
 

 

 

 

 

 

 

 

 

ABSTRACT 

 

Trends in College Student Retention:  

Identification of Latent Student Classes with Relation to Retention Statistics 

 

Alexis Neumann, MBA 

 

Mentor: Lucy Barnard-Brak, Ph.D. 

 

 

College student retention has been studied in depth at both 4-year and 2-year 

institutions, but not at technical colleges.  Institutions of higher education continue to 

struggle with early identification and intervention strategies to aid in student retention.  

Technical Colleges are not an exception to this challenge.  To aid in the early 

identification of at-risk students and practical application of possible intervention 

techniques, the present study uses latent class analysis to identify student profiles through 

the use of College Student Inventory composite scores.  The classes were then compared 

to retention status one year following the first semester of enrollment.  Results support a 

thirteen class model that relates significantly to retention overall but limitations of the 

study limited detailed analysis of class specific characteristics related to retention.  The 

ability to identify, and target, homogeneous groups of students will enable practitioners 

focused on college student success to target intervention strategies according to the 

characteristics of a single class, or profile, of students.  This ability will make retention 

efforts more effective and efficient, thus more likely to be implemented at institutions of 

higher education. 
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CHAPTER ONE 

 

Introduction 

 

 

Almost every state in the United States operates technical colleges in some form 

or fashion.  Louisiana operates a combined community and technical college system, as 

do Kentucky, and Colorado.  Texas is one of the few states that supports an independent, 

state-wide technical college system.  In an effort to continue filling the pipeline of 

workers needed for Texas industries, the tax payers of the state provide financial 

assistance to the technical college system as well as their local community college in 

addition to federal student financial aid.  Over 90% of surveyed employers agreed that 

employees must use a broader set of skills and require more post secondary training in 

order to be productive and successful in today’s jobs (McClure, 2010). 

The purpose of the present study was to assist institutions of higher education in 

their efforts to improve student retention.  One technical college located in Texas has 

observed retention rates fall over the last few years from a high of 55 to 65% in the late 

1980’s to just over 28% for the cohort beginning in 2006 (Morris, 2008).  Though many 

indicators and student characteristics are similar across institutions, there is no standard 

pattern of attrition that fits across all institutions of higher education (Andreu, 2002).  

Actually measuring retention is “complex, confusing, and context dependent” (Hagedorn, 

2006Hagedorn, 2006, p.2).  Given this context dependence, it would appear necessary to 

examine technical colleges on their own.  Typically, data are collected through an 

objective assessment to assist an institution in the creation of patterns related to student 
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retention.  These patterns or relationships between variables can permit the college to 

create intervention strategies that would improve retention statistics. 

In this chapter, a brief history of retention in higher education is discussed.  Also 

included is a discussion of the model used for the theoretical basis of this study as well as 

a statement of the problem, purpose of the study, and limitations and delimitations 

affecting the findings. 

 

Retention in the United States 

 

 

National Concern with Retention 

 

In educational settings, as well as in the discussions of policy makers in 

Washington and businesses around the US, the topic of retention in higher education is 

being discussed as a pressing concern (Braxton, McKinney, & Reynolds, 2006).  

Important dialogue is under way about higher education and its role in securing our 

nation’s future.  In 2006, Secretary of Education Margaret Spellings issued a report 

expressing concern that the United States could be losing its status as the world leader in 

post-secondary education (Spellings Commission, 2006).  According to the Organization 

for Economic Co-Operation and Development (OECD), using data from the program for 

international student assessment (PISA), the United States has fallen from 12
th

 to 17
th

 in 

international educational ranking over the last 17 years (2007).  Also, using PISA data, 

Kirwan (2007) states that student academic scores in Japan, China, and India are now 

exceeding American student scores in multiple disciplines. 

The national interest in retention lies in the economic impact of college graduates.  

In the next ten years, 26 of the top 30 fastest growing jobs will require some level of post 
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secondary education (Holden &Tootle, 2005).  Also, by attaining a minimum of an 

associate’s degree, the average annual household income increases by more than $14,000 

(Post Secondary Opportunity, 2009). 

 

Retention in Texas 

 

Demonstrating the importance placed on student retention in Texas, the Texas 

Higher Education Coordinating Board (THECB) introduced “Closing the Gaps” in 

October 2000.  This plan was intended to last 15 years with an overarching goal of 

increasing the access to higher education for Texas’ students, specifically minority 

students.  THECB intended to measure the success of this program through the number of 

students who enrolled and completed post secondary programs.  Creators expect to add 

500,000 more students and to increase the number of degrees, certificates, and other 

identifiable factors of student success by 50 percent (Texas Higher Education 

Coordinating Board, 2000).  Interim goals were set to increase associates degrees 

awarded from 23,000 to 26,000 by 2005; to 30,000 by 2010; and to 34,600 by 2015 

(THECB, 2000).  THECB requires institutions to create, monitor, and report outcomes 

related to their strategies directed at the Closing the Gaps initiative.  They will reward 

focused and successful institutions through additional funding. 

Current research in secondary education also has a focus on career and technical 

education.  The National Research Center for Career and Technical Education has five 

studies that link career and technical education to solutions for high school dropout 

problems.  Recommendations from these studies connect career exposure in high school 

to increased persistence (Plank, DeLuca, & Estacion, 2005), increased minority and 

disadvantaged student performance (Castellano et al. 2007), and increased academics and 
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high school persistence among both high achieving and special needs populations (Crain 

et al., 1999; Matias, Maddy-Bernstein, & Kantenberger, 1995).  Research also 

demonstrates that introducing career and technical education in secondary schools, while 

providing a bridge to success through post secondary institutions, introduces relevance to 

education for high school students and gets them more engaged in learning (ACTE, 

2010a).  This connection with relevance and engagement significantly increases a 

student’s chances at completing high school and moving on to complete a course of post 

secondary study (ACTE, 2010a). 

 

Retention in Higher Education 

 

The makeup of today’s student population is different than it was just ten to 

twenty years ago.  Today’s students are more diverse and expect to be treated as such 

(Reason, 2003).  New variables have been added to some institutions’ applications 

including sexual orientation, commuter status, and work/family obligations (Reason, 

2003).  Traditional measures for retention included first semester enrollment numbers 

compared with graduation rates.  However, today’s students might not have graduation as 

their ultimate educational goal (Reason, 2003).  This is, in part, an explanation for the 

fact that the average time to complete an associate’s degree is 3.5 years (Berkner, Horn, 

& Clune, 2000). 

Many issues have been uncovered in the numerous studies of student retention in 

post secondary settings.  Researchers have focused in three general areas: demographic 

variables such as age, ethnicity, gender; individual characteristics such as motivation, 

GPA, graduation rates; and external support such as institutional programs, student 

services expenditures and faculty/student interaction. 
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Current issues for highly selective colleges, such as 4-year private universities, 

seem to be related to increasing selectivity while still encouraging diversity (Gee, 2005).  

On the opposite end of the spectrum, community and technical colleges are concerned 

with the increasing levels of remediation needed for incoming students.  Actually, it is 

two-year colleges that bear a greater degree of the burden related to decreased college 

readiness.  On average, across the nation, 90% of community colleges and about 70% of 

universities provide specialized programs focused on retaining at-risk students.  These 

programs include remedial classes, specialized tutoring, counseling services, and 

supplemental instruction (Kolajo, 2004).  

In a search for a solution to the retention issues seen in higher education, a 

number of researchers developed theories of retention, persistence and attrition.  First, 

these three terms need to be briefly defined.  Retention is the institution’s role in tracking, 

intervening and supporting student success.  Persistence is generally considered to be the 

student’s actions in succeeding through to his or her academic goal.  Finally, attrition is 

typically considered to be the numerical value of the number of students who began a 

course of study and are no longer enrolled towards that pursuit (Pascarella & Terenzini, 

1991; Tinto, 1993). 

 

Retention at 2-year and 4-year Institutions 

 

Student retention has been the subject of numerous studies in higher education 

over the last 60 years (Braxton, Milem, & Sullivan, 2000).  However, retention is a word 

that holds many definitions, depending on the setting in which it is used.  Specifically, the 

research tends to focus on 4-year institutions considering retained students those who 

have graduated within four or five years (Wild & Ebbers, 2002).  In contrast, students at 
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community and technical colleges often have different goals such as short-term training, 

continuing education, or one-year certificate programs (Wild & Ebbers, 2002).   Research 

data strongly support the notion that motivational style is different for two-year students 

as compared with the students attending four-year institutions (Stratil, n.d.). 

Within institutions of higher education, retention rates vary from eighteen to more 

than eighty-eight percent (Hagedorn, 2006Hagedorn, 2006).  According to Seidman 

(1996), first year attrition rates (the number of students who depart the institution) at four 

year universities was 28.3%, a stark contrast to the 47.9% rate of attrition at two-year 

colleges. 

 

Retention Efforts at Institutions of Higher Education 

 

Studying retention would be a simple task if student departure reasons were well 

known.  The truth of the matter is that students depart because they encounter problems, 

and they also depart when they encounter successes (Stratil, n.d.).  Some students 

struggle academically or socially and eventually depart the institution.  Others though, 

gain enough skills to earn a promotion at work, repurpose their former skill set, or they 

learn enough to obtain entry level positions in new industries.  Knowing that additional 

post secondary experience increases earnings potential (Combs, 2008), how does an 

institution craft a plan to retain both the positive and negative student departures? 

Oftentimes, administrators look to assessments to aid in the early identification of 

at-risk students.  Many schools use the College Student Inventory (Stratil, 2000), which 

looks at motivation as well as demographic profiles.  Most colleges plan intervention 

techniques by observing the aforementioned individual characteristics.  There are also a 

number of assessments used to gauge engagement and integration once the student is 
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enrolled at the college.  The Community College Survey of Student Engagement 

(CCSSE) is one such national instrument.  Some institutions create their own individual 

survey.  Administrators use the data from these assessments for program improvement, 

new program development, communication, and other institutional decisions such as 

funding and organizational structures. 

 

Cost of Retention 

 

Retaining students is a costly endeavor that pays off in the long run for both the 

student and the institution.  According to McClure, the average cost per full time student 

is approximately $14,000 at research universities, $10,000 at bachelor’s granting 

institutions, and $8,000 at community colleges (2010).  The costs are significantly 

skewed higher for new students.  Sandel and Sydow (1997) used a mathematical formula 

to calculate that retaining one student to graduation would increase the college’s revenue 

by $4,025.  And, looking at the overall retention rate, reducing the college’s rate by 10% 

would save the college nearly $95,000 annually. 

 In general, more than half of all students who begin at two-year institutions 

never achieve a post-secondary degree (Garcia 2001; Garza & Rendon, 1996).  

Specifically, two-year institutions are crucial when attempting to educate minority 

students.  Community colleges are the point of entry for many Hispanic college students, 

offering low-cost and quality preparation for four-year universities (Fernandez & 

Martinez, 2004).  
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Theoretical Perspectives 

 

The plethora of student retention theories can be divided up into six foci: 

psychological, environmental, societal, economic, organizational, and interactional 

(Tinto, 1993).  Briefly, psychological theories focus on the weaknesses of students, 

societal theories focus on the influence of external forces, economic rely on financial 

matters impacting student retention, organizational theories place the burden on the 

institutions of higher education and, finally, interactional theories use a combination of 

those listed above in order to attempt an explanation of student departure.  Table one 

briefly describes each of the theories.  

Though there are numerous theorists attributed to these six foci, three main 

theories are discussed in current literature.  These are the theories of Astin, Bean and 

Tinto.   

Astin’s (1993) theory of retention relates to Tinto’s theory of integration 

described below but, is more focused on student involvement.  Astin posits that the more 

involved a student is, physically and mentally, in his or her school surroundings, the more 

likely s/he is to stay enrolled.  In his data analysis, Astin (1985) found that pre-enrollment 

characteristics of high school GPA, admissions test scores, gender, and ethnicity were the 

most accurate predictors of student retention. 

In general, Bean’s (1983) theory of student attrition focused on interaction with 

peers and the institution and how those interactions affected the student’s beliefs.  Bean 

stressed the influence of student’s beliefs prior to enrolling in college and the function of 

student’s beliefs in shaping attitudes about persistence (Hagedorn, 2006Hagedorn, 2006).  

He also examined reward structures and the effect those had on student retention.  Bean 
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was one of the few researchers to specifically study non-traditional (older than 24 years 

of age) students.  He found that environmental factors such as finances and hours of 

work, were significant influencers in those students’ success (Bean, 1983). 

 

Table 1 

Theories of Student Retention 

 

Psychological  These types of theories are based on individually specific traits such as 

intellect, motivation, personality, and disposition.  Typically, students 

who are not retained will be classified as hostile and maladjusted.  

Retention is achieved as a reflection of the individual’s ability or 

willingness. 

Environmental In direct contrast to psychological theories of retention, environmentally 

based theories rely on the influences of social, economic, and 

organizational surroundings of the student.  Student retention is related 

to social success while student attrition is a result of social stratification. 

Societal Societal theories of student retention overlap somewhat with 

environmental theories but paramount importance is placed on the social 

setting of the IHE. 

Economic The justification for student departure in economic theories of student 

retention is based on a cost-analysis by the student.  Enrollment is seen 

as a positive return on investment or, non-enrollment is the outcome of a 

negative cost to benefit ratio.  These types of theories stress the 

importance and effects of finances and financial aid. 

Organizational Though societal theories focus on higher education settings, it is 

organizational theories of student retention that focus on the institutions 

of higher education themselves.  These theories consider retention 

related to a number of institutional characteristics such as structure, size, 

and expenditures per student. 

Interactional The most holistic of the theories are considered interactional.  

Essentially, these theories combine each of the above mentioned areas of 

retention considerations into a single model that allows for multiple 

variable interactions.  The theoretical framework for the present study is 

considered an interactional theory of student retention. 

(Tinto, 1993) 

 

 

Tinto (1993) considered integration of a student into his/her academic and social 

settings of utmost importance.  In his theory, the institution should be concerned about 

identifying matches between the student’s environment and his/her institutional 
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commitment (Hagedorn, 2006Hagedorn, 2006).  Student success lies in the student’s 

ability and actions to become involved in the institution (Tinto, 1987).  This is achieved 

through both formal and informal systems, which can be  academic and/or social in 

nature (Tinto, 1993).  Because this theory was the conceptual framework used in the 

present study, it is important to explain the foundations of Tinto’s (1993) model of 

student departure.  

 

Tinto’s Model 

 

 

Tinto’s Model for Student Departure 

 

Tinto bases his interactional theory of student persistence on the rites of passage 

as described by Van Gennep (1960).  For college students, Tinto suggests that they must 

separate from their prior lives, make the transition to college life including their roles as 

adults and the acceptance of “new” norms, and then become fully incorporated in college 

life and all that entails.  In order to be successful, students must move through this 

transition to its completion.  Struggles that face students along the way will aid in the 

explanation of their departure (Tinto, 1993). 

Tinto (1993) clarifies that both academic and social systems impact students, and 

not necessarily equally or simultaneously.  However, the more connected a student is in 

each area, the more likely s/he will be to persist through completion of his/her studies.  

Tinto also investigated programs that aided in improving student retention such as  

mentor programs, early identification and intervention programs, faculty involvement, in-

class teaching strategies, institutional policies, and campus awareness.   
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Application of Tinto’s Model 

 

Tinto’s model is typically used in 4-year university settings.  Though, there are 

some studies that have provided support for his theory at community college levels 

(Braxton, Sullivan, and Johnson, 1997; Cabrera & Nora, 1994).  Pascarella and Chapman 

(1983) completed an analysis of Tinto’s model at both four-year and two-year 

institutions.  They found that, as a group, Tinto’s theory was supported by the data.  

However, when segregated by institution type, the researchers found that social 

integration played a stronger role at four-year residential universities while academic 

integration was more influential at two-year colleges.  The National Academic Advising 

Association (NACADA) relies heavily on Tinto’s model of student persistence as can be 

seen in their recommendations for advisor actions and support (Campbell & Nutt, 2007).  

Some other common Tinto based tactics used at institutions of higher education with 

relation to retention are mentor programs (both faculty, staff, and peer), loan counseling 

sessions, new student orientations, student activities, learning communities, academic 

core programs, interdepartmental classes and instructor exchanges, living/learning 

communities, study groups, active advising, and individual as well as group feedback 

(Braxton, Milem, & Sullivan, 2000; Elkins, Braxton, & James, 2000; Draper, 2002).  

 

Tinto’s Model Applied in Technical Colleges 

 

With the paucity of research related to retention at technical colleges, it is not 

surprising that there is little relating Tinto’s model of integration to this setting.  With the 

instrument selected for the present study, two of the points that Tinto addresses in his 

model will be considered.  Specifically, academic motivation (can be considered a level 

of academic integration) and receptivity (can be considered a signature of social 
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integration).  As is supported by prior research, two-year colleges, more notably technical 

colleges, are not known for their social life or student activities (Pascarella & Terenzini, 

1991).  When considering the present study in relation to Tinto’s theory, one would need 

to remember the potential tendencies towards lower levels of social integration at both 

two-year and technical colleges. 

 

Statement of Problem 
 

 

Technical Colleges  

 

Hagedorn (2004) reiterates a common theme that obtaining post secondary 

education, at some level, is important not only to the student but to the national economy 

and the workforce available to industry.  For every dollar invested in technical education, 

American states can expect to see from three to seventeen dollars returned in state 

revenue (ACTE, 2010a). 

Twenty percent of the technical employees in the aerospace industry will become 

eligible to retire by 2013 (Stephens, 2010).  The Aerospace Industries Association is 

concerned, “…not because there is a labor shortage, but because there is a skills 

shortage” (Stephens, 2010).  A focus of this association, as well as other professional 

organizations, is attracting and retaining more students in technical education.  Bill Gates 

testified before the U.S. House of Representatives Science and Technology committee 

hearing in 2008.  In that address, he stated “…this strategy must place top priority on 

achieving the fundamental goal of strengthening educational opportunities so that 

America’s students and workers have the skills they need to succeed in the technology – 

and information – driven economy of today and tomorrow” (ACTE, 2010b). 
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State governments also place importance on the benefit of technical education as 

can be seen in Texas’ commitment of $25 million in scholarships to community colleges 

and technical schools for students pursuing technical career tracks and development 

funds for new programs (Combs, 2009b).  Combs also specifically notes that technical 

education can open up more options and make a person more marketable in today’s job 

market (Combs, 2009a). 

Gaining skills through technical education can have great impact on individuals.  

Research has suggested that increased education, specifically technical education, lowers 

levels of both first-time and repeat incarceration, decreases violent offenses, decreases 

community health care costs, lowers levels of poverty, and lowers the overall 

unemployment rate (ACTE, 2010c). 

 

Retention at Technical Colleges 

 

Though technical colleges operate under different driving missions, the situations 

they face are no better, and often much worse than that of other institutions of higher 

education.  The potential list of barriers encountered by students and institutions alike is 

tremendous.  However, common issues revolve around expenditures, external pressures, 

labor market demands, expectation/reality incongruence, open enrollment, college 

preparedness, and diverse populations.  

Research has shown that retention rates are improved among institutions that 

commit more budget dollars to student services (Bailey et al., 2005).  Technical colleges 

are typically funded at similar rates to their academic focused counterparts, community 

colleges.  Yet, it costs approximately three times as much to operate a single technical 
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course than it does to hold an academic class.  This difference in costs of instruction can 

lead to decreased expenditures in other areas of the budget, specifically student services. 

Retention, according to both Tinto (1993) and Astin (1993), depends as much on 

social, or external, pressures as it does on the in-class experiences of the students.  

Technical education faces a significant image problem with the parents, teachers, and 

counselors.  In a recent survey of Texas high school students, sixty-six percent reported 

that no one had mentioned technical programs as possibilities for advanced education 

(Combs, 2008).  Interestingly, at this same time, Texas industry was reporting that 

seventy to eighty percent of jobs require some post secondary education, specifically 

technical training (Combs, 2008). 

Tying into this public image issue is the notion that technical education is “lesser” 

than a standard four-year degree.  Most technical programs require advanced math, 

excellent problem solving skills, technical writing, and fluent reading as technical 

manuals are written at college level. 

During tough economic times, such as now, one of the biggest problems facing 

technical colleges is the “learn and earn” strategy that some students take.  They come to 

college to learn enough skills in order to advance to a higher pay bracket in their chosen 

industry.  Though many resist temptation and complete their courses of study, some see 

the increased earnings potential and leave school to work (Combs, 2008).  Interestingly, 

only ten percent of Texas ninth graders will receive a four-year degree and be placed in a 

job demanding that level of education (Combs, 2008).  Fifty percent who begin courses 

for a bachelor’s degree will not complete it, and there are only half as many job openings 
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as there are bachelor’s degree graduates (Combs, 2008). Yet, there is a predicted shortage 

of technically trained workers for the nearly 44,000 annual job openings (Combs, 2008).   

One troubled area in retention efforts is the incongruence often experienced by 

students with relation to what they expected their college experience to be versus what it 

becomes in reality (D. Khoury, personal communication, February 16, 2010).  In 

technical education, the hours in class are long, the material is fast paced, the problem 

solving is intense, and the math required in most all programs is advanced.  This 

incongruence between reality and expectations leaves students struggling (D. Khoury, 

personal communication, February 16, 2010).   

Though these other areas are barriers faced by both technical institutions and the 

students who attend, the single greatest issue related to retention is the typical open 

enrollment requirement (Gee, 2005).  Essentially, open enrollment allows college 

enrollment by anyone with previous college experience, no college experience, high 

school graduates, students who have obtained their GED, and, in some cases, students 

who can pass an ability to benefit exam.  With these requirements, technical colleges face 

staggering numbers of students who require remediation (developmental class sequences) 

to become college ready (Combs, 2008). 

As would be expected from an open enrollment policy, a diverse population 

typically exists in technical colleges.  Diversity is predominantly ethnicity focused but, 

technical colleges also attract non-traditional students and students with families.  

According to Combs (2008), technical colleges have higher proportions of first-

generation students who also have other family obligations, receive little support and 

encouragement from family, are not experienced in tasks like budgeting, and have few – 
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or no – role models for educational performance (Combs, 2008).  Tied into this barrier is 

the lower rate of funding for technical colleges by both granting agencies and loan 

companies (Combs, 2008). 

 

Prior Research 

 

However, little research exists that would back up the anecdotal stories of 

retention focused personnel and faculty related to why and which students leave.  

Without research specifically targeted at this special population of students and this 

unique setting, personnel in technical colleges are making assumptions and implementing 

strategies that could be ineffective, or worse – detrimental to students’ success. 

With such a need for technical education in today’s workplace and the well-

known struggles in retention faced at technical colleges, why is there not more research 

devoted to turning around these trends?  One might assume that technical colleges are 

lumped in with community colleges because they are both classified as two-year degree 

offering schools and may enroll students in similar programs.  Although, that is truly 

where the similarities stop.  The differences in technical colleges and community 

colleges, especially in Texas, are numerous.  Primarily, the funding that each receives for 

operations and facilities is disparate (ACTE, 2009).  The higher level of technical 

coursework and the expense to offer that coursework at technical colleges make a group 

comparison difficult (ACTE, 2009). 

Related to this point, there is a paucity of research that would validate anecdotal 

evidence suggested by administrators of both types of institutions.  It is believed that the 

student populations seeking technical degrees are significantly different from those 
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seeking transferrable, liberal arts degrees.  However, this is not yet substantiated by 

research based evidence. 

Specifically related to the College Student Inventory (CSI-B), Stratil (n.d.) 

reiterates the need for institution specific analyses of the scales.  Aligning with Tinto 

(1993) and Pascarella and Terenzini (1991), the variability within institutions of a certain 

type is greater than that between institution types.  It is highly recommended that 

institutions create their own formulas to help interpret CSI scales, along with other 

institutional factors, thereby creating a customized profile of the student retention 

tendencies. 

 

Need for Continued Research 

 

In general, the retention rate of college students in Texas schools continues to 

decline (Haldey & McClanahan, 2004).  Student retention rates at one technical college 

in Texas have also decreased over the past three years (Morris, 2008).  This decrease in 

retention suggests a decrease in funding for the college, a struggle for technical program 

viability, and decreased supply of technically qualified workers for the State of Texas. 

As is seen in literature involving retention studies, most researchers are concerned 

with community colleges and universities, not technical colleges.  This is evident in the 

fact that most studies do not include transfer students, non-traditional aged students, and 

students not seeking full degree completion.  Table two provides clarification on the foci 

of the studies addressed in this review.  

Most technical colleges are open-enrollment colleges, meaning they accept high 

school graduates, students with GEDs, and students who have not completed either high 

school or the GED certification exam.  Finding a system that does take these situations 
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into account will allow for a clearer picture of successful and non-successful student 

profiles.   

With the current economic recession, record high unemployment rates, and 

significant numbers of retirement-eligible employees in all industry sectors, the need for 

technical training and short educational paths is at an all-time high.  However, the 

institution must be prepared to assist students through the steps in gaining their education.  

In order to accomplish this goal, administrators and retention specialists need tools to 

allow for early identification of struggling students.  These tools must be reliable and 

valid, not focused on the larger population, but specifically for two-year and technical 

colleges.  More importantly, a reliable and valid tool must be implemented and 

continually  used in such a way as to provide an individual institution the ability to 

customize student profiles and intervention strategies. 

 

Purpose of the Study 

 

The purpose of the present study was to use a nationally normed instrument to 

identify latent classes of students at a two-year technical college and the association of 

membership in these classes with student retention.  It adds to the literature on retention, 

technical colleges, student persistence, early identification, and the use of assessments to 

predict enrollment trends.  Specifically, the present study was focused on adding to the 

body of literature related to retention at technical colleges. 

Practically, the purpose of the present study was four fold.  First, the results from 

the present study, as well as the methodology, provided a framework for institutions of 

higher education to institute an early identification program to aid in preventing student 

attrition.  Also, being able to group students in distinct classes aids in creating 
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efficiencies of scale with relation to intervention techniques and application of those 

strategies.  In short, working with groups of students will be less costly to the institutions 

than attempting to intervene with individuals.  Leading from this was the third practical 

purpose which is an effort to maintain practical case management.  If a retention officer 

can single out troubled students within targeted groups, and can monitor completion by 

class, it will make for a more effective implementation of retention strategies for each 

student.  And, finally, the ultimate purpose was to create a positive return on investment 

for IHEs when considering the cost to implement retention strategies compared with the 

improvement of institutional retention. 

 The research oriented purpose of this study was to identify latent classes of 

students related to retention using scores provided by completion of the College Student 

Inventory (CSI) at a mid-sized, public technical college located in central Texas.  The 

model employed applies Tinto’s (1993) model of student integration as its conceptual 

framework.  Latent class analysis was used to identify factors that contribute to profiles 

of persistence.  To achieve this purpose, two questions were investigated:  

1. Does the College Student Inventory differentiate students into distinct 

classes?  

2. Do these classes, or profiles, relate to student retention? 

 The hypothesis was that there are a set of unobserved classes of students whose 

characteristics suggest enrollment tendencies.  Results were expected to describe distinct 

profiles that suggest enrollment and non-enrollment at a given time point. 
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Table 2 

Distribution of Samples for Relevant Research  

 

4-year Public/Private 

2-year Community 

College 2-year Technical 

Barron, Harackiewicz, & 

Tauer (2001) 

Bailey, Calcagno, 

Jenkins, Kienzl, & 

Leinbach  (2005) 

Pascarella & Chapman 

(1983) 

Crisostomo & Dee (2001) 

Boroch, Fillpot, Hope, 

Johnstone, Mery, Serban, 

Smith, & Gabriner 

(2007) 

Solberg, Gusavac, Hamann, 

Felch, Johnson, Torres, & 

Lamborn, (1998) 

Danziger (2007) Carlsen & Single (2000) 

 Farrell (2007) Jenkins (2007) 

 

Graunke & Woosley (2005) 

Kaminski, Turnock, 

Rosen, & Laster (2006) 

 Harackiewicz, Barron, Tauer, 

& Elliot (2002) 

Leinbach & Jenkins 

(2008) 

 Kirby, White, & Aruguete 

(2007) 

Napoli & Wortman 

(1996) 

 

Kuo, Hagie, & Miller (2004) 

Pascarella & Chapman 

(1983) 

 Mattson (2007) Russo-Jameson (2007) 

 

Napoli & Wortman (1996) 

Smith, Street, & Olivarez 

(2002) 

 

Pascarella & Chapman (1983) 

Solberg, Gusavac, 

Hamann, Felch, Johnson, 

Torres, & Lamborn, 

(1998) 

 Scott, Bailey, & Kienzl (2006) Tovar & Simon (2006) 

 Snyder, Shorey, Cheavens, 

Pulvers, Adams, & Wiklund 

(2002) Tracey & Robbins (2006) 

 Solberg, Gusavac, Hamann, 

Felch, Johnson, Torres, & 

Lamborn, (1998) 

  Tai, Sadler, & Mintzes, (2006) 

  Weir (2004) 

  Yazedjian, Toews, Sevin, & 

Purswell (2008) 
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The College Student Inventory (CSI) 

 

The CSI was created to enable colleges and universities to better identify students 

at risk for dropping out of college.  First published in 1984, the CSI has evolved to be one 

tool in the Retention Management System provided by Noel-Levitz, a retention 

management consulting company.  The original CSI, Form A, was intended to assess 

motivation in first year college students. Now, Noel-Levitz offers a form C for adult 

learners and the most commonly used Form B.  Form B is a 100 item inventory that 

provides information on academic motivation, general coping ability, receptivity to 

support services, and internal validity.   

Each of these categories was created using five subscales.  Academic motivation 

is comprised of study habits, intellectual interests, verbal confidence, math confidence, 

desire to finish college, and attitude towards educators.  General coping ability is 

comprised of family emotional support, sense of financial security, opinion tolerance, 

career closure, and sociability.  Receptivity to support services is comprised of academic 

assistance, personal counseling, social enhancement, career counseling, and financial 

guidance.  The CSI also provides information on demographics such as the student’s high 

school grade point average, ethnicity, mother and father’s level of education, time of 

college decision, planned work hours, degree sought, and desire to transfer.   

 

Limitations and Delimitations 

 

According to Creswell (2002), limitations are weaknesses or limits of the study 

that may affect the results. Delimitations address how the study narrows in scope or is 

bounded. Both limitations and delimitations, if not accounted for, can affect the validity 

and reliability of the study.  
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Limitations 

 

Acquiring accurate data and findings for this study depended on two critical 

limitations. The first was the extent to which student data was maintained accurately in 

the college’s databases.  The second was that correct statistical findings depended on the 

accuracy of the statistical software utilized to indentify quantifiable changes in the 

criterion variables.  

 

Delimitations 

 

The delimitations identified for this study include concerns with the sample, 

generalizability, definition of retained students, and theory selection.  First, the sample 

was not inclusive of all students enrolled at the selected site.  The population was selected 

based on those students participating in the CSI who had complete test files.  Students 

who were enrolled in dual credit or industrial training courses were not included in the 

population.  Neither were students who completed the survey but did not provide 

identifiable data to connect them with enrollment status.  This study did not attempt to 

identify why the students might not remain enrolled in college.  It also did not take into 

account external factors that might affect enrollment status during the one year study 

window.  Because of the CSI and student population, this study may only be 

generalizable to the selected college.  The definition of retained students for the present 

study was limited to enrollment status one calendar year after the date of the 

administration of the CSI.  If a student was not enrolled during that semester, they were 

considered not-retained.  Though it was investigated, the number of students who would 

be considered stop-outs (enrolled at some later semester) were not significant enough to 

warrant unique handling.  Finally, the theory selected for framing the present study is not 
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the only retention theory.  So, other theories may have applied to this setting and to this 

study framework. 
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CHAPTER TWO 

 

Review of Literature 

 

 

Retention is one of the most commonly used words in higher education.  Often 

used interchangeably with the term persistence, retention can be defined in a number of 

ways.  The Center for the Study of College Student Retention (2009), identifies standard 

retention as the tracking of a full-time student from the first point of enrollment until the 

completion of the program within time and a half (3 years for a 2-year program).  But, 

this does not take into account students who are unable to take full course loads each 

semester because of external obligations.  In cases such as these, it becomes more prudent 

for a college to consider course retention, student goal retention, and first year retention 

(CSCSR, 2009). 

Course retention is calculated using the number of students who are enrolled 

following the census date of a course compared with the number of students who 

complete that course with a satisfactory grade (typically D or better)(CSCSR, 2009).  

Student goal retention takes into account the student’s intent when they began their 

course of study.  If a student intends to gain a certain skill, they are considered retained if 

they attained that skill, regardless of their completion of a course or course of study.  

And, finally, first year retention is measured by comparing the number of students 

enrolled after the census date in one semester, typically fall, with the number of students 

in that same cohort enrolled after census date one calendar year later.    
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According to Levitz, Noel, and Richter, attrition rates decrease by 50% each 

subsequent year a student is enrolled.  For example, first year retention rates may be 50% 

in the first year.  The second year would be 75%, improving each subsequent year.  

Based on these observations, they concluded that “the most efficient way to boost 

graduation rates is to reduce the first-to-second-year attrition rate” (1999). For the 

purposes of this study, the broad term retention was defined as the continuance of a 

student from one fall semester until the following fall semester.  For example, a student 

who began his/her associates’ degree in the Fall of 2009 was considered retained if s/he 

remained enrolled in the Fall of 2010. 

The national academic conversations regarding retention have both depth and 

breadth.  Annual conferences have been devoted to the discussion of best practices in 

intervention, early identification, and data management.  The Center for the Study of 

College Student Retention (2009), lists 20 distinct subgroups that are directed to a more 

targeted area of retention.  Among the most commonly discussed topics among 

practitioners are adult student retention, finances and retention, international student 

retention, student success courses and retention, and minority student retention.  Several 

of these areas are addressed when examining current practices in retention research and 

application.  The research foci of the literature can be divided into three main categories:   

1. Demographic variables 

2. Individual characteristics 

3. External support 
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Demographic Variables 

 

Demographic variables appear to be included as points of interest in every study 

of retention.  Overall, research has supported the struggles for success seen by students 

with low socioeconomic status (Barron, Harackiewicz, & Tauer, 2001; Crisostomo & 

Dee, 2001; Jenkins, 2007; Kirby, White, & Aruguete, 2007); minority status when 

observed by ethnicity (Harackiewicz, Barron, Tauer & Elliot, 2002; Kuo, Hagie, & 

Miller, 2004; Scott, Bailey, & Kienzl, 2006; Smith, Street, & Olivarez, 2002); and 

gender, specifically females (Carlsen & Single, 2000; Mattson, 2007; Tovar & Simon, 

2006).  While only 36% of all students completed their course of study (certificate, AAS 

or Bachelor’s) within a 6 year period (Bailey, 2005), low income students, ethnic 

minorities, and women completed at a rate lower than the average. 

Harackiewicz, Barron, Tauer, and Elliot (2002) analyzed achievement goals, 

ability, and high school performance as predictors of academic success.  Achievement 

goals were used as an indicator for motivational orientation and gender of participants 

was tested to account for potential differences in goals.  Participants included students at 

a large, midwestern university that had completed an introduction to psychology course.  

Their grades for the course were collected, as well as their admissions data and placement 

test scores.  Seven years later, their schedule of completed courses, major, and grades 

were collected.  The researchers found no statistically significant effect of ability or high 

school performance on academic goals, but gender and achievement motivation effects 

were statistically significant.  The findings suggest that females were more likely to form 

mastery goals.  The early establishment of these goals had significant effects on both 
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short and long term success.  Independently, both ability and high school performance 

measures suggested significant predictibility of academic success. 

Kirby, White, and Aruguete (2007) completed a study based at a private college 

for women.  The researchers attempted to identify predictors of academic success for 

women and minorities.  Kirby et al. (2007) investigated high school grade point averages, 

rank, standardized test scores, socioeconomic status (SES), and ethnic background.  

Archival data was used to analyze 299 students of which 97% were female and 83% were 

White.  High school predictors indicated a significant, positive correlation with college 

GPA.  SES, as judged through parents’ occupation, showed no significant relationship.  

The association of need for financial aid was actually contrary to the researcher’s 

hypothesis.  Those students who indicated financial need had higher GPAs.  Only high 

school rank and GPA were predictors of college GPA in students that did not self classify 

as Whites.  However, those, with the addition of standardized tests, were significant in 

predicting White students’ college GPAs. 

 

Individual Characteristics 

 

Oftentimes, administrators look to assessments to aid in the early identification of 

at-risk students.  Many schools use the College Student Inventory created by Noel-Levitz, 

which looks at motivation as well as demographic profiles.  Most colleges plan 

intervention techniques by observation of the aforementioned individual characteristics.  

There are also a number of assessments used to gauge engagement and integration once 

the student is enrolled at the college.  The Community College Survey of Student 

Engagement (CCSSE) is one national instrument.  Some institutions create their own 

individual survey.  Administrators use the data from these assessments for program 



 

28 

 

improvement, new program development, communication, and other institutional 

decisions such as funding and organizational structures. 

Research has shown multiple characteristics that tend to suggest levels of risk to 

persistence.  Individual characteristics are often studied at two distinct time points, pre-

enrollment or post-enrollment, typically within the first year.  Individual characteristics 

are those variables that can be classified and directly identified for an individual.  These 

include such variables as academic goals, motivation, GPA, placement test scores, SES, 

parental education, external commitments, and numerous others.  In general, the list of 

variables can be divided among those characteristics that a student creates, experiences, 

or possesses prior to college enrollment and those that are created following the student’s 

enrollment in college. 

 

Pre-enrollment Characteristics 

 

 When viewing individual characteristics of students before they enroll in any 

college courses, students who fit any of the following characteristics are more likely to 

not complete college than any of their opposing categorical counterparts: lower levels of 

parental education (Crisostomo& Dee, 2001; Kirby et al., 2007); lower scores on 

placement tests (Kirby et al., 2007; Mattson, 2007; Scott et al., 2006); students with 

disabilities (Kaminski, Turnock, Rosen & Laster, 2006; Leinbach & Jenkins-Jameson, 

2007; Weir, 2004); primary language other than English (Crisostomo& Dee, 2001); and 

students who receive financial aid (Danziger, 2007; Kirby et al., 2007).   

One study by Mattson (2007) focused on college success as measured by high 

school GPA and what kind of attributes could be used to predict success.  Participants in 

this study were at-risk students at a private, highly selective research university who had 
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been admitted to a special academic program.  Nine hundred students were admitted to 

the special program and were classified as at-risk because of high school GPA and 

standardized test scores.  Results of the study suggest that high school GPA, gender, and 

leadership experience prior to college enrollment were significant predictors of college 

GPA.  The researchers also reported that females out performed males but their high 

school GPA’s were higher as well. 

Classroom practices of high school science teachers and their potential 

relationship to college students’ science success was the topic of a study by Tai, Sadler, 

and Mintzes (2006).  They gathered data through the comparison of 

demographic/educational factors and high school experiental factors.  Data was collected 

in 128 first semester introductory science courses at 36 public and 19 private universities.  

Selection of these institutions was done through stratified random sampling to ensure a 

nationally representative sample.  The final result was 8,178 surveys that collected 

demographic data, high school experiences, and final course grades which determined 

“success.”  A regression analysis suggested that nearly one-third of the grades earned by 

students were related to something other than the science course or instructor such as the 

high school experiences or demographic data.  Instead, high school math grades, SAT 

math scores, and completion of a high school calculus course were the most significant 

influencers of science course grades. 

The success of immigrant students who did not speak English as their primary 

language, known as English as a second language students (ESL),  was the focus of a 

research project by Crisostomo and Dee (2001).  The researchers wanted to determine the 

extent to which SES, language acquisition, college experience, and placement test 
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variables could predict success of foreign-born university students which comprise 18% 

of the 18-24 year old population.  They did this by using data collected through the 

institution’s research department for the Fall 1990 cohort (1656, 1521, and 1050 ESL 

students per semester).  A multiple regression analysis was used with an alpha of .01.  

Crisostomo and Dee found that placement tests were not good predictors of success in 

ESL students.  In contrast to factors that affect typical native born students (SES, parental 

education, gender, and ethnicity), language acquisition and prior college experiences are 

a better prediction for success in ESL students. 

In a review of retention related literature covering two decades, Graunke and 

Woosley (2005), discussed previous studies, methods used in those studies, proposed 

future research and related topics.  Specifically, they discussed the fact that most studies 

focused on freshman college students and the factors that affect their success.  They also 

mentioned that juniors and seniors typically do not encounter similar problems and have 

a host of other opportunities for success.  The goal of the study was to determine if there 

are any factors placed on freshmen students that remain statistically significant for 

sophomores.  A Likert scaled survey was mailed to a cohort of second semester 

sophomores.  A 48% response rate was seen with 2,259 surveys being sent and 1,093 

useable responses received. The questions and the researchers’ application of those 

answers to one of the factors was described in detail.  However, the actual survey was not 

included in the paper.  Responses received from the survey support the hypothesis that 

the attributes affecting the success of freshmen are not the same that affect sophomores.  

Gender, ethnicity, transfer status, honor status, commitment to majors, and faculty/staff 

interaction were all significantly correlated to GPA, unlike freshmen that show GPA 



 

31 

 

impact by demographic attributes as well as involvement in activities and institutional 

commitment. 

 

Post-enrollment Characteristics 

 

 When individual characteristics are investigated after the student has begun 

coursework, research indicates that the following students are less likely to complete their 

courses of study: students who register late for classes (Smith et al., 2002); those students 

with jobs (Tovar & Simon, 2006); students less academically or socially engaged 

(Graunke & Woosley, 2005); students with weak or nonexistent academic goals (Barron 

et al., 2001; Harackiewicz et al., 2002); students with weak self-determination (Russo-

Jameson, 2007); part-time students (Bailey, Calcagno, Jenkins, Kienzl, & Leinbach, 

2005; Tovar & Simon, 2006), and those students with poor coping mechanisms such as 

study skills and time management (Kuo et al., 2004; Yazedjian, Toews, Sevin, & 

Purswell, 2008). 

Through a 5-year longitudinal study involving 471 college students, Barron et al. 

(2001) investigated the role of ability and motivation in predicting student success.  They 

collected data through SAT/ACT scores, high school GPA and high school rank.  The 

researchers also considered both mastery and performance achievement goals.  Barron et 

al. (2001) discovered that, when attempting to predict interest, only mastery achievement 

goals were significant predictors.  However, when predicting academic performance, 

each of the other measures were significant predictors.  No relation was found between 

motivation and ability. With specific study of psychology courses, Barron et al. (2001) 

found that students who established achievement goals in their first psychology course 
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were more likely to take additional psychology courses and maintained higher grades 

throughout their college career.   

Snyder, Shorey, Cheavens, Pulvers, Adams, and Wiklund (2002), discussed the 

use of the Hope Theory in predicting academic success in college students.  Success was 

defined by GPA and ultimate graduation. In this study, 213 college freshmen were 

assessed using the Hope Scale (Snyder et al., 1991), an 8-point Likert scale.  The authors 

consider hope a “dynamic cognitive motivational system … that correlates positively 

with self-esteem, perceived problem solving capabilities, perceptions of control, 

optimism, positive affectivity, and positive outcome expectancies” (Snyder et al., 1991).  

They were grouped according to their score (3 groups with a comparable number of men 

and women).  GPA was measured on a standard 4-point scale, and students were tracked 

for 6 years to gain a more complete picture of graduation status.  After six years, 48% of 

the students had graduated, 11% were still enrolled, and the remainder either withdrew or 

were dismissed due to poor grades.  After analysis, the researchers found that Hope 

scores, graduation rates. and cumulative GPA were significantly positively correlated.   

Tracey and Robbins (2006) published results from a study intended to investigate 

interest-major congruence validation.  The researchers wanted to complete a longitudinal 

study of students’ interests, selected major, and level of success to see if there was any 

relation between success and allignment of interest and course of study.  They analyzed 

the data collected from 80,574 students enrolled in 87 colleges. Interest data was 

collected from the interest portion of the ACT, and success was defined by GPA at 1year, 

2-years, and at graduation.  Persistence was defined by enrollment at 1-year, 2-years, and 

graduation at or before 5 years.  In support of the original hypothesis, the researchers 
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found that congruence is related to college outcomes, though not similarly across 

indicators of success.  There did not seem to be any difference when gender or ethnicity 

were considered. 

 

Tinto’s Model 

 

 In the late 1980s and early 1990s a series of research projects focused on 

the root of college persistence issues and came to the same basic conclusion: involvement 

matters (Astin, 1993; Pascarella & Terenzini, 1991; Tinto, 1993).  They agreed that 

involvement, both socially and academically, in college life leads to engagement, which 

leads to increased levels of learning and thus a higher rate of persistence.  The basis of 

Tinto’s revised theory (1993) was that students who are connected academically and 

socially will be more likely to reach their academic goals.   

In 1993 Tinto released his second edition of Leaving college: Rethinking the 

causes and cures of student attrition, first published in 1987.  In this text Tinto briefly 

explains retention theories in general and then presents his own interactional theory.   

Tinto bases his interactional theory of student persistence on the rites of passage 

as described by Van Gennep (1960).  The three-phase process includes separation, 

transition, and incorporation.  For college students, Tinto suggests that they must separate 

from their prior lives, make the transition to college life including their roles as adults and 

the acceptance of “new” norms, and then become fully incorporated in college life and all 

that entails.  In order to be successful, students must move through this transition to its 

completion.  Struggles that face students along the way will aid in the explanation of their 

departure.  For example, students who live at home and attend college will struggle with 
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the separation stage, thus making it difficult to transition and incorporate themselves into 

college life (Tinto, 1993). 

In further discussion of a theory of persistence, Tinto (1993) clarifies that both 

academic and social systems impact students, and not necessarily equally or 

simultaneously.  For new students, their need for social belonging might be overriding 

the impact of their academic experience.  However, as a student matures and becomes a 

member of social communities, the importance of academic integration will grow.  It is 

important to reiterate that integration, or membership, in one realm does not mean 

membership in another.  In like turn, exclusion from one or the other does not mean the 

student will depart.  However, the more connected a student is in each area, the more 

likely s/he will be to persist through completion of his/her studies (Tinto, 1993). 

Tinto (1993) also found some programs that aided in improving student retention 

according to his theory.  Some examples provided are admissions policies, mentor 

programs, early identification and intervention programs, faculty involvement, in-class 

teaching strategies, institutional policies, and campus awareness.   

 

Application in Education 

 

With over 3,000 citations in the public arena, it is easy to say that Tinto is one of 

the most cited retention focus researchers (Google, 2010).  Tinto’s model is typically 

used in 4-year university settings.  Though there are some studies that have provided 

support for his theory at community college levels (Pascarella & Chapman, 1983). 

Pascarella and Chapman (1983) completed an analysis of Tinto’s model at both 

four-year and two-year institutions.  They found that, as a group, Tinto’s theory was 

supported by the data.  However, when segregated by institution type, the researchers 



 

35 

 

found that social integration played a stronger role at four-year residential universities 

while academic integration was more influential at two-year colleges.  Napoli and 

Wortman (1996) completed a meta-analysis of Tinto’s theory and found that research 

supported the theory fully at four-year levels but, social integration faltered at two-year 

levels when considered with year-to-year retention.   

The National Academic Advising Association (NACADA) relies heavily on 

Tinto’s model of student persistence as can be seen in their recommendations for advisor 

actions and support (Campbell & Nutt, 2007).  The suggestions continually relate to 

getting students involved, connecting with students, involving faculty, preparing students 

for long-term goals, making sure they have the support services they require, and any 

other techniques that can be implemented to ensure student integration and success 

(Campbell & Nutt, 2007). 

Some other common Tinto based tactics used at institutions of higher education 

with relation to retention are mentor programs (both faculty, staff, and peer), loan 

counseling sessions, new student orientations, student activities, learning communities, 

academic core programs, interdepartmental classes and instructor exchanges, 

living/learning communities, study groups, active advising, and individual as well as 

group feedback (Braxton, Milem, & Sullivan, 2000; Elkins, Braxton, & James, 2000; 

Draper, 2002).  

 

Application to Technical Colleges 

 

 How does this theory work in a technical college setting?  With the instrument 

that was selected for this study, the College Student Inventory, many of the points that 

Tinto addresses in his model were addressed.  Specifically, academic motivation (can be 
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considered a level of academic integration) and receptivity (can be considered a signature 

of social integration).  The four subscales provided by the instrument worked together to 

provide a potential profile for successful and un-successful students.  It was expected that 

scores in the appropriate sub scales would relate to Tinto’s theory of integration as it 

relates to student departure. 

One concern was that technical colleges are not known for their social life or 

student activities.  When considering this study in relation to Tinto’s theory, one would 

need to remember the potential tendencies towards lower levels of social integration. 

 

External Support 

 

It is not only the characteristics of the student that can identify levels of risk for 

retention; colleges, universities, and their related programs may be considered sources of 

external support for students.  Smaller colleges with lower administrative costs and fewer 

students tend to have higher retention rates (Bailey et al., 2005).  Colleges that spend 

more funds on student services and fewer on administrative functions also display higher 

rates of student persistence (Bailey et al., 2005; Farrell, 2007; Graunke & Woosley, 2005; 

Jenkins, 2007; Scott et al., 2006).  With the increase in underprepared students, it is not 

surprising that the higher number of students an institution has to remediate, the lower 

their reported retention rate (Boroch et al., 2007). 

The research on efforts classified as external support can be divided into two 

areas suggested by Tinto’s (1993) model: academic and social integration.  The topics 

listed below can be found in the presentations at major retention conferences such as 

Student Affairs Administrators in Higher Education’s (NASPA) international assessment 
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and retention conference and the Consortium for Student Retention Data Exchange’s 

(CSRDE) national symposium on student retention.   

 

Academic Integration 

 

 Under academic integration are strategies that work towards increasing the 

connection students have within their academic field of study.  For example, there are 

mentor programs that connect new students with senior-level students or alumni.  Other 

similarly focused tactics might include peer tutoring by either same-status or more 

advanced students.  Though not an exhaustive list, many institutions are using techniques 

such as mentor programs, co-op and internship opportunities, faculty involvement, 

learning communities, study groups, peer based and institutionally provided tutoring 

services, focused academic advisors, career planning and placement services as well as 

institutional efforts to link students to faculty for more personal connections.   

Carlsen et al. (2000) evaluated an electronic program connecting aspiring college 

level female engineers with mentors already working in the field.  The program was 

created to encourage more females to be both interested and placed in the science and 

engineering fields. The program moves mentoring from a one-on-one partnership to a 

community of support and learning.  Two electronic surveys were used to contact 500 

pairs of mentor/mentees at large universities and 60% returned usable results.  Additional 

follow up e-mail monitoring, online discussion groups and telephone interviews were 

conducted to aid in establishing the validity of the survey results. Overall, the program 

was deemed successful by the researchers.  Students and mentors had positive feedback 

for the program and the effects on the student’s knowledge of career options.  Comments 

by mentees included positive statements about self confidence, format, career 
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exploration, and workplace knowledge.  A suggestion for improvement would be outside 

involvement to increase e-mail frequency. 

Through the process of strategic planning, the California Community Colleges 

System (CCCS) completed a study seeking best practices for remedial education core 

programs (Boroch, 2007).  Thirty-three institutions of higher education in the state of 

California were included in the study.  Boroch et al. (2007) identified literature, self 

assessment tools for college use and a cost/revenue model for the programs.  The 

published report included 26 common characteristics of successful development 

programs and a model for estimation of cost versus returns on each program option.  

With funding of developmental courses in California at 60%, the potential for courses to 

break-even is paramount.  The authors pointed out that one in every three CCCS students 

enroll in developmental courses.  The study also suggested that developmental education 

must be entwined in the mission, policies, faculty direction, faculty recruitment, 

professional development, instructional practices, etc. 

In a guide from the Community College Research Center, Leinbach and Jenkins 

(2008), introduce a pathway that staff researchers can use to continually monitor student 

trends.  The authors used research on Community College student success factors and the 

colleges themselves to determine milestone points and momentum points that combine to 

create the Milestone Model.  An example of implementation by Washington State 

Community College was presented.  As a result of this research, the authors stressed the 

importance of tracking intermediate milestones (completing developmental courses) as 

well as the traditional terminal milestones (certificate completion and graduation).  They 
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suggest that colleges can also monitor momentum points (completion of introductory 

courses, terms, etc.) to track a student’s progression. 

 

Social Integration 

 

 Within the social integration framework, one would see intervention strategies 

that are focused at building the social networks experienced by students.  One example 

would be minority-based clubs such as the Hispanic Student’s Association.  Students 

might also experience a growing number of interest-based activities such as gaming 

tournaments or intramural activities.  The efforts of institutions to encourage social 

integration are extensive.  A few examples are cross discipline activities, student 

activities, campus life, residence communities, cultural or interest based student club 

support, personal counseling services, student support for childcare, seasonal and holiday 

events, community service projects, and increased services for students with disabilities. 

Many institutions of higher education use intervention strategies for a variety of 

retention issues.  Our Lady of the Lake University utilizes college success coaches. 

Farrell (2007) explains the university’s reasoning for hiring them, lists activities of 

coaches, gives real-life examples, and introduces a consulting company that specializes in 

coaching.  In a review of literature, Farrell found that some universities have wellness 

centers, tutors, peer counselors, academic advisors, and developmental prep-courses.  

Through this self study, the university found that retention improved by an average of 

5%.   

Yazedjian, Toews, Sevin, and Purswell (2008) used social constructivist theory, 

symbolic interaction theory, and qualitative methods (focus groups) to study the 

adjustment of academically successful freshmen at a public Texas university.  They used 
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different questions in a group discussion format to investigate their belief that freshmen 

deal with both academic and social demands of college in order to be successful.  

Twenty-two students participated in the focus groups with a significant number of these 

being female and a majority Hispanic.  Open coding was used to analyze data, and the 

coders gathered together to gain inter-raterreliability. The data suggested that students 

defined success in college very differently.  Some respondents listed success as having 

“good grades” while others were more focused on success as classified by “social 

integration,” and “the ability to navigate campus environments.”  They also varied on the 

strategies they believed would make them successful according to their personal 

definition.  These strategies included advanced placement courses, maintaining 

attendence in college courses, managing their time, studying in groups, and meeting with 

instructors.  However, students also did not always employ the strategies they knew 

would help their college career. 

In a compilation of three different studies related to the Adaptive Success Identity 

Plan, Solberg, Gusavac, Hamann, Felch, Johnson, Torres, and Lamborn (1998) compared 

the Developmental Systems Theory by Ford & Learner (1992), social cognitive theory by 

Bandura (1986), and theory of social integration by Tinto (1987).   A large portion of the 

focus of this project was the development of a success identity.  The Adaptive Success 

Identity Plan (ASIP) assists students in developing an image of themselves in which they 

have the skills to adapt and overcome barriers through internal and environmental tools, 

thereby becoming successful students.  The first study was used to establish construct 

validity and investigate potential differences due to age, gender, ethnicity, and institution.  

The researcher identified differences in values among each of these groups.  The College 
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Experience Survey was used to evaluate the institutional involvement in the ASIP 

program.  The researcher suggested that using the ASIP consructs and an institution’s 

evaluation tool will give the institution a prescriptive solution.  They found that perceived 

availability of family support and college self-efficacy were important predictors of 

college success.  The third study included 333 college students and evaluated the effects 

of an ASIP feedback session on each student.  The researcher wanted to see if the 

students made a change as a result of these sessions.  Both 2-year technical and 4-year 

university students were included.  Findings showed that there was a change in the 

definition that students used for student success. 

Tovar and Simon (2006) presented their findings on a study focused on academic 

probation and a program created by the authors to re-introduce students (especially 

Latinos) into the college.  The researchers invited students who had completed one 

semester of college, were on academic probation, and/or were on progress probation to 

participate in a reorientation session.  Of the 315 who consented to be in the study, 39% 

were Latino, 18% White, 14% African American, 13% Asian, and 16% were from other 

ethnic groups.  Typical to community college students, these students worked more, 

attended class part-time, commuted to campus and studied fewer hours than 

recommended.  The students were given the College Student Inventory (CSI) and a 

demographic questionnaire.  From this information, the researchers found that Latinos 

were the largest ethnic group on probation and were represented in a higher percentage 

than existed in the general population.  These students had a more favorable response to 

educators than the African American students, yet both were equally as likely to seek 

help.  Asian students were more likely to seek and receive transitional assistance.  The 
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data also suggested that women had a higher confidence in verbal subjects than men, who 

were stronger in math and science. 

Jenkins (2007) investigated institutional effectiveness through the study of six 

Florida institutions of higher education.  First, transcript data were analyzed for all 1998, 

1999 and 2000 first time students and their success at 23 community colleges in Florida.  

Three high-impact and three low-impact institutions were selected to be further analyzed 

in depth.  One of the clearest differences between the high and low impact schools was 

with “targeted support for minority students.”  Student opinions of the lowest performing 

schools held that the colleges were directly opposed to ethnically targeted approaches.  

Two of the low impact schools did not have formal student services of any sort.  A 

seamless integration of general and targeted student services seems to be the best 

supporter of student success, especially for the minority students. 

In 2004, Kuo, Hagie, and Miller published a study using a convenience sample to 

analyze how students at a western, urban research university viewed their study skills and 

coping mechanisms for challenges they faced in school.  The survey instrument utilized 

was tested in prior research and included questions about demographics, study skills, 

challenges, and coping with those challenges.  Seventy females and eighteen males 

participated with an ethnically representative sample.  It was noted by the authors that 

literature has shown that group study is an effective tool for academic success.  However, 

the students in this study elected more often than not, to leave campus and pursue their 

study efforts alone.  In line with this behavior, students seldom used on-campus services, 

such as the library, as either a source of knowledge or a location to gather with other 

students to study.  Student’s justification for the lack of group work included balancing 
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school and personal life and the need to work in order to maintain adequate finances.  

Though research indicates group study to be effective, most students chose to leave the 

campus and study alone.  They seldom used on-campus services such as the library.  The 

researchers also sought the major concerns that students faced.  The most prominent 

responses were finances and balancing school and personal life.  Students responded that 

they coped with these concerns in a number of ways.  The four most frequently used were 

conversations with family, discussions with instructors, prayer, and physical exercise. 

Scott, Bailey, and Kienzl (2006) sought to support their hypothesis that public 

universities, when assessed appropriately, actually maintain higher rates of success for 

their student populations.  They did this through a multiple regression analysis of existing 

data collected through the Integrated Postsecondary Educational Data System (IPEDS), 

the National Center for Educational Statistics (NCES), and other data sources to evaluate 

the effectiveness of 546 public universities as compared with 1,075 private schools.  

After completing the analysis, the researchers stated that the public institutions maintain 

acceptable levels of student success considering the academic readiness levels of the 

traditional student.  The private colleges would appear much less successful if their 

student body was similar in size and demographic percentages.  The additional funds 

received, and thus expended, by private institutions, alongwith the student selection 

process could account for a large majority of the student success seen at private 

institutions.  If public institutions received similar funding and were allowed to selectivly 

admit students, the gap in success would essentially disappear.  Scott, Bailey, and Kienzl 

found that when institution type, SAT score, GPA, race, and gender were controlled, the 

gap in graduation rates between public and private colleges narrows from 31% to 7%. 
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A study by Smith, Street, and Olivarez (2002) investigated the correlation 

between early, on-time, and late registration, and their relationship to college success.  

The researcher used data from a West Texas community college including 3,950 students.  

The data collected for evaluation included the student’s point of registration, 

demographic data, course hours enrolled, and degree/major selected.  Of the 3,950 

students, stratified random sampling allowed the researchers to identify 165 returning 

students and 86 new students to evaluate individually.  ANCOVA and chi-square 

analyses were performed to test the different hypotheses.  Analysis supported the 

hypothesis that late registrants were much less likely to persist.  Late registrants were also 

twice as likely to withdraw.  Late registering, returning students’ GPA’s averaged 0.15 

less than their on-time counterparts.  In short, there were significant differences found 

between late registering, returning students and their on-time or early counterparts.  The 

four variables were not statistically significant when considering new student success.  

Smith, Street, and Olivarez (2002) suggested that students should be encouraged to 

register early, late registration should be strongly discouraged, incentives should be used 

to encourage early/on-time registration, and late registrants should receive additional 

counseling and academic support. 

 

Summary of Literature 

 

As can be seen in the studies above, the literature on post secondary student 

retention is copious.  Researchers have found that demographic variables such as age, 

ethnicity, gender, and socioeconomic background can all aid an institution in identifying 

students who are at risk of not completing their course of study.  Minorities in each of 

these areas are at a greater risk of dropping out of school than their counterparts.  In 
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addition, individual characteristics present pre-enrollment and post-enrollment can aid in 

retention intervention programs.   

Based on findings from previous research, students with disabilities, those whose 

parents have lower levels of education, students who score low on placement tests, non-

English speakers, and students who receive financial aid are all at an increased risk of 

non-completion.  Within the first year of college, institutions can also use variables such 

as time of registration, employment status, level of academic and social engagement, 

existence of academic goals, enrollment status, and active coping mechanisms to identify 

students who might be at risk for departure.  Finally, research has shown that variables 

related to external support can provide information about institutional retention trends.  

Smaller colleges, highly selective institutions, and those with lower administrative costs 

and higher expenditures on student services tend to have higher retention rates when 

compared to larger colleges, those with open enrollment, and those with higher levels of 

administrative costs.   

Research has also identified some intervention strategies that might benefit 

students at risk for non-completion.  In order to aid in academic integration, institutions 

can implement mentor programs with alumni, older students, or industry.  They can also 

link the students to more experience in their selected field, by providing peer tutoring and 

integrating them into learning communities.  In order to support social integration of 

students, institutions can foster the development and success of such projects as ethnicity 

based clubs, interest based tournaments or intramural activities, build interactive campus 

life programs, offer a wide variety of student services such as counseling, special 

accommodations, financial support, and support for childcare. 
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Gaps in the Research 

 

Research has consistently supported two strong predictors of college success: high 

school GPA and motivation.  Motivation is typically measured within a specific domain 

such as academics or athletics.  High school GPA is a demographic variable that is 

collected on all college applications.  Though there are a number of placement tests that 

determine both knowledge (GPA) and ability, few tests allow an integrated assessment of 

demographics and motivation.  In the Mental Measurements Yearbook, a search for 

assessments involving integration from 1985 to 2009, yielded no results that related to 

academic or social integration measures.  A separate search of the same database for 

assessments that investigated persistence and/or retention yielded a single result; the 

Noel-Levitz College Student Inventory (CSI).  The CSI is an assessment that integrates 

demographic variables, motivation, and receptivity into individualized scores for college 

students.  Although it assesses integration within a single subtest, it is more focused on 

persistence.  The CSI is typically used as a tool to identify students who are at risk for 

dropping out of college. 

Though extensive research has been conducted in the sub-topics discussed 

previously, there is a significant gap in the literature related to the use of assessments to 

measure and achieve positive improvements in retention as well as their application in a 

two-year technical college setting.  The various studies discussed above use a wide 

variety of surveys, assessments, and institutional data to arrive at their conclusions.  They 

are also based on data that explore predominantly four-year institutions and/or two-year 

colleges that have a focus on accepting and supporting transfer students.   
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Previous research typically investigated one variable at a time, or each variable 

independent of one another.  However, in reality, a student will likely posess several 

characteristics that would place him/her at risk for non-completion.  For example, one 

student may be female, Hispanic, come from a low income family, have parents who did 

not attend college, be attending a large state university, and does not know anyone who is 

also attending that school.  Without using a tool such as the CSI, a department of 

retention would have to create their own weights for each of these factors and attempt to 

connect them into a profile of some sort.  The use of the CSI allows for nationally 

normed weights on the most common at-risk indicators.  This study used those nationally 

normed weights and tested them at a technical college campus. 
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CHAPTER THREE 

 

Methodology 

 

 

Research Design 

 

According to Cresswell (2002), “quantitative research is a type of educational 

research in which the researcher decides what to study; asks specific narrow questions; 

collects quantifiable data from participants; analyzes these numbers using statistics; and 

conducts the inquiry in an unbiased, objective manner” (p. 46). Quantitative research 

generally addresses research problems requiring an explanation of the relationship among 

variables or a description of trends (Cresswell, 2002). 

The purpose of this study was to identify latent classes of students related to 

retention using scores provided by completion of the College Student Inventory (CSI) at a 

mid-sized, public technical college located in central Texas.  The model employed 

applies Tinto’s (1993) model of student integration as its conceptual framework.  Latent 

class analysis was used to identify factors that contribute to profiles of persistence.  To 

achieve this purpose, two questions were investigated:  

1. Does the College Student Inventory differentiate students into distinct 

classes?  

2. Do these classes, or profiles, relate to student retention? 

The hypothesis was that there are a set of unobserved classes of students whose 

characteristics suggest enrollment tendencies.  Results were expected to describe distinct 

profiles that suggest enrollment and non-enrollment at a given time point. 
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Sampling Frame 

 

The primary location for this study was a public technical college with a student 

population of approximately 6,500 students.  The college is located in a central Texas city 

with a population of 113,726 and a county population of 230,213.  As described in 

Vernon’s Texas Education Code Section 135.01: this college “… is a co-educational two-

year institution of higher education offering courses of study in technical-vocational 

education for which there is a demand within the state of Texas.”  Funding for the college 

comes predominantly from the State of Texas through state appropriations – 

approximately 60%.  The reminder of the college’s budget is met through tuition and fee 

revenue, auxiliary enterprises, and private donations.  The college has graduated more 

than 40,000 students since its beginning in 1965.   

The college’s system serves more than 31,000 students a year in college credit 

and training credit programs through more than 110 Associate of Applied Science (AAS) 

degrees and certificates.  This college awards 8.4% of all AAS degrees in Texas (TSTC, 

2009).  At all of the four colleges in the system, students are enrolled from 220 of the 254 

Texas counties, with the vast majority of these counties being in rural areas which lack 

access to other institutions of higher education or workforce training.  The college 

typically enrolls more students from a lower socio-economic level than most Texans.  

The average student on financial aid comes from a family with less than one-half the 

median income for a family of four in Texas (TSTC, 2009).  Enrolled students are often 

from educationally-challenged backgrounds.  More than 60% require remediation upon 

enrollment, and 63.9% report financial aid as a chief source of support (TSTC, 2009). 
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This study was conducted at the largest of four campuses, which comprise a 

statewide system that serves more than 12,000 traditionally enrolled students.  All of the 

college’s new students are required to complete the CSI, the instrument used to collect 

data in this study.  Archival data was utilized for this investigation with research 

participants being provided by the college.  Included participants consisted of all students 

who have taken the CSI in the year 2007 and the fall of 2008, and then subsequently 

enrolled in the college.  Student retention data was combined with these scores, tabulated, 

and encoded by the college’s Institutional Effectiveness, Research, and Planning 

department.  The college was responsible for ensuring all uniquely identifying 

information was removed from the student’s data files in order to maintain compliance 

with the Family Educational Rights and Privacy Act of 1974.  Enrollment status was 

calculated by the registrar’s office using census date, 12
th

 class day, of the third semester 

following the student’s initial point of enrollment. 

 

Sample 

 

There were 2,297 students who applied to the college, completed the CSI, and 

enrolled in the spring, summer, or fall of 2007, or the fall of 2008.  A demographic 

breakdown of the sample is provided in table three.  

It is also important to note the comparison of the sample college to similar 

colleges in the state and across the nation.  Table four lists comparative statistics for the 

sample college and similar colleges as determined by IPEDS both at the state and 

national level.   
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Table 3 

Sample Demographics 

 

Category n Percent 
Male 1752 76% 

Female 517 23% 

No Response 28 1% 

   

White 1450 63% 

Hispanic 407 18% 

Non/Response 51 2% 

African American 345 15% 

Asian Pacific 27 1% 

Native American 15 1% 

Source: Texas Higher Education Coordinating Board: 2006 Annual Data Profile Instrument 

 

Table 4 

Comparison of Sample Framework with State and National Measurements 

 

Category  TSTC Texas Average National Average  

Student Information      

 Enrollment 5635 8549 10444  

 FTE  4527 3332 4473  

 White  64 59 66  

 Black  15 10 12  

 Hispanic 17 21 17  

 Women* 24 59 57  

 Grants  48 43 32  

 Loans** 69 10 32  

 Grad Rate 25 10 10  

 AAS  649 369 675  

 Cert  381 165 175  

Revenue      

 Tuition and Fees 18 16 16  

 State Appropriations 58 35 37  

 Local Appropriations 0 17 11  

 Grants  20 21 16  

 Other  4 5 6  

Expenses      

 Instruction 50 42 50  

 Public Service 0 2 0  

 Academic Support 7 7 5  

 Institutional Support 7 14 13  

 Student Services 7 8 9  

 Other expenses 28 25 22  

*TSTC Waco does not offer any allied health programs as do much of the comparison community college 

schools in both Texas and Nationally.  Historically, Allied Health programs enroll a significant 

number of females. 

**A full-time TSTC student will spend approximately 35 hours in class each week, thus making it less 

likely that students will work in addition to taking a full course load. 
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Instrument 

 

The CSI Form B provides information on academic motivation, general coping 

ability, receptivity to support services, and internal validity.  Each of these categories is 

created using five subscales.  Academic motivation is comprised of study habits, 

intellectual interests, verbal confidence, math confidence, desire to finish college, and 

attitude towards educators.  General coping ability is comprised of family emotional 

support, sense of financial security, opinion tolerance, career closure, and sociability.  

Receptivity to support services is comprised of academic assistance, personal counseling, 

social enhancement, career counseling, and financial guidance.   

The CSI-B is a tool used by retention personnel to aid in the early identification 

and intervention of students at risk for dropping out of college (Stratil, n.d.).  The survey 

is a part of a larger tool, The Retention Management System (RMS).  In line with this 

study’s theoretical framework based on Tinto’s (1993) model of student integration, the 

RMS, “provides an effective means of promoting the academic and social integration of 

the student into the campus, …” (Stratil, n.d.).  The RMS provides detailed advisor 

reports, student reports, summary, and planning reports all based on results from the CSI.  

In the sections to follow, the various scales that form the CSI, their reliability and 

validity, as well as information about the norming of the instrument will be detailed.   

 

Scales of the CSI 

 

The CSI-B, first introduced in 2000, is an adaptation of the longer CSI-A which 

has been used since 1988.  The CSI-B contains 100 items with student responses to these 

items summarized by 17 different scales, organized generally under three categories: 

Academic Motivation, General Coping Skills, and Receptivity to Support Services 
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(Miller, 2005). The scales maintained in CSI-B include: Study Habits; Intellectual 

Interests; Verbal Confidence; Math and Science Confidence; Desire to Finish College; 

Attitude Toward Educators; Sociability; Family Emotional Support; Opinion Tolerance; 

Career Closure; Sense of Financial Security; Academic Assistance (receptivity); Personal 

Counseling (receptivity); Social Enrichment (receptivity); Career counseling 

(receptivity); Financial Guidance (receptivity); and Desire to Transfer.  Table five 

provides brief descriptions of each scale.   

The CSI-B also provides information on the student’s high school grade point 

average, ethnicity, mother and father’s level of education, time of college decision, 

planned work hours, degree sought, and desire to transfer.  The CSI uses these additional 

variables, and applies weights as appropriate to construct four composite scales, each 

designed to summarize any given student’s academic motivation: 1) Dropout Proneness; 

2) Predicted Academic Difficulty; 3) Educational Stress; and 4) Receptivity to 

Institutional Help.  

Practically, it is not likely that institutional personnel will be able to manage 

profiles using all 17 scales that form the CSI-B.  Therefore, for the purposes of this study, 

the four composite scales were used to create student profiles that aid in the identification 

and intervention of at-risk students at a technical college.  This will allow practitioners to 

work with four scores to create profiles and intervention strategies that can be applied to 

larger number of students.  
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Table 5 

CSI-B Scale Descriptions 

 

Academic 

Motivation 

1.  Study Habits measures the amount of time and effort that you put 

into your studies. 

 2.  Intellectual Interests measures the degree to which you enjoy reading 

and discussing serious ideas.   

 3.  Verbal Confidence measures the degree to which you feel capable of 

doing well in courses that heavily emphasize reading, writing, and 

public speaking.   

 4.  Math and Science Confidence measures the degree to which you feel 

capable of doing well in math and science courses. 

 5.  Desire to Finish College measures the strength of your commitment 

to completing a degree/program. 

  

Receptivity 

to Support 

Services 

1.  Receptivity to Academic Assistance measures your interest in 

receiving help with your academic skills. 

 2.  Receptivity to Personal Counseling measures your interest in 

receiving help with personal matters. 

 3.  Receptivity to Social Enrichment measures the degree to which you 

would like some help getting involved in social activities on campus. 

 4.  Receptivity to Career Counseling measures your openness to 

receiving assistance with occupational interests. 

 5.  Receptivity to Financial Guidance measures your desire to discuss 

ways of increasing your financial resources for college. 

  

General 

Coping 

1. Sociability measures your desire for companionship and social 

engagement. 

 2. Family Emotional Support measures the satisfaction you feel with 

the communication that occurs in your family.   

3. Opinion Tolerance measures the degree to which you feel you can 

accept people whose political and social opinions differ sharply 

from your own.   

4. Career Closure measures the degree to which you have thought 

about your career options and have made a firm decision to 

pursue a specific career.  

5. Sense of Financial Security measures your satisfaction with the 

financial resources available to you while in college. 

 

Miscellaneous 1. Internal Validity measures your carefulness in following 

instructions on this inventory, as indicated by those items that 

asked you to enter a specific response. 
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Validity and Reliability 

 

The CSI-A underwent years of internal efforts to ensure and test validity and 

reliability.  No external studies to corroborate the following findings were found.  To 

address content validity, Stratil (n.d.) used a defensiveness scale to aid in eliminating  

items that might elicit false responses, crafted each question such that the response given 

relates to the question which was asked, and completed a factor analysis that 

demonstrated support for the underlying factors and their relation to the theoretical 

framework.  To address concurrent validity, Stratil (n.d.) used admissions decisions to 

compare the outcomes.  Thirteen of the seventeen scales performed as expected.  The 

four that did not were in the areas of social adjustment. 

Construct validity of the CSI supported the survey and confirmed that it is a better 

predictor of academic success than intuition or high school GPA.  Stratil (n.d.) also 

reported that no statistically significant differences were detected in the predictive 

validity of the CSI with relation to gender. 

In 2001, Noel-Levitz completed an assessment of the reliability and validity of the 

CSI Form B (CSI-B).  The following information is adapted from the validity study 

(Miller, 2005).  The reliability was tested for all seventeen scales.  In the validity portion 

of the study, Miller targeted the dropout proneness scale and the predicted academic 

difficulty scale to assess the two scales’ ability to predict enrollment status (2005).  The 

dropout proneness scale is a weighted, composite score designed to estimate a student’s 

likelihood of non-completion.  Predicted academic difficulty is also a weighted composite 

score which anticipates those students who will have low grades in the first year of 

college (Miller, 2005).  
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The sample for this validity study consisted of three sets of responses, one for the 

overall CSI-B (N =12,493), one for the predictive validity of the dropout proneness scale 

which included first year enrollment information (N =7215), and one for the predicted 

academic difficulty focus which included first year GPA data (N =6153) (Miller, 2005). 

Though data is provided in this report for two-year, four-year and combined 

results, for relevance to this study, only the two-year findings will be discussed.  In Table 

six, you will find the Cronbach Alpha Coefficients for the CSI-B scales at two-year 

colleges.  This demonstrates the reliability of each of the scales in both 2005 and 2008. 

Miller (2005) notes that the average alpha’s seen in 2005 and 2008 are acceptable 

when using the generally accepted psychometrics standard of .70 (Nunnally, 1978).  The 

receptivity to financial guidance is the weakest scale and is not used in composite scores.  

It is intended for advising purposes only, as it is made complicated by the variety of 

financial assistance that is available (Miller, 2005). 

In the assessment of the validity of the two predictive composite scores, Miller 

compared the overall dropout rates of students in the study with those of the national 

average.  This study saw 42% of the two-year student population drop out during the year 

of data collection.  This falls in line with the national average of 48%.  After confirming 

similar retention statistics, Miller then investigated the comparisons of enrollment status 

and GPA with the dropout proneness and academic difficulty composite scores (2005).   

Dropout proneness (X
2
 = 210.5, p <.001) and predicted academic difficulty (R=-0.38) 

were each significant beyond a stringent threshold (Miller, 2005).  Both composite scores 

were also seen to be better predictors of first year enrollment status and GPA when 

compared with high school GPA or desire to transfer.  Miller (2005) also explained that 
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each composite scale demonstrated higher predictive validity than any of the subscales 

which are indexed to create the stanine scores.   

 

Table 6 

Cronbach Alpha Coefficients for the CSI-B 

 

CSI-B Scales # items α (2005) α (2008)  

  N = 12,493 N = 10,879  

Family Emotional Support 4 .826 .856 

Receptivity to Academic Assist. 6 .822 .833 

Receptivity to Career Counseling 5 .821 .854 

Career Closure 4 .817 .829 

Desire to Finish College 8 .808 .828 

Intellectual Interests 4 .805 .801 

Study habits 6 .800 .810 

Receptivity to Personal counseling 6 .796 .853 

Attitude toward Educators 6 .793 .775 

Math and Science Confidence 6 .790 .744 

Sense of Financial Security 4 .789 .769 

Desire to Transfer 2 .787 .725 

Verbal Confidence 6 .779 .790 

Receptivity to Social Enrichment 4 .743 .815 

Opinion Tolerance 6 .736 .741 

Sociability 4 .719 .729 

Receptivity to Financial Guidance 4 .630 .676  

  

 Average alpha  .780 .790 

 

 

Norming the CSI-B 

 

 Noel-Levitz has updated the norms for the CSI-B four times since its first offering 

in 2000.  Tables 7 and 8 depict the parameters of these norming exercises. 

 

Table 7 

Sample Descriptive 

 

 Sample Size Number of IHE 

2000 5,826 37 

2004 22,013 88 

2007 8,228 50 

2009 21,633 86 
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Table 8 

Demographic Characteristics of 2-year Sample 

 

Characteristic N Percent 

Black/African-American 3,495 16.2 

American Indian or Alaskan Native 235 1.1 

Asian or pacific Islander 944 4.4 

White/Caucasian 12,165 56.2 

Hispanic or Latino 3,484 16.1 

Multiethnic or other ethnic origin 671 3.1 

Prefer not to respond 523 2.4  

Men 10,060 46.5 

Women 11,570 53.5  

Traditional aged (< 25 years) 16,503 76.3 

Non-traditional aged (> 25 years) 4,683 21.6 

First-generation (parents < high school) 8,635 39.9 

Not first-generation (parents > high school) 11,784 54.5  

Race/Ethnicity missing value 116 .05  

Gender missing value 3 0.0 

Age missing value 447 2.1 

Education missing values 1,214 5.6 

 Totals 21,633 100.0 

 

 

Finally, Noel-Levitz completed a comparison of means for the 2007 and 2009 

scales.  Because of the large sample size, it is expected that some of the values will be 

inflated.  So, Cohen’s d was used to calculate an effect size.  For all subscales, the 

relative effect size was deemed negligible – and therefore the scales seemed to remain 

stable across time. 

 

Summary of CSI Psychometric Foundation 

 

 As can be seen above, there is a wealth of data that supports both the reliability 

and validity of the CSI, and more specifically, the CSI-B.  Reliability was established 

through an investigation of homogeneity and stability over time.  Validity of the 

instrument has been established in many areas including content, concurrent, construct, 

and predictive.  The content of the CSI aligns with the constructs established in 
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motivation research.  The scales also relate closely with other indicators of the variables 

that are measured by the survey, thus suggesting concurrent validity.  Construct validity 

was investigated through the alignment of the scales with general retention theory, 

specifically Tinto’s theory of student integration.  Finally, when compared with college 

GPA and persistence data, the scales of the CSI-B exhibit strong predictive validity – 

more so than traditional predictive measures.  There is much more to research involving, 

and regarding, the CSI. 

 

Definitions 

 

Student.  For the purposes of this study, a student was classified as any person enrolled in 

the college, attending classes at the time of data collection, at both the first point of 

collection and at the second point one year following.   

 

Retention.  In this study, retention was measured by enrollment status.  Successful 

students were considered either complete or enrolled.  Unsuccessful students were those 

who were no longer enrolled but had not completed their course of study.  For each 

student who had CSI scores on file, his/her current enrollment status was identified at the 

time of the data collection.  Students were identified as complete, enrolled, or not-

enrolled.  This data was collected and provided by the college’s Institutional 

Effectiveness, Research and Planning department. 

 

Method 

 

With traditional statistical methods, researchers seek to identify the relationships 

that occur between variables.  In studies directed towards identifying characteristics of 

individuals, researchers seek ways to identify relationships between individuals (Muthén 
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& Muthén, 2000).  It is this outcome that is achieved in mixture modeling, and more 

specific, latent class analysis.   

In this particular study, it was the relationship between the four weighted 

categories provided by the CSI that identified the latent classes of students with relation 

to first year retention.  However, before moving to the details of the methodology for this 

study, one should know more about mixture models and latent class analysis. 

 

Mixture Modeling 

 

Mixture modeling, put simply, is a statistical technique used to determine groups 

of people, or “unobserved heterogeneity in a population” (Nylund, Asparouhov, & 

Muthén, 2007).  Within mixture modeling are a number of techniques that can assist 

researchers in analyzing data.  These include, but are not limited to, latent class analysis, 

latent class trajectory analysis, growth mixture models, and factor mixture models 

(Nylund, Asparouhov, & Muthén, 2007).  As in all statistical analysis methods, the model 

used depends on the research question being asked and the data needing to be collected 

and analyzed.  For this study, the sample, instrument, and variables lend themselves to 

latent class analysis. 

 

Latent Class Analysis 

 

Though initially introduced in 1950 by Lazarsfeld, latent class analysis (LCA) has 

only been recently used widely in educational research.  Originally, latent class analysis 

was used with dichotomous, observed variables in order to propose multiple latent 

variables.  More recently, LCA has been used with ordinal, continuous variables as well 

as repeated measures and discrete latent variables (Hagenaars, 1990).  LCA has been 
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used recently to investigate human development, behavioral patterns, and the effects of 

covariates.  Specific to education, LCA results have been used for both program creation 

and intervention assessment. 

Latent classes are groupings of unobserved characteristics shared by individuals.   

According to Muthén and Muthén, “categorical latent variables correspond to the person-

centered component in that the categories describe groups of individuals who are 

homogeneous within a given category and are heterogeneous across categories” (2000, p. 

883).  One key component of latent class analysis is that one observed variable does not 

cause another observed variable.  Instead, it is the relationship between observed 

variables that form a latent (unobserved) group of responses, known as a latent class. 

Latent class analysis provides two statistics to the researcher: the likelihood that a 

person in a certain category will identify with a given variable (item parameters) and the 

probable size of each class (class probability parameters) (Nylund, Asparouhov, & 

Muthén, 2007).  Adapted from Vermunt and Magidson (2002), LCA is the probability 

that the response pattern y is a weighted average of the number of class-specific 

probabilities.  So, for a latent class analysis with C unknown classes, the formula would 

be: 

 P ( Y = y ) = 


C

x 1

P ( X = x ) P ( Y = y X = x )   (3.1) 

In order to further clarify the model used in the present study, figure 1 depicts the 

four composite scores used in the CSI-B and their relation to the latent class(es) identified 

by the data analysis. 
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Figure 1. 

LCA Model for CSI with Regard to Retention 

 

 

Determining Model Fit 

 

With multiple observed variables potentially creating numerous latent classes, 

which model fits, or how many classes really exist?  There are a number of statistics that 

can be used to identify model fit.  The most commonly used statistics are likelihood-ratio 

Chi-squared (χ
2
), the Akaike information criterion (AIC), the Bayesian information 

criterion (BIC), the Lo-Mendell-Ruben likelihood ratio test (LMR-LRT) (Lo, Mendell, & 

Rubin, 2001), and entropy.  Though each of these were discussed and addressed in the 

analysis of data, generally, the BIC is considered superior in determining model fit for 

latent class analyses (Nylund, Asparouhov, & Muthén, 2007). 

The likelihood-ratio Chi-squared (χ
2
) has been suggested as an inferior model fit 

statistic because of its inability to account for growth trajectories and applications 

involving the proper number of classes (Nagin, 2005).  These limitations often lead to no 

rejection of models (Nylund, Asparouhov, & Muthén, 2007).  The LMR-LRT is an 
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accepted alternative to χ
2
.  This fit statistic determines if there is a significant 

improvement in fit with the addition of one more class.  In order to calculate LMR-LRT, 

one can use formula (3.2) where ̂ r is the maximum likelihood for the more restrictive 

model, and ̂ u is the maximum likelihood for the less restrictive model (Nylund, 

Asparouhov, & Muthén, 2007).  The null hypothesis for the LMR-LRT is that there is no 

significant benefit from adding an additional class to the model.  This test for model fit 

compares two “neighboring class models” (Nylund, Asparouhov, & Muthén, 2007). 

 LMR-LRT = -2 [log L (̂ r) - log L (̂ u)]    (3.2) 

The BIC is one commonly accepted statistic to determine model fit.  BIC is often 

used because it rewards model parsimony in that it allows for the addition of groups but 

penalizes for the addition of parameters (Nagin, 2005).   For the mathematical formula, 

see formula (3.3) for AIC and (3.4) for BIC.  In these formulae, L is the model’s 

maximum likelihood, p is the number of free parameters, and n is the sample size. 

 AIC = -2 log L + 2p       (3.3) 

 BIC = -2 log L + p log (n)      (3.4) 

Because BIC is considered conservative, some researchers use AIC.  AIC is 

similar to BIC but does not vary with sample size (Nagin, 2005).  For both BIC and AIC, 

it is recommended that the model with the lowest score be selected.  In making model 

comparisons, “differences in BIC (and AIC) of 10 or more were considered to be very 

strong evidence of model fit, corresponding to the odds of 150:1” (Raftery, 1995, p. 115). 

Entropy values indicate the degree to which classes may be considered 

distinguishable from one another with standardized values ranging from 0 to 1 (Muthén 

& Muthén, 2000).  An entropy value closer to 1 indicates the presence of clear, distinct 
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classes and greater power to predict class membership (Muthén & Muthén, 2001).  

Formula (3.4) can be used to calculate entropy (H) where n is the sample size, i is the 

outcome, and p(xi) is the probability of the outcome. 

 H(X) = - )(log)(
1

ib

n

i

i xpxp


      (3.4)  

Nagin (2005) also cautions on focusing solely on the statistical analysis for model 

fit.  There should also be a sense of practicality and domain knowledge that guide the 

final model selection.  In this study, since early identification and intervention strategies 

are the ultimate application of the findings, any discrepancies in model selection have 

been cleared using the model with fewer identified latent classes. 

 

Institutional Review Board 

 

The Baylor University Committee for Protection of Human Subjects in Research 

is the official University Institutional Review Board (IRB) for the protection of human 

subjects or participants in laboratory learning experiences at or connected with Baylor 

University.  The researcher obtained a letter of support and partnership from the college 

which provided the data.  Upon approval of the proposal for the study, the researcher 

submited all required documents to the IRB committee for approval.  It was expected that 

the nature of this study would allow for an expedited review process.  Upon approval, the 

following steps were taken to screen and analyze the data. 

 

Pre-analysis Data Screening 

 

Prior to completing statistical analysis of any data, researchers should screen for 

four main items.  These are data accuracy, missing data, assessing the effects of extreme 
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outliers, and fit between data and the assumptions of normality, linearity, and 

homoscedasticity (Mertler & Vannatta, 2005). 

 

Data Accuracy 

 

All data were collected, scored, transmitted, and archived automatically.  With 

this being the case, no manual data entry error can occur.  This ensured the accuracy of 

the data, in that whatever response the subject entered on the survey was the response 

coded in the data being analyzed. 

 

Missing Data 

 

For this study, the instrument used was required to be completed by all students 

who were new to college.  Scored responses were provided by Noel-Levitz and contained 

no missing data.  Therefore no missing data need be handled. 

 

Extreme Outliers 

 

Because data entry errors and erroneous respondents were not of concern in this 

sampling, extreme outliers would have been caused by respondents who were simply 

different from the others in the sample (Tabachnick & Fidell, 1996).  Results of the study 

needed to reflect the majority of the population, not the extreme outliers.  In the case of 

multivariate outliers, a statistical procedure known as Mahalanobis distance can be 

calculated (Mertler & Vannatta, 2005).  This procedure is a X
2
 statistic that compares the 

case in question with the mean of all variables for the other cases.  Outliers whose value 

was significant at the p < .001 should be investigated further.  Since data entry was not a 

concern with this study, one might consider that the respondent either entered a value in 

error or that they were truly unique (Mertler & Vannatta, 2005). 
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Fit of Assumptions 

 

In order to protect against bias, it was critical that data met the three assumptions 

of normality, linearity, and homoscedasicity (Mertler & Vannatta, 2005).  First, the 

normality of each variable needed to be established using the results from both a 

skewness and kurtosis analysis.  If the variable is normally distributed, both of these 

results would be equal to zero.  Outliers needed to be investigated further.  It was 

necessary that each variable met the assumption of normality in order to then consider 

multivariate normality.  In order to assess the normality of all variables together, each 

paring of variables was graphed into bivariate scatterplots.  These scatterplots should 

have been elliptical (Mertler & Vannatta, 2005).  Linearity assumes that there is a straight 

line relationship between two variables.  Since this study used composite scores provided 

by the CSI, it was those four composite scores that were evaluated for linearity.  Non-

linearity was examined through the evaluation of residuals plots (Mertler & Vannatta, 

2005).  Predicted values should have evenly clustered around the zero line and 

maintained a consistent distance across the chart.  Homoscedasicity relates to normality 

of continuous variables and was evaluated using bivariate scatter plots.   

 

Procedure 

 

 Step One.  Data was collected for students beginning college in the fall of 2007, 

2008, and 2009.  The Center for Assessment at the college worked with Noel-Levitz to 

gain access to the survey results for all students in the targeted population.  All new 

students were required to complete the electronic survey which was processed by Noel-

Levitz in the same manner.  This procedure enabled the Center for Assessment to have 

access to the survey results within two days. 
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Step Two.  Because first year retention data is most accurate in predicting 

retention to completion, enrollment status for each student was provided by the college 

one calendar year following the student’s start date (Reason, 2003).  According to 

national norms for two-year college student retention, it was expected that approximately 

50% of the students will not be enrolled one year post-enrollment.  

For example, CSI scores for students beginning college in the fall of 2008 were 

collected and their enrollment status then added following the course census date in the 

fall of 2009.  The census date for courses occured on the twelfth class day.  Enrollment 

counts are considered validated by the state and federal governments as of this date and 

thereby become the official enrollment status of the college. 

Step Three.  After IRB approval from Baylor University, the college’s 

Institutional Effectiveness, Research, and Planning office redacted personally 

indentifying information from the student’s file and provided the data to the researcher. 

Step Four.  Pre-analysis of the data was completed and  included the handling of 

missing data,  analysis of demographic information, as well as testing for satisfaction of 

statistical assumptions.  This analysis was completed using the statistical software 

package SPSS. 

Step Five.  The data were analyzed through MPlus (v. 5.20; Muthén & Muthén, 

2008).  MPlus is a statistical program that allows a researcher to analyze complex data 

through a series of “models, estimators, and algorithms.”  This software can analyze 

longitudinal data, cross sectional, categorical, and continuous as well as perform complex 

Monte Carlo analyses (Muthén & Muthén, 2008). 
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Once the values for the measures of fit (BIC, AIC, LMR-LRT, and entropy) were 

determined, each of them were compared for class identification alignment.  Although 

AIC is less affected by sample size, values suggested by the BIC model fit analysis held 

more weight because of the conservative nature of the formula used to achieve the 

results.  AIC has also been seen as a poor indicator of class enumeration for certain types 

of analysis (Yang, 2006).  The emphasis in model selection was on BIC and AIC with the 

highest entropy and lowest number of classes being selected in conditions supporting 

multiple models. 

Step Six.  To analyze relationships between class membership and retention, the 

enrollment status for each student was coded and compared using a chi-square analysis.  

In order to control for students who might not intend to remain enrolled the full semester, 

enrollment status was collected after the census date, the twelfth class day, as was also 

used in state and national educational reporting.  Enrollment status was coded as “1” for 

enrolled and “0” for not enrolled in the semester one calendar year after their first date of 

enrollment (students first enrolled in fall 2007 were given enrollment status in fall 2008).  

To address the effect size of the relationship, Cramer’s V was utilized.  Phi and Cramer’s 

V are the two most commonly used effect size statistics.  Phi is used for 2x2 chi-squared 

statistics while Cramer’s V is used for more complex analyses. 

  



 

69 

 

 

 

 

CHAPTER FOUR 

 

Results 

 

 

The current study adds to the literature on retention, technical colleges, student 

persistence, early identification, and the use of assessments to predict enrollment trends.  

Specifically, this study focused on adding to the body of literature related to retention at 

technical colleges.  To reiterate the importance of the current study, in 2006, Secretary of 

Education Margaret Spellings issued a report expressing concern the United States could 

be losing its status as the world leader in post-secondary education (Spellings 

Commission, 2006).  Over 90% of surveyed employers agreed that employees must use a 

broader set of skills and require more post secondary training in order to be productive 

and successful at today’s jobs (McClure, 2010).  In general, more than half of all students 

who begin at two-year institutions never achieve a post-secondary degree (Garcia 2001; 

Garza & Rendon, 1996).   

According to Combs (2008), technical colleges, as compared to community 

colleges and universities, have higher proportions of first-generation students who also 

have other family obligations, receive little support and encouragement from family, are 

not experienced in tasks such as budgeting, and have few – or no – role models for 

educational performance (Combs, 2008).  Related to this point, there appears to be a 

paucity of research that would further examine this evidence suggested by administrators.   

Specifically, the research tends to focus on 4-year institutions who consider 

retained students those who have graduated within four or five years (Wild & Ebbers, 
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2002).  In contrast, students at community and technical colleges often have different 

goals such as short-term training, continuing education, or one-year certificate programs 

(Wild & Ebbers, 2002).  Research data strongly support the notion that motivational style 

is different for two-year students as compared with students attending four-year 

institutions (Stratil, n.d.). 

Though many indicators and student characteristics are similar across institutions, 

there is no standard pattern of attrition that fits across all institutions of higher education 

(Andreu, 2002).  Actually measuring retention has been termed “complex, confusing, and 

context dependent” (Hagedorn, 2006, p. 2).  Proactive institutions attempt to use student 

data to create patterns that are related to student retention which could permit the college 

to create intervention strategies that would improve retention statistics (Hagedorn, 2006).  

This research has focused in three general areas: demographic; individual characteristics; 

and external support. 

 

Purpose of the Study 

 

To reiterate, the purpose of this study was to identify latent classes of students 

related to retention using scores provided by completion of the College Student Inventory 

(CSI) (Stratil, 2000) at a mid-sized, public technical college located in central Texas.  

The model employed applies Tinto’s (1993) model of student integration as its 

conceptual framework.  Latent class analysis was the statistical technique used to identify 

factors that contribute to classes of persistence.  To achieve this purpose, two questions 

were investigated:  

1. Does the College Student Inventory (CSI) differentiate students into distinct 

classes?  
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2. Do these classes, or profiles, relate to student retention? 

The hypothesis was that there are a set of unobserved classes of students whose 

characteristics suggest enrollment tendencies as they relate to retention.  Results were 

expected to describe distinct classes that would relate to enrollment and non-enrollment 

across time. 

 

Participants 

 

The primary location for this study was a public technical college with a student 

population of approximately 6,500 students.  According to standardized placement tests 

(Accuplacer, Compass, Asset, or Texas Higher Education Assessment (THEA)), more 

than 60% of enrolled students required remediation upon enrollment, and 63.9% reported 

financial aid as a chief source of support (TSTC, 2009).  All of the institution’s new 

students were required to complete the CSI.  As a result, archival data was utilized for 

this investigation with research participants being provided by the institution.  In total,  

2,297 students applied to the college, completed the CSI, and enrolled in the spring, 

summer, or fall semesters of 2007, or the fall of 2008.  Table 3 in Chapter 3 provides 

further description of the demographic characteristics of the sample. 

 

Measures 

 

The CSI-B is a tool used by retention personnel to aid in the early identification 

and intervention of students at risk for dropping out of college (Stratil, n.d.).  The CSI-B, 

first introduced in 2000, is an adaptation of the longer CSI-A which has been used since 

1988.  The CSI-B contains 100 items with student responses to these items summarized 

by 17 different scales, organized generally under three categories: Academic Motivation, 
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General Coping Skills, and Receptivity to Support Services (Miller, 2005). The scales 

maintained in CSI-B include: Study Habits; Intellectual Interests; Verbal Confidence; 

Math and Science Confidence; Desire to Finish College; Attitude Toward Educators; 

Sociability; Family Emotional Support; Opinion Tolerance; Career Closure; Sense of 

Financial Security; Academic Assistance (receptivity); Personal Counseling (receptivity); 

Social Enrichment (receptivity); Career counseling (receptivity); Financial Guidance 

(receptivity); and Desire to Transfer.  Table 5 in Chapter 2 provides brief descriptions of 

each scale.   

In line with this study’s theoretical framework based on Tinto’s (1993) model of 

student integration, the CSI, “provides an effective means of promoting the academic and 

social integration of the student into the campus, …” (Stratil, n.d.).  Reliability of the 

instrument was established through an investigation of homogeneity and stability over 

time (Stratil, 2000).  Validity of the instrument has been established in many areas 

including content, concurrent, construct, and predictive (Stratil, 2000).  All references to 

the CSI in the current study refer to data collected as a part of the CSI-B. 

For further details on the reliability and validity of the CSI-B, one can contact 

Noel Levitz (“Noel Levitz,” 1998).  The weighting of variables and list of variables 

included the composite scores used in the current study are a proprietary formula 

provided as single composite scores in the customized CSI-B Advisor’s report.   

 

Institutional Review Board 

 

The Baylor University Committee for Protection of Human Subjects in Research 

is the official university Institutional Review Board (IRB) for the protection of human 

subjects or participants in laboratory learning experiences at or connected with Baylor 
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University.  The researcher obtained a letter of support and partnership from the college 

which provided the data and submitted it along with all required documents to the IRB.  

On July 7, 2010, the Institutional review board approved the present study as exempt 

from review according to federal regulations.  The research was given authority to  

move forward to data collection and analysis.  A copy of this approval is included in 

Appendix A. 

 

Pre-analysis Data Screening 

 

Prior to completing statistical analysis of any data, researchers should screen for 

four main characteristics.  These characteristics include but are not limited to: data 

accuracy, missing data, assessing the effects of extreme outliers, and fit between data and 

the assumptions of normality, linearity, and homoscedasticity (Mertler & Vannatta, 

2005).  All data were collected, scored, transmitted, and archived automatically through a 

web-based survey.  With this being the case, no manual data entry error could occur.  

This process ensured the accuracy of the data, in that whatever response the subject 

entered on the survey is the response that was coded in the data being analyzed. 

With regard to missing data, the instrument used was required by all students who 

were new to the college.  Scored composite responses were provided by Noel-Levitz and 

contained no missing data.  Therefore, no missing data needed to be handled.  

Because data entry errors and erroneous respondents were not of concern in this 

sampling, extreme outliers would be caused by respondents who were simply different 

from the others in the sample (Tabachnick & Fidell, 1996).  Results of the study needed 

to reflect the majority of the population, not the extreme outliers.  In the case of 

multivariate outliers, a statistical procedure using Mahalanobis distance can be applied 
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(Mertler & Vannatta, 2005).  This procedure is a χ
2
 statistic that compares the case in 

question with the mean of all variables for the other cases.  If there were outliers who had 

a value significant at the p < .001, they should be investigated further.  In an analysis of 

four dependent variables, the critical value of the Mahalanobis distance was 18.47.  In the 

present study, the critical value was neither met nor exceeded.  The largest value 

achieved in the present study was 17.61 among the four dependent variables.  Because 

the critical value was neither met nor exceeded, it can safely be assumed that there were 

not substantial multivariate outliers (Pallant, 2007).  Any respondent that has values to 

the extreme of the class averages can safely be considered unique students and are not 

expected to have a statistically significant effect on the analyses. 

Among the four dependent variables, the variable of receptivity was scored in an 

inverse manner when compared with the other three composite scores, dropout 

proneness; academic difficulty; and educational stress.  In order to continue with data 

analysis, the receptivity variable was recoded into RECPTinv using an automatic 

recoding beginning with the highest value.  For all other analyses, RECPTinv was used 

instead of the original receptivity raw scores so that all scores could be interpreted on the 

same metric 

 

Statistical Assumptions 

 

In order to protect against possible sources of error and bias, it was critical that 

data meet the three assumptions of normality, linearity, and homoscedasicity (Mertler & 

Vannatta, 2005).  To investigate normality, the Kolmogorov-Smirnov statistic, skewness, 

and  kurtosis were considered.  The value for the Kolmogorov-Smirnov statistic achieved 

for each variable was significant indicating non-normality, dropout D(12) = 0.034 (p 
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<.001); educational stress D(12) = 0.035 (p <.001); academic difficulty D(12)  = 0.05 (p 

<.001); receptivity D(12) = 0.033 (p < .001). 

 However, it is known that samples that may be skewed either positively or 

negatively  (n = 2297 in the present study) commonly reach this conclusion as the 

Kolmogorov-Smirnov is a conservative measure (Burdenski, 2000).  Therefore, 

histograms of each of the four composite scores and the Normal Q-Q plot were reviewed 

and suggested a reasonably normal distribution for all four variables.  Please refer to 

Appendix D for these plots and histograms.  Skewness and Kurtosis were also used to 

examine normality.  The values seen in Table 9 confirm that all four composite variables 

can be considered normally distributed (Pallant, 2007). 

 

 Linearity.  It was necessary that each variable meet the assumption of normality in 

order to then consider multivariate normality.  In order to assess the normality of all 

variables together, each pairng of variables was graphed into bivariate scatterplots.  These 

scatterplots were, and should be, elliptical (Mertler & Vannatta, 2005).  Linearity 

assumes that there is a straight line relationship between two variables.  Since this study 

used composite scores provided by the CSI, it is those four composite scores that were 

evaluated for linearity.  Non-linearity was examined through the evaluation of residuals 

 

Table 9 

Descriptive Statistics for Composite Variables 

 

Variable Mean Minimum Maximum Skewness Kurtosis 

     SE = .051   SE = .102 

Dropout -13.45 -39 7 -.294 -.212 

Educational Stress 254.52 27 479 -.149 -.741 

Academic Difficulty -18.58 -56 14 -.209 -.690 

Receptivity 222.80 1 438 -.050 -.810 
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plots (Mertler & Vannatta, 2005).  Predicted values should, and did, evenly cluster 

around the zero line and maintain a consistent distance across the chart.  Please find the 

residual plots in Appendix B. 

 

 Homoscedasicity.  Homoscedasicity relates to normality of continuous variables.  

The composite scores used in the data analysis of the present study were classified as 

normal following consideration of the bivariate scatter plots for all combinations of the 

utilized variables.  Bivariate scatter plots can be found in Appendix B.   

 

Confirmatory Factor Analysis 

 

Prior to investigating for distinct classes, the four composite scores were tested 

for the presence of a common latent or underlying factor.  The hypothesized single factor 

structure of these at-risk indicators was tested using confirmatory factor analysis. No post 

hoc model modifications were made.  Four statistics reflecting fit were reported: the chi-

square (χ
2
) test statistic, the root mean square error of approximation (RMSEA), the 

standardized root mean square residual (SRMR), the Tucker Lewis Index (TLI), also 

known as the Non Normed Fit Index (NNFI), and the Comparative Fit Index (CFI) as 

appropriate.  In evaluating model fit, the chi-square goodness of fit statistic was 

significant, χ
2
 (6) = 1747.903, p < .001, indicating that the one-factor model may not fit 

the data.  The chi-square statistic, however, has been indicated as being sensitive to 

sample size, thus other measures of fit must be considered. The root mean square error of 

approximation (RMSEA) compensating for the effects of model complexity was 0.124, 

which according to Browne and Cudek (1993) indicates an unacceptable fit of the model 

being greater than 0.05.  However, the standardized root mean square residual (SRMR) 
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value in this analysis was 0.048, which is within acceptable levels.  The value of Tucker 

Lewis Index (TLI), also known as the Non Normed Fit Index (NNFI) was .878 and the 

value of the Comparative Fit Index (CFI) was .959.  Hu and Bentler (1999) note that fit 

index values of .95 (or better) are indicative of good fit.  In evaluating model fit, these 

results indicate that the hypothesized one-factor structure of the CSI appears to fit the 

data at an acceptable level on the whole.   

 

Research Question One 

 

Does the College Student Inventory differentiate students into distinct classes?  

With the assumptions of normality addressed, and the confirmation that the four 

composite scores reflected a common factor, further data analysis using MPlus was 

possible to determine if latent classes existed.  In order to cross-validate the results of the 

data analysis, the full data set was split into two random halves.  All analyses were 

conducted in MPlus and performed on both the full data set and the two randomly 

divided halves. 

Latent class analyses were completed using the four composite variables, dropout 

proneness, academic difficulty, educational stress, and receptivity.  Because the four 

composite variables can be considered continuous, latent class analysis with continuous 

latent class indicators was the selected method of analysis.   

Latent class analysis (LCA) uses primarily three statistics to determine if a 

specific number of latent classes exist within the data.  In determining model fit, AIC, 

BIC, and entropy were specifically utilized.  Since AIC has been noted as a less 

conservative indicator of model fit, the values provided by BIC were used ultimately to 

identify the best fitting model.  The values achieved in the analysis are detailed in Tables 
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10 through 12.  In the tables, the possible solutions tested are listed on the first row as the 

“Class Solution.”  By using the lowest values of BIC, a 13 class solution was identified as 

the best fit. 

 

Table 10 

Statistics of Model Fit for First Random Half 

 

Class Solution 10 11 12 13 14 

 AIC 19689.73 19652.541 19598.711 19553.48 19543.721 

 BIC 19956.365 19944.331 19915.655 19895.578 19910.974 

 Ent 0.842 0.853 0.864 0.86 0.809 

 

 

Table 11 

Statistics of Model Fit for Second Random Half 

 

Class Solution 10 11 12 13 14 

 AIC 20169.111 20092.183 20020.156 19977.024 19960.536 

 BIC 20437.362 20385.741 20339.02 20321.195 20330.013 

 Ent 0.831 0.846 0.86 0.861 0.86 

 

 

 Given the values presented above, a composite of scores were used to determine 

that a 13 class solution was the best fit for the model sample data.  BIC for both halves 

and the whole suggested a 13 class solution (the lowest values were seen in the thirteen  

 

Table 12 

Statistics of Model Fit for Whole Sample 

 

Class Solution 10 11 12 13 14 

 AIC 39851.835 39715.66 39607.216 39555.091  No 

 BIC 40156.021 40048.543 39968.796 39945.367  Conver- 

 Ent 0.826 0.846 0.851 0.858   gence 
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class model) as did entropy values and AIC for both the second half and the whole data 

set.  An analysis using the Lo-Mendel-Rubin test (LMR-LRT) rejected all (H0: class-1) 

models up to 12 classes but did not reject the 13 class model of the full data set, p <.001.   

Though detailed class demographics can be found in Appendix C, it is pertinent to 

point out some notable values among the thirteen classes. For example, Class 2 and 9 

have members with lower high school GPAs, lower levels of both mother and father 

education levels, and higher number of students in the “not-enrolled” category.  This 

finding is in contrast to Class 7  members who have a higher retention rate as well as 

higher high school GPA values, and higher levels of both parent’s education.   

 

Research Question Two 

 

Do these classes relate to student retention?  To analyze relationships between 

class membership and retention, the enrollment status for each student was coded and 

compared using chi-square (χ
2
) analyses.  In order to control for students who might not 

intend to remain enrolled the full semester, enrollment status was collected after the 

census date, the twelfth class day, as is also used in state and national educational 

reporting.  Enrollment status was coded as “0” for not-enrolled and “1” for enrolled in the 

semester one calendar year after their first date of enrollment (e.g., students first enrolled 

in fall 2007 were given enrollment status in fall 2008).  One consideration was to further 

code enrollment according to dates of departure.  Some students may not enroll for one or 

more semesters but, at some later timepoint, may choose to re-enroll in school.  Students 

who do not enroll for a period of time (1 or more semeseters) and re-enroll at some later 

point in time (2 or more semesters) are considered “stop-outs” (Pascarella & Terenzini, 

1993).  However, when a third category, “stop-out” was included, the low frequency (< 



 

80 

 

2%) in the classes of the third category made chi-square comparisons for retention 

impossible.  So, final analysis included only enrolled or not-enrolled status.  For effect 

size, Phi (Φ) is used for 2x2 chi-square statistics while Cramer’s V is used for more 

complex analyses. 

Data analysis suggested that the relationship between the latent class membership 

and retention was statistically significant χ
2
(12) = 27.713, p =.006.  Although, when 

further examining the classes through the use of standardized residual values (full list in 

Appendix D), it appears that no single class was significantly related to retention.  

Classes 2 and 9 did have higher levels of non-retained students than was expected and 

class 7 had higher levels of enrolled students that what was expected (standardized 

residuals for Class 7 = 1.74; Class 9 = 1.50, Class 7 = 1.19).  A post hoc power analysis 

indicated that the achieved power was 1 – β = 1.00 for an effect size of .30 ( df = 12, n = 

2297) and 1 – β = 0.917 for an effect size of .10 ( df = 12, n = 2297).  Power was  not 

strong enough to detect a very small effect size.  Also, the frequency counts for all cells 

were above the minimum threshold of 10 samples.   

The lack of individual cell significance can also be related to a phenomenon 

called Simpson’s Paradox (Blyth, 1972).  This situation refers to the relationship between 

cells that can have adverse (or inflated) influences on the overall statistical significance 

of the analyses.  In the present study, the paradox could be a consideration as the two 

classes that are trending towards significance may be combining to influence overall 

significance. 
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Additional Related Variables 

 

In further comparisons of variables identified as significant predictors of student 

success (see Chapter 2 for detailed description), chi-square analyses were completed with 

the class membership and gender, hours of work per week, father’s education level, 

mother’s education level, and high school GPA.  All were found to be significant with 

small to moderate effect sizes except hours of work which was not-significant.  

Furthermore, high school GPA was found to have a moderate effect size.  Standardized 

residuals above +/- 1.96 are considered significant.  Throughout the tables, there were 

significant values, especially in the high school GPA comparison.  Detailed results of 

each analysis can be found in Appendix D.   

 

Summary of Data Analysis 

 

In summary, both questions posed in this study were answered with statistically 

significant results.  It was found that the cross-validated data supported a 13-class latent 

class model with clearly defined classes.  However, latent class analysis can be restricted 

to class identification when further analysis is limited to simple statistical calculations 

such as chi-square.  In the present study, restrictions in detailed analysis were 

encountered when considering the dichotomous enrolled/not enrolled status.   

In response to the second question, overall, the model related to retention and 

though no single class was found to be significantly related to status at three semesters 

following the point of enrollment.  It was noted that certain classes out performed 

expectations with relation to retention while other classes underperformed.  In a 

comparison of other variables established as significantly related to college student 

success, the data and 13 latent classes supported the significant effects of each variable 
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(mother’s education, father’s education, gender, and high school GPA) but did not 

support hours of work as significant. 

  



 

83 

 

 

 

 

CHAPTER FIVE 

  

Discussion  

 

 

The previous chapters have discussed the state of retention in higher education, 

especially at technical colleges, provided a brief review of literature, and reported 

findings from the data analysis.  In this chapter, the study will be reviewed and 

summarized.  Findings will be discussed with relation to practical use and the body of 

literature related to retention.  Suggestions for policy and practice changes as well as 

needs for future research will conclude this chapter. 

 

Summary of the Study 

 

Overview of the Problem 

 

Over 90% of surveyed employers agreed that employees must use a broader set of 

skills and require more post-secondary training in order to be productive and successful 

at today’s jobs (McClure, 2010).  In an effort to continue filling the pipeline of workers 

needed for Texas industries, the tax payers of the state provide financial assistance to the 

technical college system, as well as their local community college, in addition to federal 

student financial aid (Paredes, 2010).  As a result, technical colleges are typically funded 

at similar rates to their academic focused counterparts-community colleges (Paredes, 

2010).  Yet, it costs approximately three times as much to operate a single technical 

course than it does to hold an academic class (E. Stuckly, personal communication, May, 

2010).  This difference in cost of instruction can lead to decreased expenditures in other 

areas of the budget, specifically student services (Bailey et al., 2005). 
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Improving student retention is a costly endeavor that can pay off in the long run 

for both the student and the institution.  According to McClure (2010), the average 

institutional expenditure per full time student is approximately $14,000 at research 

universities, $10,000 at bachelor’s granting institutions, and $8,000 at community 

colleges (ACTE, 2010c).  The national interest in retention lies in the economic impact 

on college graduates.  By attaining a minimum of an associate’s degree, the average 

annual household income increases by more than $14,000 (Post Secondary Opportunity, 

2009).  For every dollar invested in technical education, American states can expect to 

see from three to seventeen dollars returned in state revenue (ACTE, 2010a). 

Thus, in educational settings, as well as in the discussions of policy makers in 

Washington and businesses around the US, the topic of retention in higher education is 

being discussed as a pressing concern (Braxton, McKinney, & Reynolds, 2006).  Gaining 

skills through technical education can also have great impact on communities.  Research 

has suggested that increased education, specifically technical education, lowers levels of 

both first-time and repeat incarceration, decreases violent offenses, decreases community 

health care costs, lowers levels of poverty, and lowers the overall unemployment rate 

(ACTE, 2010c). 

Within institutions of higher education, retention rates, however, vary from 

eighteen to more than eighty-eight percent (Hagedorn, 2006).  One technical college 

located in Texas has observed retention rates fall over the last few years from a high of 

55 to 65% in the late 1980’s to just over 28% for the cohort beginning in 2006 (Morris, 

2008).   
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Demonstrating the importance placed on student retention in Texas, the Texas 

Higher Education Coordinating Board (THECB) introduced “Closing the Gaps” in 

October 2000.  Creators expect to add 500,000 more students in post secondary education 

as well as increase the number of degrees, certificates, and other identifiable factors of 

student success by 50 percent (Texas Higher Education Coordinating Board (THECB), 

2000).  The THECB requires institutions to create, monitor, and report outcomes related 

to their strategies directed through the Closing the Gaps initiative.   

Though many indicators and student characteristics are similar across institutions, 

there is no standard pattern of attrition that fits across all institutions of higher education 

(Andreu, 2002).  Thus, measuring retention can be “complex, confusing, and context 

dependent” (Hagedorn, 2006, p. 2).  Given this context dependence, it would appear 

necessary to examine technical colleges on their own.   

As noted earlier, researchers have focused in three general areas: demographic 

variables such as age, ethnicity, gender; individual characteristics such as motivation, 

GPA, graduation rates; and external support such as institutional programs, student 

services expenditures and faculty/student interaction.   

As a result of this body of research, there appears to be three mainstream retention 

theories employed by practitioners today.  First, Astin’s (1993) theory of retention relates 

to Tinto’s theory of integration described below, but it is more focused on student 

involvement positing that the more involved a student is, physically and mentally, in his 

or her school surroundings, the more likely s/he is to stay enrolled.  Bean’s (1983) theory 

of student attrition has focused on the interaction with peers and the institution as well as 

how those interactions affected the student’s beliefs.  Bean stressed the influence of 
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student’s beliefs prior to enrolling in college, the function of student’s beliefs in shaping 

attitudes about persistence, and the effects on reward structures (Hagedorn, 2006).   

Tinto (1993) considered the integration of a student into his/her academic and 

social settings of utmost importance.  In his theory, the institution should be concerned 

about identifying matches between the student’s environment and his/her institutional 

commitment (Hagedorn, 2006).  Student success lies in the student’s ability and actions 

to become involved in the institution (Tinto, 1987).  This integration is achieved through 

both formal and informal systems, which can be academic and/or social in nature (Tinto, 

1993).  Though typically used in 4-year university settings, there are a limited number of  

studies that have provided support for his theory at community college levels (Braxton, 

Sullivan, & Johnson, 1997; Cabrera & Nora, 1994).  Pascarella and Chapman (1983) 

discovered that, when segregated by institution type, social integration appeared to 

played a stronger role at four-year residential universities while academic integration 

appeared to be more influential at two-year institutions.   

With the paucity of research related to retention at technical colleges, it is not 

surprising that there is little literature related to Tinto’s model of integration to this 

setting.  With the instrument selected for the present study, two of the points that Tinto 

addresses in his model were considered.  Specifically, academic motivation which can be 

considered a level of academic integration and receptivity which can be considered a 

signature of social integration.  As is supported by prior research, two-year colleges, 

more notably technical colleges, are not known for their social life or student activities 

(Pascarella & Terenzini, 1991).  When considering the present study in relation to Tinto’s 
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theory, one would need to remember the potential tendencies towards lower levels of 

social integration at both two-year and technical colleges. 

Specifically related to the College Student Inventory (CSI-B), Stratil (n.d.) 

reiterates the need for institution-specific analyses of these scales.  Aligning with Tinto 

(1993) and Pascarella (1991), the variability within institutions of a certain type appears 

to be greater than that between institution types.  It is highly recommended that 

institutions create their own formulas to help interpret CSI scales, along with other 

institutional factors, thereby creating a customized profile of the student retention 

tendencies. 

With the current economic recession, record high unemployment rates, and 

significant numbers of retirement-eligible employees in all industry sectors, the need for 

technical training and shorter educational paths appears to be at an all-time high (Pitt, 

2008).  However, institutions must be prepared to assist students through the steps to gain 

an education.  In order to accomplish this goal, administrators and retention specialists 

need tools to allow for the early identification of struggling students.  These tools must be 

reliable and valid, as well as specifically focused on two-year and technical colleges.  

More importantly, a reliable and valid tool must be implemented and continually used in 

such a way as to provide an individual institution the ability to customize student profiles 

and intervention strategies. 

 

Current Knowledge and Practice 

 

The literature on post-secondary student retention is copious.  Researchers have 

found that demographic variables such as age, ethnicity, gender, and socioeconomic 

background can all aid an institution in identifying students who are at risk of not 



 

88 

 

completing their course of study.  Minorities in each of these areas appear to be at greater 

risk of dropping out of school than their non-minority counterparts.  In addition, 

individual characteristics of students that are present pre-enrollment and post-enrollment 

can aid in retention intervention programs.   

Based on findings from previous research such as Astin (1993), lower levels of 

parental education, lower scores on placement tests, primary language other than English, 

and students who receive financial aid are all at an increased risk of non-completion.  

Within the first year of college, institutions can also use variables such as time of 

registration, employment status, level of academic and social engagement, existence of 

academic goals, enrollment status, and active coping mechanisms to identify students 

who might be at risk for departure.  Finally, research at 2-year and 4-year institutions has 

shown that variables related to external support can provide information about 

institutional retention trends.  Smaller colleges, highly selective institutions, and those 

with lower administrative costs and higher expenditures on student services tend to have 

higher retention rates when compared to larger colleges, those with open enrollment, and 

those with higher levels of administrative costs.  

Research has also identified some intervention strategies that might benefit 

students at risk for non-completion.  In order to aid in academic integration, institutions 

can implement mentor programs with alumni, older students, or industry.  They can also 

link the students to more experience in their selected field, by providing peer tutoring and 

integrating them into learning communities.  In order to support social integration of 

students, institutions can foster the development and success of such projects as ethnicity 

based clubs, interest-based tournaments or intramural activities, build interactive campus 
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life programs, offer a wide variety of student services such as counseling, special 

accommodations, financial support, and support for childcare. 

 

Gaps in the Research 

 

Research has consistently supported two strong predictors of college success: high 

school grade percentage average (GPA) and motivation.  Motivation is typically 

measured within a specific domain such as academics or athletics while high school GPA 

is a demographic variable that is collected on all college applications.  Though there are a 

number of placement tests that determine both knowledge (GPA) and ability, few tests 

allow for an integrated assessment of demographics and motivation.  In the Mental 

Measurements Yearbook (Fourteenth Mental Measurements Yearbook, 2009), a search 

for assessments involving integration from 1985 to 2009, yielded no results that related to 

academic or social integration measures.  A separate search of the same database for 

assessments that investigated persistence and/or retention yielded a single result: the 

Noel-Levitz College Student Inventory (CSI).  The CSI is an assessment that integrates 

demographic variables, motivation, and receptivity into individualized scores for college 

students.  Although it assesses integration within a single subtest, it is more focused on 

persistence.  Thus, the CSI is typically used as a tool to identify students who are at risk 

for dropping out of college. 

Though extensive research has been conducted in the sub-topics discussed 

previously, there is a significant gap in the literature related to the use of assessments to 

measure and achieve positive improvements in retention as well as their application in a 

two-year technical college setting.  The various studies discussed above use a wide 

variety of surveys, assessments, and institutional data to arrive at their conclusions.  
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These studies are also based on data that explore predominantly four-year institutions 

and/or two-year colleges that have a focus on accepting and supporting transfer students 

versus technical colleges, which may be 2-year but not focusing on transfer.   

Previous research has typically investigated one variable at a time, or each 

variable independent of one another.  However, in reality, a student will likely posess 

several characteristics that would place him/her at risk for non-completion.  For example, 

one student may be female, Hispanic, come from a low income family, have parents who 

did not attend college, be attending a large state university, and does not know anyone 

who is also attending that school.  Without using a tool such as the CSI, a department 

examining retention would have to create their own weights for each of these factors and 

attempt to connect them into a profile of some sort.  The use of the CSI allows for 

nationally normed weights on the most common at-risk indicators for students, used in 

tandem.  The present study used those nationally normed weights and tested them at a 

technical college campus. 

 

The Current Study 

 

Practically, the purpose of the present study was four fold.  First, the results from 

the present study, as well as the method, provide a framework for institutions of higher 

education to institute an early identification program to aid in preventing student attrition 

using the CSI.  Also, being able to group students in distinct classes aids in creating 

efficiencies of scale with relation to intervention techniques and application of those 

strategies.  In short, working with groups of students will be less costly to the institutions 

than attempting to intervene with many and various individuals on an ad hoc basis.  

Leading from this was the third practical purpose, which may be considered an effort to 
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maintain practical case management.  If a retention officer can single-out troubled 

students within targeted groups, and can monitor completion by group membership, it 

will create a more effective implementation of retention strategies for each student.  

Finally, the ultimate purpose was to create a positive return on investment (ROI) for IHEs 

when considering the cost to implement retention strategies as compared with the 

improvement of institutional retention as a whole. 

The research oriented purpose of this study was to identify latent classes of 

students related to retention using scores provided by completion of the College Student 

Inventory (CSI) at a mid-sized, public technical college located in central Texas.  The 

model employed applies Tinto’s (1993) model of student integration as its conceptual 

framework.  Latent class analyses were used to identify factors that contribute to profiles 

of persistence.  To achieve this purpose, two questions were investigated:  

1. Does the College Student Inventory differentiate students into distinct 

classes?  

2. Do these classes, or profiles, relate to student retention? 

The hypothesis was that there are a set of unobserved classes of students whose 

characteristics suggest enrollment tendencies.  Results were expected to describe distinct 

classes that suggest enrollment and non-enrollment at a given time point. 

Actual results were significant for both questions.  The data was cross-validated 

using two random halves and the full sample.  Collected data supported a 13 class 

solution during the latent class analyses.  There was also an acceptable level of entropy.  

These two points mean that the random halves and the full data set support 13 clear 

classes of students.  Though fewer classes would have been preferred, providing case 
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managers focused on student retention the ability to strategize and target thirteen groups 

instead of individual students would likely be a benefit. 

In investigating the second research question, a chi squared analysis initially 

suggested a significant relationship between the thirteen distinct latent classes and student 

retention.  Retention included only retained and non-retained options as consideration for 

other retention statuses, e.g., stop-outs, was found to be of little significance.  Though the 

overall chi-squared analyses was statistically significant, further investigation of 

individual classes through the use of standardized residuals found no single class met the 

critical value to be considered significantly related.  Additional analysis of the classes 

with relation to retention was not possible in this study as the formula for determining the 

composite scores is a proprietary formula held by Noel Levitz.   

There are several possible explanations for this discrepancy in the individual cell 

significance levels as compared with the overall significance.  First is that the effect size 

is simply too small for the analyses to detect.  A post-hoc analysis was completed and 

found that the analyses had enough power to detect both a small and moderate effect size, 

but failed to achieve enough power to detect a very small effect size.  In practice, it may 

be possible that a very small effect size may still be practically useful, but that would be a 

study for future research.  Another explanation for the discrepancy lies in a situation 

frequently referred to as Simpson’s Paradox (Blythe, 1972).  This instance occurs when a 

combination of cells in the chi squared analysis react together to cause inaccurate chi 

squared significance levels.  Often, a highly ranked cell result will counteract a much 

lower cell result, thus making the overall effect little to none.  In this study, it could be 

possible that the classes which exhibited higher standardized residual values may have 
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been high enough to pull the entire analyses into the range of statistical significance.  

This finding also provides additional support to the notion that the method for this study 

is the most important result, not the composition of the classes. 

 

Implications for Retention Theory 

 

The implications for retention theory that can be taken from this study are three 

fold that align with the research questions and additional variable analysis.  First is the 

notion of employing variables to create latent classes, second is relating the membership 

of those classes to retention, and third is identifying variables within the classes that 

might lead to changes in retention practice. 

 

Latent Classes of Students 

 

First, and most importantly for retention theory, is the notion that many variables 

can be weighted and compiled to create composite scores, and then those scores used in 

combination to identify classes of students.  In short, this means that researchers can use 

composite scores to create profiles of students which can then be used to target 

intervention efforts. 

In this study, the analysis supported the presence of thirteen classes.  However, it 

should be noted that the process of identifying distinct classes is what is most critical to 

retention theory, not the exact number of classes.  It is the process that can be replicated 

at institutions to identify the number of classes that their existing student populations 

occupy.  It would be logical to assume that the number of classes may relate specifically 

to the characteristics of each student body, revealing a local solution.  The process 

confirmed that the College Student Inventory (CSI) and the four composite variables of 
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dropout proneness, academic difficulty, educational stress, and receptivity to support 

services, do appear to relate to a single latent factor, rather than classes being the result of 

sample data.  The process of latent class analysis appears to lead to statistically 

significant findings and to the clear demarcation of classes of students as it relates to 

retention. 

Research in retention has shown that many variables can be used to identify at-

risk students.  Some of the more commonly investigated variables that make a student 

“at-risk” for non-completion are: lower levels of parental education (Crisostomo & Dee, 

2001; Kirby et al., 2007); lower scores on placement tests (Kirby et al., 2007; Mattson, 

2007; Scott et al., 2006); primary language other than English (Crisostomo & Dee, 2001); 

students who receive financial aid (Danziger, 2007; Kirby et al., 2007); and those 

students with jobs (Tovar & Simon, 2006).  With this type of procedure, one could 

potentially account for the impact of each of these variables as most have already been 

included in the composite scores provided by the CSI and give a fuller picture of the 

student(s).  Using latent class analysis in the study of retention permits researchers to 

gain a full picture of the struggling and successful students, without leaving variables out 

of the formula by examining them in combination.   

 

Relating Latent Classes to Retention 

 

The second most poignant result produced by this study was the ability to relate 

the latent classes identified in the data analysis in the first question to other variables, 

specifically retention.  Though theory has provided insight into individual variables 

before, this study takes into account many of the numerous characteristics that a student 

may possess, and through the composite scores provided by the CSI, relate them to 
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specific classes, or groups of students who share the same characteristics.  The 

implication of this single point opens up many opportunities for practice that will be 

discussed in the implications for practice section. 

It is interesting to note that the classes trending towards significance with students 

identified as non-retained students scored most at-risk in all four composite score areas.  

Inversely, the class that was trending towards significance with students who remained 

enrolled scored in more positive ranges on all areas.  However, since no single class 

reached statistical significance, it cannot be considered more than an interesting point 

without further research. 

 

Relating Classes to Other Variables 

 

In line with previous research (Kirby et al., 2007), the present study found that the 

most significant variable in the latent classes was the high school GPA of the students.  

Also significant in previous literature was the level of education obtained by the parents 

(mother and father) (Crisostomo & Dee, 2001).  In contrast with other studies, the hours 

of work that a student completes each week was not significantly related to class 

membership (Tovar & Simon, 2006).  Results of the analysis of additional variables can 

be found in Appendix C.  To compliment questions posed about the nature of the 

technical college student, this study directs future research that may help compare, 

contrast, and support these students. 

Research related to retention leads to the conclusion that there is no single “silver 

bullet” that would “fix” the problems plaguing unsuccessful students.  When it comes to 

persistence however, latent class analyses permits the investigation of a complete picture 

of students, which would enable more efficient and effective intervention. 



 

96 

 

Implications for Practices in Retention 

 

Though the implications from this study are important for the research related to 

retention, it is likely the implementation of the methods and results that will make the 

largest impact on student retention in institutions of higher education.  The implications 

for practices in retention have been divided into three sections in order to more succinctly 

organize the emphases. 

 

Early Identification 

 

Tinto (1993) stressed the importance of early identification of students who may 

struggle to complete an academic degree.  As is common practice in many fields, there is 

a pervading view that the earlier an intervention can occur, the more likely there will be 

positive impact on success for those who receive intervention.  This is no different in 

retention practices.  Many times, institutions wait until a student has left before they 

investigate why they are no longer enrolled.  The question becomes: why not identify 

which students may struggle and examine what they may struggle with, before they fail?  

This emphasis on early identification and intervention is the strongest practical 

application of the results from this study.  Using the data provided by these latent class 

analyses, researchers can identify students’ strengths and weaknesses, and categorize 

them appropriately for interventions, within a few days following their completion of the 

assessment.   

Most institutions of higher education require assessments such as the CSI to be 

completed within the first week of classes (some before classes begin and others within 

the first three weeks) (Stratil, 2000).  However, with early identification as the goal, the 

CSI should be completed at the time of application in order to give retention personnel an 
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opportunity to adequately prepare for the incoming students.  Thus, it is important to not 

only prepare classes and rooms but to prepare services and programs specifically targeted 

at the distinct entering student classes well in advance. 

 

Targeted Intervention 

 

As would be expected from an open enrollment policy (e.g., admittance is not 

based on academic preparedness, demographics, or previous academic experiences), a 

diverse population typically exists in technical colleges.  While diversity is 

predominantly ethnicity-focused, technical colleges also attract non-traditional students 

such as older students, students with families, and students changing careers.  According 

to Combs (2008), technical colleges tend to have higher proportions of first-generation 

students who also have other family obligations, receive little support and encouragement 

from family, are not experienced in tasks such as budgeting finances, and have few – or 

no – role models for educational performance (Combs, 2008).  Tied into this barrier is the 

lower rate of student financial aid funding for technical colleges by both granting 

agencies and loan companies (Combs, 2008).  So, with these demographics and lower 

levels of funding, the question emerges as to how a technical college would begin to 

improve student success outcomes?  There are two means of making the implementation 

of intervention strategies possible: return on investment and economies of scale.  These 

typically business-related practices align with the foundations and purpose of this study.  

Being able to group students into larger classes helps to narrow the intervention strategies 

from individualized customization on an ad hoc basis to reasonable likelihood of success 

using homogeneous groups with shared characteristics related to retention.  This 
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methodology also permits targeted tracking and small-scale monitoring of interventions 

without requiring extensive hours of personal contact on an individual basis.   

A sample college should be able to manage thirteen groups of students instead of 

attempting to identify multiple at-risk indicators, guess as to the impact they will have on 

the student, create an intervention strategy customized to each student, implement the 

strategy, and most likely move on to the next individual case instead of evaluating the 

outcomes.  Having a foundation of thirteen distinct groups, each with certain at-risk 

characteristics, will make managing a retention effort much more effective and efficient 

for an institution. 

Also, by relating membership in the latent classes to retention, the retention 

practitioner can now select which classes would most likely benefit from intervention and 

what type of intervention to employ on which classes.  This will also make institutional 

expenditures towards improving student retention more effective, as the institution will 

be funding targeted strategies to fit each specific group, instead of blanket efforts.  In 

short, practitioners need tools that would allow for more effective identification of at-risk 

students, assist them in determining the proper intervention techniques, provide 

opportunities to implement these interventions on a larger scale, and provide the 

opportunity for evaluation that might make more funding available.  The methodology 

utilized in the current study attempts to achieve these goals for practitioners in retention. 

 

Implementation and Evaluation of Intervention Techniques  

 

The framework for this study was Tinto’s (1993) model of student persistence.  In 

his model, there were two main areas of integration that must occur in order to become a 

successful (retained) student.  These two areas, academic and social integration, are both 
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addressed in the composite scores used in the data analysis.  The analysis found support 

for thirteen classes that significantly relate to retention.  It is not enough to know that 

there are classes, or even that certain types of students fall into the different classes.  

Practitioners must be able to implement interventions based upon these classes.  By 

knowing how many students fit each profile, what different composite values exist in 

each profile, and how many students are likely to be members of each class, practitioners 

can effectively plan, implement, and evaluate intervention strategies. 

Though there are a number of theorists who provide suggestions for early 

intervention, the National Academic Advising Association (NACADA) relies heavily on 

Tinto’s model of student persistence as can be seen in their recommendations for advisor 

actions and support (Campbell & Nutt, 2007).  Some common Tinto-based tactics used at 

institutions of higher education with relation to retention are mentor programs (e.g., 

faculty, staff, and peer), loan counseling sessions, new student orientations, student 

activities, learning communities, academic core programs, interdepartmental classes and 

instructor exchanges, living/learning communities, study groups, active advising, and 

individual as well as group feedback to name a few (Braxton, Milem, & Sullivan, 2000; 

Elkins, Braxton, & James, 2000; Draper, 2002).  For example, there are mentor programs 

that connect new students with upper-class students and/or alumni.  Other similarly 

focused tactics might include peer tutoring by either same-status or more advanced 

students, or apprenticeships with alumni in the workforce. 

As research has indicated, two-year colleges struggle with social integration.  

Tinto’s methods for intervention focus heavily on connecting academics with social 

interactions.  If the more formal suggestions listed above are not possible or practical at 
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an institution, one might consider less formal social outlets such as minority-based 

organizations such as Hispanic Students Association or career specific organizations.  

Students might also be interested in experiencing a growing number of interest-based 

activities such as gaming tournaments or intramural activities.  The efforts that 

institutions can implement to encourage social integration are extensive.  A few examples 

are cross discipline activities, student activities, campus life, residence communities, 

cultural or interest-based student club support, personal counseling services, student 

support for childcare, seasonal and holiday events, community service projects, and 

increased services for students with disabilities. 

 

Summary of Implications 

 

The results of this study could open doors for institutions, specifically the more 

tight-budgeted technical colleges, to allow the investigation of retention improving 

strategies.  The first step would be to begin to understand the institutions’ student body 

and the at-risk characteristics that exist in their specific population.  Early identification is 

one of the most crucial steps in having success with any retention strategy, which relies 

on understanding the student population to begin with.  Second, using the student profiles 

created by latent class analyses, an institution can select strategies which are custom 

made for each individual class of students.  For example, strategies to increase receptivity 

to support services may include mandatory orientation sessions or meetings with 

counselors/support groups.  Those strategies are not needed for all groups but, instead can 

be implemented with only those groups that exhibit need.  This process leads to the third 

point of implication, implementation and evaluation of strategies.  By using the 

relationship between the student classes and retention, institutions can have base line  
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data from which to determine if implemented strategies are making a difference in 

student success.  Institutions can track both class-specific and institution-wide programs 

and services for effectiveness.   

 

Future Research 

 

Though there is much literature on retention in higher education, most of the 

studies have taken place at 4-year institutions, both public and private.  More recently, 

the literature has been broadened to include community colleges.  However, there still 

exists a paucity of research involving technical colleges.  This study breaks ground with 

new methodology for retention studies and adds to the small body of literature on 

technical colleges.  Therefore, there are a number of recommendations for future 

research.  Four targeted areas for continued focus are detailed below. 

 

Technical Colleges 

 

An important next step for this line of research would be to test the same 

procedures at other technical colleges, preferably some that maintain a higher percentage 

of female students.  Most technical colleges with allied health programs (e.g., nursing) 

enroll closer to 50% females as compared with the 23% observed at the sample college.  

Future research related to technical college student retention should build on the latent 

classes identified in this study and evaluate those classes at other technical institutions.  

 

Other Institutions of Higher Education 

 

Because the number of stand-alone technical colleges is small, it may be more 

practical to add to the body of research using technical colleges, community colleges with 

technical foci, and/or for-profit technical colleges.  This expansion to other institutions 
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with technical foci would enable the methodology and theories to be enacted at other 

institutions.  Future studies at these possible institutions would also add to the body of 

literature, small though it may be, that describes each of these institutions – including 

similarities and differences.  Building upon the point above, the inclusion of other 

institutions of higher education such as proprietary schools, public and private 

universities, and specialized training schools would continue to add to the literature about 

student profiles.  Practically, having empirically based literature that provides insight in 

the differences in student profiles at different types of institutions would not only benefit 

retention officers but, could potentially benefit the administration at the colleges and 

funding agencies selecting where to allocate funds to receive the most effective benefit. 

 

Alternative Variables 

 

The makeup of today’s student population is much different than it was just ten to 

twenty years ago.  Today’s students are more diverse and expect to be treated as such 

(Reason, 2003).  As a result, new variables have been added to some institutions’ 

applications including sexual orientation, commuter status, and work/family obligations 

(Reason, 2003).  While traditional measures for retention include first semester 

enrollment numbers compared with graduation rates, future research should include more 

variables than those available for this study specially with the diverse students typically 

found at technical colleges.  This is important as the sample college was not nationally 

representative of females.  Other colleges in the system of schools offered allied health 

programs and thus enrolled more female students.  Future research should examine the 

effects of class membership when related to student gender and the composition of the 

classes with a sample that was more representative of females. 
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A second area of interest would be the addition of other coding opportunities for 

students who are not enrolled in the third semester following their first point of 

enrollment but, may enroll at some point later.  Typically, those students are not called 

“drop outs” but instead are considered “stop-outs” (Woosley, 2004).  Because of the 

nature of this study and the fact that the number of stop-out students did not significantly 

contribute to sample numbers, stop-outs were considered not-retained.  The ability to 

examine stop-out students would be valuable.   

Researchers might also consider students who leave college for positive reasons 

such as finding a job or achieving a promotion.  Future research investigating college 

student departure might consider both negative and positive reasons for student departure. 

 

Intervention Techniques 

 

A fourth area of potential research would be to take the findings one step further – 

to the development of techniques used for intervention.  As has been mentioned in 

several points before, Tinto (1993) and other retention-focused theorists have many 

suggestions for intervention strategies.  Thus, targeted implementation and evaluation of 

the strategies as developed within certain classes of students would add greatly to the 

literature. 

A few highlights that might work well with the type of students observed in this 

study would be those strategies focused on a connection to careers and those strategies 

that help open students to services.  One program which might help with career 

connection would be to identify the classes of students that scored high on academic 

difficulty and connect those students with recent graduates from their own field and/or 

more advanced students.  The connections to the ultimate outcome, students who have 
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completed or are progressing satisfactorily, might help the struggling student connect 

back to the academics.   

A second example would be the implementation of counseling or special services.  

Some commonly used techniques are parenting classes, alcohol/drug awareness courses, 

personal counseling, time management/studying skills, and a number of others depending 

on the context. 

One different, and potentially extremely valuable, study would be to incorporate 

qualitative analyses with both the selection and implementation of intervention strategies.  

Researchers could document both the experiences of the case worker and the student 

being targeted with the efforts.  This qualitative research would allow for more in-depth 

analysis of the actions and decisions that both caseworkers and student would make 

throughout the course of the process.   

 

Summary 

 

In summary, this study found that using composite scores created by a number of 

variables which relate to retention can in fact identify latent classes of students that relate 

significantly to retention.  The data in this sample supported thirteen distinct classes and 

can be described either at the class level, or by the characteristics of individual 

membership.  Though this study would be generalizable to other institutions of higher 

education with similar student bodies, it will likely be more effective for other institutions 

to replicate the study with unique data for the institution being studied at the time.   

The implications for the results of this study are also significant.  With a tool that 

will allow for early identification, quick analysis of classes, targeted identification of 

groups of students, details with which to select appropriate intervention techniques, and 
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the ability to create baselines for evaluation of these strategies, more colleges will be able 

to undertake the efforts that will improve student retention. 

The current study has laid foundation for future studies related to technical 

colleges, other institutions of higher education, the examination of other variables that 

influence student retention, and the selection, implementation, and evaluation of 

intervention strategies. 

For the retention practitioner who is attempting to make positive impacts on 

student retention, the current study permits efforts to be more focused on those students 

that need interventions and, more importantly, precisely what areas those interventions 

needs to target.  Using a method that includes the composite variables such as those from 

the CSI, a practitioner can be more confident that all variables established in empirical 

literature as at-risk indicators will be included in the class profiles.   

For an institution using this type of analysis, potential improvement as to the costs 

of retention efforts should be observed, the effectiveness of programs should be evaluated 

more easily (and thus should improve), and the number of successful students should 

increase as a result of the more efficient and effective programs. 
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Approval of Institutional Review Board 
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APPENDIX B 

Pre-Analysis of Data 

 

 
Figure B.1 

Residual for Dropout Proneness Raw Score 

 

 

 
 

Figure B.2 

Residual for Educational Stress Raw Score 
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Figure B.3 

Residual for GPA Difficulty (Academic Difficulty) Raw Score 

 

 

 
 

Figure B.4 

Residual for Receptivity Raw Score (inverse) 
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Figure B.5 

Normal Q-Q Plot of Dropout Proneness 

 

 

 
 

Figure B.6 

Normal Q-Q Plot of Educational Stress 
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Figure B.7 

Normal Q-Q Plot of Academic Difficulty 

 

 

 
 

Figure B.8 

Detrended Normal Q-Q Plot of Receptivity 
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Figure B.8 

Normal P-P Plot of Dropout Proneness 

 

 

 
 

Figure B.8 

Normal P-P Plot of Educational Stress 
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Figure B.8 

Normal P-P Plot of Academic Difficulty 

 

 

 
 

Figure B.8 

Normal P-P Plot of Receptivity 
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Figure B.9 

Bivariate Scatterplots for Four Composite Dependent Variables 
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APPENDIX C 

 

Class Descriptives 

 

 

Table C.1 

Gender by Class 

 

   Male Female 

Class n % n % 

 1 20 77% 6 23% 

 2 481 84% 95 16% 

 3 44 65% 24 35% 

 4 29 81% 7 19% 

 5 81 63% 48 37% 

 6 23 53% 20 47% 

 7 608 81% 142 19% 

 8 296 82% 64 18% 

 9 29 55% 24 45% 

 10 7 54% 6 46% 

 11 105 65% 57 35% 

 12 9 53% 8 47% 

 13 20 56% 16 44% 

 

 

Table C.2 

Start Term by Class 

 

  2007FA  2007SP  2007SU  2008FA  

Class n % n % n % n % 

 1 24 92% 1 4% 1 4% 0 0% 

 2 273 46% 65 11% 17 3% 235 40% 

 3 20 29% 11 16% 3 4% 34 50% 

 4 30 83% 5 14% 1 3% 0 0% 

 5 36 28% 4 3% 7 5% 82 64% 

 6 14 33% 8 19% 4 9% 17 40% 

 7 320 42% 48 6% 20 3% 369 49% 

 8 82 23% 16 4% 4 1% 260 72% 

 9 18 33% 8 15% 4 7% 25 45% 

 10 3 23% 2 15% 1 8% 7 54% 

 11 70 43% 25 15% 13 8% 56 34% 

 12 4 24% 1 6% 1 6% 11 65% 

 13 12 33% 11 31% 1 3% 12 33% 
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Table C.3 

Ethnicity by Class  

 

 Asian Pac Black Hisp. Nat.Amer. White No Resp . 

 Class n % n % n % n % n % n %  

1 1 4% 1 4% 3 11% 2 7% 19 68% 2 7% 

2 9 2% 72 13% 133 23% 5 1% 348 61% 8 1% 

3 0 0% 22 32% 5 7% 1 1% 40 59% 0 0% 

4 1 3% 9 25% 11 31% 0 0% 14 39% 1 3% 

5 1 1% 29 22% 19 15% 0 0% 77 60% 3 2% 

6 1 2% 19 44% 3 7% 1 2% 18 42% 1 2% 

7 11 1% 96 13% 143 19% 2 0% 493 66% 5 1% 

8 1 0% 36 10% 52 14% 4 1% 263 73% 4 1% 

9 1 2% 10 19% 6 11% 0 0% 36 68% 0 0% 

10 0 0% 4 31% 0 0% 0 0% 9 69% 0 0% 

11 1 1% 34 21% 25 15% 0 0% 102 63% 0 0% 

12 0 0% 4 24% 0 0% 0 0% 13 76% 0 0% 

   13 0 0% 9 25% 7 19% 2 6% 18 50% 0 0%  

 

 

Table C.4 

Father’s Education Level by Class 

 

 Bach. Doc. Elem. Dipl. Mast. Prof. Coll. H.S. 

Class n % n % n % n % n % n % n % n % 

1 4 15% 0 0% 4 15% 9 35% 2 8% 1 4% 2 8% 4 15% 

2 34 6% 0 0% 55 10% 247 44% 11 2% 5 1% 125 22% 90 16% 

3 7 11% 0 0% 6 9% 20 30% 5 8% 3 5% 13 20% 12 18% 

4 1 3% 0 0% 5 14% 18 50% 1 3% 0 0% 7 19% 4 11% 

5 16 13% 2 2% 3 2% 45 36% 8 6% 2 2% 40 32% 8 6% 

6 2 5% 0 0% 6 15% 16 39% 1 2% 0 0% 8 20% 8 20% 

7 80 11% 1 0% 35 5% 299 41% 27 4% 4 1% 181 25% 102 14% 

8 54 15% 1 0% 10 3% 101 29% 26 7% 5 1% 125 36% 28 8% 

9 1 2% 0 0% 8 15% 15 28% 3 6% 0 0% 14 26% 13 24% 

10 0 0% 0 0% 3 25% 4 33% 1 8% 0 0% 3 25% 1 8% 

11 10 7% 1 1% 15 10% 54 36% 2 1% 3 2% 36 24% 29 19% 

12 2 12% 1 6% 1 6% 6 35% 2 12% 0 0% 4 24% 1 6% 

   13 2 6% 0 0% 11 33% 9 27% 0 0% 1 3% 3 9% 7 21% 
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Table C.5 

Mother’s Education Level by Class 

 

  Bach. Doc. Elem. Dipl. Mast. Prof. Coll. H.S. 

Class n % n % n % n % n % n % n % n % 

1 6 23% 0 0% 2 8% 7 27% 1 4% 1 4% 7 27% 2 8% 

2 39 7% 0 0% 44 8% 232 40% 26 5% 4 1% 139 24% 93 16% 

3 9 13% 0 0% 4 6% 24 35% 4 6% 1 1% 15 22% 11 16% 

4 3 8% 0 0% 5 14% 15 42% 2 6% 0 0% 7 19% 4 11% 

5 18 14% 0 0% 2 2% 28 22% 11 9% 0 0% 54 43% 14 11% 

6 1 2% 0 0% 6 15% 16 39% 1 2% 0 0% 12 29% 5 12% 

7 78 11% 0 0% 40 5% 283 38% 27 4% 3 0% 227 31% 79 11% 

8 68 19% 1 0% 8 2% 99 28% 36 10% 4 1% 114 32% 23 7% 

9 1 2% 0 0% 6 11% 22 41% 3 6% 0 0% 10 19% 12 22% 

10 0 0% 0 0% 4 33% 2 17% 1 8% 0 0% 4 33% 1 8% 

11 11 7% 0 0% 12 8% 52 33% 4 3% 3 2% 48 31% 26 17% 

12 3 18% 0 0% 2 12% 4 24% 1 6% 0 0% 5 29% 2 12% 

   13 2 6% 0 0% 10 29% 13 37% 0 0% 1 3% 4 11% 5 14% 

 

 

Table C.6 

Senior Year GPA by Class 

 

 A Avg B Avg B + Avg C Avg C+ Avg D Avg D+ Avg  

Class n % n % n % n % n % n % n % 

1 4 15% 6 23% 14 54% 0 0% 2 8% 0 0% 0 0% 

2 0 0% 113 19% 30 5% 57 10% 335 57% 9 2% 46 8% 

3 4 6% 18 26% 20 29% 3 4% 22 32% 0 0% 1 1% 

4 0 0% 7 19% 1 3% 2 6% 22 61% 1 3% 3 8% 

5 20 16% 28 22% 64 50% 0 0% 17 13% 0 0% 0 0% 

6 0 0% 7 16% 4 9% 6 14% 18 42% 5 12% 3 7% 

7 36 5% 234 31% 336 44% 10 1% 139 18% 0 0% 2 0% 

8 85 23% 64 18% 184 51% 0 0% 29 8% 0 0% 0 0% 

9 0 0% 7 13% 0 0% 13 24% 24 44% 5 9% 6 11% 

10 1 8% 1 8% 3 23% 4 31% 3 23% 0 0% 1 8% 

11 0 0% 31 19% 13 8% 20 12% 79 48% 3 2% 18 11% 

12 2 12% 3 18% 8 47% 0 0% 4 24% 0 0% 0 0% 

     13 0 0% 3 8% 3 8% 8 22% 17 47% 2 6% 3 8% 
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Table C.7 

Weekly Hours of Work by Class 

  

  Zero   < 20   20-39   40+  

Class n % n % n % n % 

1 5 19% 9 35% 9 35% 3 12% 

2 97 19% 159 30% 243 46% 24 5% 

3 15 22% 21 31% 27 40% 5 7% 

4 8 22% 15 42% 11 31% 2 6% 

5 19 15% 40 31% 66 51% 4 3% 

6 11 26% 12 28% 19 44% 1 2% 

7 121 16% 296 39% 320 42% 21 3% 

8 73 20% 144 40% 136 38% 9 2% 

9 12 22% 16 29% 23 42% 4 7% 

10 5 38% 5 38% 2 15% 1 8% 

11 33 20% 53 32% 69 42% 9 5% 

12 5 29% 3 18% 7 41% 2 12% 

     13 9 25% 10 28% 15 42% 2 6% 

 

 

Table C.8 

First Year Enrollment by Class 

 

  Not Enrolled Enrolled  

Class n %  n % 

1  11 42% 15 58% 

2  341 58% 249 42% 

3  31 46% 37 54% 

4  18 50% 18 50% 

5  61 47% 68 53% 

6  24 56% 19 44% 

7  376 50% 382 50% 

8  176 49% 186 51% 

9  37 67% 18 33% 

10  10 77% 3 23% 

11  96 59% 68 41% 

12  11 65% 6 35% 

13 16 44% 20 56% 
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APPENDIX D 

 

Standardized Residuals 

 

 

Table D.1 

Retention Standardized Residuals by Class 

  

 Classes 1 2 3 4 5 6 7 8 9 10 11 12 13  

 Leaver -.72 1.74 -.80 -.21 -.83 .29 -1.13 -1.04 1.50 1.21 1.05 .69 -.67  

 Enrld .76 -1.84 .84 .23 .87 -.31 1.19 1.10 -1.58 -1.27 -1.11 -.73 .71  

 

χ
2 

(12) = 27.713, p <.006, Cramer’s V = .110 

 

 

Table D.2 

Hours of Work Standardized Residuals by Class 

 

 Classes 1 2 3 4 5 6 7 8 9 10 11 12 13  

 0 hrs .15 -.88 .79 .60 -.87 1.18 -1.31 .98 .67 1.74 .65 1.11 .99  

 1-10 -.97 .55 .13 1.85 -.46 -1.08 -.84 .59 1.13 -.24 -.02 -.52 -.28  

 11-20 .35 .27 -1.05 -.57 -1.03 -.50 1.58 .66 -1.80 .25 -1.14 -1.22 -.89  

 21-30 -.74 -.08 -.52 -.21 1.44 -.45 .42 .01 -.71 -1.33 .16 -.26 -.85  

 31-40 .12 .08 .37 -1.40 1.01 1.12 .14 -1.84 1.08 -.64 .06 .35 1.23  

 40+ 2.03 .35 1.51 .55 -.40 -.49 -1.44 -1.27 1.33 .72 1.12 1.69 .55  

 

χ
2 

(60) = 69.318, p =.192, Cramer’s V = .078 

 

 

Table D.3 

High School GPA Standardized Residuals by Class 

 

 Classes 1 2 3 4 5 6 7 8 9 10 11 12 13  

 A 1.74 -6.25 -.24 -1.54 3.92 -1.69 -2.00 12.47 -1.91 .15 -3.29 .83 -1.54  

 B .04 -1.82 .65 -.41 -.24 -.89 4.70 -2.01 -1.56 -1.14 -1.03 -.44 -1.81  

 C -1.18 4.52 -.34 .05 -2.63 2.44 -4.80 -4.40 5.86 3.96 3.79 -.95 4.37  

 C+  -2.13 11.28 .21 3.25 -3.63 1.29 -6.24 -7.85 1.69 -.51 3.96 -.55 1.75  

 D -.53 1.02 -.86 .97 -1.18 6.62 -2.87 -1.98 5.69 -.38 .91 -.43 2.57  

 D+  -.97 5.35 -.93 1.49 -2.16 1.16 -4.85 -3.62 2.85 .77 4.96 -.78 1.49  

 

χ
2 

(84) = 1252.003, p <.001, Cramer’s V = .279 
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Table D.4 

Mother’s Education Standardized Residuals by Class 

 

 Classes 1 2 3 4 5 6 7 8 9 10 11 12 13  

 Bach. 2.00 -2.86 .72 -.39 1.25 -1.64 -.10 4.94 -1.97 -1.16 -1.47 .93 -.90  

 Doct. -.11 -.51 -.17 -.13 -.24 -.14 -.57 2.12 -.15 -.08 -.27 -.09 -.13  

 Elem. -.67 1.91 .08 .71 -2.51 .28 1.23 -2.37 .67 -1.18 -.65 -.78 .14  

 HS Dipl. -.11 -.51 -.17 -.13 -.24 -.14 1.17 -.40 -.15 -.08 -.27 -.09 -.13  

 Mstr. -.28 -.74 .29 .12 1.73 -.80 -1.87 4.09 .12 .42 -1.51 .14 -1.35  

 Prof. 1.84 -.18 .70 -.52 -.98 -.56 -1.10 .81 -.64 -.31 1.62 -.35 1.42  

 Coll. -.12 -2.09 -.94 -.98 2.94 -.03 .95 1.21 -1.39 .18 .28 .10 -1.92  

 H.S. -.64 2.59 .98 -.16 -.39 -.08 -1.30 -3.13 2.08 -.45 1.40 -.03 .32  

 

χ
2 

(108) = 245.968, p <.001, Cramer’s V = .109 

 

 

Table D.5 

Father’s Education Standardized Residuals by Class 

 

 Classes 1 2 3 4 5 6 7 8 9 10 11 12 13  

 Bach. 1.02 -2.80 .28 -1.28 1.17 -1.00 1.16 3.53 -1.82 -1.10 -1.34 .34 -.73  

 Doct. -.26 -1.24 -.42 -.31 2.86 -.34 -.70 .06 -.38 -.18 .87 4.53 -.31  

 Elem. 1.60 2.08 .55 1.54 -2.02 1.70 -2.52 -3.07 2.09 2.18 1.01 -.18 5.31  

 HS Dipl. -.17 2.09 -.99 1.32 -.33 .06 1.21 -2.75 -1.15 -.35 -.79 -.09 -1.16  

 Mstr. .99 -2.48 1.46 -.33 1.34 -.52 -.44 3.20 .60 .70 -1.73 1.65 -1.18  

 Prof. 1.40 -.47 2.72 -.61 .56 -.67 -1.39 .63 -.76 -.37 .98 -.42 1.02  

 Coll. -1.73 -1.59 -.89 -.60 1.51 -.77 -.30 3.89 .15 -.10 -.64 -.07 -1.95  

 H.S. .281 1.26 .97 -.37 -2.23 .94 .07 -2.93 2.08 -.56 1.51 -.84 1.00  

 

χ
2
 (108) = 274.051, p <.001, Cramer’s V = .115 

 

 

Table D.6 

Gender Standardized Residuals by Class 

 

 Classes 1 2 3 4 5 6 7 8 9 10 11 12 13  

 Female -.47 -3.36 1.97 -.87 3.34 3.70 -1.83 -2.13 4.15 2.23 3.07 1.98 2.56  

 Male .26 1.87 -1.10 .48 -1.86 -2.06 1.02 1.19 -2.31 -1.24 -1.71 -1.10 -1.43  

 

χ
2 

(12) = 119.252, p <.001, Cramer’s V = .228 
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