a significantly lower average of 6.0% of their terms. The 

percent of part-time students was also significantly different, but what was meaningfully 

different was the percent of students who had spent at least 60% of their terms at part-time status. 

Over a quarter (28.74%) of the students not retained had been part-time for at least 60% of their 

terms, while a much smaller 11.40% of the retained students were part-time for majority of their 

terms. There was also a difference between groups in being a new student and a freshman, again 

with small effect sizes. The most meaningful difference in structure and integration between the 

FTIC retention groups was in requesting a transcript, with a lower 30.90% of retained students 
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requesting a transcript compared to the 54.25% of not retained students. The two retention 

groups were compared between academic colleges, but there were no meaningful differences 

(see Appendix A). 

TABLE 7 

GROUP DIFFERENCES FOR STRUCTURE AND INTEGRATION MEASURES BETWEEN 
FTIC RETENTION GROUPS (N=1,494) 

 
 

 
Retaineda 

Not 
Retainedb 

    

Academic 
Performance 
Measures M SD M SD df t p 

Cohen’s 
d 

Academic Major         
Currently 
Undecided (%) 7.90 26.99 8.70 28.22 1,492.00 0.53 .594 0.03 

Percent of Terms as 
Undecided (%)c 5.95 17.03 9.43 26.10 706.83 2.69 .007 0.16 

STEM (%) 30.80 46.19 28.54 45.21 1,492.00 -0.89 .371 -0.05 
Currently Full-Time 
(%)c 94.50 22.81 86.84 33.84 721.23 -4.55 < .001 -0.27 

Part-Time for Majority 
of Terms (%)c 11.40 31.80 28.74 45.30 740.50 7.63 < .001 0.44 

New Student (%)c 37.60 48.46 48.18 50.02 954.94 3.89 < .001 0.21 
Freshmen (%)c 44.20 46.96 60.93 48.84 997.35 6.19 < .001 0.350 
Major Integration (%) 30.31 16.51 24.02 16.39 1,492.00 -4.18 < .001 -0.38 
Requested Transcript 
(%)c 30.90 46.23 54.25 49.87 918.74 8.72 < .001 0.49 

Institutional Earned  
Hours  25.00 23.66 19.57 23.57 1,492.00 -4.18 < .001 -0.23 

Living in University 
Housingc 25.70 43.72 28.34 45.11 955.17 1.08 .283 0.06 

Note: an=1,000. bn=494. cEqual variance not assumed, Levene’s test significant at p < .05 
level. 

 

The stark differences between the retained and not retained students, as anticipated, were 

in measures of role performance (Table 8). While there was no significant difference in whether 

a student was currently on probation, there was a significant increase in history of probation with 
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not retained students. Withdrawal activity was also significantly higher among not retained 

students, though with a small effect size. The 31.70% of retained FTIC students with a GPA 

under 3.00 was meaningfully statistically lower than the 65.56% of those not retained. This was 

expected given that most students are not retained based on academic failure. Further 

comparisons on GPA can be found in Appendix A. There were also significant differences 

between the groups in the measures of risk activity using the SEAS measure. These each had 

small to medium effect sizes, with the most meaningful difference between the retained and not 

retained students in risk activity in participation.  

TABLE 8 

GROUP DIFFERENCES FOR ROLE PERFORMANCE MEASURES BETWEEN FTIC 
RETENTION GROUPS (N=1,494) 

 

 Retaineda Not Retainedb     

Role Performance M SD M SD df t p 

Cohen’s 
d 

Probation Activity         
Currently on 
Probation (%) 1.40 11.75 2.63 16.02 763.58 1.52 .129 0.09 

History of 
Probation (%) 8.20 27.45 26.11 43.97 688.52 8.29 < .001 0.49 

Withdrawal Activity 
(%)  47.20 49.95 56.28 49.65 987.27 3.32 .001 0.18 

Students with GPA 
under 3.00 (%) 31.70 46.55 63.56 48.17 952.73 12.16 < .001 0.67 

SEAS Risk Activity         
Current Risk (%) 25.40 61.63 52.75 105.96 662.45 7.25 < .001 0.32 
Attendance (%) 4.90 21.60 17.21 37.78 656.57 6.72 < .001 0.40 
Participation (%) 2.30 33.16 12.55 33.16 594.66 6.55 < .001 0.31 
Assignment (%) 9.90 29.88 22.67 41.91 748.36 6.06 < .001 0.35 
Exams (%) 10.90 31.18 21.26 40.95 784.04 4.96 < .001 0.28 

Note: an=1,000. bn=494. Equal variance not assumed for all variables, Levene’s test significant 
at p < .05 level. 
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FTIC Logistic Regression Analysis 

 Since bivariate comparisons revealed significant differences between the retained and not 

retained students, the logistic regression was run on the FTIC student population to accurately 

predict retention. Of the 2,578 FTIC students who were actually retained, the model correctly 

predicted 97.1% (2,504 students) to be retained. For the 494 students not retained, the model 

correctly predicted 21.5% (106) correctly. The model was able to accurately predict retention 

85.0% of the time. Table 9 shows the summary of the logistic regression for the entire FTIC 

population. A summary of the logistic regression run on the sample used for the bivariate 

analysis can be found in Appendix A.  

TABLE 9 

SUMMARY OF LOGISTIC REGRESSION ANALYSIS PREDICTING FTIC RETENTION 

Predictors B S.E p OR 

Likelihood of Being 

Retained 

Demographics      
Female -0.09 0.12 .468 .915  
URM 0.23 0.14 .116 1.253  
First-generation -0.26 0.12 .028 .774 22.6% less likely 
Low-income -0.05 0.16 .751 .951  

Academic Preparation      
Average ACT/SAT score of High 
School Quintiles 

0.01 0.40 .781 1.011  

High School GPA -0.09 0.15 .542 .910  
Remedial Need 0.11 0.13 .380 1.117  

Financial Support      
Accepted Financial Aid 0.39 0.16 .015 1.477 47.7% more likely 
History of Overdue Balance Holds -0.11 0.13 .407 .897  

Structure & Integration      
Majority of Terms Spent as Part-
Time 

-0.83 0.15 .000 .438 56.2% less likely 

Percent of Terms Spent as 
Undecided Major 

-0.09 0.25 .728 .917  

Live in Student Housing 0.04 0.14 .751 1.045  
Major Integration 0.55 0.12 .000 1.725 72.5% more likely 
Freshman Class -0.85 0.13 .000 .428 57.2% less likely 
STEM 0.14 0.13 .313 1.145  
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TABLE 9 (continued) 

Predictors B S.E P OR 
Likelihood of Being 

Retained 
Transcript Request -1.51 0.12 .000 .221 77.9% less likely 

Role Performance      
SEAS Risk Activity -0.32 0.13 .013 .724 27.6% less likely 
History of Probation -0.80 0.15 .000 .448 55.2% less likely 
Withdrawal Activity 0.13 0.12 .295 1.139  
End of Term GPA -1.14 0.14 .000 .319 68.1% less likely 

 

From the origins segment of the conceptual model, two predictors were significant in the 

final equation. First-generation FTIC students were 22.6% less likely to be retained, while those 

who accepted financial aid were 47.7% more likely to be retained. There were more predictors 

related to structure and integration that were significant in the model. FTIC students who had 

spent majority of their terms as part-time students were 56.2% less likely to be retained and 

freshmen were 57.2% less likely to be retained. The predictor of major integration was also 

significant, with students experiencing at least the mean level of integration 72.5% more likely to 

be retained. As predicted, requesting a transcript was a large predictor of retention, with students 

who requested a transcript 77.9% less likely to be retained. The bivariate analysis showed 

significant differences between those retained and not retained based on SEAS risk activity, and 

this was also reflected in the logistic regression. Students with current risk behavior reflected in 

SEAS were 27.6% less likely to be retained. Having a history of probation was also significant, 

with students being 55.2% less likely to be retained if they had been on probation at least once. 

The largest odds ratio in the role performance segment was the last end of term GPA, with 

students below a 3.00 in their end of term GPA 68.1% less likely to be retained.  

The only demographic variable that was significant in the logistic regression analysis was 

first-generation. A comparison of the significant odds ratios between the FTIC first-generation 
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and non-first-generation students can be found in Table 10. A full summary of the logistic 

regression compared between these two groups can be found in Appendix A. In comparing these 

two groups, many of the same predictors were significant. Non-first-generation students were 

75.6% more likely to be retained if they accepted financial aid, while this variable was not 

significant for first-generation students. First-generation students were 45.8% less likely to be 

retained if they were part-time students for majority of their terms of attendance, but non-first-

generation students were 62.0% less likely if they were part-time students. Another significant 

difference in the odds ratios was history of probation, where first-generation students were 

66.9% less likely to be retained with history of probation and non-first-generation students only 

being 44.9% less likely. Despite differences between the odds ratios, the overall differences are 

not meaningful as it relates to the proposed intervention discussed in this study. 

TABLE 10 

SUMMARY OF ODDS-RATIOS PREDICTING FTIC RETENTION COMPARED BETWEEN 
FIRST-GENERATION AND NON-FIRST-GENERATION STUDENTS 

 
 First-Generationa Non- First-generationb 
Predictors p OR p OR 

Demographics     
Female .925 1.015 .386 0.862 
URM .143 1.312 .456 1.188 
Low-income .976 0.994 .653 0.883 

Academic Preparation     
Average ACT/SAT score of High 
School Quintiles .542 1.036 .711 0.979 

High School GPA .317 1.245 .062 0.657 
Remedial Need .586 1.104 .589 1.102 

Financial Support     
Accepted Financial Aid .642 1.135 .006 1.756 
History of Overdue Balance Holds .153 0.751 .764 1.054 
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TABLE 10 (continued) 

Predictors p OR p OR 
Structure & Integration     

Majority of Terms Spent as Part-Time .006 0.542 .000 0.380 
Percent of Terms Spent as Undecided 
Major .476 0.780 .753 1.123 

Live in Student Housing .416 1.519 .257 1.250 
Major Integration .016 0.979 .000 1.929c 
Freshman Class .000 0.470 .000 0.397 
STEM .913 0.979 .137 1.326 
Transcript Request .000 0.272 .000 0.182 

Role Performance     
SEAS Risk Activity .245 0.804 .009 0.621 
History of Probation .000 0.331 .009 0.554 
Withdrawal Activity .238 1231 .621 1.092 
End of Term GPA .000 0.400 .000 0.261 

an=1,316  bn=1,756 COdds Ratios of predictors across both groups are significantly different at 
the .05 level 

 

FTIC Results Summary 

Considering the research questions as they relate to the FTIC population, each question 

provided significant results. Retention was able to be predicted in the FTIC population with 

85.0% accuracy. The factors that were significant in predicting retention were being first-

generation, accepting financial aid, being part-time, major integration, being a freshmen, 

requesting a transcript, having SEAS risk activity, having a history of probation, and having an 

end of term GPA below a 3.0. The only demographic sub-group that was at higher risk for 

retention in the FTIC population was first-generation students. In a comparison of the odds-ratios 

between first-generation and non-first-generation FTIC students, a significant difference exists in 

major integration. For first-generation students, having peers of the same major in their classes 

made the students 2.1% less likely to be retained, while non-first-generation students were 92.9% 

more likely to be retained if they were in classes with students of their major.  
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TR Bivariate Results 

 A total of 1,279 TR students enrolled in fall 2017 who were eligible to return in fall 2018 

were included in analysis. Additional tables from the bivariate analysis can be found in 

Appendix C. Of these TR students, 77.48% were retained and 22.52% were not retained. This 

proportion was appropriate for bivariate analysis between the groups. As with the FTIC group, 

the only significant difference between the groups was in the percentage of first-generation 

students. The 47.33% of retained TR students who were first-generation students was 

significantly smaller than 57.99% of not retained TR students, but this difference had a small 

effect size (Cohen’s d= 0.21). The average age of TR students was not different between retained 

and not retained groups, nor was the proportion of female, low-income, and URM students. 

Comparisons of race and ethnicity, origin of residence, and family income can be found in 

Appendix C. 

TABLE 11 

GROUP DIFFERENCES FOR DEMOGRAPHIC CHARACTERISTICS BETWEEN TR 
RETENTION GROUPS (N=1,279) 

 
 Retaineda Not 

Retainedb 
    

Characteristic M SD M SD df t p Cohen’s 
d 

Age 21.19 2.43 21.25 2.32 1,277.00 0.34 .733 0.03 
Female (%) 58.43 49.31 58.33 49.39 1,277.00 -0.03 .978 0.00 
First-generation (%)c 47.33 49.95 57.99 49.44 470.52 3.21 .001 0.21 
Low-Income (%) 14.82 35.56 15.63 36.37 1,277.00 0.33 .741 0.02 
URM (%) 19.17 39.39 21.18 40.93 1,277.00 0.75 .450 0.05 
Note: Bivariate variable means are listed as average percentages. an=991. bn=288. cEqual 
variance not assumed, Levene’s test significant at p < .05 level. 

 

The most recent academic preparation that TR students received is at their transfer 

institution. The comparisons in academic preparation between the retained and not retained TR 
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students, listed in Table 12, resulted in few meaningful differences. TR students who were 

retained had statistically significantly higher GPAs at their application than those not retained, 

but this comparison had a small effect size. Only 868 TR students had an ACT/SAT score on 

file, but there were no differences between the retained and not retained groups. Both retained 

and not retained TR students transferred after an average of almost 6 semesters at their previous 

institution, bringing an average of 50 transferred hours, and the differences between retained and 

not retained groups were not meaningful. The average APAP score in both the TR retained and 

not retained groups were higher than the APAP scores of FTIC students, suggesting that TR 

students are more at risk of academic probation and, consequently, retention. 

TABLE 12 

GROUP DIFFERENCES FOR ACADEMIC PREPARATION MEASURES BETWEEN TR 
RETENTION GROUPS (N=1,279) 

 

Academic 
Preparation 

Retaineda Not 
Retainedb     

M SD M SD df t p 

Cohen’s 
d 

Application GPA 3.16 0.57 2.99 0.59 1,277.00 -4.20 < .001 -0.29 
ACT/SAT Score 22.32 4.19 21.69 4.21 868.00 -1.80 .072 -0.15 
Transferred Hours 48.29 19.28 45.32 19.89 1,258.00 -2.25 .024 -0.15 
Terms at Transfer 
Institution 5.97 2.50 5.59 2.56 1,277.00 -2.23 .026 -0.15 

APAPc 12.01 7.26 13.24 7.96 435.34 2.35 .019 0.16 
Remedial Need (%) 37.13 48.34 40.28 49.13 1,277.00 0.97 .333 0.06 
Note: Bivariate variable means are listed as average percentages. a n=991. bn=288. cEqual 
variance not assumed for each variable, Levene’s test significant at p < .05 level. 

 

 Considering the financial support of TR students, shown in Table 13, there was a 

significant difference in the percent of scholarships accepted between the retention groups. A 

higher percentage of retained students had scholarships, at 31.58%, compared to the 17.01% that 

did not have scholarships, with a small to moderate effect size. This could be connected to the 
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lower application GPA of the TR students who were not retained, as well as the reality that 

scholarships are often less available for this type of student. The retained TR students were also 

less likely to have a history of holds on their accounts due to an overdue balance. While there 

was a 9% difference between retained and not retained students, the small effect size indicates 

this is not a meaningful difference.  No statistically significant differences existed in the amounts 

of financial aid and semester costs between the TR retained and not retained groups (see 

Appendix C). 

TABLE 13 

GROUP DIFFERENCES IN FINANCIAL SUPPORT BETWEEN TR RETENTION GROUPS 
(N=1,279) 

 

 Retaineda 
Not 

Retainedb     

Financial Support M SD M SD df t p 

Cohen’s 
d 

Type Accepted         
Scholarship (%)c 31.58 46.51 17.01 37.64 565.87 -5.47 < .001 -0.34 
Grants (%) 39.46 48.90 40.97 49.26 1,277.00 0.46 .644 .03 
Loans (%)c 59.64 49.09 55.90 49.74 461.76 -1.12 .261 -0.08 

History of Overdue 
Balance Holds (%)c 64.68 47.82 73.61 44.15 499.23 2.96 .003 0.19 

Note: Bivariate variable means are listed as average percentages. an=991. bn=288. cEqual 
variance not assumed for each variable, Levene’s test significant at p < .05 level. 

 

 Significant differences were found in the integration and structure measures between the 

TR retention groups.  While there were very few TR students on probation in the current 

semester, the retained students had spent an average of 3.82% of their terms as undecided 

majors, while those not retained spent a significantly higher average of 8.39% of terms. This 

comparison had a small effect size. There was also a difference in the percent of TR students 

who were full time, with 83.65% of retained students and only 68.06% of those not retained full 

time in the current semester. A meaningfully significant difference (Cohen’s d= 0.60) existed in 
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the percent of TR students who had been part-time for most of their time at WSU. Just over a 

quarter of retained TR students (31.99%) were predominately part-time students, while over half 

(68.06%) of those not retained were part-time students. The bivariate comparisons also showed 

that retained TR students were less likely to be a new student, more likely to be well integrated 

into their major, and had more institutional earned hours. The TR students who were not retained 

were more likely to request transcripts, with 40.97% of not retained having requested a transcript 

in the current semester, a comparison with a small effect size. Comparisons of student class and 

academic college did not yield meaningful differences, and can be found in Appendix C. 

TABLE 14 

GROUP DIFFERENCES FOR STRUCTURE AND INTEGRATION MEASURES BETWEEN 

TR RETENTION GROUPS (N=1,279) 

 Retaineda Not 
Retainedb 

    

Structure and 
Integration Measures M SD M SD df t p 

Cohen’s 
d 

Academic Major         
Currently Undecided 
(%)c 5.15 22.11 7.29 26.05 414.47 1.27 .204 0.09 

Percent of Terms as 
Undecided (%)c 3.82 14.05 8.39 26.07 336.82 2.86 .005 0.22 

STEM (%) 16.75 37.36 21.53 41.17 433.60 1.77 .078 0.12 
Currently Full-Time (%)c 83.65 37.00 68.06 46.71 397.38 -5.21 < .001 -0.37 
Part-Time for Majority of 
Terms (%)c 31.99 46.67 60.76 48.91 449.80 8.88 < .001 0.60 

New Student (%)c 49.14 50.02 58.68 40.33 471.93 2.88 .004 0.21 
Major Integration (%) 39.68 21.31 30.61 21.73 1,277.00 -6.33 < .001 -0.42 
Requested Transcript (%)c 26.03 43.90 40.97 49.26 428.17 4.64 < .001 0.32 
Institutional Earned  
Hours c 11.98 15.61 8.88 14.38 499..97 -3.16 .002 -0.21 

Note: Percent of terms as undecided and full-time only apply to terms at current institution. 
Bivariate variable means are listed as average percentages. 
an=991. bn=288. cEqual variance not assumed, Levene’s test significant at p < .05 level. 
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 Significant differences were found in comparison of all role performance measures 

between the TR retained and not retained groups. The most meaningful difference was in the 

percent of their degree completed, with retained students completing an average of 80.43% of 

their degree and not retained students averaging nearly half (49.10%) of their degree completed. 

This comparison had a very large effect size (Cohen’s d= -1.63), which suggests that transfer 

students who are not moving towards degree completion are at more risk for being retained. As 

with the FTIC population, the TR students who were not retained had significantly higher 

recorded SEAS risk activity, and each of these comparisons had a small to moderate effect size. 

Finally, the comparisons of different GPAs can be found in Appendix C. 

TABLE 15 

GROUP DIFFERENCES FOR ROLE PERFORMANCE MEASURES BETWEEN ACTUAL 

TR RETENTION GROUPS (N=1,279) 

Role Performance 
Measures M SD M SD df t p 

Cohen’s 
d 

Probation Activity         
Currently on 
Probation (%) 5.05 21.90 2.43 15.43 656.34 -2.28 .023 -0.14 

History of 
Probation (%) 15.84 36.53 29.86 45.84 398.77 4.77 < .001 0.34 

Withdrawal Activity 
(%) 45.91 49.86 57.64 49.50 469.36 3.53 < .001 0.24 

Students with GPA 
under  
3.00 (%) 

37.74 48.50 54.17 49.91 456.14 4.95 < .001 0.33 

Percent of Degree 
Completed (%) 80.43 17.29 49.16 20.85 408.50 -

23.24 < .001 -1.63 

SEAS Risk Activity         
High Risk (%) 30.17 69.69 63.19 103.76 365.36 5.08 < .001 0.37 
Attendance (%) 5.05 21.90 12.50 33.13 362.82 3.60 < .001 0.27 
Participation (%) 4.24 20.16 12.50 33.13 350.89 4.02 < .001 0.30 
Assignment (%) 11.10 31.43 23.96 42.76 381.48 4.74 < .001 0.34 
Exams (%) 12.71 33.33 23.61 42.54 394.88 4.00 < .001 0.29 

Note: Bivariate variable means are listed as average percentages. Equal variance not assumed 
for each variable, Levene’s test significant at p < .05 level. an=991. bn=288.  
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TR Logistic Regression Analysis 

Based on the differences found in the bivariate analysis and the analysis done with the 

historic WSU data, a logistic regression model was run to accurately predict the retention of TR 

students. Of the 1,279 TR students in the logistic regression analysis, 82.25% were predicted to 

be retained and 17.75% were predicted to not be retained. Of the 991 TR students that were 

actually retained, the regression analysis correctly predicted 93.7% would be retained. Of the 288 

TR students not retained, the regression analysis correctly predicted 57.3% would not be 

retained. Overall, the model was able to accurately predict the retention of TR students in 85.5% 

of cases. Table 16 shows the summary of the logistic regression for the TR population.  

TABLE 16 

SUMMARY OF LOGISTIC REGRESSION ANALYSIS PREDICTING TR RETENTION  

Predictors B S.E p OR 

Likelihood of Being 
Retained 

Demographics      
Female -0.42 0.19 0.025 0.657 34.3% less likely 
URM -0.04 0.22 0.866 0.964  
First-generation -0.44 0.18 0.015 0.641 35.9% less likely 

Academic Preparation      
Application GPA -0.36 0.16 0.027 0.695 30.5% less likely 
Terms at Transfer Institution -0.04 0.04 0.324 0.965  

Financial Support      
Accepted Financial Aid 0.10 0.21 0.628 1.107  
History of Overdue Balance Holds -0.05 0.20 0.806 0.953  

Structure & Integration      
Majority of Terms Spent as Part-
Time 

-0.65 0.20 0.001 0.522 47.8% less likely 

New Student -0.07 0.19 0.728 0.936  
Major Integration 0.41 0.20 0.043 1.502 50.2% more likely 
Transcript Request -1.04 0.19 0.000 0.353 64.7% less likely 

Role Performance      
SEAS Risk Activity -0.44 0.20 0.029 0.644 35.6% less likely 
History of Probation 0.04 0.23 0.864 1.040 61.7% less likely 
Withdrawal Activity 0.22 0.20 0.278 1.243  
Percent of Degree Completion 0.08 0.01 0.000 1.081 8.1% more likely 
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Three predictors from the Origins segment of the conceptual model were significant in 

the TR analysis. TR students were 34.3% less likely to be retained if they were female and 

35.9% less likely to be retained if they were first-generation. For every single unit increase in 

application GPA, TR students were 30.5% less likely to be retained. The direction of this 

relationship is opposite of the expectation, but because the units of GPA is so small, this 

predictor likely does not make a large impact on retention. Net of controls, neither of the 

financial support measures had a significant impact on retention. Of the structure and integration 

measures in the model, the significant predictors were being predominately part-time, being 

more integrated into their major, and requesting a transcript. TR students who were part-time 

students were 47.8% less likely to be retained, and those who requested a transcript were 64.7% 

less likely to be retained. The TR students who were integrated into their major and had classes 

with peers of the same major were 50.2% more likely to be retained. For the Role Performance 

segment of the model, the significant predictors were SEAS Risk Activity and Percent of Degree 

Completion. The TR students with SEAS Risk Activity were 35.6% less likely to be retained, but 

for every single unit of increase in degree completion, the TR students were 8.1% more likely to 

be retained.  

The two sub-groups of female and first-generation students were found to have higher 

risk of retention, so the logistic regression equation was run on each sub-group to investigate 

differences in odds ratios between the groups. A comparison of the significant odds ratios 

between TR female and TR male students can be found in Table 17. There were 747 female TR 

students compared to 532 male TR students. The predictors that were significant in both male 

and female students were being part-time, requesting a transcript, and percent of degree 

completion. No significant differences existed between the odds ratios for male and female for 
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any of the three predictors. Table 18 shows the comparison of the 636 first-generation and 643 

non-first-generation TR students in odds ratios. In this comparison, the same three predictors 

were significant predictors (part-time, requesting a transcript, and degree completion). Again, 

there were no significant differences between the odds ratios of these predictors for the two 

groups.  

TABLE 17 

SUMMARY OF ODDS-RATIOS PREDICTING TR RETENTION COMPARED BETWEEN 

FEMALE AND MALE STUDENTS (N=1,279) 

  Femalea Maleb 
Predictors p OR p OR 

Demographics     

First-Generation .008 0.525 .338 0.754 
URM .850 1.057 .497 0.789 

Academic Preparation     
Application GPA .012 0.579 .635 0.878 
Terms at Transfer Institution .839 1.010 .052 0.893 

Financial Support     
Accepted Financial Aid .030 1.840 .141 0.617 
History of Overdue  
Balance Holds 

.637 0.884 .673 1.143 

Structure & Integration     
Majority of Terms Spent as 
Part-Time 

.056 0.608 .009 0.417 

New Student .520 1.178 .364 0.756 
Major Integration .202 1.422 .055 1.805 
Transcript Request .000 0.353 .001 0.342 

Role Performance     
SEAS Risk Activity .229 0.727 .131 0.610 
History of Probation .330 1.368 .442 0.773 
Withdrawal Activity .740 1.089 .171 1.596 
Percent of Degree 
Completion 

.000 1.082 .000 1.085 

an=747. bn=532. No significant differences between predictors at the p=.05 level 
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TABLE 18 

SUMMARY OF ODDS-RATIOS PREDICTING TR RETENTION COMPARED BETWEEN 

FIRST-GENERATION AND NON-FIRST-GENERATION STUDENTS (N=1,279) 

  First-Generationa Non- First-generationb 
Predictors p OR p OR 

Demographics     

Female 0.030 0.563 0.293 0.749 
URM 0.738 0.913 0.927 1.036 

Academic Preparation     
Application GPA 0.079 0.668 0.198 0.732 
Terms at Transfer Institution 0.418 0.960 0.580 0.970 

Financial Support     
Accepted Financial Aid 0.210 1.469 0.596 0.855 
History of Overdue  
Balance Holds 

0.610 0.869 0.830 1.063 

Structure & Integration     
Majority of Terms Spent as 
Part-Time 

0.032 0.561 0.015 0.472 

New Student 0.336 0.775 0.695 1.119 
Major Integration 0.487 1.220 0.034 1.834 
Transcript Request 0.000 0.383 0.000 0.301 

Role Performance     
SEAS Risk Activity 0.182 0.699 0.064 0.563 
History of Probation 0.739 1.109 0.885 0.953 
Withdrawal Activity 0.961 0.987 0.122 1.592 
Percent of Degree 
Completion 

0.000 1.083 0.000 1.079 

an=636. bn=643. No significant differences between predictors at the p=.05 level 
 

TR Results Summary 

 Using a logistic regression equation based on the conceptual model, retention was able to 

be predicted in the TR population with 85.5% accuracy, which was slightly more accurate than 

the FTIC population equation. In the TR population, being female, first-generation, part-time, 

and having SEAS risk activity made students less likely to be retained. The significant predictors 

that were positively associated with retention of TR students were being integrated in their major 

and being closer to degree completion. The two sub-groups of being female and being first-
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generation were compared to glean any differences between the groups, but no significant 

differences between odds-ratios were found. 

RA Bivariate Analysis 

 For the final population of RA students, a total of 523 were included in the bivariate and 

multivariate analyses from fall 2017. Of this population, 66.73% were retained in fall 2018 and 

33.27% were not retained. This proportion was conducive for bivariate analyses without any 

sampling, although the smaller sample size decreases the power of the tests. Additional tables 

from the bivariate analysis can be found in Appendix D. In comparing the demographic 

characteristics of the RA students retained and not retained, there were no significant differences 

(Table 19). No significant differences were found between race and ethnicity groups, origin of 

residence, or family income quintiles (see Appendix D). 

TABLE 19 

GROUP DIFFERENCES FOR DEMOGRAPHIC CHARACTERISTICS BETWEEN RA 

RETENTION GROUPS (N=523) 

 Retaineda 
Not 

Retainedb     

Characteristic M SD M SD df t p 

Cohen’s 
d 

Age 32.66 7.87 31.70 6.74 521.00 -1.39 .166 -0.13 
Female (%) 59.89 49.08 58.62 49.39 521.00 -0.28 .782 -0.03 
First-generation (%)c 71.35 45.28 71.26 45.38 345.07 -0.02 .984 0.00 
Low-Income (%) 33.52 47.28 35.06 47.85 521.00 0.35 .728 0.03 
URM (%) 20.34 40.31 21.84 41.43 521.00 0.40 .692 0.04 
Note: Bivariate variable means are listed as average percentages. an=349. bn=174. cEqual 
variance not assumed, Levene’s test significant at p < .05 level. 

 

In the comparison of academic preparation between RA students retained and not 

retained shown in Table 20, a significant difference was found in the percent of students with 

remedial need. The group of retained RA students was comprised of 33.24% having remedial 
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need, while the not retained group had 20.11% with remedial need. This comparison had a small 

effect size. Less than a quarter of the RA students had an ACT/SAT score on file, and no 

significant differences were found between the retained and not retained students (Table 21). 

Overall, the RA students who were retained and those who were not retained did not differ in the 

amount of academic preparation they had prior to enrolling at the university.  

TABLE 20 

GROUP DIFFERENCES FOR ACADEMIC PREPARATION MEASURES BETWEEN RA 

RETENTION GROUPS (N=523) 

Academic 
Preparation 

Retaineda 
Not 

Retainedb     

M SD M SD df t p 

Cohen’s 
d 

Application GPA 2.94 0.63 2.85 0.64 521.00 -1.66 .097 -0.14 
Terms at Transfer 
Institutionc 7.08 4.40 7.43 5.08 305.05 0.78 .434 -0.07 

APAP 12.38 6.93 12.08 6.04 521.00 -0.49 .624 0.05 
Remedial Need (%)c 33.24 47.17 20.11 40.20 398.66 -3.32 .001 -0.30 
Note: Bivariate variable means are listed as average percentages. a n=349. bn=174. cEqual 
variance not assumed for each variable, Levene’s test significant at p < .05 level. 

 
TABLE 21 

GROUP DIFFERENCES FOR ACT/SAT SCORE BETWEEN RA RETENTION GROUPS 

(N=109) 

 
Retaineda Not Retainedb    
M SD M SD t (107) p Cohen’s d 

ACT/SAT Score 20.49 4.26 20.48 4.20 -0.01 .996 0.00 
an=80 bn=29  

  

A greater portion of RA retained students had accepted scholarships at 22.06% compared 

to the 10.34% of those not retained, but no difference existed in the percent of RA students who 

accepted grants or loans between the retention groups (Table 22). A significantly smaller 
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percentage of retained RA students had a history of holds on their financial account due to 

overdue balances compared to those not retained, but this comparison had a very small effect 

size. As shown in Table 23, a difference was found in the amount of grants accepted by retained 

RA students ($2,423) compared to those not retained ($2,072), and this is likely connected to the 

significantly lower amount of credits to not retained RA students account ($2,380 retained 

compared to $1,770 not retained). There were also meaningful differences between the groups on 

the total charges to their account, suggesting that those not retained likely enroll in fewer classes.  

TABLE 22 

GROUP DIFFERENCES FOR TYPES OF FINANCIAL SUPPORT BETWEEN RA 
RETENTION GROUPS (N=523) 

 

 Retaineda 
Not 

Retainedb     

Financial Support M SD M SD df t p 

Cohen’s 
d 

Type Accepted         
Scholarship (%)c 22.06 41.53 10.34 30.54 449.17 -3.65 < .001 -0.32 
Grants (%) 63.04 48.34 56.32 49.74 337.12 -1.47 .143 -0.14 
Loans (%)c 70.77 45.55 66.09 47.48 333.39 -1.08 .282 -0.10 

History of Overdue 
Balance Holds (%)c 63.90 48.10 72.41 44.82 368.31 2.00 .046 0.18 

Note: an=349. bn=174.  
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TABLE 23 

GROUP DIFFERENCES FOR AMOUNT OF FINANCIAL SUPPORT BETWEEN RA 
RETENTION GROUPS (N=523) 

 

 Retaineda 
Not 

Retainedb     

Financial Support M SD M SD df t p 

Cohen’s 
d 

Amount Accepted         
Scholarship ($) 988 845 1001 992 93.00 0.06 .955 0.01 
Grants ($) 2,423 920 2,072 850 316.00 -3.22 .001 -0.40 
Loans ($) 4,805 1,542 4,507 1,692 360 -1.66 .097 -0.18 

Semester Costs         
Total Charges ($)c 3,676 1,364 3,117 1,483 321.24 -4.17 < .001 -0.39 
Total Credits ($) 2,380 2,002 1,770 1,645 521.00 -3.48 .001 -0.33 
Net Cost ($) 1,295 1,886 1,346 1,622 521.00 0.31 .760 0.03 

Note: an=349. bn=174. cEqual variance not assumed, Levene’s test significant at p < .05 level. 
 

Meaningful differences also were found in comparisons of structure and integration 

measures between the RA retention groups, shown in Table 24. No meaningful differences were 

found in the comparison of student class and academic college of RA students (see Appendix D). 

The RA students who were retained were more likely to be full-time, with 64.18% of the retained 

full-time in fall 2017 compared to the 44.25% of those not retained being full-time. This 

difference had a small to moderate effect size and was further supported by the 74.14% of those 

not retained being predominately part-time students during their terms at the university. Another 

meaningful difference was in the percent of students integrated in their majors, with 36.60% of 

retained students well-integrated compared to the 27.79% and a Cohen’s d of -0.36. Retained RA 

students also had more institutional hours, with an average of 14.12 compared to the 8.70 

average of those not retained, a meaningful difference with a Cohen’s d of -0.36. 
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TABLE 24 

GROUP DIFFERENCES FOR STRUCTURE AND INTEGRATION MEASURES BETWEEN 
RA RETENTION GROUPS (N=523) 

 

 Retaineda 
Not 

Retainedb     
Structure and 

Integration Measures M SD M SD df t p 

Cohen’s 
d 

Academic Major         
Currently Undecided 
(%) 5.16 22.15 6.90 25.41 521.00 0.80 .421 0.07 

Percent of Terms as 
Undecided (%)c 3.71 12.94 6.93 24.10 224.01 1.65 .100 0.17 

STEM (%) 16.91 37.53 19.54 39.77 521.00 0.74 .459 0.07 
Currently Full-Time (%)c 64.18 48.01 44.25 49.81 334.70 -4.36 < .001 -0.41 
Part-Time for Majority of 
Terms (%)c 54.15 49.09 74.14 43.91 387.57 4.68 < .001 0.43 

New Student (%)c 36.68 48.26 51.72 50.11 334.42 3.28 .001 0.31 
Major Integration (%) 36.60 25.11 27.79 23.26 521.00 -3.87 < .001 -0.36 
Requested Transcript (%)c 19.48 39.66 24.71 43.26 320.44 1.34 .182 0.13 
Institutional Earned  
Hours c 14.12 17.10 8.70 12.91 440.52 -4.05 < .001 -0.36 

Note: Percent of terms as undecided and full-time only apply to terms at current institution. 
Bivariate variable means are listed as average percentages. an=349. bn=174. cEqual variance not 
assumed, Levene’s test significant at p < .05 level. 

 

As with the FTIC and TR populations, the most meaningful differences in the bivariate 

analysis was found in the comparison of role performance measures (Table 25). The percentage 

of RA retained students with a history of probation (12.89%) was significantly smaller than those 

not retained (30.46%), with a small to moderate effect size. There was also a significant 

difference in the number of students with withdrawal activity, with only 43.84% of retained 

students having activity compared to 56.32% of those not retained, although with a small effect 

size. There was a significantly higher percentage of not retained students with a GPA under 3.0 

(66.09%) compared to those retained (39.83%), and the effect size was moderate (Cohen’s 

d=0.54). The most meaningful difference was in the percent of degree completed, with the 
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retained group averaging 74.81% of their degree completed compared to those not retained 

averaging less than half at 42.51%. This is biased because not retained students are not making 

progress towards degree completion due to not returning in the subsequent fall, but the large 

difference in the percentage and large effect size (Cohen’s d= -1.48) suggests that those not 

retained were showing risk signs in this area before they left. As for the SEAS risk activity, there 

were significant differences between the groups in all measured components of SEAS.  

TABLE 25 

GROUP DIFFERENCES FOR ROLE PERFORMANCE MEASURES BETWEEN RA 

RETENTION GROUPS (N=523) 

 Retaineda Not 
Retainedb 

    

Role Performance 
Measures M SD M SD df t p 

Cohen’s 
d 

Probation Activity         
Currently on 
Probation (%) 4.87 21.56 4.02 19.71 521.00 -0.44 .663 -0.04 

History of Probation 
(%)c 12.89 33.56 30.46 46.16 267.00 4.47 < .001 0.44 

Withdrawal Activity (%) 43.84 49.69 56.32 49.74 521.00 2.71 .007 0.25 
Students with GPA under  
3.00 (%) 39.83 49.02 66.09 47.48 355.84 5.90 < .001 0.54 

Percent of Degree 
Completed (%)c 74.81 19.89 42.51 23.72 297.46 -15.46 < .001 -1.48 

SEAS Risk Activity         
High Risk (%)c 22.06 60.65 54.60 101.19 236.75 3.91 < .001 0.39 
Attendance (%)c 3.15 17.50 13.22 33.97 219.89 3.67 < .001 0.37 
Participation (%)c 3.15 17.50 10.92 31.28 228.42 3.05 .003 0.31 
Assignment (%)c 8.31 27.64 21.26 41.04 253.67 3.76 < .001 0.37 
Exams (%)c 8.60 28.07 20.11 40.20 259.70 3.39 .001 0.33 

Note: RA are returning adult students. Bivariate variable means are listed as average 
percentages. cEqual variance not assumed, Levene’s test significant at p < .05 level. 
an=349. bn=174.  
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RA Logistic Regression Analysis 

The bivariate differences guided the development of the logistic regression equation run 

to accurately predict RA student retention. The model correctly predicted 65.5% of the retained 

RA students and 88.3% of those not retained. The overall accuracy of the model was 80.7%, 

making the RA the least accurate model in this study. Three measures were significant predictors 

in the RA model, shown in Table 26: being a transfer student, requesting a transcript, and percent 

of degree completion. RA students who were transfer students were 67.4% less likely to be 

retained. Those who had requested a transcript in fall 2017 were 57.5% less likely to be retained 

in fall 2018. Finally, for each single unit of increase towards degree completion, RA students 

were 7.2% more likely to be retained. As none of the demographic predictors were significant, 

no further logistic regression analyses were run on the RA student population. 

TABLE 26 

SUMMARY OF LOGISTIC REGRESSION ANALYSIS PREDICTING RA RETENTION 
 

Predictors B S.E p OR 

Likelihood of Being 

Retained 

Demographics      
Female -0.46 0.27 .088 0.631  
URM 0.17 0.30 .559 1.190  
First-generation -0.16 0.28 .575 0.855  

Academic Preparation      
Application GPA -0.15 0.21 .475 0.863  
Transfer Student -1.12 0.41 .007 0.326 67.4% less likely 

Financial Support      
Accepted Financial Aid 0.17 0.33 .604 1.186  

Structure & Integration      
Majority of Terms Spent as Part-
Time 

-0.22 0.28 .429 0.801  

Major Integration 0.22 0.25 .388 1.244  
Transcript Request -0.86 0.29 .003 0.425 57.5% less likely 

Role Performance      
SEAS Risk Activity -0.47 0.30 .123 0.626  
History of Probation -0.48 0.31 .118 0.619  
Percent of Degree Completion 0.07 0.01 .000 1.072 7.2% more likely 
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RA Results Summary 

The RA population had the fewest significant results compared to the other student 

populations (see comparison in Figure 4). This was likely impacted by the smaller sample size, 

but also because of the greater number of external factors that influence RA students. Still, the 

logistic regression equation had 80.5% accuracy in predicting retention. The three significant 

predictors of being a transfer student, requesting a transcript, and percent of degree completion 

do give some insight into the patterns of retention in RA students. 

 

Figure 4. Significant predictors in logistic regressions compared across three populations. 
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CHAPTER V 

DISCUSSION 

Key Findings 

The goal of this study is to utilize current student data to understand the patterns of 

retention in the three student populations. Each student population type revealed significant 

differences at the bivariate level between the students who were retained and those who were not 

retained. Many of the bivariate comparisons between retained and not retained students which 

were significant had small to moderate effect sizes. This justified further multivariate analysis 

with logistic regression. This matches the literature reviewed for the current study, supporting 

the notion that while certain small differences may exist, there are no singular aspects of a 

student’s background or academic record that indicate risk for retention. Instead, as Tinto and 

other researchers suggested, retention risk is a complicated and multi-faceted issue and requires 

an approach that considers each of these components. The bivariate analysis with the most 

meaningful differences in each of the three populations were in the comparisons of role 

performance. Again, this emphasizes the need for early intervention before these differences 

become significant to the point of a student dropping out. If an institution can identify a student 

who is at risk based on term-based components, such as being part-time or a new student, and 

based on real-time behavior, such as that captured by the SEAS risk data, interventions can be 

made with that student to lessen the impact of these behaviors on the finale role performance 

behaviors of end of term GPA or percent degree completion. 

The first research question of the study sought to determine if retention could be 

predicted and whether these predictions were accurate. The logistic regression equations 

developed for each population were able to predict retention with at least 80% accuracy (85.0% 
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in FTIC, 85.5% in TR, and 80.7% in RA). The second research question focused on which 

measures were significant predictors in retention. Figure 4 summarizes the significant predictors 

and interpretation of odds ratios compared across each population. As anticipated, the FTIC 

population was more homogenous within the retained and not retained, resulting in more 

significant predictors in the regression analysis. The TR population had similar significant 

predictors compared to the FTIC population, but predictors such as being female and application 

GPA became significant in this population. This again highlights the need to treat each student 

population as unique, with different assumptions and guidance for the students. The RA group 

had the fewest significant predictors. This is not surprising, considering RA students had the 

greatest diversity in demographics and that this population often has the greatest number of 

externalities that impact their educational pursuits. These results can be utilized to guide 

retention strategies for Wichita State Offices as they work to meet their SEM goals. 

The third research question of this study did not produce significant results with the 

statistical tests performed. It was hypothesized that certain sub-groups, such as female or URM 

students, would have a higher risk for retention. However, being an URM student was not a 

significant predictor of retention in either of the three populations. In the FTIC population, being 

first-generation was a predictor of retention. For the FTIC students, having peers of the same 

major in their classes made the first-generation students 2.1% less likely to be retained and non-

first-generation students 92.9% more likely to be retained. This was the only significant 

difference in predictors between the FTIC first-generation and non-first-generation students. This 

does not give much insight into the reasons why first-generation students are less likely to be 

retained, nor does it reveal any recommendations for practice in helping first-generation students. 

In the TR population, being female and first-generation were both significant predictors for 
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retention, but there were no significant differences between the female and male students nor 

between first-generation and non-first-generation. It was anticipated that being URM would 

impact retention, but it is possible that the intersectionality of URM status and first-generation 

status could be impacting the results. The lack of meaningful results for this third question 

further highlights the need for utilizing university data to make decisions rather than basing 

practice off assumptions. 

Implications for Practice and Proposed Intervention 

The results of the current study can be used to impact student retention at multiple system 

levels as suggested by Brofenbrenner’s (1977) ecological theory. At the individual, the university 

can share the results of this study with new and current students. The Office of Student Success 

can discuss the factors that predict retention, such as being first-generation or being well 

integrated into a major, at new student events such as orientation and first semester seminar 

classes. Other university offices involved in SEM initiatives, such as Office of Adult Learning 

and Office of Diversity and Inclusion, can use the results to further illustrate the need for 

students to be involved and well-integrated into their institution. At the policy level, the research 

can be used to develop an intervention across the university. The following recommendations for 

practice are mostly focused on using the results to influence institution policies and 

programming.  

The first recommendation for practice is to utilize the significant predictors to guide 

retention strategies. SEM staff utilize different strategies with each student population, so 

understanding the constellation of risk factors that can influence each population in retention can 

improve current practices. For FTIC students, first-generation and freshmen students can 

continue to be a focus of specific programming. The Office of Student Success can continue 
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campaigns for TR students, focusing on female and first-generation students. For both student 

populations, academic advising staff can also assist students in enrolling in courses with peers of 

the same major, as this made students more likely to be retained. The Office of Adult Learning 

can also provide additional support and programming for those RA’s who are transfer students, 

as this sub-group was less likely to be retained.  

The key findings of this study support the implementation of a predictive retention model 

into the regular reporting produced by the Office of Planning and Analysis. The university has 

the infrastructure for this reporting, both in the access through internal webpages and in the 

implementation through required training. The predicted retention outcomes could be integrated 

into this reporting system and be utilized like the at-risk report utilized by student support 

services and academic advising staff. As previously mentioned, the true value of this reporting 

lies in utilizing the real time data available through the BIPM system. The hypothesis testing 

through the logistic regression analysis allow researchers to determine what specific factors 

influence retention. However, to allow for this real-time intervention, the predictors in the model 

for each population can be utilized in a data mining procedure.  

The neural network model uses segmentation through association, and the advantage of 

this procedure is that it adapts to changes in the population. To test the proposed implementation 

of this procedure, the neural network model was run on the same three populations utilized in the 

current study. As this procedure utilizes segmentation by association, the results vary slightly 

with each implementation, so the model was run three times on each student population. The 

results from each version of the analysis and the averaged dimension importance can be found in 

Appendix E. For the FTIC population, the classification of students into the retained or not 

retained groups averaged an accuracy rate of 84.7%. The TR neural network model averaged an 
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accuracy of 88.2% in the results. The final model for the RA students averaged 80.8% accuracy. 

As each of these accuracy averages are congruent with the logistic regression results, this 

procedure can be trusted in the implementation of the results.  

As previously mentioned, the at-risk report currently utilized by the Office of Student 

Success is built with the infrastructure to report on FTIC students. The development of a 

reporting system for the TR and RA students would be similar, but the three offices shown in 

Figure 2 would need time to revise the reporting webpage. Because the infrastructure already 

exists for the FTIC students, the recommendation of this study is to first implement the FTIC 

retention report. The FTIC neural network model would be integrated into the Office of Planning 

and Analysis’ regular reporting and would run each day. Once the significant retention predictors 

were added to the at-risk report and the students who were identified as at risk were included in 

this report, advising staff and student success staff would need supplemental training. The Office 

of Student Success could then utilize these new measures and integrate them into their current 

practices when reaching out to at-risk students. For the first year of implementation, the 

researcher recommends that the Office of Student Success focus on the microsystem level 

intervention for FTIC students and this office and the Office of Adult Learning utilize a 

macrosystem level approach for the TR and RA students. This would also give the SEM team 

adequate time to develop a reporting system for the TR and RA students and to utilize a strong 

program evaluation to determine impacts.  

The evaluation of this intervention would include short- and long-term outcomes. The 

Office of Student Success utilizes student success tools to track which students are contacted. 

The researcher recommends that the Office of Planning and Analysis develops an indicator that 

identifies any FTIC student who was predicted as at-risk for retention at some point in the term. 
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This list of students could be compared to the list of students from the Office of Student Success 

to see if the staff were able to make contact with these students. These outputs could be used to 

monitor the implementation intervention and the retention model. This could be done in both the 

fall and spring terms. Evaluation of the short-term outcome of retention could be done in the 

following fall semester to compare the students who were predicted at-risk of retention to those 

who were actually retained. The SEM team could then determine what percent of students 

identified as at-risk of retention received the intervention and what percent were influenced to be 

retained. If the first year implementation of the FTIC retention model is successful, the university 

staff can implement the TR and RA models into regular programming and utilize the same 

evaluation plan to determine the effectiveness of the intervention. Finally, the Office of Planning 

and Analysis could use this retention risk indicator to measure the long-term outcome of degree 

completion. This would identify what percent of students persisted to degree completion despite 

retention risk and the portion of students who received a direct intervention from the Office of 

Student Success. This evaluation plan would allow the SEM team at WSU to determine the 

short- and long-term impacts of this intervention. 

Beyond the proposed intervention for the WSU populations, there are applications of the 

results for other universities. SEM initiatives are often more practice oriented and not focused on 

publication in academic sources, so sharing results of this study will likely be through 

membership organizations such as the American Association of Collegiate Registrars and 

Admissions Officers (AACRAO). Other universities could benefit from the major integration 

measure developed for this study. While the logistic regression equation was conceived and 

developed based on data available from WSU student records, the conceptual model can be 
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applied to other universities. Future research can be conducted to evaluate the effectiveness of 

this measure, both at WSU and at other institutions.  

Limitations and Future Research 

The first limitation of the current study was the absence of psychological and social 

factors identified in the literature as important in understanding retention. These factors, such as 

a strong intent to persist and feeling a sense of community with the university, are important 

individual aspects in the retention research. However, these are difficult to integrate into a model 

such as the one proposed in the current study. Future research could be done at WSU to develop 

a survey to collect these measures and integrate them into the logistic regression equation for a 

given term. While this may not be something that could be regularly replicated and integrated 

into programming, the results from the study would add to the theoretical framework and 

literature for student retention.  

Another major limitation of the research lies in the high number of externalities not 

covered by the conceptual model. Such factors that are not within the scope of BIPM and 

university collected data include the number of hours a student works during a week, family 

system crises or difficult circumstances, financial difficulties, or negative experiences at the 

university. While there is no way to fully identify the role externalities play, it is likely that the 

inability to measure these factors impacts the accuracy of the models. Future research should 

also look to collect these factors from students to make improvements to the model. Other 

externalities include the physical, emotional, and mental health of a student. There are measures 

at the university that indicate whether a student has accessed resources such as the Counseling 

and Testing Center, but this is kept separate from academic records for the sake of 
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confidentiality. Maintaining confidentiality is crucial, but this would be a useful variable to 

include in the model. 

The data collection measures of the institution also limited the predictors able to be 

included in the regression equations. For example, having more complete data for the ACT/SAT 

scores and income level of TR and RA students could have impacted the models. One final 

limitation of the current study is in the small sample size of the RA sample. While a sample of 

500 does increase the power of the analysis, the size limited the number of predictors for the RA 

logistic regression equation.  

Other future research that would benefit the institution in its’ understanding of retention 

issues would be a qualitative study on the factors that students believe impact retention. Future 

researchers could convene groups of students conduct interviews or focus groups to determine 

the students’ perceptions about retention. This could include having multiple groups of students, 

such as those at-risk for retention, those who graduated, and those who were not retained. It 

would also benefit the institution to find ways to gather qualitative and quantitative data on why 

students were not retained. This would help identify what percent of students are transferring to 

another four-year institution, the percent moving to two-year institutions, those who left the 

university with the intentions of returning, and those who dropped out with no plans for 

completing their degree. Each of these studies could give WSU a better perspective on the 

challenges students face with respect to retention and would guide future SEM strategies. 

Conclusion 

The current study adds to the body of college student retention literature by delving into 

factors that influence students to be retained. The proposed intervention also provides a 

framework for Wichita State University to utilize student records and the BIPM system 
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strategically to impact student retention. WSU recognizes the value of researching new and 

innovative ways to retain students and engage them in services to help each student reach their 

academic goals. By engaging the entire campus community in SEM and retention work, Wichita 

State University is fulfilling its mission of being an “essential to educational, cultural and 

economic driver for Kansas and the greater public good” (Wichita State University Strategic 

Plan, 2013).  Employing these strategies to continue making data driven decisions and engage 

offices in SEM work will empower the university to make progress towards its goals related to 

enrollment, retention, and graduate rates. 
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APPENDIX A  

ADDITIONAL BIVARIATE FTIC RESULTS 

TABLE A1 
RACE AND ETHNICITY COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 

 
 Retaineda Not Retainedb 

Race and Ethnicity Group n % n % 

American Indian & Alaskan Native 1 0.1a 1 0.2a 
Asian non-Hispanic 102 10.2a 25 5.1b 
Black non-Hispanic 56 5.6a 30 6.1a 
Hawaiian 0 0.0a 2 0.4b 
Hispanic 126 12.6a 75 15.2a 
White non-Hispanic 645 64.5a 312 63.2a 
Multiple race non-Hispanic 56 5.6a 41 8.3b 
Missing 14 1.4a 8 1.6a 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. a n=1,000. bn=494. 

 
TABLE A2 

ORIGIN OF RESIDENCE COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 
 
 Retaineda Not Retainedb 
Origin of Residence n % n % 

KS Sedgwick County 546 54.6a 243 49.2b 
KSA Metropolitan Surrounding Area of Sedgwick County 81 8.1a 54 10.9a 
KS southeast  
(excluding previous two categories) 31 3.1a 25 5.1a 

KS northeast 123 12.3a 69 14.0a 
KS west 52 5.2a 23 4.7a 
Surrounding States 107 10.7a 45 9.1a 
Other 60 6.0a 35 7.1a 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. a n=1,000. bn=494. 
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TABLE A3 
RACE AND ETHNICITY COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 
 
 Retaineda 

% 

Not Retainedb 

% 

Average ACT/SAT Score of High School quintiles    
Top 20% 17.1a 19.6a 
Fourth 20% 13.3a 17.8a 
Third 20% 12.2a 13.6a 
Second 20% 24.4a 22.1a 
Bottom 20% 31.9a 26.9b 

Average GPA of High School quintiles   
Top 20% 7.6a 10.9b 
Fourth 20% 19.7a 22.5a 
Third 20% 22.1a 21.3a 
Second 20% 24.1a 24.1a 
Bottom 20% 25.2a 25.1a 

Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. an=1,000. bn=494. 

 
TABLE A4 

ACADEMIC COLLEGE COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 
 
 
Academic College 

Retaineda 

% 

Not Retainedb 

% 

Business 13.5a 11.1a 
Education 12.4a 8.3b 
Engineering 23.5a 19.8a 
Fine Arts 6.6a 7.3a 
Health Professions 15.6a 19.4 
Liberal Arts & Sciences- Humanities 2.0a 2.2a 
Liberal Arts & Sciences-Natural Science & Math 7.3a 8.7a 
Liberal Arts & Sciences- Social Sciences 11.4a 12.8a 
Liberal Arts & Sciences- Other 7.8a 10.3a 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. Each student’s major falls into an academic college as dictated by university 
practice. an=1,000. bn=494. 
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TABLE A5 
STUDENT CLASS COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 

 

Student Class 
Retaineda 

% 

Not Retainedb 

% 

Freshmen 44.2a 60.9b 
Sophomore 32.8a 23.3b 
Junior 23.0a 15.8b 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. an=1,000. bn=494. 

 
TABLE A6 

GROUP DIFFERENCES FOR ACADEMIC PERFORMANCE MEASURES BETWEEN FTIC 
RETENTION GROUPS (N=1,494) 

 

 Retaineda 
Not 

Retainedb     

GPA M SD M SD df t p 

Cohen’s 
d 

Cumulativec 3.32 0.52 3.02 0.62 568.85 -7.89 < .001 -0.52 
Institutional 3.19 0.56 2.88 0.61 901.00 -7.36 < .001 -0.51 
Degreec 3.21 0.53 2.57 1.00 632.38 -13.55 < .001 -0.80 
Note: FTIC are first-time-in-college students.  
an=1,000. bn=494. cEqual variance not assumed, Levene’s test significant at p < .05 level. 
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TABLE A7 
SUMMARY OF LOGISTIC REGRESSION ANALYSIS PREDICTING FTIC RETENTION 

ON SAMPLE (N=1,494) 
 

Predictors B S.E p OR 

Likelihood of Being 

Retained 

Demographics      
Female 0.06 0.14 .652 1.066  
URM 0.11 0.17 .500 1.120  
First-generation -0.26 0.14 .050 .766 23.4% less likely 
Low-income 0.67 0.19 .716 1.070  

Academic Preparation      
Average ACT/SAT score of High 
School Quintiles 

0.11 0.05 .804 1.012  

High School GPA -0.01 0.18 .976 .995  
Remedial Need 0.22 0.15 .133 1.248  

Financial Support      
Accepted Financial Aid 0.51 0.19 .007 1.669 66.9% more likely 
History of Overdue Balance Holds -0.17 0.15 .259 .843  

Structure & Integration      
Majority of Terms Spent as Part-
Time 

-0.76 0.18 .000 .467 53.3% less likely 

Percent of Terms Spent as 
Undecided Major 

-0.10 0.30 .737 .905  

Live in Student Housing 0.25 0.16 .130 1.278  
Major Integration 0.49 0.14 .000 1.634 63.4% more likely 
Freshman Class -0.79 0.15 .000 .455 54.5% less likely 
STEM 0.23 0.15 .137 1.257  
Transcript Request -1.53 0.14 .000 .217 78.3% less likely 

Role Performance      
SEAS Risk Activity -0.34 0.15 .024 .712 28.8% less likely 
History of Probation -0.78 0.19 .000 .459 54.1% less likely 
Withdrawal Activity 0.08 0.14 .595 1.079  
End of Term GPA -1.08 0.16 .000 .340 66.0% less likely 
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APPENDIX B 

BIVARIATE AND MULTIVARIATE ANALYSES OF RANDOM SAMPLES OF 1,000 FTIC 
RETAINED STUDENTS 

Sample 1 
TABLE B1 

 
GROUP DIFFERENCES FOR DEMOGRAPHIC CHARACTERISTICS BETWEEN FTIC 

RETENTION GROUPS (N=1,494) 
 

 Retaineda Not 
Retainedb 

    

Characteristic M SD M SD df t p Cohen’s 
d 

Age 19.31 2.21 19.17 1.99 1,492.00 -1.22 .224 -0.07 
Female (%) 53.50 49.90 53.24 49.95 1,492.00 -0.10 .924 -0.01 
First Generation (%)c 42.40 49.41 48.79 50.04 971.21 2.40 .016 0.13 
Low-Income (%)c 12.50 33.09 14.57 35.32 927.12 1.09 .276 0.06 
URM (%)c 19.60 39.72 21.86 41.37 947.16 1.01 .314 0.06 
Note: Bivariate variable means are listed as average percentages. 
an=1,000. bn=494. cEqual variance not assumed, Levene’s test significant at p < .05 level. 

 
TABLE B2 

 
RACE AND ETHNICITY COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 

 
 Retaineda Not Retainedb 
Race and Ethnicity Group n % n % 

American Indian & Alaskan Native 5 0.5a 1 0.2a 
Asian non-Hispanic 129 12.9a 25 5.1b 
Black non-Hispanic 56 5.6a 30 6.1a 
Hawaiian 0 0.0a 2 0.4b 
Hispanic 135 13.5a 75 15.2a 
White non-Hispanic 623 62.3a 312 63.2a 
Multiple race non-Hispanic 38 3.8a 41 8.3b 
Missing 14 1.4a 8 1.6a 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. a n=1,000. bn=494. 
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TABLE B3 
 

ORIGIN OF RESIDENCE COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 
 

 Retaineda Not Retainedb 
Origin of Residence n % n % 

KS Sedgwick County 559 56.9a 243 49.2b 
KSA Metropolitan Surrounding Area of Sedgwick 
County 111 11.1a 54 10.9a 

KS southeast  
(excluding previous two categories) 32 3.2a 25 5.1a 

KS northeast 110 11.0a 69 14.0a 
KS west 43 4.3a 23 4.7a 
Surrounding States 75 7.5a 45 9.1a 
Other 60 6.0a 35 7.1a 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. a n=1,000. bn=494. 

 
TABLE B4 

 
GROUP DIFFERENCES FOR ACADEMIC PREPARATION MEASURES BETWEEN FTIC 

RETENTION GROUPS (N=1,494) 
 

Academic 
Preparation 

Retaineda Not 
Retainedb     

M SD M SD df t p 

Cohen’s 
d 

ACT/SAT Score 23.89 4.26 23.04 4.06 1,459.00 -3.67 < .001 -0.20 
High School GPAc 3.55 0.40 3.37 0.46 866.85 -7.51 < .001 -0.42 
High School 
Percentilec 73.40 20.65 65.00 22.81 900.31 -6.91 < .001 -0.39 

APAP Scorec 5.10 5.63 5.82 5.57 991.34 2.33 .020 0.13 
Remedial Need (%)c 37.40 48.41 45.34 49.83 957.16 2.93 .004 0.16 
Note: Percentage values in the same row not sharing the same subscript are significant at the p< 
.05 level. Bivariate variable means are listed as average percentages. a n=1,000. bn=494. cEqual 
variance not assumed, Levene’s test significant at p < .05 level. 
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TABLE B5 
 

ACADEMIC PREPARATION CHARACTERISTICS BETWEEN FTIC RETENTION 
GROUPS (N=1,494) 

 
 
Academic Preparation Characteristics 

Retaineda 

% 

Not Retainedb 

% 

Average ACT/SAT Score of High School quintiles    
Top 20% 14.8a 19.6b 
Fourth 20% 15.4a 17.8a 
Third 20% 12.5a 13.6a 
Second 20% 24.4a 22.1a 
Bottom 20% 32.9a 26.9b 

Average GPA of High School quintiles   
Top 20% 5.1a 10.9b 
Fourth 20% 20.5a 22.5a 
Third 20% 22.4a 21.3a 
Second 20% 26.0a 24.1a 
Bottom 20% 26.0a 25.1a 

Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. FTIC are first-time-in-college students. an=1,000. bn=494. 

 
TABLE B6 

 
GROUP DIFFERENCES FOR TYPES OF FINANCIAL SUPPORT BETWEEN FTIC 

RETENTION GROUPS (N=1,494) 
 
 Retaineda Not 

Retainedb 
    

Financial Support M SD M SD df t p 

Cohen’s 
d 

Type Accepted         
Scholarship (%) 64.40 47.91 41.90 49.39 955.84 -8.37 < .001 -0.46 
Grants (%) 34.30 47.49 38.26 48.65 961.33 1.49 .136 0.08 
Loans (%) 50.00 50.03 56.68 49.60 989.60 2.44 .015 -0.13 

History of Overdue 
Balance Holds (%) 65.60 47.53 74.70 43.52 1,062.99 3.69 < .001 0.20 

Note: Bivariate variable means are listed as average percentages. Equal variance not 
assumed for each variable, Levene’s test significant at p < .05 level. an=1,000. bn=494.  
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TABLE B7 
 

GROUP DIFFERENCES FOR AMOUNT OF FINANCIAL SUPPORT BETWEEN FTIC 
RETENTION GROUPS (N=1,494) 

 

 Retaineda 
Not 

Retainedb     

Financial Support M SD M SD df t p 

Cohen’s 
d 

Amount Accepted         
Scholarship ($)c 1,881 1,524 1,547 1,013 525.74 -3.62 < .001 -0.26 
Grants ($) 2,570 1,047 2,471 1,047 530.00 -1.05 .295 -0.09 
Loans ($)c 3,903 2,619 4,389 3,026 511.77 2.26 .024 0.17 

Semester Costs         
Total Charges ($)c 5,909 3,130 5,832 3,636 863.05 -0.40 .687 -0.02 
Total Credits ($)c 2,842 2,832 2,245 2,608 1,057.76 -4.05 < .001 -0.22 
Net Cost ($) 3,067 3,161 3,587 3,149 1,492.00 3.00 .003 0.16 

Note: FTIC are first-time-in-college students. Total charges include tuition and fees for a given 
semester, based on the number of credits. Total credits can include financial aid or other 
financial waivers. Net cost is calculated by subtracting credits from charges, representing a 
student’s out-of-pocket expense in a given semester. 
an=1,000. bn=494. cEqual variance not assumed, Levene’s test significant at p < .05 level. 
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TABLE B8 
 

GROUP DIFFERENCES FOR ACADEMIC PERFORMANCE MEASURES BETWEEN FTIC 
RETENTION GROUPS (N=1,494) 

 

 Retaineda 
Not 

Retainedb     
Academic 

Performance 
Measures M SD M SD df t p 

Cohen’s 
d 

Academic Major         
Currently 
Undecided 8.90 28.49 8.70 28.22 1,492.00 -0.13 .900 -0.01 

Percent of Terms 
as Undecidedc 6.83 18.60 9.43 26.10 748.16 1.98 .048 0.11 

STEM 30.10 45.89 28.54 45.21 1,492.00 -0.62 .535 -0.03 
Currently Full-
Timec 94.00 23.76 86.84 33.84 740.73 -4.22 < .001 -0.24 

Part-Time for 
Majority of Termsc 12.90 33.54 28.74 45.30 768.27 6.90 < .001 0.40 

New Studentc 37.00 48.30 48.18 50.02 952.00 4.11 < .001 0.23 
Freshmenc 42.60 49.47 60.93 48.84 993.51 6.80 < .001 0.37 
Major Integration 30.74 16.75 24.02 16.39 1,492.00 7.35 < .001 -0.41 
Requested 
Transcriptc 27.50 44.56 54.25 49.87 892.16 10.09 < .001 0.57 

Living in University 
Housingc 22.10 41.51 28.34 45.11 912.93 2.58 .010 0.14 

Institutional Earned 
Hours 25.84 24.21 19.57 23.57 1,492.00 -4.75 < .001 -0.26 

Note: FTIC are first-time-in-college students. Bivariate variable means are listed as average 
percentages. an=1,000. bn=494. cEqual variance not assumed, Levene’s test significant at p < 
.05 level. 
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TABLE B9 
 

ACADEMIC COLLEGE COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 
 
 
Academic College 

Retaineda 

% 

Not Retainedb 

% 

Business 12.6a 11.1a 
Education 11.4a 8.3a 
Engineering 23.2a 19.8a 
Fine Arts 7.6a 7.3a 
Health Professions 15.3a 19.4b 
Liberal Arts & Sciences- Humanities 1.6a 2.2a 
Liberal Arts & Sciences-Natural Science & Math 6.9a 8.7a 
Liberal Arts & Sciences- Social Sciences 12.2a 12.8a 
Liberal Arts & Sciences- Other 9.2a 10.3a 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. Each student’s major falls into an academic college as dictated by university 
practice. an=1,000. bn=494. 

 
 
 

TABLE B10 
 

STUDENT CLASS COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 
 
Student Class Retaineda 

% 

Not Retainedb 

% 

Freshmen 42.6a 60.9b 
Sophomore 33.3a 23.3b 
Junior 24.1a 15.8b 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. an=1,000. bn=494. 
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TABLE B11 
 

GROUP DIFFERENCES FOR ACADEMIC PERFORMANCE MEASURES BETWEEN FTIC 
RETENTION GROUPS (N=1,494) 

 
 Retaineda Not 

Retainedb 
    

Role Performance 
Measures M SD M SD df t p 

Cohen’s 
d 

Probation Activity         
Currently on 
Probation (%) 1.10 10.44 2.63 16.02 705.94 1.93 .054 0.11 

History of Probation 
(%) 7.50 26.35 26.11 43.97 673.02 8.67 < .001 0.51 

Withdrawal Activity (%) 46.70 49.2 56.28 49.65 986.73 3.50 < .001 0.19 
Students with GPA 
under  
3.00 (%) 

31.20 46.35 63.56 48.17 949.12 12.37 < .001 0.19 

SEAS Risk Activity         
High Risk (%) 24.70 64.68 62.75 105.96 679.87 7.34 < .001 0.43 
Attendance (%) 4.50 20.74 17.21 37.78 643.67 6.97 < .001 0.42 
Participation (%) 2.70 16.22 12.55 33.16 612.13 6.24 < .001 0.38 
Assignment (%) 9.30 29.06 22.67 41.91 734.47 6.37 < .001 0.37 
Exams (%) 10.40 30.54 21.26 40.95 772.35 5.22 < .001 0.30 

Note: Bivariate variable means are listed as average percentages. Equal variance not assumed 
for each variable, Levene’s test significant at p < .05 level. an=1,000. bn=494.  

 
TABLE B12 

 
GROUP DIFFERENCES FOR ACADEMIC PERFORMANCE MEASURES BETWEEN FTIC 

RETENTION GROUPS (N=1,494) 
 
 Retaineda Not Retainedb     

GPA M SD M SD df t p 
Cohen’s 

d 
Cumulativec 3.33 0.52 3.02 0.62 570.89 -8.23 < .001 -0.54 
Institutional 3.2 0.56 2.88 0.61 902 -7.67 < .001 -0.55 
Degreec 3.23 0.53 2.57 1 634.01 -13.8 < .001 -0.82 
Note: FTIC are first-time-in-college students.  an=1,000. bn=494. cEqual variance not assumed, 
Levene’s test significant at p < .05 level. 
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TABLE B13 
 

SUMMARY OF LOGISTIC REGRESSION ANALYSIS PREDICTING FTIC RETENTION 
(N=1,494) 

 

Predictors B S.E P OR 

Likelihood of Being 

Retained 

Demographics      
Female -0.15 0.14 .312 0.864  
URM 0.31 0.17 .068 1.359  
First Generation -0.27 0.14 .049 0.762 23.8% less likely 
Low-income -0.07 0.19 .716 0.933  

Academic Preparation      
Average ACT/SAT score of High 
School Quintiles 

0.05 0.05 .340 1.047  

High School GPA 0.02 0.18 .914 1.020  
Remedial Need 0.13 0.15 .388 1.137  

Financial Support      
Accepted Financial Aid 0.44 0.19 .019 1.559 55.9% more likely 
History of Overdue Balance Holds -0.20 0.15 .188 0.819  

Structure & Integration      
Majority of Terms Spent as Part-
Time 

-0.69 0.18 .000 0.503 49.7% less likely 

Percent of Terms Spent as 
Undecided Major 

0.09 0.30 .761 1.094  

Live in Student Housing 0.01 0.17 .970 1.006  
Major Integration 0.46 0.14 .001 1.589 58.9% more likely 
Freshman Class -0.77 0.15 .000 0.462 53.8% less likely 
STEM 0.19 0.16 .216 1.214  
Transcript Request -1.70 0.14 .000 0.183 81.7% less likely 

Role Performance      
SEAS Risk Activity -0.38 0.16 .015 0.681 31.9% less likely 
History of Probation -0.96 0.19 .000 0.383 61.7% less likely 
Withdrawal Activity 0.13 0.15 .390 1.134  
End of Term GPA -1.12 0.16 .000 0.325 67.5% less likely 
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Sample 2 
 

TABLE B14 
 

GROUP DIFFERENCES FOR DEMOGRAPHIC CHARACTERISTICS BETWEEN FTIC 
RETENTION GROUPS (N=1,494) 

 
 Retaineda Not 

Retainedb 
    

Characteristic M SD M SD df t p 

Cohen’s 
d 

Age 19.26 2.40 19.17 1.99 1,492.00 -0.74 .457  
Female (%) 54.50 49.82 53.24 49.95 1,492.00 -0.46 .646  
First Generation (%)c 42.40 49.44 48.79 50.04 971.75 2.33 .020  
Low-Income (%) 13.60 34.30 14.57 35.32 1,492.00 0.51 .609  
URM (%)c 18.70 39.01 21.86 41.37 932.39 1.42 .157  
Note: Bivariate variable means are listed as average percentages. an=1,000. bn=494. cEqual 
variance not assumed, Levene’s test significant at p < .05 level. 

 
TABLE B15 

 
RACE AND ETHNICITY COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 

 
 Retaineda Not Retainedb 

Race and Ethnicity Group n % n % 

American Indian & Alaskan Native 3 0.3a 1 0.2a 
Asian non-Hispanic 106 10.6a 25 5.1b 
Black non-Hispanic 54 5.4a 30 6.1a 
Hawaiian 0 0.0a 2 0.4b 
Hispanic 130 13.0a 75 15.2a 
White non-Hispanic 644 64.4a 312 63.2a 
Multiple race non-Hispanic 48 4.8a 41 8.3b 
Missing 15 1.5a 8 1.6a 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. a n=1,000. bn=494. 
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TABLE B16 
 

ORIGIN OF RESIDENCE COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 
 
 Retaineda Not Retainedb 
Origin of Residence n % n % 

KS Sedgwick County 547 54.7a 243 49.2b 
KSA Metropolitan Surrounding Area of Sedgwick 
County 102 10.2a 54 10.9a 

KS southeast (excluding previous two categories) 38 3.8a 25 5.1a 
KS northeast 107 10.7a 69 14.0a 
KS west 47 4.7a 23 4.7a 
Surrounding States 90 9.0a 45 9.1a 
Other 69 6.9a 35 7.1a 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. a n=1,000. bn=494. 

 
TABLE B17 

 
GROUP DIFFERENCES FOR DEMOGRAPHIC CHARACTERISTICS BETWEEN FTIC 

RETENTION GROUPS (N=1,494) 
 

Academic 
Preparation 

Retained Not Retained     

M SD M SD df t p 

Cohen’s 
d 

ACT/SAT Score 23.93 4.21 23.04 4.06 1,463.00 -3.85 < .001 -0.22 
High School GPAc 3.56 0.39 3.37 0.46 856.19 -7.91 < .001 -0.45 
High School 
Percentilec 73.86 19.91 65.00 22.81 873.08 -7.36 < .001 -0.41 

APAP Scorec 5.01 5.45 5.82 5.57 963.33 2.64 .008 0.15 
Remedial Need (%)c 38.00 48.56 45.34 49.83 959.82 2.70 .007 0.15 
Note: Percentage values in the same row not sharing the same subscript are significant at the p< 
.05 level. APAP is applicant’s probability of probation during their first semester, institutional 
measure calculated based on incoming academic ability. Because remedial need is a bivariate 
variable, means are listed as average percentages. a n=1,000. bn=494. cEqual variance not 
assumed, Levene’s test significant at p < .05 level. 
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TABLE B18 
 

ACADEMIC PREPARATION CHARACTERISTICS BETWEEN FTIC RETENTION 
GROUPS (N=1,494) 

 

Academic Preparation Characteristics 
Retaineda 

% 

Not Retainedb 

% 

Average ACT/SAT Score of High School quintiles    
Top 20% 15.5a 19.6b 
Fourth 20% 14.7a 17.8a 
Third 20% 14.2a 13.6a 
Second 20% 24.2a 22.1a 
Bottom 20% 31.4a 26.9a 

Average GPA of High School quintiles   
Top 20% 6.3a 10.9b 
Fourth 20% 21.0a 22.5a 
Third 20% 20.7a 21.3a 
Second 20% 24.8a 24.1a 
Bottom 20% 27.2a 25.1b 

Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. FTIC are first-time-in-college students. 
an=1,000. bn=494. 

 
TABLE B19 

 
GROUP DIFFERENCES FOR FINANCIAL SUPPORT BETWEEN FTIC RETENTION 

GROUPS (N=1,494) 
 
 Retaineda Not 

Retainedb 
    

Financial Support M SD M SD df t p 

Cohen’s 
d 

Type Accepted         
Scholarship (%)c 65.80 47.46 41.90 49.39 948.03 -8.91 < .001 -0.49 
Grants (%) 37.60 48.46 38.26 48.65 1,492.00 0.25 .805 0.01 
Loans (%)c 51.60 50.00 56.68 49.60 989.15 1.86 .064 0.10 

History of Overdue 
Balance Holds (%)c 65.90 47.43 74.70 43.52 1,060.99 3.57 < .001 0.19 

Note: Bivariate variable means are listed as average percentages. an=1,000. bn=494. cEqual 
variance not assumed, Levene’s test significant at p < .05 level. 
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TABLE B20 
 

GROUP DIFFERENCES FOR FINANCIAL SUPPORT BETWEEN FTIC RETENTION 
GROUPS (N=1,494) 

 
 Retaineda Not 

Retainedb 
    

Financial Support M SD M SD df t p 

Cohen’s 
d 

Amount Accepted         
Scholarship ($)c 1,961 1,625 1,547 1,013 559.52 -4.38 < .001 -0.31 
Grants ($) 2,630 992 2,471 1,047 563.00 -1.77 .078 -0.16 
Loans ($)c 4,033 2,806 4,389 3,026 536.80 1.62 .105 0.12 

Semester Costs         
Total Charges ($)c 6,076 3,257 5,832 3,636 892.19 -1.26 .206 -0.07 
Total Credits ($)c 3,073 2,845 2,245 2,608 1,062.14 -5.60 < .001 -0.30 
Net Cost ($) 3,004 3,146 3,587 3,149 1,492.00 3.37 .001 0.19 

Note: Total charges include tuition and fees for a given semester, based on the number of 
credits. Total credits can include financial aid or other financial waivers. Net cost is calculated 
by subtracting credits from charges, representing a student’s out-of-pocket expense in a given 
semester. an=1,000. bn=494. cEqual variance not assumed, Levene’s test significant at p < .05 
level. 
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TABLE B21 
 

GROUP DIFFERENCES FOR ACADEMIC PERFORMANCE MEASURES BETWEEN FTIC 
RETENTION GROUPS (N=1,494) 

 
 Retaineda Not 

Retainedb 
    

Academic Performance 
Measures M SD M SD df t p 

Cohen’s 
d 

Academic Major         
Currently 
Undecidedc 7.10 25.70 8.70 28.22 904.68 1.06 .287 0.06 

Percent of Terms as 
Undecidedc 5.15 15.94 9.43 26.10 680.01 3.53 .001 0.20 

STEM 28.40 45.12 28.54 45.21 1,492.00 0.06 .954 0.00 
Currently Full-Timec 95.30 21.17 86.84 33.84 689.45 -5.09 < .001 -0.30 
Part-Time for Majority 
of Termsc 10.0 30.02 28.74 45.30 713.43 8.34 < .001 0.49 

New Studentc 38.30 48.64 48.18 50.02 957.97 3.62 < .001 0.20 
Freshmenc 44.80 49.75 60.93 48.84 998.54 5.97 < .001 0.33 
Major Integration 31.05 16.60 24.02 16.39 1,492.00 -7.73 < .001 -0.43 
Requested Transcriptc 29.50 45.63 54.25 49.87 908.38 9.28 < .001 0.52 
Living in University 
Housingc 23.80 42.61 28.34 45.11 933.77 1.86 .063 0.10 

Institutional Earned 
Hours 25.19 24.23 19.57 23.57 1,492.00 -4.26 < .001 -0.24 

Note: FTIC are first-time-in-college students. Bivariate variable means are listed as average 
percentages. 
an=1,000. bn=494. cEqual variance not assumed, Levene’s test significant at p < .05 level. 
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TABLE B22 
 

ACADEMIC COLLEGE COMPARED BETWEEN FTIC RETENTION GROUPS (N=1,494) 
 
 
Academic College 

Retaineda 

% 

Not Retainedb 

% 

Business 13.9a 11.1a 
Education 12.7a 8.3b 
Engineering 21.3a 19.8a 
Fine Arts  8.1a 7.3a 
Health Professions 14.0a 19.4b 
Liberal Arts & Sciences- Humanities 1.6a 2.2a 
Liberal Arts & Sciences-Natural Science & Math 7.1a 8.7a 
Liberal Arts & Sciences- Social Sciences 12.4a 12.8a 
Liberal Arts & Sciences- Other 8.9a 10.3a 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. Each student’s major falls into an academic college as dictated by university 
practice. an=1,000. bn=494. 

 
TABLE B23 

 
GROUP DIFFERENCES FOR ACADEMIC PERFORMANCE MEASURES BETWEEN FTIC 

RETENTION GROUPS (N=1,494) 
 
 Retaineda Not Retainedb     
Role Performance 
Measures M SD M SD df t p 

Cohen’s 
d 

Probation Activity         
Currently on 
Probation (%) 1.10 10.44 2.63 16.02 705.94 1.93 .054 0.11 

History of 
Probation (%) 7.80 26.83 26.11 43.97 679.70 8.51 < .001 0.50 

Withdrawal Activity 
(%) 44.10 49.68 56.28 49.65 1,492.00 4.46 < .001 0.25 

Students with GPA 
under  
3.00 (%) 

28.50 45.16 63.56 48.17 927.74 13.51 < .001 0.75 

SEAS Risk Activity         
High Risk (%) 25.60 65.03 62.75 105.96 681.90 7.16 < .001 0.42 
Attendance (%) 5.20 22.21 17.21 37.78 666.17 6.53 < .001 0.39 
Participation (%) 3.30 17.87 12.55 33.16 638.14 5.80 < .001 0.35 
Assignment (%) 9.00 28.63 22.67 41.91 727.43 6.54 < .001 0.38 
Exams (%) 10.70 30.93 21.26 40.95 779.39 5.06 < .001 0.29 

Note: Bivariate variable means are listed as average percentages. Equal variance not assumed 
for each variable, Levene’s test significant at p < .05 level. an=1,000. bn=494.  
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TABLE B24 

 
GROUP DIFFERENCES FOR ACADEMIC PERFORMANCE MEASURES BETWEEN FTIC 

RETENTION GROUPS (N=1,494) 
 

 Retaineda Not 
Retainedb 

    

GPA 
M SD M SD df t p 

Cohen’s 
d 

Cumulativec 3.36 0.51 3.02 0.62 557.56 -8.87 < .001 -0.60 
Institutional 3.25 0.54 2.88 0.61 887.00 -8.83 < .001 -0.64 
Degreec 3.27 0.51 2.57 1.00 619.36 -14.74 < .001 -0.88 
Note: FTIC are first-time-in-college students. an=1,000. bn=494. cEqual variance not assumed, 
Levene’s test significant at p < .05 level. 
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TABLE B25 

 
SUMMARY OF LOGISTIC REGRESSION ANALYSIS PREDICTING FTIC RETENTION 

(N=1,494) 
 

Predictors B S.E p OR 

Likelihood of Being 

Retained 

Demographics      
Female -0.03 0.14 .819 0.967  
URM 0.17 0.17 .308 1.189  
First Generation -0.32 0.14 .019 0.725 27.5% less likely 
Low-income 0.05 0.19 .790 1.052  

Academic Preparation      
Average ACT/SAT score of High 
School Quintiles 

0.01 0.05 .787 1.013  

High School GPA -0.06 0.19 .757 0.944  
Remedial Need 0.26 0.15 .087 1.291  

Financial Support      
Accepted Financial Aid 0.39 0.19 .042 1.475 47.5% more likely 
History of Overdue Balance Holds -0.18 0.15 .233 0.833  

Structure & Integration      
Majority of Terms Spent as Part-
Time 

-0.87 0.18 .000 0.421 57.9% less likely 

Percent of Terms Spent as 
Undecided Major 

-0.25 0.31 .416 0.778  

Live in Student Housing -0.02 0.16 .895 0.979  
Major Integration 0.56 0.14 .000 1.742 74.2% more likely 
Freshman Class -0.75 0.15 .000 0.472 52.8% less likely 
STEM 0.14 0.16 .375 1.152  
Transcript Request -1.62 0.14 .000 0.199 80.1% less likely 

Role Performance      
SEAS Risk Activity -0.37 0.16 .019 0.692 30.8% less likely 
History of Probation -0.72 0.19 .000 0.489 51.1% less likely 
Withdrawal Activity -0.05 0.15 .752 0.955  
End of Term GPA -1.25 0.16 .000 0.287 71.3% less likely 

 
  



101 
 

APPENDIX C 

ADDITIONAL BIVARIATE TR RESULTS 

TABLE C1 
 

RACE AND ETHNICITY COMPARED BETWEEN TR RETENTION GROUPS (N=1,279) 
 

 Retaineda Not Retainedb 
Race and Ethnicity Group n % n % 

American Indian & Alaskan Native 3 0.3 2 0.7 
Asian non-Hispanic 53 5.3 10 3.5 
Black non-Hispanic 47 4.7 17 5.9 
Hawaiian 1 0.1 0 0.0 
Hispanic 139 14.0 42 14.6 
White non-Hispanic 685 69.1 184 63.9* 
Multiple race non-Hispanic 43 4.3 30 10.4 
Missing 20 2.0 3 1.0 
Note: a n=991. bn=288. * Significant difference at the p= .05 level 

 

TABLE C3 

ORIGIN OF RESIDENCE COMPARED BETWEEN TR RETENTION GROUPS (N=1,279) 

 Retaineda Not Retainedb 
Origin of Residence n % n % 

KS Sedgwick County 573 57.8 151 52.4 
KSA Metropolitan Surrounding Area of Sedgwick County 182 18.4 57 19.8 
KS southeast  
(excluding previous two categories) 35 3.5 13 4.5 

KS northeast 56 5.7 16 5.6 
KS west 63 6.4 20 6.9 
Surrounding States 29 2.9 14 4.9 
Other 53 5.3 17 5.9 
Note: No significant differences at the p= .05 level. a n=991. bn=288. 
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TABLE C4 

FAMILY INCOME QUINTILES BETWEEN TR RETENTION GROUPS (N=958)c 

 Retaineda Not Retainedb 
Family Income Quintiles           n % n % 

Top 20% 174 23.5 46 21.2 
Fourth 20% 193 26.0 43 19.8 
Third 20% 153 20.6 54 24.9 
Second 20% 118 15.9 44 20.3 
Bottom 20% 103 13.9 30 13.8 
Note: Family income based on values reported on FAFSA. No significant differences between 
groups at the p= .05 level. a n=991. bn=288.. cMissing 321 TR students (25.1%) who do not 
have a FAFSA on file. 

 

TABLE C5 

GROUP DIFFERENCES FOR FINANCIAL SUPPORT BETWEEN TR RETENTION 
GROUPS (N=1,279) 

 

 Retaineda 
Not 

Retainedb     

Financial Support M SD M SD df t p 

Cohen’s 
d 

Amount Accepted         
Scholarship ($) 1,323 722 1,326 1,243 360.00 0.02 .982 0.00 
Grants ($) 2,292 1,004 2,168 1,002 507.00 -1.18 .238 -0.12 
Loans ($)c 4,295 2,567 3,976 2,277 280.84 -1.53 .127 -0.13 

Semester Costs         
Total Charges ($) 4,518 2,029 4,260 2,252 1,277.00 -1.85 .064 -0.12 
Total Credits ($) 1,653 1,891 1,475 1,851 1,277.00 -1.56 .120 -0.10 
Net Cost ($) 2,865 2,216 2,803 2,196 1,277.00 -0.42 .675 -0.03 

Note: total charges include tuition and fees for a given semester, based on the number of 
credits. Total credits can include financial aid or other financial waivers. Net cost is calculated 
by subtracting credits from charges, representing a student’s out-of-pocket expense in a given 
semester. an=991. bn=288. cEqual variance not assumed, Levene’s test significant at p < .05 
level. 
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TABLE C6 

STUDENT CLASS COMPARED BETWEEN TR RETENTION GROUPS (N=1,279) 

Student Class Retaineda 

% 

Not Retainedb 

% 

Freshmen 8.3a 16.0b 
Sophomore 33.8a 39.6a 
Junior 57.9a 44.4b 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. an=991. bn=288. 

 
TABLE C7 

 
ACADEMIC COLLEGE COMPARED BETWEEN TR RETENTION GROUPS (N=1,279) 

 
 
Academic College 

Retaineda 

    % 

Not Retainedb 

         % 

Business (%) 20.9a 14.9b 
Education (%) 15.6a 13.9a 
Engineering (%) 11.7a 14.2a 
Fine Arts (%) 5.8a 5.9a 
Health Professions (%)  13.7a 22.2b 
Liberal Arts & Sciences- Humanities (%) 2.9a 3.1a 
Liberal Arts & Sciences-Natural Science & Math (%) 5.0a 7.3a 
Liberal Arts & Sciences- Social Sciences (%) 18.7a 11.8b 
Liberal Arts & Sciences- Other (%) 5.7a 6.6a 
Note: Percentage values in the same row not sharing the same subscript are significant at the 
p< .05 level. Each student’s major falls into an academic college as dictated by university 
practice. an=991. bn=288. 

 
TABLE C8 

 
FREQUENCY OF TR STUDENTS LIVING IN STUDENT HOUSING 

 
 Frequency 
Lives in Housing 79 
Does not Live in University Housing 1,200 
Total 1,279 
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TABLE C9 
 

GROUP DIFFERENCES FOR ACADEMIC PERFORMANCE MEASURES BETWEEN TR 
RETENTION GROUPS (N=1,279) 

 
 Retaineda Not 

Retainedb 
    

GPA 
M SD M SD df t p 

Cohen’s 
d 

Cumulative 3.14 0.53 2.98 0.54 1,277.00 -4.55 < .001 -0.30 
Degreec 3.15 0.46 2.87 0.53 421.10 -7.79 < .001 -0.56 
Note: an=991. bn=288. cEqual variance not assumed, Levene’s test significant at p < .05 level. 
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APPENDIX D 
 

ADDITIONAL BIVARIATE RA RESULTS 
 

TABLE D1 
 

RACE AND ETHNICITY COMPARED BETWEEN RA RETENTION GROUPS (N=523) 
 

 Retaineda Not Retainedb 
Race and Ethnicity Group n % n % 

American Indian & Alaskan Native 9 2.6 1 0.6 
Asian non-Hispanic 25 7.2 6 3.4 
Black non-Hispanic 22 6.3 17 9.8 
Hawaiian 1 0.3 0 0.0 
Hispanic 39 11.2 20 11.5 
White non-Hispanic 235 67.3 113 64.9 
Multiple race non-Hispanic 12 3.4 9 5.2 
Missing 6 1.7 8 4.6 
Note: No significant differences between groups at the p= .05 level. a n=349. bn=174.  

 
TABLE D2 

ORIGIN OF RESIDENCE COMPARED BETWEEN RA RETENTION GROUPS (N=523) 

 Retaineda Not Retainedb 
Origin of Residence n % n % 

KS Sedgwick County 234 67.0 123 70.7 
KSA Metropolitan Surrounding Area of Sedgwick County 49 14.0 20 11.5 
KS southeast  
(excluding previous two categories) 13 3.7 2 1.1 

KS northeast 10 2.9 5 2.9 
KS west 4 1.1 6 3.4 
Surrounding States 6 1.7 3 1.7 
Other 33 9.5 15 8.6 
Note: No significant differences between groups at the p= .05 level. a n=349. bn=174. 
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TABLE D3 

FAMILY INCOME QUINTILES BETWEEN RA RETENTION GROUPS (N=404)* 

 Retaineda Not Retainedb 
Family Income Quintiles n % n % 

Top 20%  4  2.9  8  3.0 
Fourth 20% 13  9.5 28 10.5 
Third 20% 24 17.5 60 22.5 
Second 20% 54 39.4 86 32.2 
Bottom 20% 42 30.7 85 31.8 
Note: RA are returning adult students. Family income based on values reported on FAFSA. No 
significant differences between groups at the p= .05 level.  
a n=267. bn=137. *Missing 119 RA students (22.8%) who do not have a FAFSA on file. 

 
TABLE D4 

STUDENT CLASS COMPARED BETWEEN RA RETENTION GROUPS (N=523) 

 
Student Class 

Retaineda 

% 

Not Retainedb 

% 

Freshmen* 21.3 12.9 
Sophomore 32.2 33.8 
Junior 46.6 53.3 
Note: an=349. bn=174. *Percentage values in the same row not sharing the same subscript are 
significant at the p< .05 level. 

 
TABLE D5 

ACADEMIC COLLEGE COMPARED BETWEEN RA RETENTION GROUPS (N=523) 

 
Academic College 

Retaineda 

    % 

Not 
Retainedb 

         % 

Business (%) 18.4 18.1 
Education (%) 13.8 16.6 
Engineering (%) 13.2 10.9 
Fine Arts (%) 4.0 4.6 
Health Professions (%)  13.2 9.2 
Liberal Arts & Sciences- Humanities(%) 1.7 4.3 
Liberal Arts & Sciences-Natural Science & Math (%) 6.3 6.0 
Liberal Arts & Sciences- Social Sciences (%) 21.3 24.4 
Liberal Arts & Sciences- Other (%) 8.0 6.0 
Note: Each student’s major falls into an academic college as dictated by university practice. 
No significant differences between groups at the p= .05 level. an=349. bn=174. 
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TABLE D6 

FREQUENCY OF RA STUDENTS LIVING IN UNIVERSITY HOUSING 

 Frequency 
Lives in Housing 4 
Does not Live in University Housing 519 
Total 523 

 
TABLE D7 

GROUP DIFFERENCES FOR ACADEMIC PERFORMANCE MEASURES BETWEEN RA 
RETENTION GROUPS (N=523) 

 
 Retaineda Not 

Retainedb 
    

 
GPA M SD M SD df t p 

Cohen’s 
d 

Cumulative 3.07 0.55 2.94 0.55 521.00 -2.43 .015 -0.24 
Degreec 3.11 0.46 2.66 0.83 228.17 -6.73 < .001 -0.67 
Note: an=349. bn=174. cEqual variance not assumed, Levene’s test significant at p < .05 level. 
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APPENDIX E 
 

NEURAL NETWORK MODEL ANALYSIS 
 

TABLE E1 
 

AVERAGED RESULTS FROM FTIC NEURAL NETWORK MODEL (84.7% 
CLASSIFCIATION ACCURACY) 

 

Model Dimension Importance 
Normalized 

Importance (%) 
Transcript Request 0.130 95.8 
Institutional Earned Hours 0.099 73.9 
Percent of Terms Spent as Undecided Major 0.094 71.3 
End of Term GPA 0.085 61.6 
High School GPA 0.071 54.2 
Majority of Terms Spent as Part-Time 0.067 49.6 
History of Probation 0.063 47.0 
Accepted Financial Aid 0.045 33.9 
Major Integration 0.046 33.7 
First Generation 0.038 28.2 
SEAS Risk Activity 0.039 27.8 
Low-Income 0.035 25.8 
Live in Student Housing 0.032 24.6 
Withdrawal Activity 0.027 20.7 
History of Overdue Balance Holds 0.026 20.0 
STEM 0.027 19.9 
URM 0.024 18.2 
Female 0.021 15.8 
Remedial Need 0.017 12.7 
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TABLE E2 
 

RESULTS FROM FIRST RUN OF FTIC NEURAL NETWORK MODEL (84.4% 
CLASSIFICATION ACCURACY) 

 

Model Dimension Importance 
Normalized 

Importance (%) 
Transcript Request 0.114 87.5 
Institutional Earned Hours 0.079 61.0 
Percent of Terms Spent as Undecided Major 0.130 100.0 
End of Term GPA 0.077 59.5 
High School GPA 0.085 65.7 
Majority of Terms Spent as Part-Time 0.081 61.9 
History of Probation 0.063 48.8 
Accepted Financial Aid 0.030 23.1 
Major Integration 0.037 28.1 
First Generation 0.045 34.9 
SEAS Risk Activity 0.032 25.0 
Low-Income 0.032 24.6 
Live in Student Housing 0.033 25.0 
Withdrawal Activity 0.043 32.8 
History of Overdue Balance Holds 0.024 18.2 
STEM 0.020 15.5 
URM 0.011 8.1 
Female 0.024 18.5 
Remedial Need 0.015 11.5 

 
  



110 
 

TABLE E3 
 

RESULTS FROM SECOND RUN OF FTIC NEURAL NETWORK MODEL (88.2% 
CLASSIFCIATION ACCURACY) 

 

Model Dimension Importance 
Normalized 

Importance (%) 
Transcript Request 0.153 100.0 
Institutional Earned Hours 0.102 66.7 
Percent of Terms Spent as Undecided Major 0.064 41.7 
End of Term GPA 0.115 75.3 
High School GPA 0.041 27.0 
Majority of Terms Spent as Part-Time 0.073 47.4 
History of Probation 0.055 36.1 
Accepted Financial Aid 0.038 24.8 
Major Integration 0.057 37.5 
First Generation 0.033 21.8 
SEAS Risk Activity 0.064 42.0 
Low-Income 0.043 28.0 
Live in Student Housing 0.019 12.5 
Withdrawal Activity 0.020 13.3 
History of Overdue Balance Holds 0.021 13.9 
STEM 0.040 25.9 
URM 0.016 10.2 
Female 0.012 7.7 
Remedial Need 0.016 10.5 

 
 

  



111 
 

TABLE E4 
 

RESULTS FROM THIRD RUN OF FTIC NEURAL NETWORK MODEL (85.0% 
CLASSIFCIATION ACCURACY) 

 

Model Dimension Importance 
Normalized 

Importance (%) 
Transcript Request 0.122 100.0 
Institutional Earned Hours 0.115 94.0 
Percent of Terms Spent as Undecided Major 0.088 72.1 
End of Term GPA 0.061 50.1 
High School GPA 0.085 69.8 
Majority of Terms Spent as Part-Time 0.048 39.6 
History of Probation 0.069 56.3 
Accepted Financial Aid 0.066 53.8 
Major Integration 0.044 35.7 
First Generation 0.034 28.0 
SEAS Risk Activity 0.020 16.5 
Low-Income 0.031 24.9 
Live in Student Housing 0.045 36.4 
Withdrawal Activity 0.019 15.9 
History of Overdue Balance Holds 0.034 27.9 
STEM 0.022 18.2 
URM 0.044 36.2 
Female 0.026 21.3 
Remedial Need 0.010 8.4 
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TABLE E5 
 

AVERAGED RESULTS FROM TR NEURAL NETWORK MODEL (88.2% 
CLASSIFCIATION ACCURACY) 

 

Model Dimension Importance 
Normalized 

Importance (%) 
Percent of Degree Completion 0.415 100.0 
Application GPA 0.087 20.9 
Terms at Transfer Institution 0.082 20.0 
Transcript Request 0.064 15.3 
STEM 0.056 13.7 
Majority of Terms Spent as Part-Time 0.047 11.1 
Major Integration 0.043 10.6 
Female 0.031 7.4 
First Generation 0.027 6.6 
SEAS Risk Activity 0.028 6.6 
New Student 0.025 6.0 
Accepted Financial Aid 0.021 5.2 
Withdrawal Activity 0.020 4.9 
History of Probation 0.019 4.6 
URM 0.018 4.4 
History of Overdue Balance Holds 0.015 3.8 

 
  



113 
 

TABLE E6 
 

RESULTS FROM FIRST RUN OF TR NEURAL NETWORK MODEL (87.0% 
CLASSIFICATION ACCURACY) 

 

Model Dimension Importance 
Normalized 

Importance (%) 
Percent of Degree Completion 0.438 100.0 
Application GPA 0.100 22.8 
Terms at Transfer Institution 0.041 9.4 
Transcript Request 0.078 17.9 
STEM 0.051 11.6 
Majority of Terms Spent as Part-Time 0.069 15.7 
Major Integration 0.018 4.2 
Female 0.047 10.7 
First Generation 0.026 6.0 
SEAS Risk Activity 0.038 8.7 
New Student 0.012 2.6 
Accepted Financial Aid 0.019 4.3 
Withdrawal Activity 0.014 3.2 
History of Probation 0.017 3.9 
URM 0.022 4.9 
History of Overdue Balance Holds 0.011 2.5 

 
  



114 
 

TABLE E7 
 

RESULTS FROM SECOND RUN OF TR NEURAL NETWORK MODEL (89.6% 
CLASSIFICATION ACCURACY) 

 

Model Dimension Importance 
Normalized 

Importance (%) 
Percent of Degree Completion 0.400 100.0 
Application GPA 0.043 10.8 
Terms at Transfer Institution 0.145 36.2 
Transcript Request 0.033 8.3 
STEM 0.072 18.0 
Majority of Terms Spent as Part-Time 0.030 7.4 
Major Integration 0.044 10.9 
Female 0.021 5.1 
First Generation 0.031 7.7 
SEAS Risk Activity 0.019 4.6 
New Student 0.044 11.0 
Accepted Financial Aid 0.029 7.3 
Withdrawal Activity 0.022 5.4 
History of Probation 0.026 6.6 
URM 0.021 5.2 
History of Overdue Balance Holds 0.021 5.2 
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TABLE E8 
 

RESULTS FROM THIRD RUN OF TR NEURAL NETWORK MODEL (88.0% 
CLASSIFICATION ACCURACY) 

 

Model Dimension Importance 
Normalized 

Importance (%) 
Percent of Degree Completion 0.408 100.0 
Application GPA 0.118 29.0 
Terms at Transfer Institution 0.059 14.4 
Transcript Request 0.081 19.8 
STEM 0.047 11.4 
Majority of Terms Spent as Part-Time 0.041 10.1 
Major Integration 0.068 16.7 
Female 0.026 6.5 
First Generation 0.025 6.1 
SEAS Risk Activity 0.026 6.4 
New Student 0.018 4.5 
Accepted Financial Aid 0.016 4.0 
Withdrawal Activity 0.025 6.1 
History of Probation 0.014 3.4 
URM 0.012 3.0 
History of Overdue Balance Holds 0.015 3.6 
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TABLE E9 
 

AVERAGED RESULTS FROM RA NEURAL NETWORK MODEL (80.8% 
CLASSIFCIATION ACCURACY) 

 

Model Dimension Importance 
Normalized 

Importance (%) 
Percent of Degree Completion 0.501 100.0 
Application GPA 0.105 21.2 
Transcript Request 0.072 14.5 
Transfer Student 0.057 11.5 
History of Probation 0.054 11.0 
Female 0.044 8.7 
History of Overdue Balance Holds 0.041 8.1 
First Generation 0.034 6.9 
URM 0.029 6.0 
Majority of Terms Spent as Part-Time 0.026 5.3 
SEAS Risk Activity 0.018 3.7 
Major Integration 0.018 3.6 

 

TABLE E10 
 

RESULTS FROM FIRST RUN OF RA NEURAL NETWORK MODEL (80.6% 
CLASSIFICATION ACCURACY) 

 

Model Dimension Importance 
Normalized 

Importance (%) 
Percent of Degree Completion 0.471 100.0 
Application GPA 0.134 28.4 
Transcript Request 0.091 19.3 
Transfer Student 0.037 7.8 
History of Probation 0.065 13.7 
Female 0.031 6.7 
History of Overdue Balance Holds 0.028 5.9 
First Generation 0.046 9.7 
URM 0.053 11.3 
Majority of Terms Spent as Part-Time 0.012 2.5 
SEAS Risk Activity 0.024 5.2 
Major Integration 0.009 2.0 
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TABLE E11 
 

RESULTS FROM SECOND RUN OF RA NEURAL NETWORK MODEL (80.7% 
CLASSIFICATION ACCURACY) 

 

Model Dimension Importance 
Normalized 

Importance (%) 
Percent of Degree Completion 0.543 100.0 
Application GPA 0.096 17.8 
Transcript Request 0.067 12.3 
Transfer Student 0.047 8.7 
History of Probation 0.044 8.1 
Female 0.050 9.3 
History of Overdue Balance Holds 0.052 9.6 
First Generation 0.027 5.0 
URM 0.013 2.4 
Majority of Terms Spent as Part-Time 0.019 3.5 
SEAS Risk Activity 0.015 2.7 
Major Integration 0.027 5.0 

 
TABLE E12 

 
RESULTS FROM THIRD RUN OF RA NEURAL NETWORK MODEL (81.2% 

CLASSIFICATION ACCURACY) 
 

Model Dimension Importance 
Normalized 

Importance (%) 
Percent of Degree Completion 0.488 100.0 
Application GPA 0.085 17.4 
Transcript Request 0.058 11.9 
Transfer Student 0.088 18.1 
History of Probation 0.055 11.2 
Female 0.050 10.3 
History of Overdue Balance Holds 0.043 8.8 
First Generation 0.029 5.8 
URM 0.021 4.3 
Majority of Terms Spent as Part-Time 0.049 10.0 
SEAS Risk Activity 0.016 3.3 
Major Integration 0.018 3.6 

 
 




