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Student engagement and college outcomes: 

Analysis of CCSSE data on Tennessee community college students 1 

 

Abstract 

This study examines the relationships between student perception of college experiences and student 

characteristics, and their key educational outcomes—cumulative GPA, completion, and university 

transfer—for two years of CCSSE administration at Tennessee community colleges. It models the 

outcomes via Tobit and logistic regression and event history analysis methods and utilizes data from 

cross-sectional and longitudinal datasets complied from multiple sources. The analyses reveal that the 

following categories of survey-based predictors are correlated with educational success: college intent and 

student engagement, participation in high impact practices, student advising and college support, and life 

and financial circumstances. 

 

Keywords   Student engagement   ·   CCSSE   ·   Community colleges   ·   Tennessee   ·   Educational 

outcomes   ·   Event History Analysis 

 

  

 
1 The primary research team included Alexander Gorbunov and Amy Moreland at Tennessee Board of Regents, and 

Lisa Driscoll and Kriss Gabourel from the Postsecondary Education Research Center at The University of 

Tennessee, Knoxville. 

The authors express their appreciation for valuable suggestions offered by Russ Deaton, Chris Tingle, Michael 

Tinsley, Patrick Biddix, and Chris Davidson. The authors are grateful to the THEC/TSAC leadership for sharing Pell 

and Tennessee Promise data. 
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Introduction and research questions 

Following a rich body of research, this study aims to investigate the relationships between student 

engagement and characteristics and their college outcomes at the community college system level. It 

examines the correlation between responses on the Community College Survey of Student Engagement 

(CCSSE) administered at thirteen Tennessee community colleges and the following educational 

outcomes: cumulative college GPA, completion, and university transfer. Due to multiple outcomes, the 

study uses several methods to address its research questions. 

Community colleges in Tennessee administer CCSSE in alternating years during the spring term.2 

Surveys are administrated in randomly selected classes to students who are in their second year or who 

are nearing completion of their program of study. The CCSSE results are considered alongside results 

from the Survey of Entering Student Engagement (SENSE), which is administered every two years to 

first-year students at the start of the fall term. Tennessee uses results from the CCSSE and SENSE to 

assess institutional performance through the state’s Quality Assurance Funding program. Community 

colleges use CCSSE and SENSE results to determine institutional satisfaction. The CCSSE outcomes are 

compared to peer institutions, and colleges are considered successful when the institutional average is at 

or above the peer average. 

This study examines the relationships between student perception of college experiences and 

student characteristics, and their educational outcomes. It analyzes if college intent, student engagement, 

advising, college support, life circumstances, and sources of tuition payment are related to grades, 

completion, and university transfer of Tennessee community college students.3 

The analytical question of the study is: What is the relationship between student engagement and 

characteristics, and key college outcomes? Due to multiple outcomes, this inquiry is represented by 

several questions: Are survey-based measures of student engagement, college intent, student advising and 

 
2 Tennessee’s public community colleges are governed by the Tennessee Board of Regents (TBR). TBR coordinates 

survey administration across the community colleges and works with them to take action based on CCSSE results. 
3 The other data sources for the study include TBR, National Student Clearinghouse (NSC), and Tennessee Higher 

Education Commission/Tennessee Student Assistance Corporation (THEC/TSAC). 
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support, life and financial circumstances related to the following outcomes: cumulative college GPA, 

probability of graduation, probability of transfer to a four-year institution or university, time to the first 

college credential, time to the highest credential earned during the observation period, and time to transfer 

to a four-year college or university? The multitude of research questions requires using a comprehensive 

approach to modelling different outcomes and comparing findings from alternative model specifications. 

 

Literature 

The study of student involvement and engagement has a long and rich history. Numerous research papers, 

books, and reports have been written about theoretical underpinning, practical implementation, and 

effects of student learning engagement on various college outcomes. A number of theories and models of 

college impact, student success, and involvement/engagement have been proposed. The most influential 

sociological impact theories and models were developed by Astin (1984, 1999), Tinto (1975, 1993, 2012), 

Pace (1988), Weidman (1989), and Pascarella (1980, 1985). There are similarities among key concepts 

postulated by these theories, such as “student involvement” (Astin, 1984), “quality of effort” (Pace, 

1988), and “student integration” (Tinto, 1975). These theories and models continue to be revisited and 

revised (e.g., Berger & Braxton, 1998; Berger & Milem, 1999; Braxton, 2000; Braxton et al., 2000). 

A related strand of models specifically addressed the issue of student departure and retention 

from different theoretical perspectives: psychological, interactional, sociological, environmental, 

organizational, and economic (Spady, 1970; Tinto, 1975, 1993; Pascarella, 1980; Bean, 1980, 1982, 1985; 

Bean & Metzner, 1985; Webb, 1989; Cabrera et al., 1993; Berger & Braxton, 1998; Berger & Milrem, 

1999; Braxton et al., 2000; Bean & Eaton, 2002). In their seminar review of the literature on college 

effects on students, Pascarella and Terenzini (2005) conclude: “[T]he evidence consistently indicates that 

student involvement—both generally and in an array of specific academic and social areas or activities—

is related in some fashion to intended or actual persistence into the next academic year” (p. 426). 

Summarizing this line of research, Kuh et al. (2008) echo their conclusion: “What students do during 
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college counts more in terms of what they learn and whether they persist in college than who they are or 

even where they go to college” (p. 7). 

Bean and Metzner (1985) proposed a model for nontraditional students, which is arguably more 

relevant to community colleges. These authors state that nontraditional students lack the key component 

of the other student departure theories—social integration into the institution—and, therefore, need to be 

examined through a revised theoretical framework with a different structure. They also suggested groups 

of variables that must be accounted for when studying attrition of nontraditional students: academic 

performance, intent to leave, background and defined variables, and environmental variables. These 

authors emphasized a greater role of environmental factors, including the effect of students’ 

noninstitutional lives on persistence, for nontraditional students in comparison to traditional students. 

According to Astin (1999), “student involvement refers to the amount of physical and 

psychological energy that the student devotes to the academic experience” (p. 518). Viewing student time 

and energy as finite resources, Astin suggested evaluating institutional policies and practices by the extent 

to which they can increase or decrease student involvement. Subsequent theories built on this definition, 

although terminology switched to using the term “student engagement”. For instance, Kuh (2009) defines 

student engagement as “the time and effort students devote to activities that are empirically linked to 

desired outcomes of college and what institutions do to induce students to participate in these activities” 

(emphasis in original). Student engagement is also defined as the extent to which students take part in 

“educationally effective practices” or “educationally purposeful activities” (Kuh et al., 2006; Kuh, 2009). 

Although there is a significant overlap of terminology in the field and terms like involvement and 

engagement are often used interchangeably (Wolf-Wendel et al., 2009), most researchers studying these 

constructs concur that student success in college is a function of the following key components of student 

engagement: first, the amount of time, energy, and effort that students invest in educationally purposeful 

activities and co-curricular activities and, second, institutional allocation of resources and organization of 

learning opportunities aimed at inducing students to participate in these activities. This concept of student 
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engagement, which is the most commonly used today, was proposed, advocated, and empirically tested by 

George Kuh and associates (Kuh, 2001, 2009; Kuh et al., 2005, 2010; Kuh et al., 2008). 

The research on student engagement and success focuses on interaction of student background 

characteristics, institutional variables, and academic and social experiences in college. Thus, the main 

variables in these studies can be grouped in the following categories: student background characteristics, 

institutional characteristics, student interaction with faculty and staff, student perceptions of the learning 

environment, and measures of effort invested in educationally effective practices (Kuh et al., 2007). 

A review of extant literature on the impacts of student engagement shows that this construct, or 

rather, its specific aspects, has been found to be related to various positive college outcomes—from 

individual learning gains and psychological/personal development to student satisfaction to improved 

retention and institutional graduation rates. Tinto (1997) demonstrated that active student engagement 

was a reliable predictor of learning gains. Kuh (2001) showed that participation in educationally effective 

practices had a strong positive association with learning and personal development. The following effects 

of student engagement in educationally purposeful activities are well documented in the literature: 

academic performance, acquisition of course content, perceived learning gains, retention and persistence, 

student satisfaction, and completion (Astin, 1999; Kuh, 2001; Carini et al., 2006; Kuh & Vesper 1997; 

Braxton et al., 2000; NSSE, 2002; Kuh et al., 2005; Chickering & Kuh, 2005; Kuh et al., 2007; Kuh et al., 

2008; Marti, 2008; Pascarella & Terenzini, 2005; Fuller et al., 2011; Finley & McNair, 2013; Price & 

Tovar, 2014; Kilgo et al., 2015; Valentine et al., 2021). The results of several studies were inconclusive or 

mixed, and their questions warrant further research (McClenney et al., 2006; Alley, 2011; Fuller et al., 

2011; Anderson, 2013). Studies also found that students from different racial and ethnic backgrounds 

engage in effective practices at comparable levels, and there are strong effects of participation in such 

practices on learning gains for Black, Hispanic, and adult students (NSSE, 2002; Valentine et al, 2021).4 

 
4 TBR’s 2021 paper The effect of service learning participation on college outcomes: An empirical investigation 

offers a literature review of the effects of participation in high impact practices (https://www.tbr.edu/policy-

strategy/presentations-and-papers). 

https://www.tbr.edu/policy-strategy/presentations-and-papers
https://www.tbr.edu/policy-strategy/presentations-and-papers
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The related general research on college outcomes has also demonstrated the importance of such 

factors as organizational characteristics and institutional factors (Bean, 1980; Berger & Braxton, 1998), 

environmental factors (Cabrera et al., 1993; Bean & Metzner, 1985), and student background 

characteristics (Bean, 1980). For example, looking at student attrition, Bean and Metzner (1985) showed 

that, in contrast to traditional students, nontraditional students are more affected by the external 

environment factors than by the social integration variables. Bean (1980) found that the surrogate 

measures of pay in the work organizations—GPA, practical values, and institutional quality—had 

statistically significant effect on students’ intent to leave college. 

It is important to keep in mind that learning outcomes are often evaluated through self-reported 

student perceptions, which are collected with such instruments as National Survey of Student Engagement 

and Community College Survey of Student Engagement (Cohen & Brawer, 2003; Kuh, 2001). Not being 

able to measure these outcomes directly introduces another difficulty in designing studies and interpreting 

their findings. Another limitation of the extant research is that some theories, and studies based on them, 

focus on case studies of individual institutions, which limits the generalizability of their findings (e.g., 

Bean, 1980; Berger & Milem, 1999; Cabrera et al., 1993; Gordon et al., 2008; Dudley et al., 2015). 

Much literature on student engagement/involvement focuses on students in four-year institutions. 

However, a new strand of research on the role, antecedents, and effects of student engagement in 

community colleges is developing fast. There are several factors of student involvement that are unique to 

community colleges. First, due to external life circumstances and not residing on campuses (as a rule), 

community college students are less engaged in college than their counterparts at four-year colleges and 

universities (Cohen & Brawer, 2003). Second, community colleges have a much higher share of 

nontraditional students than four-year institutions; and nontraditional students have their own engagement 

challenges, often follow nontraditional pathways, and may respond to influences and various institutional 

factors differently as compared to their counterparts (Alley, 2011; Anderson, 2013; Bean & Metzner, 

1985). In general, older, minority, first-generation, less affluent, and language minority students are more 

likely to attend a community college rather than a four-year institution (Pascarella & Terenzini, 2005; 
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Huerta et al., 2018); and these groups of students face their unique challenges of engagement. Third, 

student-faculty interaction and perception of students engagement by students and faculty may be unique 

to community college settings in several respects (Dudley et al., 2015). Finally, despite the arguments of 

community college supporters, there is some evidence that two-year institutions perform a “cooling-out” 

function on student aspirations and goals, that is, reduce their educational aspirations (Clark, 1960; 

Pascarella and Terenzini, 2005; Bahr, 2008). Therefore, students attending these institutions may need 

additional encouragement to be engaged in college activities, especially if many of them may be more 

sensitive to the timing and frequency of these practices than students in the four-year sector. 

McClenney and Marti (2006) were one of the first to examine the relationship between CCSSE-

based student engagement measures and various outcomes in community colleges. This large-scale 

project (consisting of three strands, each of which was its own study) demonstrated that student 

engagement has positive statistically significant relationships with a number of student outcomes, 

including academic performance (GPA and credit completion ratios), persistence, and degree and 

certificate completion. The strength of these relationships differs by outcome (McClenney & Marti, 2006; 

McClenney et all, 2012). The researchers conclude, “Results from three studies validate CCSSE’s use of 

student engagement as a proxy for student academic achievement and persistence. CCSSE benchmarks 

consistently exhibited a positive relationship with outcome measures” (McClenney et all, 2012, p. 6). 

Egdorf (2013) used the CCSSE data and data from 13 community colleges to examine the impact 

of student engagement factors on academic performance measured by GPA and total credit hours. The 

researcher found statistically significant relationships between student engagement benchmarks and 

individual variables from those benchmarks, and academic outcomes of focus. Among CCSSE 

benchmarks, Active and Collaborative Learning was strongly predictive (as measured by Wald statistic 

value) for both GPA and total credit hours. For variables, time spent preparing for class was strongly 

predictive for both outcomes. Among student background characteristics, older students were found to be 

predictive for both GPA and total credits. Significant effects of benchmarks, individual variables, and 

student characteristics were also found for a specific outcome measure, either GPA or total credit hours. 
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Some studies examined engagement of nontraditional/adult and minority students in community 

colleges. Using the CCSSE and archival data, Alley (2011) investigated whether Bean and Metzner’s 

(1985) persistence factors may impact a nontraditional student’s persistence at a community college. The 

logistic regression model did not find any factors that have statistically significant effects on retention. 

Studying adult students across 15 community colleges and using the new STEM Student Success Literacy 

survey, Anderson (2013) examined the effect of student engagement factors on two academic outcomes 

of adult learners: transfer for a four-year institution and STEM aspirations. The researcher found 

statistically significant relationships between student engagement and their intention to transfer to a four-

year institution. Anderson found that adult students’ aspirations to major in a STEM field were mostly 

influenced by their demographic characteristics, but there was no statistically significant relationship 

between engagement and adult students’ STEM aspirations. Green et al. (2008) found that Black students 

were more engaged and showed lower academic outcomes than white peers, while Hispanic students were 

more engaged only on one factor, had lower grades, but were as likely to pass courses as white students. 

Price and Tovar (2014) used the CCSSE and IPEDS data to examine effect of student 

engagement measures on community colleges’ graduation rates. They found positive relationships 

between CCSSE engagement benchmarks (active and collaborative learning and supporting environment) 

and institutional graduation rates. Also, most of the variables that form these benchmarks were found to 

be statistically associated with graduation rates. The authors conclude that their results “provide support 

for the salience of student engagement as an important predictor of college completion” (p. 11). They 

note, however, that IPEDS graduation data measure only full-time, first-time students graduating within 

150 percent of normal time to a two-year degree while CCSSE is administered to all students. 

This study contributes to existing research by examining the relationships between student 

engagement factors and background characteristics, and various middle-term college outcomes across the 

entire community college system, joining the CCSSE data from two years of administration with 

longitudinal student records data from the Tennessee Board of Regents and other sources, and using 

different empirical strategies to address multiple research questions.         
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Data and Variables 

Data Sources and Dataset Description 

The data in this study come from multiple sources: the CCSSE surveys of students at thirteen Tennessee 

community colleges administered in spring 2017 and spring 2019,5 student unit record data housed by the 

Tennessee Board of Regents (TBR), and student-level data from the National Student Clearinghouse 

(NSC). Data on students receiving assistance via the Tennessee Promise program and students who were 

eligible for a Pell grant at any time in their education history was provided by the Tennessee Higher 

Education Commission/Tennessee Student Assistance Corporation (THEC/TSAC). The observation 

period is student-specific due to differences in individual educational histories: the latest semester in the 

dataset is summer 2019 while the analysis time varies by student and ranges from one to 32 terms of 

enrollment.6 

Multiple research questions and data sources require compiling distinct datasets for each survey 

year and different estimators. The panel dataset tracks students from their first term of college enrollment 

and through their last semester of available data. It is used in duration analyses, which model time to 

graduation or transfer. In contrast, cross-sectional datasets are limited to one row of student data across all 

variables. Depending on the model, and the variable type, the value of each predictor in cross-sectional 

data can be at the time of first enrollment, at the survey time, or in the last term of available data. These 

datasets are used for analyses that do not track students over time and do not utilize the time-varying 

nature of independent variables. 

The total number of survey participants in spring 2017 was 10,663 students; the analytic sample 

includes 3,497 students. In spring 2019, 10,231 students took part in the survey, and there are 3,993 

students in the analytic sample. The analytic samples include students who are matched to the TBR and 

NSC data. The key problem consisted in missing or unusable student IDs on the survey instruments. 

 
5 Due to data recency, CCSSE-2019 data is used for one outcome of interest, cumulative college GPA. 
6 The CCSSE data were matched on student IDs to both TBR and NSC data, which allows tracking each student in 

the analytic sample in both directions (i.e., pre- and post-survey) from the time of the survey administration. Since 

survey participants differ in when they started and finished their studies, the observation period differs by student. 
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Every effort was made to clean and salvage as many student ID’s as possible to improve matching and 

increase the size of analytic samples. At the same time, dual enrolled high school students and graduates 

with college degrees received prior to the first enrollment in TBR colleges were omitted. Because it was 

possible for a student to be selected for survey participation in two different classes, there was some 

duplication in the full samples; however, both analytic samples are unduplicated. The CCSSE-2019 data 

are used only for one outcome, cumulative college GPA, and the overall variable distribution is similar to 

the one in CCSSE-2017. The subsequent discussion in this section focuses on 2017 survey participants.7 

Table 1 presents distribution of responses to the survey questions for all survey participants (full 

sample) and students who are matched to the TBR data (analytic sample). The table comprises two 

panels: Panel A provides the survey items that are used both in the analysis and creating weights for 

analytic samples8; Panel B contains select student characteristics from the survey that are not used in 

analysis9 but are used to construct weights. The only exception is including in Panel B the variable for 

first-generation students, which is used in all models. Comparison of the full and analytic samples shows 

some difference in variable distribution between them. (Statistical tests run on both groups show that this 

difference is often statistically significant.)10 It also shows that the share of missing responses in both 

samples is small. 

Table 2 provides unweighted summary statistics on demographic and academic variables used in 

the study. Most students in the analytic sample (84 percent) started their postsecondary career at a TBR 

college, while 16 percent transferred from non-TBR institutions. The mean age in the survey term is 22.4 

years; the average student is two years younger in their first semester and about two years older in their 

final semester.11 The analytic sample has more female, white, Pell eligible, and learning support students 

than their counterparts. 

  

 
7 The descriptive data for the 2019 analytic sample are available at request. 
8 The Methods section discusses the need for weighting and provides the details on the weighting procedure. 
9 In quantitative analyses, these self-reported items are replaced by the corresponding variables from the TBR data. 
10 The results of these statistical tests are provided in Table 6. 
11 The first and the last semester of enrollment differ by student. 
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Table 1. Descriptive statistics of the full and analytic samples: CCSSE-2017 survey items 

 

PANEL A - Survey items used in the analysis and creating weights 

Survey items 
Full sample (n=10,663) Analytic sample (n=3,497) 

Count Percent Cum. percent Count Percent Cum. percent 

STUDENT ENGAGEMENT 

Indicate which of the following are your reasons/goals for attending this college: Complete a certificate program 

   No 6,673 62.6 62.6 2,226 63.6 63.6 

   Yes 3,563 33.4 96.0 1,182 33.8 97.5 

   Missing 457 4 100.0 89 2.5 100.0 

Indicate which of the following are your reasons/goals for attending this college: Obtain an associate degree 

   No 1,956 18.3 18.3 536 15.3 15.3 

   Yes 8,358 78.4 96.7 2,905 83.1 98.4 

   Missing 349 3.3 100.0 56 1.6 100.0 

Indicate which of the following are your reasons/goals for attending this college: Transfer to a 4-year college or university 

   No 2,597 24.4 24.4 792 22.6 22.6 

   Yes 7,716 72.4 96.7 2,652 75.8 98.5 

   Missing 350 3.3 100.0 53 1.5 100.0 

Indicate which of the following are your reasons/goals for attending this college: Obtain or update job-related skills 

   No 4,009 37.6 37.6 1,249 35.7 35.7 

   Yes 6,215 58.3 95.9 2,159 61.7 97.5 

   Missing 439 4.1 100.0 89 2.5 100.0 

About how many hours do you spend in a typical 7-day week doing each of the following? – Preparing for class (revised) 

   ‘None’ and ‘1-5’ 3,768 35.3 35.3 1,200 34.3 34.3 

   6-10 3,261 30.6 65.9 1,083 31.0 65.3 

   11-20 2,172 20.4 86.3 762 21.8 87.1 

   ‘21-30’ and ‘30+’ 1,312 12.3 98.6 436 12.5 99.5 

   Missing 150 1.4 100.0 16 0.5 100.0 

In your experiences at this college during the current academic year, about how often have you done each of the following? – 

Asked questions in class or contributed to class discussion 

   Never 218 2.0 2.0 56 1.6 1.6 

   Sometimes 3,252 30.5 32.5 1,033 29.5 31.1 

   Often 3,838 36.0 68.5 1,241 35.5 66.6 

   Very often 3,343 31.4 99.9 1,164 33.3 99.9 

   Missing 12 0.1 100.0 3 0.1 100.0 

In your experiences at this college during the current academic year, about how often have you done each of the following? – 

Come to class without completing readings or assignments 

   Never 3,211 30.1 30.1 1,080 30.9 30.9 

   Sometimes 5,699 53.5 83.6 1,933 55.3 86.2 

   Often 1,097 10.3 93.8 300 8.6 94.7 

   Very often 558 5.2 99.1 155 4.4 99.2 

   Missing 98 0.9 100.0 29 0.8 100.0 

In your experiences at this college during the current academic year, about how often have you done each of the following? – 

Skipped class  (revised) 

   Never 5,188 48.6 48.6 1,735 49.6 49.6 

   Sometimes 4,647 43.6 92.2 1,550 44.3 93.9 

   Often + Very often 751 7.0 99.3 195 5.6 99.5 

   Missing 77 0.7 100.0 17 0.5 100.0 
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Table 1 continued 

PANEL A - Survey items used in the analysis and creating weights 

Survey items 
Full sample (n=10,663) Analytic sample (n=3,497) 

Count Percent Cum. percent Count Percent Cum. percent 

In your experiences at this college during the current academic year, about how often have you done each of the following? – 

Tutored or taught other students (paid or voluntary) 

   Never 7,339 68.8 68.8 2,396 68.5 68.5 

   Sometimes 2,160 20.3 89.1 742 21.2 89.7 

   Often 647 6.1 95.2 196 5.6 95.3 

   Very often 390 3.7 98.8 132 3.8 99.1 

   Missing 127 1.2 100.0 31 0.9 100.0 

Which of the following have you done, or are you currently doing at this college? – Honors course 

   No 9,646 90.5 90.5 3,179 90.9 90.9 

   Yes 825 7.7 98.2 285 8.2 99.1 

   Missing 192  1.8 100.0 33 0.9 100.0 

Which of the following have you done, or are you currently doing at this college? – Internship, field experience, co-op 

experience, or clinical assignment 

   No 8,617 80.8 80.8 2,873 82.2 82.2 

   Yes 1,884 17.7 98.8 602 17.2 99.4 

   Missing 162 1.5 100.0 22 0.6 100.0 

COLLEGE SUPPORT AND ADVISING 

Since your first academic term at this college, have you met (in person or online) with an academic advisor before registering for 

classes each term? 

Yes, before every t. 5,846 54.8 54.8 2,116 60.5 60.5 

Yes, before some 

terms, but not all 

2,546 23.9 78.7 830 23.7 84.3 

No 1,748 16.4 95.1 472 13.5 97.7 

   Missing 523 4.9 100.0 79 2.3 100.0 

How often have you used the following services during the current academic year? – Academic advising / planning 

   Never 1,409 13.2 13.2 348 10.0 10.0 

   1 time 2,465 23.1 36.3 738 21.1 31.1 

   2-4 times 5,159 48.4 84.7 1,879 53.7 84.8 

   5 or more times 1,338 12.6 97.3 489 14.0 98.8 

   Missing 292 2.7 100.0 43 1.2 100.0 

How often have you used the following services during the current academic year? – Financial aid advising 

   Never 3,711 34.8 34.8 1,144 32.7 32.7 

   1 time 2,178 20.4 55.2 760 21.7 54.5 

   2-4 times 3,040 28.5 83.7 1,069 30.6 85.0 

   5 or more times 1,317 12.3 96.1 454 13.0 98.0 

   Missing 417  3.9 100.0 70 2.0 100.0 

How often have you used the following services during the current academic year? – Transfer advising / planning (revised) 

   Never 6,056 56.8 56.8 1,970 56.3 56.3 

   1 time 1,830 17.2 74.0 628 17.9 74.3 

   2-4 and 5+ times 2,230 20.9 94.9 771 22.1 96.3 

   Missing 547 5.1 100.0 128 3.7 100.0 

How much does this college emphasize the following? – Providing the support you need to succeed at this college 

   Very little  443  4.2 4.2 117 3.4 3.4 

   Some 2,254 21.1 25.3 680 19.4 22.8 

   Quite a bit 4,269 40.0 65.3 1,419 40.6 63.4 

   Very much 3,559 33.4 98.7 1,261 36.1 99.4 

   Missing 138 1.3 100.0 20 0.6 100.0 
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Table 1 continued 

PANEL A - Survey items used in the analysis and creating weights 

Survey items 
Full sample (n=10,663) Analytic sample (n=3,497) 

Count Percent Cum. percent Count Percent Cum. percent 

LIFE CIRCUMSTANCES 

About how many hours do you spend in a typical 7-day week doing each of the following? – Working for pay 

   None 2,151 20.2 20.2 720 20.6 20.6 

   1-5 755 7.1 27.3 216 6.2 26.8 

   6-10 869  8.2 35.4 290 8.3 35.1 

   11-20 1,757 16.5 51.9 593 16.9 52.0 

   21-30 2,381 22.3 74.2 790 22.6 74.6 

   More than 30 2,563 24.04 98.3 851 24.3 98.9 

   Missing 187 1.8 100.0 37 1.1 100.0 

About how many hours do you spend in a typical 7-day week …? – Providing care for dependents living with you 

   None 5,347 50.1 50.1 1,813 51.8 51.8 

   1-5 1,782 16.7 66.9 594 17.0 68.9 

   6-10 806 7.6 74.4 261 7.5 76.3 

   11-20 608 5.7 80.1 158 4.5 80.8 

   21-30 378 3.5 83.7 105 3.0 83.8 

   More than 30 1,541 14.5 98.1 535 15.3 99.1 

   Missing 201 1.9 100.0 31 0.9 100.0 

About how many hours do you spend in a typical 7-day week …? – Commuting to and from classes (revised) 

   None 482 4.5 4.5 146 4.2 4.2 

   1-5 6,548 61.4 65.9 2,180 62.3 66.5 

   6-10 2,151 20.2 86.1 737 21.1 87.6 

   11-20 831 7.8 93.9 273 7.8 95.4 

   21-30 and 30+ 480 4.5 98.4 137 3.92 99.3 

   Missing 171 1.6 100.0 24 0.7 100.0 

Indicate which of the following are sources you use to pay for your tuition at this college – My own income/savings 

   Not a source 4,307 40.4 40.4 1,467 42.0 42.0 

   Minor source 3,605 33.8 74.2 1,239 35.4 77.4 

   Major source 2,402 22.5 96.7 734 21.0 98.4 

   Missing 349 3.3 100.0 57 1.6 100.0 

Indicate which of the following are sources you use to pay for your tuition at this college – Income/savings from family 

   Not a source 5,813 54.5 54.5 1,989 56.9 56.9 

   Minor source 2,331 21.9 76.4 778 22.3 79.1 

   Major source 2,153 20.2 96.6 667 19.1 98.2 

   Missing 366 3.4 100.0 63 1.8 100.0 

Indicate which of the following are sources you use to pay for your tuition at this college – Grants 

   Not a source 4,674 43.8 43.8 1,504 43.0 43.0 

   Minor source 1,184 11.1 54.9 404 11.6 54.6 

   Major source 4,429 41.5 96.5 1,523 43.5 98.1 

   Missing 376 3.5 100.0 66 1.9 100.0 

Indicate which of the following are sources you use to pay for your tuition at this college – Scholarship 

   Not a source 3,974 37.3 37.3 1,243 35.5 35.5 

   Minor source 1,254 11.8 49.0 411 11.8 47.3 

   Major source 5,066 47.5 96.5 1,776 50.8 98.1 

   Missing 369 3.5 100.0 67 1.9 100.0 

Indicate which of the following are sources you use to pay for your tuition at this college - Student loans (bank, etc.) 

   Not a source 8,322 78.0 78.0 2,814 80.5 80.5 

   Minor source 702  6.6 84.6 213 6.1 86.6 

   Major source 1,253 11.8 96.4 403 11.5 98.1 

   Missing 386 3.6 100.0 67 1.9 100.0 
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Table 1 continued 

PANEL B – Student characteristics from the CCSSE survey that were used in weighting 

Variables 
Full sample (n=10,663) Analytic sample (n=3,497) 

Count Percent Cum. percent Count Percent Cum. percent 

Age group 

   18-19 4,387 41.1 41.1 1,475 42.2 42.2 

   20-21 2,737 25.7 66.8 963 27.5 69.7 

   22-24 1,089 10.2 77.0 359 10.3 80.0 

   25-29 883 8.3 85.3 249 7.1 87.1 

   30-39 834 7.8 93.1 273 7.8 94.9 

   40-49 330 3.1 96.2 109 3.1 98.0 

   50-64 148 1.4 97.6 45 1.3 99.3 

   65+ 26 0.24 97.9 2 0.06 99.4 

   Missing 229 2.1 100.0 22 0.6 100.0 

Gender 

   Man 4,286 40.2 40.2 1,442 41.2 41.2 

   Woman 5,946 55.8 96.0 2,010 57.5 98.7 

   Other 50 0.5 96.4 3 0.1 98.8 

   Prefer not to respond 131 1.2 97.7 21 0.6 99.4 

   Missing 250 2.3 100.0 21 0.6 100.0 

Race / Ethnicity: Derived CCSSE variable 

American Indian 

or Alaska Native 
41 0.4 0.4 13 0.4 0.4 

Asian 178 1.7 2.0 53 1.5 1.9 

Black or African 

American 
1,274 11.9 14.0 338 9.7 11.5 

Hispanic or 

Latino 
416 3.9 17.9 125 3.6 15.1 

Native Hawaiian 10 0.1 18.0 3 0.1 15.2 

Pacific Islander 16 0.1 18.1 2 0.1 15.3 

White 7,530 70.6 88.8 2,645 75.6 90.9 

Other 112 1.1 89.8 34 1.0 91.9 

2 or more 590 5.5 95.3 221 6.3 98.2 

Prefer not to 

respond 
248 2.3 97.7 42 1.2 99.4 

   Missing 248 2.3 100.0 21 0.6 100.0 

First-Generation / Not First-Generation Students: Derived CCSSE variable 12 

 Not first-generation 7,216 67.7 67.7 2,441 69.8 69.8 

 First-generation 3,447 32.3 100.0 1,056 30.2 100.0 

English (native) first language 

   No 824 7.7 7.7 206 5.9 5.9 

   Yes 9,587 89.9 97.6 3,275 93.6 99.5 

   Missing 252 2.4 100.0 19 0.5 100.0 

  

 
12 This derived variable is the only one in Panel B that was used in the analysis. 
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Table 1 continued 

PANEL B – Student characteristics from the CCSSE survey that were used in weighting 

Variables 
Full sample (n=10,663) Analytic sample (n=3,497) 

Count Percent Cum. percent Count Percent Cum. percent 

Total credits earned at this college 

   None 711 6.7 6.7 239 6.8 6.8 

   1-14 credits 3,352 31.4 38.1 1,054 30.1 37.0 

   15-29 credits 2,722 25.5 63.6 881 25.2 62.2 

   30-44 credits 1,525 14.3 77.9 501 14.3 76.5 

   45-60 credits 1,474 13.8 91.8 599 17.1 93.6 

   Over 60 credits 557 5.2 97.0 172 4.9 98.6 

   Missing 322 3.0 100.0 51 1.5 100.0 

Total academic terms enrolled at this college 

   First term 1,823 17.1 17.1 580 16.6 16.6 

   Second term 3,866 36.3 53.4 1,262 36.1 52.7 

   Third or fourth 3,242 30.4 83.8 1,117 31.9 84.6 

   Fifth or sixth 1,054 9.9 93.6 365 10.4 95.1 

   More than six 426 4.0 97.6 147 4.2 99.3 

   Missing 252 2.4 100.0 26 0.7 100.0 

Credential / Non-credential seeking: Derived CCSSE variable 

   Non-seeking 206 1.9 1.9 39 1.1 1.1 

   Credential-seeking 9,988 93.7 95.6 3,361 96.1 97.2 

   Missing 469 4.4 100.0 97 2.8 100.0 

Taken or plan to take developmental coursework: Derived CCSSE variable 

   Non-developm’l 6,693 62.8 62.8 2,176 62.2 62.2 

   Developmental 3,752 35.2 98.0 1,277 36.5 98.7 

   Missing 218 2.0 100.0 44 1.3 100.0 

Range of overall high school GPA 

   D or lower 207 1.9 1.9 73 2.1 2.1 

   C 1,673 15.7 17.6 542 15.5 17.6 

   B 4,289 40.2 57.9 1,406 40.2 57.8 

   A 3,605 33.8 91.7 1,217 34.8 92.6 

   Don’t remember 612 5.7 97.4 219 6.3 98.9 

   Missing 277 2.6 100.0 40 1.1 100.0 

Range of overall college GPA at this college 

   D or lower 291 2.7 2.7 107 3.1 3.1 

   C 2,229 20.9 23.6 730 20.9 23.9 

   B 4,693 44.0 67.7 1,608 46.0 69.9 

   A 2,792 26.2 93.8 907 25.9 95.8 

   Don’t have it 351 3.3 97.1 98 2.8 98.7 

   Missing 307 2.9 100.0 47 1.3 100.0 

Enrollment status in the current academic terms 

   Part-time 2,177 20.4 20.4 607 17.4 17.4 

   Full-time 8,433 79.1 99.5 2,875 82.2 99.6 

   Missing 53 0.5 100.0 15 0.4 100.0 

 

Note: The table presents descriptive statistics for the full and analytic samples of the CCSSE-2017 participants.  Source: CCSSE. 

The estimates are unweighted. 
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Table 2. Descriptive statistics of the 2017 analytic sample: Demographic and academic variables 
 

Variables 
N (%) valid 

[Total: 3,497] 
Mean SD Min Max 

Started at TBR college (binary) 2,952 (84.4) 0.8 0.4 0 1 

Transferred to TBR college (binary) 545 (15.6) 0.2 0.4 0 1 

Age in the survey term 3,497 (100) 22.4 7.0 17 67 

Age in the first term available 3,497 (100) 20.4 6.3 15 67 

Age in the last term available 3,497 (100) 24.1 6.9 18 69 

Female student (binary) 2,027 (57.9) 0.6 0.5 0 1 

Race / ethnicity - Derived      

   Asian (binary) 118 (3.4) 0.0 0.2 0 1 

   Black (binary) 368 (10.5) 0.1 0.3 0 1 

   Hispanic (binary) 139 (4.0) 0.0 0.2 0 1 

   White (binary) 2,688 (76.9) 0.8 0.4 0 1 

   Other (binary) 167 (4.8) 0.1 0.2 0 1 

   Missing 17 (0.5)     

Pell eligible student (binary) 2,251 (64.4) 0.6 0.5 0 1 

Promise student (binary) 1,562 (44.7) 0.5 0.5 0 1 

First-generation student (binary) 1,056 (30.2) 0.3 0.5 0 1 

Learning support student (binary) 1,941 (55.5) 0.6 0.5 0 1 

High school GPA 3,497 (100) 3.1 0.6 1.1 4 

Composite ACT score (with imputed values) 3,497 (100) 20.0 3.5 10 34 

Cumulative college GPA in the final term 3,497 (100) 2.9 0.8 0 4 

Cumulative credits earned 3,497 (100) 60.8 27.2 0 327 

Credits attempted in the survey term 3,487 (99.7) 12.7 3.3 0 22 

Full-time enrolled in the survey term 2,746 (78.7)  0.79 0.41 0 1 

Credits attempted across all student-terms 24,798 id-terms 11.4 3.8 0 31 

Non-transfer students (binary) 1,779 (50.9) 0.6 0.7 0 1 

Transfer students (>1 institutional change) 1,718 (49.1) 0.5 0.5 0 1 

Total number of institutional changes  3,497 (100) 0.6 0.7 0 5 

Delay in college enrollment (binary) 998 (28.5) 0.3 0.5 0 1 

Immediate college enrollment (binary) 2,499 (71.5) 0.7 0.5 0 1 

Total number of terms of enrollment 3,497 (100) 7.1 3.1 1 32 

 

Note: The table presents descriptive statistics for the 2017 analytic sample.  The estimates are unweighted. 

Sources: TBR, NSC, THEC/TSAC, CCSSE.      
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Students who received assistance via the Tennessee Promise scholarship program13 make up 

about 45 percent of the sample, and the average high school GPA and composite ACT score are 3.1 and 

19.914, respectively. The mean college GPA in the final term is 2.9, and the average cumulative credits 

earned is about 61. The unweighted mean for credits attempted in the survey term is 12.7, which 

corresponds to the share of full-time enrolled students in that term (almost 79 percent). About 51 percent 

of students in the sample do not leave their original institution of enrollment. Over 48 percent transfer 

once or twice during the observation period (not reported), while the number of colleges attended can be 

as high as five. These observations explain the unweighted mean of 0.6 for the number of institutional 

changes. About 72 percent of the sample enrolled in college immediately after high school graduation. 

The terms of enrollment number ranges from one to 32, with the mean at 7.1. 

Table 3 shows two outcomes—earning a credential and transfer to university—for the analytic 

sample and specific groups. Graduation and transfer may precede or follow each other. Thus, the total for 

each outcome is subdivided into those who did not experience the other outcome and those who had it 

before or after the other outcome. For example, 1,641 students earned a credential. Over 48 percent of 

graduates did not transfer, while 49 percent graduated before transferring and 2.7 percent earned a college 

award after transferring to university. 

The following patterns emerge in the sample15. For all groups, most transfers happen after 

graduation. A higher share of students who started at a TBR college transferred to university (34 percent) 

than those who first transferred to TBR (32.5 percent). More traditional-age students transferred to 

university than those who were 25 or above in the survey term: 37.1 percent versus 19.2 percent, 

respectively. A greater share of women earned a credential than men: 48.7 percent compared to 44.4  

  

 
13 The “last-dollar” Tennessee Promise scholarship provides 5 semesters of tuition-free attendance to a community 

or technical college in Tennessee to recent high school graduates from in-state high schools. Participants are 

required to complete 8 hours of community service each term and maintain at least a 2.0 GPA. 

The variable “Promise student” captures the time period between fall 2015 and fall 2017 inclusive. Some students 

lost their Promise eligibility during that time; however, the variable codes the original eligibility. 
14 After imputing missing values for ACT (explained in the Methods section), the mean value increases to 20.0. 
15 These patterns are presented with the reservation that shares are unweighted and demographic groups vary in size. 
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Table 3. Educational outcomes of students in the 2017 analytic sample 

 

Category 
No 

Graduation Transfer to university 

Total 
Did not 

transfer 

Before 

transfer 

After 

transfer 
Total 

Did not 

graduate 

Before 

graduation 

After 

graduation 

 [%] [% of all graduates in the category] [%] [% of all transfers in the category] 

Analytic sample total 3,497 1,641 

[47.9] 

792 

[48.2] 

804 

[49.0] 

45 

[2.7] 

1,180 

[33.7] 

331 

[28.0] 

45 

[3.8] 

804 

[68.1] 

Started at TBR college 2,952 1,382 

[46.8] 

652 

[47.2] 

695 

[50.3] 

35 

[2.5] 

1,003 

[34.0] 

273 

[27.2] 

35 

[3.5] 

695 

[69.3] 

Transferred to TBR 

college 

545 259 

[47.5] 

140 

[54.1] 

109 

[42.1] 

10 

[3.9] 

177 

[32.5] 

58 

[32.3] 

10 

[5.6] 

109 

[61.6] 

Adult at survey term 662 309 

[46.7] 

220 

[71.2] 

82 

[26.5] 

7 

[23] 

127 

[19.2] 

38 

[29.9] 

7 

[5.5] 

82 

[64.6] 

Traditional age at 

survey term 

2,835 1,332 

[47.0] 

572 

[42.9] 

722 

[54.3] 

38 

[2.8] 

1,053 

[37.1] 

293 

[27.8] 

38 

[3.6] 

722 

[68.6] 

Female 2,027 988 

[48.7] 

487 

[49.3] 

478 

[48.4] 

23 

[2.3] 

667 

[32.9] 

166 

[24.9] 

23 

[3.4] 

478 

[71.7] 

Male 1,470 653 

[44.4] 

305 

[46.7] 

326 

[49.9] 

22 

[3.4] 

513 

[34.9] 

165 

[32.2] 

22 

[4.3] 

326 

[63.6] 

Asian 118 55 

[46.6] 

20 

[36.4] 

32 

[58.2] 

3 

[5.5] 

44 

[37.3] 

9 

[20.5] 

3 

[6.8] 

32 

[72.7] 

Black 368 120 

[32.6] 

52 

[43.3] 

66 

[55.0] 

2 

[1.7] 

107 

[29.1] 

39 

[36.4] 

2 

[1.9] 

66 

[61.7] 

Hispanic 139 54 

[38.9] 

28 

[51.9] 

24 

[44.4] 

2 

[3.7] 

37 

[26.6] 

11 

[29.7] 

2 

[5.4] 

24 

[64.9] 

White 2,688 1,345 

[50.0] 

664 

[49.4] 

645 

[48.0] 

36 

[2.7] 

936 

[34.9] 

255 

[27.2] 

36 

[3.8] 

645 

[68.9] 

Pell eligible student 2,251 980 

[43.5] 

515 

[52.5] 

441 

[45.0] 

24 

[2.5] 

651 

[28.9] 

186 

[28.6] 

24 

[3.7] 

441 

[67.7] 

Promise student 1,562 764 

[48.9] 

281 

[36.8] 

462 

[60.5] 

21 

[2.7] 

646 

[41.4] 

163 

[25.2] 

21 

[3.3] 

462 

[71.5] 

First generation 1,056 447 

[42.3] 

269 

[60.2] 

168 

[37.6] 

10 

[2.2] 

251 

[23.8] 

73 

[29.1] 

10 

[4.0] 

168 

[66.9] 

Learning support 1,941 789 

[40.6] 

431 

[54.6] 

334 

[42.3] 

24 

[3.0] 

515 

[26.5] 

157 

[30.5] 

24 

[4.7] 

334 

[64.8] 

Delay in enrollment 998 390 

[39.1] 

254 

[65.1] 

129 

[33.1] 

7 

[1.8] 

212 

[21.2] 

76 

[35.9] 

7 

[3.3] 

129 

[60.8] 

Immediate enrollment 2,499 1,251 

[50.1] 

538 

[43.0] 

675 

[54.0] 

38 

[3.0] 

968 

[38.7] 

255 

[26.3] 

38 

[3.9] 

675 

[69.7] 

 

Note: The table presents educational outcomes of the analytic sample by demographic and academic group.  The Total columns 

contain percentages of the respective group.  The other outcome columns present shares of the total for that group and outcome. 

Sources: TBR, NSC, THEC/TSAC, CCSSE.       
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percent. About 50 percent of white students earned an award and about 35 percent transferred to 

university. Comparison to other racial/ethnic groups is hindered by much smaller group sizes, but for 

graduation the shares are as follows: Asian students – about 47 percent, Black students – about 33 

percent, and Hispanic students – about 39 percent. Students who enroll in college immediately after high 

school are more likely both to graduate and transfer to university than those who delay their enrollment: 

50.1 versus 39.1 percent and 38.7 versus 21.2 percent, respectively. Pell eligible, first generation, learning 

support and Promise students cannot be compared to each other directly and often include the same 

students. Except for Promise students who overall perform above the average, these groups’ shares of 

graduates and transfers are below the respective mean values for the analytic sample. 

Table 4 presents the average time to outcomes measured in semesters for the analytic sample and 

specific groups. The mean time is 6.2 terms for the first credential and 6.4 semesters for the highest 

award.16 The average time to university transfer in the sample is 6.6 semesters. There are large differences 

in the average time to an outcome among student categories. The following groups have a shorter time to 

graduation and/or transfer than their counterparts: students starting at TBR colleges compared to transfer-

in students, traditional-age students than adults (at the survey time), male versus female students, Asian 

students than any other racial/ethnic group, and students who enroll immediately after high school 

graduation compared to delayers. Among the other categories, the average time to outcome exceeds the 

mean value for Black students, Pell-eligible, first-generation, and learning support students. 

Table 5 summarizes educational outcomes for the analytic sample by the type of postsecondary 

award (Panel A) and transfer scenario (Panel B). The 1,641 graduates with any credential constitute about 

47 percent of the sample, and many of them (43.2 percent of the sample or 92 percent of all graduates) 

earned an associate degree as their highest award. The other types of credentials make up smaller shares 

in the highest award distribution: 1.9 percent for short-term certificates, less than one percent for long-

term certificates, and 1.2 percent for bachelor’s degrees. 

  

 
16 For many students, the first and the highest credentials, and the respective time-to-award, are the same. 
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Table 4. Average time to the first award, highest award, and university transfer measured in semesters of enrollment 

 

Category 
Average number of terms of enrollment to: 

First award Highest award Transfer 

 Mean SD Mean SD Mean SD 

Analytic sample 6.2 2.5 6.4 2.6 6.6 2.3 

Started at TBR college 5.8 2.1 6.0 2.2 6.3 1.8 

Transferred to TBR college 8.5 3.2 8.8 3.4 8.6 3.2 

Adult at survey term 7.9 3.5 8.4 3.5 8.6 3.9 

Traditional age at survey term 5.8 2.0 6.0 2.1 6.4 1.8 

Female student 6.4 2.5 6.6 2.7 6.7 2.3 

Male student 6.0 2.4 6.2 2.5 6.5 21 

Asian student 5.4 1.7 5.4 1.8 6.1 1.4 

Black student 6.6 2.3 6.7 2.3 6.9 2.0 

Hispanic student 6.3 2.4 6.5 2.4 6.6 1.9 

White student 6.2 2.6 6.4 2.7 6.6 2.3 

Pell eligible student 6.5 2.7 6.7 2.8 7.0 2.5 

Promise student 5.0 1.2 5.1 1.1 5.7 1.1 

First-generation student 6.4 2.6 6.7 2.7 6.8 2.4 

Learning support student 6.4 2.5 6.6 2.5 6.8 2.2 

Delay in enrollment 6.8 2.9 7.1 2.9 7.1 2.5 

Immediate enrollment 6.0 2.4 6.2 2.5 6.5 2.2 

 

Note: The table presents average time to an educational outcome measured in terms of enrollment for the 2017 analytic sample. 

The estimates are unweighted.  Sources: TBR, NSC, TSAC, CCSSE. 
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Table 5. Educational outcomes by award type and transfer scenario: 2017 analytic sample 
 

Panel A – Graduates with: 
First award 

N (%) 

Highest award 

N (%) 

     Short-term certificate 164 (4.7) 65 (1.9) 

     Long-term certificate 53 (1.5) 23 (0.7) 

     Associate degree 1,405 (40.2) 1,510 (43.2) 

     Bachelor’s degree 19 (0.5) 43 (1.2) 

     Did not graduate 1,856 (53.1) 1,856 (53.1) 

Panel B – Transfers: N (%)  

     Into a university 1,180 (33.7)  

     Out of the TBR system 1,216 (34.8)  

     From the survey institution 1,232 (35.2)  

     Any institutional change 1,718 (49.1)  

     No change of institution 1,779 (50.9)  

Total analytic sample 3,497 3,497 

 

Sources: TBR, NSC. 

 

 

As expected, the credential composition changes between the first and highest award columns: 

fewer students have certificates, and more students earn associate and bachelor’s degrees as their highest 

awards than their first award. This is mostly attributable to students who earn a certificate first and 

continue with their studies until they get a degree. 

The transfer scenarios in Panel B are not mutually exclusive: each subsequent scenario 

incorporates the previous one as it gets less restrictive in definition. The focus of this study is on transfer 

from TBR community colleges into a four-year institution or university, which is presented first: 1,180 

students (33.7 percent of the analytic sample). The next category includes transfers to any non-TBR 
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institutions, and its share grows to 34.8 percent. The group “From the survey institution” accounts for 

transfers out of the survey college and includes students who moved to other community colleges within 

TBR; their share is 35.2 of the sample. The last but one category is unique in that it counts any 

institutional change both before and after the survey time; it shows that almost half of the sample changed 

institutions at least once in their college career. The remaining 50.9 percent (last category) did not transfer 

during the observation period. 

 

Outcome variables 

This study examines three general outcomes: college GPA, graduation, and university transfer. 

Depending on the model, each outcome is registered either when it happens or in the last semester of 

available data. For instance, in the models examining college GPA, the dependent variable is cumulative 

GPA in the final semester of observation for each student. 

Graduation (completion) is a primary outcome of interest. In this analysis, graduation means 

earning an associate or bachelor’s degree or a technical certificate. Some students earn multiple awards 

both at a community college through embedded certificates and by matriculating to a university. As a 

result, the duration analyses in this study model both time to the first credential and time to the highest 

credential earned during the observation period. 

Another key outcome is university transfer. In this study, transfer means moving from a TBR 

community college into a public or private four-year institution or university but does not account for 

student migration among other institutional types. Notably, the transfer-from institution is not necessarily 

the same college in which the CCSSE survey was administered. University transfer is registered when a 

student leaves a TBR community college for a four-year institution, regardless of the original school of 

the survey. 

In various estimators in this study, outcomes are operationalized and modelled differently, 

leading to multiple dependent variables. Graduation and transfer are used in the models that estimate the 

probability of the outcome and the models examining time to that event. In logistic regressions for 
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graduation and transfer, the outcome is a binary variable, which is coded to 1 if a student earned an award 

or transferred and coded to 0 otherwise. In duration analysis of these outcomes, the dependent variable is 

the hazard rate for the event. The hazard rate is as an instantaneous probability of event occurrence, given 

that a unit (student) has not experienced it until this time. The hazard rate cannot be observed directly; 

two types of data are used to estimate it: a binary indicator for the event and measures of time before the 

event.17 It measures the relationships between the duration before the event and independent variables. 

 

Independent variables 

Four groups of predictor variables are used in the final models. In the first group are variables from the 

TBR and NSC data, while the other three groups are based on the survey items.18 

Baseline and control variables. These variables include student demographic and academic 

characteristics that are deemed related to the outcomes of interest, such as student age, gender, 

race/ethnicity, Pell-eligibility status, first-generation student indicator, learning support student flag,19 and 

an indicator for whether a student received assistance via the Tennessee Promise scholarship program. 

Some variables are used in select models as determined by the research question, estimator, or data 

structure: high school GPA, composite ACT score, college GPA, Promise flag, and enrollment status. 

Institutional effects are accounted for by either including a control variable for the survey college or 

adjusting for possible correlation within institutions—as determined by the specific model. The baseline 

variables include both time-varying and time-invariant predictors, which determines their use in different 

models. For cross-sectional analyses, time-varying predictors (age, college GPA) provide data for the 

 
17 The time is measured in semesters of actual college enrollment, not in calendar units. The potential outcomes for 

graduates (transfers) include two scenarios: graduating (transferring) during the observation period or being 

censored. Censoring happens if a student is still enrolled at the end of observation (thus, may still experience an 

event later), drops out or stops out, or lacks the requisite data. 
18 Some CCSSE-based variables were modified in comparison to the original survey items. This was done either to 

have a more meaningful (or larger) reference category or because of the small category size. In the latter case, the 

adjacent categories were combined into one. The revised variables are identified as such in the tables. 
19 In Tennessee, learning support denotes academic support offered to students who need it to succeed in college-

level general education courses via a co-requisite model. 
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survey term. In contrast, duration analyses make use of the values of time-varying predictors (age, college 

GPA, enrollment status) in each semester of the observation period. 

Student engagement variables. These variables include two sub-categories: students’ reasons for 

attending the survey college (complete a certificate program, obtain an associate degree, transfer to a 

university, or obtain job-related skills) and items pertaining to engagement (participation in class 

activities, being unprepared for class or skipping classes, tutoring other students, having taken an honors 

class, or having done an internship or field experience). 

Advising and support variables. These predictors include responses to questions about student 

advising services and their perception of college support. The questions ask whether students met with an 

academic advisor before registering for classes each term; about frequency of using academic, financial 

aid, and transfer advising services during the current academic year; and how much the college 

emphasizes providing the support students need to succeed in college. 

Life circumstances variables. This group of variables comprises two distinct categories. The first 

one focuses on life circumstances of students: number of hours they spend a week working for pay, 

providing care for dependents, and commuting to college. The second category includes questions about 

sources of paying for tuition at the survey college: the student’s own income/savings, income/savings 

from family, grants, scholarships, or student loans. 

 

Methods 

Issues of identification and estimation 

The key problem of the study is not being able to match all survey participants with data that contains 

their educational outcomes. Students are asked to provide IDs on their survey response, but not all of 

them do so, and not all of the entered IDs are valid or reliable for matching. Additionally, because courses 

are the primary sampling units in CCSSE, classes selected for the survey may include students who are 

omitted from the study for other considerations (dual enrolled high school students and prior graduates 
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with college degrees). This issue provides for a bias in estimates and, thus, constitutes a major threat to 

the internal validity of the study. 

Addressing this problem requires creating weights for the analytic samples to make these students 

resemble all survey respondents.20 To construct the weights, all response levels from sixty-one survey 

items are used, including the variables that are used in analyses, additional responses that are deemed 

important for weighting, demographic and academic variables, and the original institutional weights from 

the survey.21 Statistical tests are then conducted on all the variables used in the analysis to compare 

students in the analytic sample to both all survey participants and those with unmatchable IDs. The tests 

show the efficacy of this method for creating probability weights: all statistically significant differences 

that were observed prior to using the new weights on most variables are no longer significant when the 

weights are applied.  

Table 6 presents select variables from the total of sixty-one survey items that are used for 

constructing weights and the results of statistical tests. The upper panel includes variables that are used 

for creating weights but are not included in the models.22  

  

 
20 A multivariate reweighting method for entropy balancing, which is available as a Stata package called “ebalance,” 

was used to create weights. The mean values of multiple covariates were used as the “target moments” in covariate 

adjustment. 
21 Using the original weights from the survey, which are based on proportions of full-time and less than full-time 

enrollment in the primary sample, is important because they account for probability of oversampling full-time 

enrolled students due to the survey design and administration. 
22 Except for the variable for first-generation students. 
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Table 6. F-statistics for differences between the full and analytic samples by variable before and after weighting 23 

Variables 
Before applying weights After applying weights 

F-statistics p-value F-statistics p-value 

Select survey items that were used for creating weights but were not used in the analysis 24 

Age groups 4.54 0.00 0.00 1.00 

Gender 9.61 0.00 1.64 0.18 

Race / Ethnicity 15.84 0.00 0.00 1.00 

First-generation student 25 0.64 0.42 0.00 0.99 

English is the first language 14.87 0.00 0.53 0.47 

Total credits earned in this college 6.79 0.00 0.04 0.99 

Total terms enrolled in this college 5.12 0.00 0.07 0.96 

Credential-seeking student 11.49 0.00 0.06 0.81 

Taken developmental coursework 7.52 0.00 0.01 0.94 

High school GPA 6.41 0.00 0.00 1.00 

College GPA 5.99 0.00 1.80 0.13 

Enrollment status 3.25 0.07 0.10 0.75 

Survey items (re-stated) that were used in the analysis 

Goal: Complete a certificate program 8.50 0.00 0.01 0.92 

Goal: Obtain an associate degree 13.94 0.00 0.00 0.97 

Goal: Transfer to a 4-year college or university 14.55 0.00 0.07 0.79 

Goal: Obtain or update job-related skills 13.84 0.00 0.00 0.98 

Number of hours preparing for class 5.91 0.00 0.15 0.95 

Asked questions in class or contributed to discussion 1.67 0.16 0.01 0.99 

Came to class without completing assignments 1.63 0.17 0.00 1.00 

Skipped class 3.24 0.01 0.24 0.89 

Tutored or taught other students 1.54 0.19 0.00 1.00 

Have done honors course 7.51 0.00 0.00 0.95 

Have done internship, field, co-op, or clinical experience 6.7 0.00 0.00 0.98 

Met with an acad. advisor before registering each term 20.20 0.00 2.66 0.06 

Used academic advising services this acad. year 12.50 0.00 0.03 0.99 

Used financial aid advising services this acad. year 8.21 0.00 0.06 0.98 

Used transfer advising services this acad. year 2.79 0.03 0.00 0.99 

How much college emphasizes providing support 9.10 0.00 0.00 1.00 

Number of hours working for pay 2.69 0.02 0.00 1.00 

Number of hours providing care for dependents 5.03 0.00 0.00 1.00 

Number of hours commuting to and from classes 3.48 0.00 0.09 0.99 

Payment sources: My own income/savings 7.46 0.00 0.02 0.98 

Payment sources: Income/savings from family 8.91 0.00 0.00 0.99 

Payment sources: Grants 9.86 0.00 0.03 0.96 

Payment sources: Scholarship 7.71 0.00 0.01 0.99 

Payment sources: Student loans 9.34 0.00 0.01 0.99 
 

 
23 Weighting was done on 61 items from the survey; the bottom panel presents the variables that were used in the quantitative analyses. 
24 The respective demographic and academic variables that were used for analysis came from the TBR data warehouse.  
25 The derived variable for first-generation students was used in the analysis.      
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In analyses, these self-reported demographic and academic characteristics are replaced by variables from 

the TBR data. The bottom panel includes re-stated survey items that are included in all models. More 

survey items are used in constructing weights for the final analytical dataset than presented in Table 6. 

The table reports design-based F-statistics (chi-square statistics converted to F-statistics to adjust 

for the survey design) and their corresponding p-values from statistical tests comparing the full and 

analytic samples on key variables before and after applying the constructed weights. The results of the 

Before and After tests show that statistically significant differences between the samples on most variables 

are no longer detectable after the weights are used. Similar tests are run on the other variables as well with 

the same results. Students in the analytic samples were also compared with students who could not be 

matched to TBR data with identical results: the previously existing statistical differences on most 

variables disappear after applying weights. 

The second problem consists in handling missing data, which could be due to survey non-

response, unavailable data for non-TBR institutions, missing values in certain variables, attending 

colleges that do not report to the NSC, or censoring. This issue is addressed via checking the patterns in 

missing data and imputing data for key variables that have missingness. All variables are examined for 

patterns of missing data. The amount of data missing in the survey items is minimal, does not show any 

patterns, and meets the definition of “missing at random.” For variables that are not available for non-

TBR institutions, the last-value-carried-forward approach is used. Some variables are calculated from the 

subsequently reported data. If data is missing for variables in the TBR data, it is substituted by the 

CCSSE or NSC variables. 

The biggest issue with missing data is presented by the ACT composite score, which is used in 

the models predicting college GPA. Data on ACT was missing for almost 24 percent and 27 percent of 

students in the 2017 and 2019 analytic samples, respectively. The students with missing ACT are mostly 

older students, and allowing for casewise deletion to omit them from analysis would bias the estimates. 

Two solutions were used: data imputation for missing values and comparing the model performance with 

and without this variable. For imputation, a moderately strong positive correlation between high school 
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GPA and ACT was used to impute the missing ACT scores. High school GPA was divided into six 

meaningful groups, and the calculated mean ACT score was used to replace missing values for each 

group. Including a flag for imputed data did not greatly affect the estimates,26 so it was not used in 

analysis. Based on these tests, the revised ACT variable is used in the models with college GPA as an 

outcome. 

Finally, identification is hindered by censoring and time-dependence in the data. Censoring takes 

place when data is unavailable because it exceeds the observation period, which affects the estimation 

precision. In addition, students enter and exit the study at different times, may have gaps in their 

enrollment, and experience different outcomes. Time plays a critical role in several respects: covariates’ 

values and effect may change over time, probability of the event of interest also changes, and the units of 

analysis provide data for different durations. Because in this study time is measured discretely, many 

students experience the outcome simultaneously (in the same term), and it complicates the duration 

analysis. Thus, the study should utilize the time-dependent nature of the data when examining such 

outcomes as conditional probability of graduation or transfer and facing the issues of censoring and time-

dependence. These issues are addressed by using the appropriate method for duration analysis as 

described in the next section. 

 

Analytic methods 

The study employs three distinct empirical strategies based on the research questions, outcomes, 

identification problems, and the nature of the data under analysis. The models predicting cumulative 

college GPA use Tobit regression. The probability of graduation and university transfer is modelled via 

logistic regression. The longitudinal analyses that model time to graduation or transfer use Event History 

 
26 In the models without the ACT variable, there was an increase in the effect size for high school GPA and learning 

support variables, which are highly correlated with ACT. 
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Analysis (EHA or duration models). Each estimator accounts for the survey design and makes use of the 

created probability weights.27 

Tobit regression is used to analyze the predictors’ association with college GPA for the following 

reasons. Cumulative GPA is a continuous outcome variable that is censored at both ends of the 

distribution: it is bounded by 0 and 4. Examining this variable shows that a nontrivial fraction of each 

sample (3 percent in 2017 and 7.1 percent in 2019) has a value of 0 or 4, which may provide for both 

flooring and ceiling effects. The assumptions of ordinary multiple regression are not realized when 

observations are concentrated at the limiting value (Tobin, 1958). Using a Tobit model, which accounts 

for these conditions, allows for addressing this type of censoring and obtaining more precise estimates of 

the predictors’ effect (Breen, 1996). 

Both graduation and university transfer are dichotomous outcomes and thus can be modeled using 

logistic regression. Logistic regression analyses that estimate the probability of graduation (earning a 

college credential) and probability of transfer to a four-year college or university use the same groups of 

predictors. Both Tobit and logistic regressions include a control variable for the survey college to account 

for possible institutional effects. 

A principal method for the study is Event History Analysis (EHA), also known as survival or 

duration analysis.28 The rationale for using EHA in this investigation is as follows. First, a key research 

question focuses on duration, that is, how long it takes a student to earn a credential or transfer. Second, 

the data is characterized by the time-varying nature, with students being observed for different durations 

and many predictors changing values over time. Third, there are many censored observations, i.e., 

students whose time to an event is unknown because the event may happen after the end of observation or 

 
27 Depending on the estimator used for a specific analysis, the following tests are run to check for potential issues: 

multicollinearity among predictors, model specification and goodness-of-fit, normality of errors assumption 

violation, and proportional hazard assumption violation. Statistical tests are supplemented by examination of 

relevant graphs to identify outliers and violation of the assumptions. The Wald test and the Akaike Information 

Criterion are used to determine which groups of independent variables to include in the final model specifications. 
28 EHA examines both whether and when a particular event occurs. Although the event is often referred to as 

“failure;” it can signify either negative outcomes (dropping out) or positive outcomes (graduation or transfer). Thus, 

failure of graduation or transfer has a positive connotation: it means earning an award or transferring to a university. 
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whose data become unavailable. EHA uses all the available information efficiently, including information 

from censored observations. Finally, due to discrete units of time (semesters), multiple events happen in 

the same period. These events are known as “tied events” and they complicate the estimation of time to 

the outcome. Under these conditions, EHA is deemed the most appropriate estimation technique. 

The advantages of EHA over other estimators are as follows: it models both the event occurrence 

and the timing of the event; it analyzes data that is both longitudinal and cross-sectional; it handles the 

issues of censoring, time-varying covariates, and tied events without a loss of information or biased 

estimations; and it works well when there is little variation in the dependent variable and a number of 

time measurement units is limited (Allison, 1984; Bennett, 1999; Box-Steffensmeier & Jones, 1997, 

2004; DesJardins, 2003; Yamaguchi, 1991). 

This study employs a particular type of EHA, the Cox proportional hazards model, to model time 

to graduation or transfer.29 The main assumption of the Cox model is proportionality of hazards: If two 

groups of students are compared, the hazard in one group is assumed to be a constant proportion of the 

hazard in the other group over time. This study runs tests for proportional hazard assumption violation 

and addresses the issue of non-proportional hazard by interacting the problematic covariates with the log 

of the analysis time. It also uses the Breslow method for handling tied events, adjusts for possible 

dependence among students within colleges by clustering on survey colleges, and—in the time-to-award 

models—stratifies by TBR versus non-TBR colleges. For graduation, two EHA analyses are performed: 

the first one models time to the first award and the second models time to the highest award during 

observation.30 

For the EHA analyses, the models take the following form:  

h(yit) = exp[β1(BASELINEit) + β2(ENGAGEMENTit) + β3(ADVISINGit) + β4(CIRCUMSTANCESit)] 

 
29 This semiparametric model does not specify the baseline hazard function or make any assumptions about its 

shape. The hazard rate can assume any form suggested by the data but is still parameterized as a function of 

covariates. This approach avoids incorrect estimations if the functional form of the duration dependence is specified 

inaccurately. The Cox model can be adapted to handle multiple events occurring in the same period. 
30 For students who did not get a higher credential, the first and the highest awards are the same. 
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where 

h   =   the hazard rate of the respective event, 

yit   =   graduation or transfer of student i in semester t, 

β1-4   =   The vector for the following groups of covariates for student i in semester t: 

BASELINEi   =   baseline student characteristics (demographic and academic variables), 

ENGAGEMENTi   =   student engagement variables, 

ADVISINGi   =   advising and college support variables, 

CIRCUMSTANCESi   =   life circumstances and sources of payment variables. 

 

Results 

This section presents estimates from the Final Models for each estimator.31 To facilitate comparison, each 

table juxtaposes the results either for two samples (GPA) or related outcomes (graduation or transfer).32 

The reported results are adjusted for the survey design and probability weights. Depending on the 

outcome, the tables report coefficients or exponentiated coefficients (odds ratio or hazard ratios). The 

survey items that were modified in comparison with the original instrument are identified in the tables. A 

ceteris paribus condition is assumed to apply. 

The subsequent discussion proceeds by outcome rather than by the specific estimator. Likewise, 

for each outcome, significant findings for the respective variables are discussed across all specifications 

instead of doing it separately for each model. The tables of results present two main groups of covariates: 

student responses to the survey questions, and their demographic and academic characteristics. The 

findings are presented and discussed starting with the survey items and ending with the demographic and 

academic variables that form the Baseline Model.33 

 
31 The study uses an incremental approach to model building: four models are run for each dependent variable and 

estimator, and subsequent models add new sets of related covariates. It allows for testing for consistency of findings 

across specifications. Tables A1 through A10 in the Appendix provide results from all four models for each 

outcome and estimator. 
32 Except for GPA, all findings pertain to the 2017 sample. 
33 This approach differs from the order in which the models are run, and the results are presented in the Appendix. 
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Table 7 provides the coefficient estimates for the Tobit regression for the first outcome of 

interest—cumulative GPA in the final semester—for the 2017 and 2019 analytic samples.34 

Both final models are statistically significant as demonstrated by small p-values. The results are 

mostly consistent across the analytic samples; however, some findings are year-specific. To facilitate 

reading, the significant results that are present for both samples are often reported in succession, with the 

first coefficient standing for 2017 and the second for 2019. It is important that in addition to within-

sample variation among students, the 2017 and 2019 samples differ by the duration of time that passed 

since the survey time and when cumulative GPA was obtained. This difference between the samples may 

account for some year-specific findings. 

In the engagement category, both college intent and engagement variables have statistically 

significant relationships with the final GPA. Students indicating that their goal for attending college is to 

complete a certificate program tend to have a final GPA 0.10 or 0.11 points lower than students with other 

intents. In contrast, for students who aim to obtain job-related skills, the expected cumulative GPA is 0.7 

points higher than for their counterparts (the coefficient is insignificant for 2019). The number of hours 

preparing for class is positively related to the final GPA: students who prepare between 11 and 20 hours a 

week are expected to increase their cumulative GPA by 0.08 or 0.13 points. In the 2019 sample, the 

positive association of 0.12 points is found for those who study more than 20 hours a week.35 Asking 

questions in class or contributing to discussion very often is positively related to the outcome, with a 

0.07-point increase in 2017 and 0.13-point increase in GPA in 2019. Three engagement variables are 

found to be related to final GPA: coming to class without completing assignment with any frequency 

(negative association ranging from 0.15 to 0.28), skipping class often or very often (negative relationship 

ranging from 0.12 to 0.54), and having tutored other students (positive correlation ranging from 0.10 to 

0.23).      

 
34 Tables A1 and A2 in the Appendix present the results from all preliminary and final models for the Tobit 

regression for the 2017 and 2019 analytic samples. 

The OLS regression is also run for this outcome (Tables A9 and A10 in the Appendix), and the results are similar. 
35 This category was derived from the original item due to small group sizes at the upper end. 
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Table 7. Cumulative college GPA as outcome: Tobit regression estimates, 2017 and 2019 analytic samples 

 

Variables 
2017  2019 

Coefficient CI 95  Coefficient CI 95 

Goal: Complete a certificate program -0.10** [-0.16, -0.04]  -0.11** [-0.19, -0.04] 

Goal: Obtain an associate degree -0.01 [-0.08, 0.07]  0.01 [-0.08, 0.09] 

Goal: Transfer to a 4-year college or university -0.01 [-0.09, 0.07]  0.03 [-0.04, 0.10] 

Goal: Obtain or update job-related skills 0.07* [0.01, 0.12]  -0.01 [-0.08, 0.06] 

Number of hours preparing for class [Reference: 0-5] # 

     6-10 0.05 [-0.02, 0.12]  0.06 [-0.01, 0.13] 

     11-20 0.08* [0.00, 0.16]  0.13** [0.04, 0.21] 

     More than 20 0.07 [-0.03, 0.18]  0.12* [0.01, 0.22] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 

     Often -0.00 [-0.08, 0.07]  0.04 [-0.04, 0.11] 

     Very often 0.07* [0.00, 0.15]  0.13** [0.05, 0.22] 

Came to class without completing assignments [Reference: Never] 

     Sometimes -0.15*** [-0.22, -0.08]  -0.19*** [-0.25, -0.12] 

     Often -0.28*** [-0.43, -0.14]  -0.23*** [-0.36, -0.10] 

     Very often -0.25** [-0.41, -0.09]  -0.23** [-0.38, -0.07] 

Skipped class [Reference: Never] # 

     Sometimes -0.12*** [-0.18, -0.06]  -0.19*** [-0.26, -0.13] 

     Often and Very often -0.25*** [-0.39, -0.11]  -0.54*** [-0.69, -0.40] 

Tutored or taught other students [Reference: Never] 

     Sometimes 0.15*** [0.08, 0.21]  0.10* [0.02, 0.18] 

     Often 0.23*** [0.12, 0.34]  0.12* [0.01, 0.24] 

     Very often 0.15* [0.01, 0.29]  0.21** [0.05, 0.37] 

Have done honors course  0.17*** [0.09, 0.25]  0.21*** [0.12, 0.31] 

Have done internship, field, co-op, or clinical experience -0.01 [-0.09, 0.08]  0.09* [0.01, 0.17] 

Met with an acad. advisor before registering each term [Reference: No] 

     Yes, before some academic terms, but not all 0.02 [-0.08, 0.13]  NA NA 

     Yes, before every academic term 0.01 [-0.09, 0.10]  NA NA 

Used academic advising services this academic year [Reference: Never] 

     1 time 0.07 [-0.05, 0.18]  -0.05 [-0.20, 0.11] 

     2-4 times 0.10 [-0.02, 0.22]  -0.03 [-0.18, 0.11] 

     5 or more times 0.13 [-0.02, 0.28]  -0.01 [-0.16, 0.14] 

Used financial aid advising services this academic year [Reference: Never] 

     1 time -0.06 [-0.14, 0.02]  -0.05 [-0.13, 0.02] 

     2-4 times -0.09* [-0.18, -0.01]  -0.04 [-0.12, 0.04] 

     5 or more times -0.04 [-0.14, 0.06]  -0.02 [-0.16, 0.12] 

Used transfer advising services this academic year [Reference: Never] # 

     1 time 0.00 [-0.08, 0.08]  0.03 [-0.04, 0.11] 

     2 or more times 0.08* [0.00, 0.16]  0.06 [-0.01, 0.13] 

How much college emphasizes providing support [Reference: Very little] 

     Some 0.17* [0.01, 0.33]  0.12 [-0.03, 0.28] 

     Quite a bit 0.28*** [0.12, 0.44]  0.19* [0.03, 0.35] 

     Very much 0.23** [0.07, 0.40]  0.18* [0.01, 0.34] 
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Table 7 continued 

Variables 
2017  2019 

Coefficient CI 95  Coefficient CI 95 

Number of hours working for pay [Reference: None] 

     1-5 -0.04 [-0.15, 0.07]  -0.10 [-0.24, 0.04] 

     6-10 -0.06 [-0.17, 0.06]  -0.06 [-0.17, 0.04] 

     11-20 -0.00 [-0.11, 0.10]  -0.11* [-0.20, -0.01] 

     21-30 -0.05 [-0.13, 0.03]  -0.12** [-0.21, -0.04] 

     More than 30 -0.10 [-0.20, 0.01]  -0.16** [-0.26, -0.07] 

Number of hours providing care for dependents [Reference: None] 

     1-5 -0.05 [-0.14, 0.03]  -0.02 [-0.10, 0.06] 

     6-10 -0.07 [-0.19, 0.05]  -0.17** [-0.28, -0.06] 

     11-20 -0.14 [-0.32, 0.04]  -0.03 [-0.17, 0.10] 

     21-30 -0.01 [-0.15, 0.13]  0.02 [-0.14, 0.19] 

     More than 30 -0.19*** [-0.28, -0.10]  -0.14** [-0.24, -0.04] 

Number of hours commuting to and from classes [Reference: None] # 

     1-5 0.07 [-0.11, 0.25]  0.04 [-0.15, 0.22] 

     6-10 0.03 [-0.16, 0.22]  0.03 [-0.16, 0.23] 

     11-20 -0.09 [-0.28, 0.09]  0.04 [-0.19, 0.28] 

     More than 20 -0.06 [-0.28, 0.15]  -0.20 [-0.44, 0.04] 

Payment sources: My own income/savings [Reference: Not a source] 

     Minor source 0.04 [-0.03, 0.11]  0.09* [0.02, 0.16] 

     Major source -0.00 [-0.09, 0.08]  -0.01 [-0.10, 0.07] 

Payment sources: Income/savings from family [Reference: Not a source] 

     Minor source -0.00 [-0.07, 0.07]  -0.04 [-0.11, 0.03] 

     Major source 0.07 [-0.01, 0.14]  -0.11* [-0.20, -0.02] 

Payment sources: Grants [Reference: Not a source] 

     Minor source 0.02 [-0.08, 0.12]  0.02 [-0.09, 0.13] 

     Major source 0.07 [-0.00, 0.15]  0.13*** [0.06, 0.20] 

Payment sources: Scholarship [Reference: Not a source] 

     Minor source 0.02 [-0.08, 0.13]  0.05 [-0.06, 0.16] 

     Major source 0.09* [0.01, 0.17]  0.10* [0.02, 0.18] 

Payment sources: Student loans [Reference: Not a source] 

     Minor source -0.22*** [-0.35, -0.10]  -0.12 [-0.24, 0.00] 

     Major source -0.13** [-0.22, -0.03]  -0.22*** [-0.32, -0.11] 

Age in the survey term 0.10*** [0.07, 0.13]  0.07*** [0.04, 0.10] 

Age in the survey term squared -0.00*** [-0.00, -0.00]  -0.00*** [-0.00 , -0.00] 

Female student 0.15*** [0.08, 0.22]  0.11*** [0.05, 0.17] 

Asian [Reference: White] 0.31*** [0.17, 0.45]  0.13 [-0.17, 0.43] 

Black [Reference: White] -0.16** [-0.27, -0.06]  -0.28*** [-0.39, -0.17] 

Hispanic [Reference: White] -0.01 [-0.14, 0.12]  -0.09 [-0.26, 0.08] 

Other race [Reference: White] -0.16 [-0.34, 0.01]  -0.07 [-0.20, 0.06] 

Pell eligible student -0.12*** [-0.19, -0.05]  -0.17*** [-0.25, -0.09] 

First-generation student -0.03 [-0.10, 0.04]  -0.03 [-0.10, 0.04] 

High school GPA 0.26*** [0.20, 0.33]  0.27*** [0.22, 0.33] 

ACT composite score 0.02*** [0.01, 0.03]  0.03*** [0.02, 0.04] 

Learning support student -0.11** [-0.18, -0.04]  -0.09* [-0.17, -0.00] 

Design-based F-statistic || Observations (uncensored) 17.73*** || 2,922  29.25*** || 3,197 

* p < .05, ** p < .01, *** p < .001.  # Revised response categories.  Control variable: Survey college.        
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The predicted GPA for students who took honors courses is 0.17 or 0.21 points higher than for 

other students. Participants who complete an internship tend to have a higher GPA, but this relationship is 

only found for the 2019 sample. 

In the advising/support category, three variables are significant: using financial aid advising and 

transfer advising, and student evaluation of how much the institution emphasizes providing support they 

need to succeed in college. In 2017, for students who used financial aid advising 2-4 times a year, the 

estimated final GPA is 0.09 points lower than for those who never used those services in that year. 

Students using transfer advising services 2 or more times a year tend to have a 0.08-point higher GPA 

than their counterparts.36 Compared to students believing that their college emphasizes support very little, 

the expected cumulative GPA is 0.17 points higher for students who evaluated it as “Some” (2017 only), 

0.28 or 0.19 points higher if they answered “Quite a bit”, and 0.23 or 0.18 points higher if they answered 

“Very much.” 

The next category—life circumstances and tuition payment sources—displays more year-specific 

results than the previous groups of covariates. The number of hours working for pay has a negative 

relationship with the final GPA for students in the 2019 sample in three categories: 11-20, 21-30, and 

more than 30 hours a week. To illustrate, students who report working 21-30 hours a week are expected to 

have a 0.12-point lower GPA than students who do not work. Similarly, time spent providing care for 

dependent living with students is negatively related to the outcome: 6-10 hours a week are expected to 

decrease cumulative GPA by 0.17 points for the 2019 sample, and more than 30 hours a week are 

associated with a decrease in final GPA by 0.19 points (2017) or 0.14 points (2019)—relative to students 

who spend zero hours caring for dependents. Each variable in the payment sources category has a 

statistically significant relationship with GPA: one’s own income as a minor source of tuition payment 

(expected GPA is 0.9 points higher for 2019), family income as a major source of payment (GPA is 0.11 

points lower for 2019), grants as a major source (GPA is 0.13 points higher for 2019), scholarships as a 

 
36 The variable was revised: the response categories “2-4 times” and “5 or more times” in the original survey item 

were combined due to a small size of the latter and interest in the overall effect of advising versus exact frequency. 
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major source (GPA is 0.9 points higher for 2017 and 0.10 points higher for 2019), and student loans as a 

minor source (predicted GPA is 0.22 points lower for 2017) and as a major source of payment (GPA is 

expected to be 0.13 points lower for 2017 and 0.22 points lower for 2019). 

For student characteristics, several variables are positively related to GPA: age, female gender, 

Asian racial/ethnic identification (2017), high school GPA, and ACT composite score. Student age is non-

linearly related to the outcome: it has a positive relationship with the outcome initially (0.10-0.7 points), 

which slowly decreases over time.37 Female students have a higher final GPA than male students: 0.15 

points higher in 2017 and 0.11 points higher in 2019. In the 2017 sample, the expected final GPA for 

Asian students is 0.31 points higher than for white students. One-point increase in high school GPA is 

associated with a 0.26-point (2017) or 0.27-point (2019) increase in cumulative college GPA, while the 

expected effect of a one-point increase in the composite ACT score is 0.02 and 0.03, respectively. Three 

student characteristics are negatively related to GPA. Black students tend to have a final GPA 0.16 points 

lower than white students in 2017 and 0.28 points lower in 2019. Pell-eligible students have a cumulative 

GPA 0.12 or 0.17 points lower than non-eligible survey participants. The final college GPA for learning 

support students is expected to be 0.11 or 0.09 points lower than for their counterparts.38 Figures 1 and 2 

present the estimated effect on GPA of statistically significant variables for the 2017 analytic sample. 

The second outcome is probability of graduation. A logistic regression is run on the cross-

sectional dataset to obtain odds ratios of earning a college credential. Event history analyses of time to the 

first award and time to the highest award are conducted on the panel dataset to obtain hazard ratios of 

graduation with either credential. Although the methods and dependent variables in these models are 

different, the results are presented and discussed together because they relate to the same general 

outcome, earning a postsecondary credential. Juxtaposing the findings also allows comparing the results 

from different conceptualizations of the outcome variable and divergent methodological approaches. 

  

 
37 The quadratic term for age is statistically significant but is infinitesimal. 
38 The Tennessee Promise variable is not significant in the preliminary models and is omitted from the Final Model 

due to multicollinearity for 2017. For 2019, data on fall 2018 was not available at the time of the analysis. 
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Figure 1. Survey responses that are positively related to the final cumulative GPA: Tobit model, statistically 

significant variables 

 

 
 

 
Figure 2. Survey responses that are negatively related to the final cumulative GPA: Tobit model, statistically 

significant variables 
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Table 8 presents estimates from the logistic regression and event history analysis for the first and 

highest award. The logistic section reports the probability of graduation (expressed as odds ratios)39; the 

EHA sections report the conditional probability of earning the first or highest award (expressed as hazard 

ratios).40 All three models are statistically significant (logistic: adjusted F=6.46, p=.00; EHA for first 

award: χ2=30.34, p=.00; EHA for highest award: χ2=203.02., p=.00). Some related variables are 

operationalized differently (or omitted) in the logistic and EHA models, as discussed below and explained 

in the Notes for Table 8.41  

For student engagement factors, most college intent covariates have statistically significant 

relationships with the probability of graduation. Students indicating that their goal for attending the 

survey college is to obtain an associate degree are found to be more likely to graduate in two models: 

logistic regression, which considers any credential earned during the observation period, and the EHA 

approach that models time to the highest award. In the logistic model, the odds of graduation for such 

students are predicted to increase by a factor of 2.4. In EHA, these students face a 38-percent higher 

hazard for graduation than students with other intents. An intriguing finding in EHA specifications is that 

students reporting to have skipped classes sometimes (44 percent of the analytic sample) have a higher 

probability of graduation than those who claim that they did not skip classes in the year of the survey 

(about 50 percent of the sample); the effect size is a 13-14 percent increase in the hazard for graduation. 

Participation in internships or field experiences is positively related to the probability of earning an award 

in the logistic regression (the odds of graduation for participants are 2.8 times that of other students); the 

respective covariates are not statistically significant in the EHA models. 

Two variables from the advising category are positively related to graduation. First, students who 

met with an academic advisor before registering for classes before some terms (but not all) are more 

likely to graduate than those who did not meet with academic advisors.        

 
39 Table A5 in the Appendix presents marginal effects for statistically significant variables in logistic models. 
40 Figures A1 through A5 in the Appendix depict estimated survivor functions for select variables in the time-to-

first-award EHA model. 
41 The results are robust to alternative specification, as shown in the Appendix tables in the main report on the study. 
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Table 8. Earning an award as outcome: Logistic regression and Event History Analysis, 2017 analytic sample 

 

Variables 

Logistic regression EHA: First award EHA: Highest award 

Odds 

ratio 
CI 95 

Hazard 

ratio 
CI 95 

Hazard 

ratio 
CI 95 

Goal: Complete a certificate program 0.99 [0.77, 1.26] 1.09 [0.97, 1.23] 1.09 [0.97, 1.21] 

Goal: Obtain an associate degree 2.36*** [1.72, 3.24] 1.32 [0.99, 1.77] 1.38* [1.01, 1.87] 

Goal: Transfer to a 4-year college or university 0.61*** [0.48, 0.77] 0.93 [0.80, 1.07] 0.94 [0.83, 1.06] 

Goal: Obtain or update job-related skills 0.62*** [0.50, 0.76] 0.79*** [0.71, .88] 0.78*** [0.70, 0.88] 

Number of hours preparing for class [Reference: 0-5] #       

     6-10 1.13 [0.90, 1.42] 1.05 [0.92, 1.20] 1.05 [0.92, 1.20] 

     11-20 1.15 [0.90, 1.48] 1.00 [0.86, 1.16] 0.99 [0.86, 1.14] 

     More than 20 1.45 [1.00, 2.11] 0.96 [0.84, 1.11] 0.98 [0.86, 1.12] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 

     Often 0.90 [0.72, 1.12] 0.87 [0.74, 1.02] 0.86 [0.74, 1.01] 

     Very often 1.10 [0.86, 1.39] 1.00 [0.90, 1.11] 0.99 [0.88, 1.12] 

Came to class without completing assignments [Reference: Never] 

     Sometimes 1.26 [0.99, 1.59] 1.06 [0.95, 1.19] 1.06 [0.96, 1.18] 

     Often 1.22 [0.80, 1.84] 1.03 [0.88, 1.21] 1.01 [0.86, 1.18] 

     Very often 1.21 [0.74, 1.98] 1.18 [0.86, 1.62] 1.20 [0.90, 1.61] 

Skipped class [Reference: Never] #       

     Sometimes 1.11 [0.89, 1.39] 1.13* [1.00, 1.26] 1.14* [1.02, 1.27] 

     Often and Very often 1.19 [0.76, 1.86] 1.18 [0.83, 1.69] 1.22 [0.86, 1.74] 

Tutored or taught other students [Reference: Never]       

     Sometimes 1.18 [0.95, 1.46] 1.04 [0.94, 1.15] 1.03 [0.93, 1.14] 

     Often 1.36 [0.92, 2.02] 1.03 [0.85, 1.26] 0.98 [0.78, 1.23] 

     Very often 1.24 [0.72, 2.12] 1.07 [0.84, 1.38] 1.02 [0.80, 1.31] 

Have done honors course  0.83 [0.59, 1.17] 0.91 [0.70, 1.19] 0.95 [0.73, 1.23] 

Have done internship, field, co-op, or clinical experience 2.84*** [1.99, 4.06] 1.15 [0.98, 1.35] 1.12 [0.95, 1.32] 

Met with an acad. advisor before registering each term [Reference: No] 

     Yes, before some academic terms, but not all 1.74*** [1.27, 2.38] 1.16 [1.00, 1.35] 1.19* [1.01, 1.40] 

     Yes, before every academic term 1.15 [0.86, 1.55] 1.20 [0.98, 1.48] 1.22 [0.98, 1.52] 

Used academic advising services this academic year [Reference: Never] 

     1 time 0.99 [0.65, 1.52] 1.02 [0.87, 1.19] 1.03 [0.88, 1.21] 

     2-4 times 1.17 [0.80, 1.72] 1.03 [0.85, 1.25] 1.02 [0.83, 1.26] 

     5 or more times 1.40 [0.85, 2.32] 1.04 [0.77, 1.39] 1.00 [0.72, 1.40] 

Used financial aid advising services this academic year [Reference: Never] 

     1 time 0.78 [0.59, 1.03] 0.91 [0.79, 1.05] 0.93 [0.82, 1.06] 

     2-4 times 0.78 [0.59, 1.02] 0.89 [0.77, 1.03] 0.92 [0.80, 1.05] 

     5 or more times 0.71 [0.49, 1.03] 0.87 [0.73, 1.02] 0.91 [0.75, 1.09] 

Used transfer advising services this academic year [Reference: Never] # 

     1 time 1.44* [1.08, 1.91] 1.12 [0.97, 1.29] 1.12 [0.96, 1.30] 

     2 or more times 1.63*** [1.23, 2.16] 1.18* [1.02, 1.36] 1.18* [1.03, 1.36] 

How much college emphasizes providing support [Reference: Very little] 

     Some 0.94 [0.49, 1.82] 1.05 [0.63, 1.76] 1.13 [0.69, 1.84] 

     Quite a bit 0.93 [0.50, 1.75] 1.03 [0.60, 1.75] 1.12 [0.67, 1.87] 

     Very much 1.02 [0.53, 1.97] 1.04 [0.63, 1.70] 1.10 [0.68, 1.77] 
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Table 8 continued 

Variables 
Logistic regression EHA: First award EHA: Highest award 

Odds r. CI 95 Hazard 

r. 
CI 95 Hazard 

r. 
CI 95 

Number of hours working for pay [Reference: None]       

     1-5 1.33 [0.89, 2.00] 0.99 [0.77, 1.26] 0.99 [0.77, 1.26] 

     6-10 1.05 [0.75, 1.49] 1.06 [0.87, 1.30] 1.04 [0.84, 1.29] 

     11-20 1.13 [0.82, 1.56] 1.03 [0.91, 1.16] 1.00 [0.89, 1.13] 

     21-30 0.89 [0.63, 1.26] 1.03 [0.85, 1.26] 1.02 [0.84, 1.25] 

     More than 30 0.75 [0.55, 1.03] 0.91 [0.77, 1.09] 0.89 [0.76, 1.05] 

Number of hours providing care for dependents [Reference: None] 

     1-5 0.81 [0.60, 1.10] 0.92 [0.79, 1.07] 0.92 [0.79, 1.08] 

     6-10 0.89 [0.62, 1.28] 0.85 [0.68, 1.05] 0.85 [0.68, 1.05] 

     11-20 0.66 [0.40, 1.09] 0.82 [0.58, 1.17] 0.80 [0.57, 1.13] 

     21-30 0.37*** [0.22, .63] 0.64** [0.48, .85] 0.62*** [0.47, 0.82] 

     More than 30 0.62** [0.44, .88] 0.82* [0.67, 1.00] 0.83 [0.66, 1.03] 

Number of hours commuting to and from classes [Reference: None] # 

     1-5 0.71 [0.41, 1.22] 0.81 [0.61, 1.06] 0.77* [0.59, 0.99] 

     6-10 0.76 [0.43, 1.35] 0.85 [0.62, 1.17] 0.82 [0.60, 1.12] 

     11-20 0.67 [0.35, 1.27] 0.76 [0.55, 1.05] 0.76 [0.54, 1.05] 

     More than 20 0.63 [0.30, 1.31] 0.83 [0.61, 1.12] 0.79 [0.59, 1.05] 

Payment sources: My own income/savings [Reference: Not a source] 

     Minor source 1.16 [0.92, 1.46] 0.94 [0.83, 1.08] 0.96 [0.84, 1.08] 

     Major source 0.98 [0.74, 1.31] 0.82** [0.72, .94] 0.82** [0.71, 0.95] 

Payment sources: Income/savings from family [Reference: Not a source] 

     Minor source 1.00 [0.78, 1.27] 0.96 [0.78, 1.17] 0.93 [0.76, 1.14] 

     Major source 1.38* [1.05, 1.83] 0.90 [0.79, 1.03] 0.89 [0.79, 1.01] 

Payment sources: Grants [Reference: Not a source]       

     Minor source 1.01 [0.69, 1.49] 1.06 [0.87, 1.30] 1.02 [0.82, 1.27] 

     Major source 0.88 [0.68, 1.13] 1.01 [0.87, 1.17] 1.01 [0.88, 1.17] 

Payment sources: Scholarship [Reference: Not a source]       

     Minor source 1.01 [0.70, 1.46] 1.12 [0.86, 1.44] 1.16 [0.91, 1.48] 

     Major source 1.78*** [1.34, 2.35] 1.44*** [1.19, 1.75] 1.47*** [1.22, 1.77] 

Payment sources: Student loans [Reference: Not a source]       

     Minor source 0.88 [0.59, 1.33] 0.88 [0.69, 1.13] 0.88 [0.71, 1.09] 

     Major source 0.96 [0.69, 1.32] 0.79* [0.65, 0.97] 0.81* [0.66, 0.99] 

Age (logistic: survey term; EHA: time-varying covariate) 1.04*** [1.02, 1.06] 1.00 [1.00, 1.01] 1.00 [1.00, 1.01] 

Female student (EHA: time-varying covariate) 1.13 [0.88, 1.45] 1.00 [0.92, 1.09] 1.01 [0.93, 1.10] 

Asian [Reference: White] 0.82 [0.43, 1.56] 0.98 [0.70, 1.37] 1.01 [0.73, 1.39] 

Black [Reference: White] 0.75 [0.50, 1.11] 0.88 [0.66, 1.17] 0.91 [0.69, 1.20] 

Hispanic [Reference: White] 0.96 [0.59, 1.57] 0.93 [0.69, 1.26] 0.95 [0.69, 1.31] 

Other race [Reference: White] 0.52** [0.32, 0.85] 0.85 [0.62, 1.17] 0.87 [0.66, 1.15] 

Pell eligible student 0.94 [0.72, 1.21] 0.89 [0.76, 1.05] 0.88 [0.76, 1.02] 

First-generation student 0.92 [0.72, 1.18] 1.04 [0.94, 1.16] 1.03 [0.93, 1.15] 

College GPA (logistic regression: in the survey term) 3.37*** [2.77, 4.11] 2.36*** [2.00, 2.78] 2.40*** [2.03, 2.84] 

Learning support student 0.67*** [0.54, 0.84] 0.93 [0.86, 1.00] 0.94 [0.87, 1.01] 

Full-time enrollment Not 

used 

 1.21* [1.01, 1.44] 1.21* [1.00, 1.45] 

Promise student 0.88 [0.65, 1.19] 1.68*** [1.33, 2.11] 1.81*** [1.42, 2.32] 

Design-based F-statistic   ||   Wald Chi-Square 6.46*** 30.34*** 203.02*** 

* p < .05, ** p < .01, *** p < .001.  # Revised response categories.  Control (EHA: adjust for possible correlation): Survey college.       
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In the logistic regression, the odds of graduation for the former are 1.7 times higher than for the 

latter. In the EHA model for the highest award, the hazard for graduation for these students is 19 percent 

larger than for those who did not meet with an academic advisor. Second, a frequent use of transfer 

advising services is also found to increase the probability of graduation. Seeing a transfer advisor two or 

more times in an academic year increases the odds of graduation by a factor of 1.6 relative to students 

who never met with an advisor. In both EHA models, the hazard for graduation for students who frequent 

transfer advising services increases by 18 percent. 

In the life circumstances category, higher amounts of time spent providing care for dependents is 

negatively related to the probability of graduation in all models. In the logistic regression, spending 21-30 

hours a week caring for dependents is associated with a 63 percent decrease in the odds of graduation. 

The hazard for graduation for students in this group decreases by 36 percent in the time-to-first-award 

model and 38 percent in the time-to-highest-award model. For students who report more than 30 hours a 

week, the odds of earning an award decrease by 38 percent in logistic regression; the hazard for 

graduation drops by about 27-28 percent in the EHA models. It should be noted that the sizes of these 

groups are different, and this may affect the estimates’ accuracy: there are 105 students (3 percent of the 

sample) in the “21-30 hours” category and 535 students (15.4 percent) in the “More than 30 hours” group. 

Among the tuition payment sources, the following covariates are statistically significant. In the 

EHA models, reporting one’s own income as a major source of payment is associated with an 18-percent 

decrease in the hazard for graduation. Relying on loans as a major source decreases the hazard for 

completion by 21 percent in the time-to-first-award model and 19 percent in the time-to-highest-award 

specification. In contrast, reporting scholarships as a major source of tuition payment has a large positive 

effect on the outcome. In logistic regression, students mostly relying on scholarship are 78 percent more 

likely to graduate than those who do not receive scholarships. In the EHA modeling time to the first and 

highest award, the hazard for graduation for the former increases by 44 and 47 percent, respectively.42 

 
42 Tables A3, A6, and A7 in the Appendix to the main report on the study present the results from all models for the 

logistic and EHA estimators that modelled probability of graduation and time-to-an-award. 
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Some demographic and academic variables have a statistically significant association with the 

respective outcomes. In the logistic regression, student age in the survey term is positively related to the 

outcome, indicating that older students are more likely to earn an award. Also, students in the Other Race 

category are less likely to graduate than white students, and learning support students are less likely to 

earn an award than students who do not require remedial coursework. College GPA has a large effect in 

both logistic and EHA models. Operationalized as GPA in the survey term in the former, a one-point 

increase in college GPA is predicted to increase the odds of graduation by 3.4 times. Similarly, a one-

point increase in the time-varying GPA in duration analysis increases the hazard for earning the first and 

the highest award by about 2.4 times. Enrolling full-time increases the hazard for graduation by 21 

percent in the EHA models.43 Receiving assistance via the Promise program increases the hazard for 

earning the first award by 1.7 times and the highest award by 1.8 times. 

Figure 3 summarizes the results for logistic regression for graduation by showing the marginal 

effects for statistically significant variables. The figure shows the respective change—increase or 

decrease—in the predicted probability of graduation that is attributable to each predictor. Figure 4 

presents the summary of the results of the EHA model for time to the highest award. It shows the change 

in conditional probability of graduation over the baseline rate for completion with the highest credential. 

Table 9 provides the Final Model estimates for the last outcome of interest, university transfer. 

Two things are noteworthy: first, this outcome includes students who transfer both with and without a 

prior award; second, because transfer to university is part of a community colleges’ mission, it is 

interpreted as a successful outcome. Similar to Table 8, the estimates from two different models are 

reported together: the logistic regression provides odds ratios of transfer within the observation period44 

and the EHA model provides hazard ratios for this outcome.45         

 
43 The variable for full-time enrollment was not used in the logistic model. 
44 Table A5 in the Appendix presents marginal effects for statistically significant variables in logistic models. 
45 Figures A6 through A10 in the Appendix depict estimated survivor functions for select variables in the time-to-

transfer EHA model. 
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Figure 3. Predicted change in the probability of graduation: Logistic model, statistically significant variables 

 

 

 
 
Note: Figure shows the average marginal effects for statistically significant variables.  The predicted increase and 

decrease in the probability of graduation is expressed in percentage points. 

 

 

 
Figure 4. Change in the likelihood of completion over the baseline rate for graduation: Time to highest award, 

statistically significant variables 

 

 

 
 
Note: Figure shows the direction of the effect based on the estimates from Cox proportional hazards model. Hazard 

ratios for graduation are reported. 
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Table 9. Transfer to university as outcome: Logistic regression and Event History Analysis, 2017 analytic sample 

 

Variables 

Logistic regression  Event History Analysis 

Odds ratio CI 95  Hazard ratio CI 95 

Goal: Complete a certificate program 0.76* [0.60, 0.97]  0.90 [0.78, 1.04] 

Goal: Obtain an associate degree 0.60*** [0.46, 0.79]  0.75*** [0.64, 0.87] 

Goal: Transfer to a 4-year college or university 4.70*** [3.29, 6.73]  3.24*** [2.35, 4.45] 

Goal: Obtain or update job-related skills 0.61*** [0.49, 0.76]  0.80** [0.70, 0.91] 

Number of hours preparing for class [Reference: 0-5] # 

     6-10 1.15 [0.90, 1.46]  1.08 [0.95, 1.22] 

     11-20 1.00 [0.74, 1.34]  0.93 [0.79, 1.10] 

     More than 20 0.82 [0.57, 1.19]  0.74 [0.55, 1.00] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 

     Often 0.85 [0.66, 1.09]  0.87 [0.72, 1.05] 

     Very often 1.02 [0.80, 1.31]  0.95 [0.77, 1.17] 

Came to class without completing assignments [Reference: Never] 

     Sometimes 0.99 [0.76, 1.28]  0.92 [0.79, 1.07] 

     Often 0.88 [0.58, 1.35]  0.80 [0.62, 1.02] 

     Very often 1.27 [0.74, 2.19]  1.14 [0.87, 1.50] 

Skipped class [Reference: Never] # 

     Sometimes 1.02 [0.81, 1.27]  1.13 [0.97, 1.32] 

     Often and Very often 1.31 [0.79, 2.19]  1.24 [0.93, 1.66] 

Tutored or taught other students [Reference: Never] 

     Sometimes 1.27 [1.00, 1.62]  1.05 [0.95, 1.16] 

     Often 1.96** [1.32, 2.93]  1.28** [1.07, 1.52] 

     Very often 1.31 [0.80, 2.14]  1.08 [0.85, 1.38] 

Have done honors course  1.16 [0.76, 1.76]  1.05 [0.75, 1.46] 

Have done internship, field, co-op, or clinical experience 1.14 [0.85, 1.54]  0.88 [0.73, 1.05] 

Met with an acad. advisor before registering each term [Reference: No] 

     Yes, before some academic terms, but not all 1.42 [0.96, 2.12]  1.06 [0.78, 1.43] 

     Yes, before every academic term 1.10 [0.76, 1.59]  1.05 [0.83, 1.33] 

Used academic advising services this academic year [Reference: Never] 

     1 time 1.31 [0.86, 2.00]  1.24 [0.97, 1.60] 

     2-4 times 1.32 [0.87, 1.99]  1.08 [0.82, 1.43] 

     5 or more times 1.87* [1.11, 3.13]  1.19 [0.87, 1.61] 

Used financial aid advising services this academic year [Reference: Never] 

     1 time 0.83 [0.64, 1.08]  0.90 [0.76, 1.07] 

     2-4 times 0.77 [0.59, 1.01]  0.84* [0.73, 0.97] 

     5 or more times 0.78 [0.57, 1.07]  0.92 [0.75, 1.12] 

Used transfer advising services this academic year [Reference: Never] # 

     1 time 1.61*** [1.24, 2.10]  1.12 [0.94, 1.33] 

     2 or more times 2.17*** [1.68, 2.79]  1.35*** [1.17, 1.56] 

How much college emphasizes providing support [Reference in logistic: “Very little + Some”; Reference in EHA: Very little] 

     Some (logistic: combined with “Very little”)    0.84 [0.63, 1.14] 

     Quite a bit 0.86 [0.66, 1.11]  0.86 [0.64, 1.15] 

     Very much 0.82 [0.61, 1.08]  0.77 [0.58, 1.04] 
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Table 9 continued 

Variables 
Logistic regression  Event History Analysis 

Odds ratio CI 95  Hazard ratio CI 95 

Number of hours working for pay [Reference: None] 

     1-5 1.21 [0.81, 1.80]  0.94 [0.78, 1.13] 

     6-10 0.92 [0.57, 1.48]  0.91 [0.68, 1.23] 

     11-20 1.20 [0.83, 1.74]  0.96 [0.79, 1.17] 

     21-30 1.18 [0.86, 1.63]  1.11 [0.94, 1.30] 

     More than 30 0.81 [0.59, 1.12]  0.89 [0.75, 1.05] 

Number of hours providing care for dependents [Reference: None] 

     1-5 0.70* [0.52, 0.93]  0.95 [0.81, 1.12] 

     6-10 0.49*** [0.32, 0.74]  0.74* [0.59, 0.94] 

     11-20 0.32*** [0.18, 0.58]  0.51** [0.31, 0.83] 

     21-30 0.60 [0.29, 1.25]  0.64 [0.35, 1.16] 

     More than 30 0.92 [0.66, 1.28]  0.87 [0.67, 1.13] 

Number of hours commuting to and from classes [Reference: None] # 

     1-5 1.31 [0.81, 2.12]  1.07 [0.79, 1.46] 

     6-10 1.02 [0.61, 1.69]  0.99 [0.71, 1.37] 

     11-20 1.94* [1.14, 3.28]  1.32 [0.83, 2.12] 

     More than 20 1.39 [0.69, 2.82]  1.33 [0.92, 1.93] 

Payment sources: My own income/savings [Reference: Not a source] 

     Minor source 1.11 [0.86, 1.42]  0.90 [0.75, 1.09] 

     Major source 1.05 [0.76, 1.45]  0.90 [0.78, 1.04] 

Payment sources: Income/savings from family [Reference: Not a source] 

     Minor source 1.10 [0.85, 1.42]  1.08 [0.94, 1.25] 

     Major source 1.04 [0.78, 1.40]  0.86* [0.77, 0.98] 

Payment sources: Grants [Reference: Not a source] 

     Minor source 1.06 [0.75, 1.49]  1.14 [0.93, 1.39] 

     Major source 0.96 [0.72, 1.28]  1.09 [0.95, 1.25] 

Payment sources: Scholarship [Reference: Not a source] 

     Minor source (logistic: combined with “Major source”)  1.17 [0.86, 1.59] 

     Major source 1.14 [0.85, 1.53]  1.28 [0.99, 1.66] 

Payment sources: Student loans [Reference: Not a source] 

     Minor source 0.98 [0.59, 1.61]  0.99 [0.75, 1.30] 

     Major source 0.97 [0.69, 1.37]  0.81 [0.65, 1.01] 

Age (logistic: survey term; EHA: time-varying covariate) 1.00 [0.97, 1.02]  1.01 [1.00, 1.02] 

Female student  (EHA: time-varying covariate) 0.91 [0.73, 1.12]  0.99 [0.94, 1.04] 

Asian [Reference: White] 1.16 [0.70, 1.91]  1.18 [0.84, 1.66] 

Black [Reference: White] 1.23 [0.84, 1.82]  1.18 [0.90, 1.56] 

Hispanic [Reference: White] 0.82 [0.48, 1.43]  0.83 [0.63, 1.10] 

Other race [Reference: White] 0.86 [0.49, 1.50]  1.27* [1.02, 1.58] 

Pell eligible student 0.87 [0.66, 1.14]  0.82** [0.72, 0.94] 

First-generation student 0.90 [0.70, 1.15]  0.96 [0.84, 1.10] 

College GPA (logistic regression: in the survey term) 2.43*** [2.03, 2.91]  1.74*** [1.50, 2.00] 

Learning support student 0.74* [0.58, 0.93]  0.91 [0.82, 1.02] 

Full-time enrollment Not used  3.30*** [2.82, 3.85] 

Promise student 1.32* [1.02, 1.71]  2.10*** [1.69, 2.62] 

Design-based F-statistic   ||   Wald Chi-Square 9.03***  12.95 

* p < .05, ** p < .01, *** p < .001.  # Revised response categories.  Control (EHA: adjust for possible correlation): Survey college.      
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In the engagement category, students’ goals are found to have a large and consistent bearing on 

this outcome. In the logistic model, students aiming to complete a certificate program are 24 percent less 

likely to transfer than students with other intents. The odds of transfer are 40 percent lower for students 

who aim to earn an associate degree than for students with other plans (logistic regression), and their 

hazard for transfer is 25 percent lower in the EHA model. Reporting transfer as a goal has a large positive 

effect on the dependent variable: students with this intent are 4.7 times more likely to transfer than other 

students (logistic regression) and face the hazard for this event that is 3.2 times larger than that for 

students with other goals (EHA). Aiming to obtain or update job-related skills decreases the likelihood of 

transfer by 39 percent (logistic regression) and decreases the hazard for transfer by 20 percent (EHA) in 

comparison to students with other intents. The odds of transfer for students who tutored other students 

often are almost twice that of those who never tutored others (logistic model); and such students face the 

hazard for transfer that is about 1.3 time larger than that for other students (EHA). 

In the advising category, the logistic regression model finds that using academic advising services 

five or more times a year increases the odds of transfer by almost 1.9 times. Students who use financial 

aid advising services 2-4 times a year face a 16-percent lower hazard for transfer than those who do not 

require financial aid advising. The odds of transferring for those who see an advisor two or more times a 

year are about 2.2 times higher than for students who did not get to see a transfer advisor (logistic 

regression); this group faces a 35-percent higher hazard for transfer than the reference group (EHA). The 

logistic model also shows a positive correlation for students who met with a transfer advisor only once in 

the academic year of the survey. 

In the life circumstances category, both models find that students who spend 6-10 and 11-20 

hours a week providing care for dependents have a lower probability of transfer. To illustrate, students in 

the latter category are 68 percent less likely to transfer than those who spend no time for this purpose 

(logistic regression); their hazard for transfer is 49 percent lower than for their reference group (EHA). 

The logistic model also finds a negative relationship of this responsibility with the outcome for the “1-5 

hours” category. Commuting to and from campus 11-20 hours a week almost doubles the odds of transfer 
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(logistic regression).Students who report income from family as a major source of tuition payment face a 

14-percent lower hazard for graduation than students who do not rely on this payment source (EHA). 

For the demographic and academic variables, in the EHA model, students in the Other Race 

category face a 27-percent higher hazard for transfer than white students.46 Pell-eligible students have a 

hazard for transfer that is 18 percent lower than that of non-Pell students. There is a large positive 

relationship between college GPA and the outcome: a one-point increase in GPA in the survey term 

increases the odds of transfer by about 2.4 times in the logistic regression; and each additional point in 

GPA in the EHA model increases the hazard for transfer by 74 percent. The logistic model estimates that 

learning support students are 26 percent less likely to transfer than their counterparts. Full-time 

enrollment increases the hazard for transfer by 3.3 times.47 Tennessee Promise students are more likely to 

transfer to university: the odds of transfer for them is 1.3 time larger than for non-Promise students 

(logistic regression), and they face the hazard for transfer that is twice that of their counterparts (EHA). 

Figure 5 presents the marginal effects for logistic regression for transfer (also presented in Table 

A5 in the Appendix) for each statistically significant variable. 

 
Figure 5. Predicted change in the probability of university transfer: Logistic model, statistically significant variables 

 

 

Note: Figure shows the average marginal effects for statistically significant variables.  The predicted increase and 

decrease in the probability of transfer is expressed in percentage points.       

 
46 Table A8 in the Appendix to the main report on the study shows that this variable is also related to the outcome in 

the preliminary model specifications. 
47 The covariate for full-time enrollment was not used in the logistic regression. 
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Discussion and Implications 

This research examines the relationships between student perception of their college experiences and key 

educational outcomes. While a large body of evidence points to a relationship between responses on 

student engagement surveys and academic outcomes, as discussed in the literature review, this study aims 

to connect survey responses to a number of educational outcomes across two survey administrations and a 

system of community colleges. This research makes three key contributions: first, it allows linking 

educational outcomes with key predictors of student success that are typically absent from administrative 

data systems, such as students’ personal academic goals or their experiences with campus support 

services. Second, this work serves as a test of the relationship between students’ reflections on their 

experiences and their academic success, using data from before, during, and after their enrollment at a 

community college. Finally, the analysis is conducted for a whole system of community college over 

multiple semesters of enrollment across two years of CCSSE administration and using a variety of 

empirical strategies to address several research questions. This works suggests the value of additional 

research into the relationship between student engagement factors and college success that will allow 

addressing the issue of selection bias and missing student IDs and difficulties of matching student unit 

records across various data sources.  

After accounting for other factors that might be correlated with academic outcomes, this analysis 

finds nuanced relationships between student engagement responses and college success in three key areas: 

classroom engagement and participation in high impact practices are correlated with success, but 

students’ goals are also important predictors of completion and university transfer; students report 

widespread use of advising services, but some advising services seem to have more influence than others 

in promoting successful graduation and transfer; and students’ personal and financial circumstances create 

meaningful challenges for student success. This research also establishes statistically significant 

relationships between students’ demographic and academic characteristics and key educational outcomes. 

 



52 

 

Student Engagement 

The study finds a meaningful relationship between academic outcomes and several types of student 

engagement. First, students’ self-reported classroom experiences are correlated with several measures of 

academic success. Students who attend class without completing assignments and students who skipped 

class have significantly lower GPAs, while students who contribute frequently to class discussions and 

spend sufficient time preparing for classes have higher GPAs. These results underscore previous research 

about the relationship between engagement in educationally purposeful activities and outcomes like 

students’ GPA, student learning, and persistence (Kuh et al., 2008; Finley & McNair, 2013; Kilgo et al., 

2015). Contrary to expectations, however, students who report skipping classes occasionally are more 

likely to earn an award faster than students who never skipped classes. This result is especially interesting 

when compared to the negative effect of skipping classes on cumulative GPA and may be due to 

differences in student characteristics and choices. 

Table 10 shows that students who never skip classes and those who skip classes sometimes differ 

on observable characteristics; it is likely they differ on unobservable ones too. Critically, students who 

report never skipping classes, earn, on average, more cumulative credits, which may explain longer time 

to graduation. Although unexpected, this finding is consistent with prior work that identified an unclear 

relationship between measures of student effort and college completion (McClenney et al., 2006). 

 

Table 10. Summary statistics for students who never skip classes and skip classes sometimes: 2017 analytic sample 

 Never (N = 1,735) Sometimes (N = 1,550) 

Mean cumulative credits 63.1 58.8 

Mean cumulative credits for graduates 77.6 73 

Average age 24 21 

Goal: Associate 84.7% 81.5% 

Goal: Transfer 72.2% 79.6% 

Goal: Certificate 36.5% 30.6% 

Goal: Skills 65.3% 58.3% 

Work: 11-20 hours 14.7% 19.2% 

Work: 21-30 hours 19.9% 25.7% 

Own income: Major payment 22.8% 18.8% 

Scholarship: Major payment 47.9% 53.0% 
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Second, participation in several high impact practices is also correlated with academic success. 

Students who tutor other students, take an honors course, or complete an internship have significantly 

higher cumulative GPAs, and completion of an internship increases the odds of earning an award. 

However, students who serve as tutors or who participate in honors courses are not found to be more 

likely to earn an award. These findings are consistent with broader research about high impact practices, 

which suggests that participation in these activities may be correlated with short-term success, like 

persistence and grades, but may not boost college completion (Johnson & Stage, 2018). The positive 

association between internship and graduation may also be due to most students completing internships 

close to completion of their programs. 

Lastly, the study finds that college intent is a key predictor of success: students’ goals are highly 

correlated with academic outcomes. The goals that align with outcomes increase the probability of 

reaching them; the goals that are antithetical to outcomes decrease the probability of obtaining them. The 

students who aim to obtain an associate degree are more likely to earn an award and do so faster than 

students with other intents. Students who plan to complete a certificate program tend to have lower GPAs 

than other students, but no evidence exist that they are less likely to graduate. On the other hand, students 

intending to obtain or update job-related skills have slightly higher GPAs and are less likely to earn a 

credential or successfully transfer than students with other goals. Students aiming to transfer to a four-

year college or university are less likely to earn a credential but much more likely to transfer than students 

with other intents. These findings are consistent with previous research that linked students’ academic 

goals with persistence (Hatch & Garcia, 2017), but they also demonstrate the importance of policies that 

promote transfer from a community college to a university (Jenkins & Fink, 2016). 

 

Advising and College Support 

This study also finds significant relationships between students’ use of advising services and academic 

outcomes. However, these findings differ by nature and frequency of advising visits. First, transfer 

advising is the least utilized advising service among students in the analytic sample (40 percent of 
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students met with a transfer advisor during the year of the survey), but it is most consistently correlated 

with success. Among 2017 survey respondents, adult students, first-generation students, and Promise 

students visited transfer advisors as lower rates than other students (Table 11). However, students who 

visited transfer advisors at least twice during the academic year have higher GPAs (2017 sample48), are 

more likely to earn an award, and are more likely to transfer than students who never visit with a transfer 

advisor. This finding should be interpreted in the context of student characteristics of those who rely on 

frequent transfer advising and the fact that most awards are earned prior to transferring (Table 3). 

 

Table 11. Comparison of student responses to the question about frequency of using transfer advising services by 

demographic and academic variables ^ 

 

 Frequency of using transfer advising services 

Variables ^^ Never 1 time 2 or more times 

 1,970 628 771 

 n [% of the total within response category] ^^^ 

Adult student in the survey term 441 [22.4] 104 [16.6] 90 [11.7] 

Female student 1,145 [58.1] 352 [56.1] 452 [58.6] 

Asian student 64 [3.3] 13 [2.1] 36 [4.7] 

Black student 183 [9.3] 79 [12.6] 88 [11.4] 

Hispanic student 79 [4.0] 31 [4.9] 23 [3.0] 

White student 1,546 [78.5] 465 [74.0] 590 [76.5] 

Other race student 87 [4.4] 39 [6.2] 32 [4.2] 

Pell eligible student 1,286 [65.3] 404 [64.3] 476 [61.7] 

First-generation student 642 [32.6] 166 [26.4] 201 [26.1] 

Learning support student 1,095 [55.6] 339 [54.0] 422 [54.7] 

Promise student 831 [42.2] 292 [46.5] 389 [50.5] 

 Mean (s.d.) 

High School GPA 3.10 [0.6] 3.11 [0.6] 3.17 [0.6] 

ACT composite score 20.0 [3.5] 20.0 [3.5] 19.9 [3.6] 

 

^  128 students had missing responses to this question. 

^^  The Unknown Race category is omitted due to a small count. 

^^^  The estimates are unweighted. 

 

 
48 To reiterate, the temporal proximity of the survey administration and obtaining the final cumulative GPA must be 

taken into consideration when comparing the findings for the 2017 and 2019 analytic samples. 
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The connection between students’ use of academic advising services and academic outcomes is 

less clear. Students who visit with an academic advisor before some terms are more likely to graduate 

than students who never visit with an academic advisor. However, students who meet with an academic 

advisor before every term are not found to be more likely to graduate than students who never meet with 

an advisor. Additionally, the number of times a student meets with an academic advisor has no 

identifiable relationship with either GPA or earning an award. However, the logistic regression model 

finds that students who visit an academic advisor five or more times a year are more likely to transfer to a 

four-year institution; this group includes more female and learning support students than other groups 

(Table 12). These findings run contrary to previous research about the frequency and intensity of advising 

(Bahr, 2008; Swecker et al. 2013) and highlight the nuanced relationship between advising, students’ 

intentions and community college success (Alexitch, 2013). Hatch and Garcia (2017) found a similarly 

complex relationship between academic advising and persistence, positing that “[t]he association of non-

persistence intentions with in-depth advising activities could be seen to corroborate the idea of students 

“cooling out” after becoming overwhelmed with intractable decisions, or even gaining insight into 

limitations of what the college can offer them and in turn formulating alternate plans (such as pursuing 

training, higher education, or extracurricular opportunities elsewhere)” (380). This suggests the need for 

more research about students using academic advising services and the relationship between their goals, 

advising, and completion. 
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Table 12. Comparison of student responses to the question about frequency of using academic advising services by 

demographic and academic variables ^ 

 
 Frequency of using academic advising services 

Variables ^^ Never 1 time 2-4 times 5 or more times 

 348 738 1,879 489 

 n [% of the total within response category] ^^^ 

Adult student in the survey term 83 [23.8] 149 [20.2] 332 [17.7] 90 [18.4] 

Female student 189 [54.3] 410 [55.6] 1,087 [57.9] 322 [65.9] 

Asian student 11 [3.2] 25 [3.4] 58 [3.1] 22 [4.5] 

Black student 34 [9.8] 76 [10.3] 183 [9.7] 63 [12.9] 

Hispanic student 16 [4.6] 28 [3.8] 79 [4.2] 16 [3.3] 

White student 263 [75.6] 566 [76.7] 1,473 [78.4] 362 [74.0] 

Other race student 19 [5.5] 41 [5.6] 78 [4.1] 26 [5.3] 

Pell eligible student 226 [64.9] 460 [62.3] 1,204 [64.1] 332 [67.9] 

First-generation student 123 [35.3] 215 [29.1] 542 [28.9] 157 [32.1] 

Learning support student 184 [52.9] 373 [50.5] 1,037 [55.2] 315 [64.4] 

Promise student 109 [31.3] 294 [39.8] 931 [49.6] 212 [43.4] 

 Mean (s.d.) 

High School GPA 3.06 [0.7] 3.12 [0.6] 3.14 [0.6] 3.10 [0.6] 

ACT composite score 20.2 [3.5] 20.3 [3.5] 20.0 [3.5] 19.5 [3.3] 

 

^  43 students had missing responses to this question. 

^^  The Unknown Race category is omitted due to a small count. 

^^^  The estimates are unweighted. 

 

The analysis shows that students who visit a financial aid advisor two to four times a year have 

significantly lower GPAs (2017 sample) and are less likely to progress to university transfer. There is no 

identifiable relationship between visiting a financial aid advisor with any frequency and earning an award. 

These results should be interpreted in terms of characteristics of students who need frequent financial aid 

advising rather than the effect of the service per se and warrant additional exploration. Table 13 provides 

data about students’ self-reported visits with financial aid advisors. Students who frequently use financial 

aid advising services are distinct from other students in two important ways. Such students are more 

likely to be learning support, Pell-eligible, and first-generation students than students who never or rarely 

used financial aid advising services. They also tend to have lower levels of high school achievement, as 
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measured by high school GPA and ACT scores, than students who rely less on financial aid advisors. 

Therefore, students in need of frequent financial aid advising may be a vulnerable group and, thus, need 

additional support to help them succeed in college. Students’ assessments of the support provided by their 

college are also correlated with elevated levels of academic success. In both the 2017 and 2019 samples, 

students who said that their college emphasized providing support quite a bit or very much have 

significantly higher GPAs than students who said that their college did very little to emphasize the 

support they need to succeed in college. 

 

Table 13. Comparison of student responses to the question about frequency of using financial aid advising services 

by demographic and academic variables ^ 

 Frequency of using financial aid advising services 

Variables ^^ Never 1 time 2-4 times 5 or more times 

 1,144 760 1,069 454 

 n [% of the total within response category] ^^^ 

Adult student in the survey term 229 [20.0] 138 [18.2] 180 [16.8] 99 [21.8] 

Female student 607 [53.1] 432 [56.8] 643 [60.2] 311 [68.5] 

Asian student 38 [3.3] 29 [3.8] 28 [2.6] 19 [4.2] 

Black student 78 [6.8] 70 [9.2] 132 [12.4] 70 [15.4] 

Hispanic student 37 [3.2] 36 [4.7] 53 [4.9] 13 [2.8] 

White student 935 [81.7] 589 [77.5] 799 [74.7] 327 [72.0] 

Other race student 46 [4.0] 35 [4.6] 54 [5.1] 24 [5.6] 

Pell eligible student 544 [47.6] 469 [61.7] 808 [75.6] 382 [84.1] 

First-generation student 293 [25.6] 230 [30.3] 340 [31.8] 166 [36.6] 

Learning support student 546 [47.7] 401 [52.8] 628 [58.8] 312 [68.7] 

Promise student 507 [44.3] 351 [46.2] 503 [47.1] 175 [38.6] 

 Mean (s.d.) 

High School GPA 3.16 [0.6] 3.15 [0.6] 3.10 [0.6] 3.06 [0.6] 

ACT composite score 20.5 [3.4] 20.1 [3.4] 19.7 [3.6] 19.2 [3.4] 

 

^  70 students had missing responses to this question. 

^^  The Unknown Race category is omitted due to a small count. 

^^^  The estimates are unweighted.        
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Life Circumstances and Sources of Payment for Tuition 

This analysis also provides insights into the role of students’ life circumstances and key personal and 

financial influences, which traditionally are not included in administrative data systems. Working for pay 

for more than 10 hours a week is negatively related to cumulative GPA in the 2019 sample, but not in the 

2017 sample, which may testify to time-sensitive relationship between this responsibility and success. In 

both the 2017 and 2019 surveys, caring for dependents is associated with lower grades, decreases the 

likelihood of graduation and transfer, and extends time to these outcomes. Students who rely on student 

loans have lower GPAs, and students for whom loans are a major source of tuition payment are less likely 

to progress to completion. On the other hand, students who report scholarships as the major source of 

tuition payment fare better academically and are more likely to graduate and progress to completion faster 

than other students; the findings for completion persist in all models even when controlling for financial 

assistance via the Tennessee Promise program. 

 

Implications 

We prefaced the Results section with the warning that we cannot claim any causal relationships in 

this study. Thus, the results of this investigation and any recommendations based on its findings should be 

considered with this reservation in mind. Nonetheless, statistically significant findings may be causally 

suggestive and point to some general areas that practitioners and colleges should contemplate when 

thinking about relationships between student engagement and academic success in community colleges.  

First, this study has found support for the importance of advisement services provision. Arguably, 

this is the area that colleges have the most control over and can change their practices and approaches to 

serve students better. Of course, no single statistical study can suggest in detail what should be changed or 

enhanced in advising services; however, the evidence from both quantitative and qualitative research, 

including this study, underscores both the importance of the work that campus advisors do and the 

complexity of the relationships between advisement and educational outcomes. For example, the results 

from this study suggest that transfer advising could be effective in promoting several academic outcomes; 
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so, community colleges might consider providing additional, yet cost-effective, support to this area. 

Another unsurprising but key finding is that students in need of frequent financial aid advising may be a 

vulnerable group and, thus, need special attention and additional support to help them succeed in college. 

Second, in line with some previous research, this study furnishes additional evidence that 

participation in high impact practices increases the odds of student success. We find statistically 

significant results for internships, tutoring, and honors courses. Admittedly, more rigorous research is 

necessary to estimate the exact effect of high impact practices on college outcomes and especially their 

interaction in promoting academic success. Future studies should also consider the question of why class 

participation and experiences of students matter for some outcomes (GPA), but no evidence is found for 

longer-term outcomes, such as transfer and completion. Also, we need to understand the complex roles 

that students’ goals play in college success vis-à-vis the outcomes that colleges value and measure. 

Finally, institutions of higher education may not have much control over life circumstances of 

their students; however, anything they could do to help students cope with life challenges can go a long 

way in promoting college success. This study finds that caring for dependents can be a major hurdle to 

student academic success. Granted, not many community colleges can provide child-care services for 

students with dependents or offer education services in locations that are closer to students’ home to 

reduce commute time, but such solutions as online educational options, flexible scheduling, and peer 

support in learning communities can provide conditions for better retention and completion.  

In conclusion, campus, system, and state-level solutions and policies should be steeped in 

evidence gleaned from multiple studies and data sources. This research has contributed to the discussion 

of student academic success by examining student engagement factors from survey responses in relation 

to their academic outcomes from multiple datasets for the entire community college system. The key 

suggestion for future research is to design and conduct studies that address the selection bias, which is due 

to student self-selecting, or being externally selected, into various enrolment choices and educational 

practices. Making sure that a study examines outcomes for groups of students who are similar in terms of 

their background and experiences will allow for obtaining more causally suggestive results.       
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Appendix.    Table A1. Cumulative college GPA as outcome: Tobit regression estimates by model, 2017 sample 
 

 
Model 1 Model 2 Model 3 Final Model 

β [95% CI] 

Age in the survey term 0.07*** 0.06*** 0.06*** 0.10*** 

 [0.05,0.10] [0.03,0.09] [0.03,0.09] [0.07,0.13] 

Age in the survey term squared -0.00*** -0.00** -0.00*** -0.00*** 

 [-0.00,-0.00] [-0.00,-0.00] [-0.00,-0.00] [-0.00,-0.00] 

Female student 0.16*** 0.13*** 0.13*** 0.15*** 

 [0.09,0.23] [0.06,0.20] [0.06,0.20] [0.08,0.22] 

Race / Ethnicity: Asian (Reference: White) 0.32*** 0.30*** 0.31*** 0.31*** 

 [0.18,0.47] [0.15,0.44] [0.16,0.46] [0.17,0.45] 

Race / Ethnicity: Black (Reference: White) -0.21*** -0.22*** -0.18** -0.16** 

 [-0.30,-0.12] [-0.32,-0.12] [-0.28,-0.07] [-0.27,-0.06] 

Race / Ethnicity: Hispanic (Reference: White) 0.04 -0.02 -0.02 -0.01 

 [-0.10,0.19] [-0.15,0.11] [-0.16,0.11] [-0.14,0.12] 

Race / Ethnicity: Other (Reference: White) -0.13 -0.22* -0.20* -0.16 

 [-0.32,0.05] [-0.39,-0.04] [-0.39,-0.02] [-0.34,0.01] 

Pell eligible student -0.13*** -0.14*** -0.12*** -0.12*** 

 [-0.19,-0.06] [-0.21,-0.08] [-0.18,-0.06] [-0.19,-0.05] 

First-generation student -0.04 -0.05 -0.04 -0.03 

 [-0.11,0.03] [-0.12,0.03] [-0.11,0.02] [-0.10,0.04] 

High school GPA 0.30*** 0.28*** 0.28*** 0.26*** 

 [0.24,0.37] [0.21,0.34] [0.22,0.34] [0.20,0.33] 

ACT composite score 0.03*** 0.03*** 0.03*** 0.02*** 

 [0.02,0.04] [0.02,0.04] [0.01,0.04] [0.01,0.03] 

Learning support student -0.15*** -0.12** -0.12** -0.11** 

 [-0.23,-0.07] [-0.20,-0.05] [-0.20,-0.04] [-0.18,-0.04] 

Promise student -0.02 -0.02 -0.03 Omitted 

 [-0.09,0.05] [-0.08,0.05] [-0.09,0.04]  

Goal: Complete a certificate program  -0.10** -0.10** -0.10** 

  [-0.16,-0.04] [-0.16,-0.03] [-0.16,-0.04] 

Goal: Obtain an associate degree  0.04 0.01 -0.01 

  [-0.05,0.12] [-0.07,0.09] [-0.08,0.07] 

Goal: Transfer to a 4-year college or university  0.01 -0.01 -0.01 

  [-0.07,0.10] [-0.09,0.07] [-0.09,0.07] 

Goal: Obtain or update job-related skills  0.05 0.07* 0.07* 

  [-0.01,0.10] [0.01,0.12] [0.01,0.12] 

Number of hours preparing for class [Reference: 0-5] # 

   6-10  0.07 0.06 0.05 

  [-0.01,0.15] [-0.02,0.14] [-0.02,0.12] 

   11-20  0.10* 0.09* 0.08* 

  [0.02,0.17] [0.01,0.16] [0.00,0.16] 

   More than 20  0.06 0.07 0.07 

  [-0.04,0.17] [-0.03,0.18] [-0.03,0.18] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 
   Often  0.03 -0.01 -0.00 

  [-0.04,0.10] [-0.08,0.06] [-0.08,0.07] 

   Very often  0.10** 0.06 0.07* 

  [0.03,0.16] [-0.01,0.13] [0.00,0.15] 

Came to class without completing assignments [Reference: Never] 
   Sometimes  -0.14*** -0.13*** -0.15*** 

  [-0.21,-0.08] [-0.20,-0.07] [-0.22,-0.08] 

   Often  -0.30*** -0.27*** -0.28*** 

  [-0.43,-0.17] [-0.41,-0.14] [-0.43,-0.14] 

   Very often  -0.26** -0.27*** -0.25** 

  [-0.42,-0.10] [-0.43,-0.12] [-0.41,-0.09] 
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Model 1 Model 2 Model 3 Final Model 

β [95% CI] 

Skipped class [Reference: Never] #     
   Sometimes  -0.12*** -0.13*** -0.12*** 
  [-0.18,-0.06] [-0.19,-0.07] [-0.18,-0.06] 
   Often and very often  -0.28*** -0.25*** -0.25*** 
  [-0.42,-0.14] [-0.39,-0.12] [-0.39,-0.11] 
Tutored or taught other students [Reference: Never] 
   Sometimes  0.14*** 0.14*** 0.15*** 
  [0.08,0.20] [0.07,0.20] [0.08,0.21] 
   Often  0.22*** 0.21*** 0.23*** 
  [0.09,0.34] [0.10,0.31] [0.12,0.34] 
   Very often  0.12 0.14* 0.15* 
  [-0.02,0.27] [0.00,0.28] [0.01,0.29] 
Have done honors course  0.21*** 0.18*** 0.17*** 
  [0.12,0.30] [0.09,0.26] [0.09,0.25] 
Have done internship, field, co-op, or clinical experience 0.02 -0.01 -0.01 
  [-0.08,0.12] [-0.10,0.08] [-0.09,0.08] 
Met with an acad. advisor before registering each term [Reference: No] 
   Yes, before some terms, but not all   0.03 0.02 
   [-0.07,0.13] [-0.08,0.13] 
   Yes, before every academic term   0.02 0.01 
   [-0.07,0.12] [-0.09,0.10] 
Used academic advising services this academic year [Reference: Never] 
   1 time   0.05 0.07 
   [-0.07,0.16] [-0.05,0.18] 
   2-4 times   0.09 0.10 
   [-0.02,0.21] [-0.02,0.22] 
   5 or more times   0.12 0.13 
   [-0.03,0.27] [-0.02,0.28] 
Used financial aid advising services this academic year [Reference: Never] 
   1 time   -0.08* -0.06 
   [-0.16,-0.01] [-0.14,0.02] 
   2-4 times   -0.10* -0.09* 
   [-0.18,-0.02] [-0.18,-0.01] 
   5 or more times   -0.07 -0.04 
   [-0.16,0.03] [-0.14,0.06] 
Used transfer advising services this academic year [Reference: Never] # 
   1 time   0.01 0.00 
   [-0.07,0.09] [-0.08,0.08] 
   2 or more times   0.08 0.08* 
   [-0.01,0.16] [0.00,0.16] 
How much college emphasizes providing support [Reference: Very little] 
   Some   0.18* 0.17* 
   [0.02,0.33] [0.01,0.33] 
   Quite a bit   0.28*** 0.28*** 
   [0.13,0.43] [0.12,0.44] 
   Very much   0.25** 0.23** 
   [0.09,0.40] [0.07,0.40] 
Number of hours working for pay [Reference: None] 
   1-5    -0.04 
    [-0.15,0.07] 
   6-10    -0.06 
    [-0.17,0.06] 
   11-20    -0.00 
    [-0.11,0.10] 
   21-30    -0.05 
    [-0.13,0.03] 
   More than 30    -0.10 [-0.20,0.01] 
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Model 1 Model 2 Model 3 Final Model 

β [95% CI] 

Number of hours providing care for dependents [Reference: None] 

   1-5    -0.05 

    [-0.14,0.03] 

   6-10    -0.07 

    [-0.19,0.05] 

   11-20    -0.14 

    [-0.32,0.04] 

   21-30    -0.01 

    [-0.15,0.13] 

   More than 30    -0.19*** 

    [-0.28,-0.10] 

Number of hours commuting to and from classes [Reference: None] #  

   1-5    0.07 

    [-0.11,0.25] 

   6-10    0.03 

    [-0.16,0.22] 

   11-20    -0.09 

    [-0.28,0.09] 

   More than 20    -0.06 

    [-0.28,0.15] 

Payment sources: My own income/savings [Reference: Not a source] 

   Minor source    0.04 

    [-0.03,0.11] 

   Major source    -0.00 

    [-0.09,0.08] 

Payment sources: Income/savings from family [Reference: Not a source] 

   Minor source    -0.00 

    [-0.07,0.07] 

   Major source    0.07 

    [-0.01,0.14] 

Payment sources: Grants [Reference: Not a source] 

   Minor source    0.02 

    [-0.08,0.12] 

   Major source    0.07 

    [-0.00,0.15] 

Payment sources: Scholarship [Reference: Not a source] 

   Minor source    0.02 

    [-0.08,0.13] 

   Major source    0.09* 

    [0.01,0.17] 

Payment sources: Student loans [Reference: Not a source]     

   Minor source    -0.22*** 

    [-0.35,-0.10] 

   Major source    -0.13** 

    [-0.22,-0.03] 

Constant 0.24 0.61* 0.34 -0.22 

 [-0.34,0.83] [0.00,1.23] [-0.24,0.91] [-0.87,0.44] 

Design-based F-statistic 35.52*** 25.71*** 20.09*** 17.73*** 

Observations (uncensored) 3,404 3,197 3,011 2,922 
 

Sources: CCSSE, TBR, NSC, TSAC.  Control variable: Institution of the survey.  * p < .05, ** p < .01, and *** p < .001. 

# Variable was revised compared to the original item in the survey.      
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Table A2. Cumulative college GPA as outcome: Tobit regression estimates by model, 2019 analytic sample 
 

 
Model 1 Model 2 Model 3 Final Model 

β [95% CI] 

Age in the survey term 0.07*** 0.04** 0.04** 0.07*** 

 [0.04,0.09] [0.01,0.07] [0.01,0.07] [0.04,0.10] 

Age in the survey term squared -0.00*** -0.00 -0.00 -0.00*** 

 [-0.00,-0.00] [-0.00,0.00] [-0.00,0.00] [-0.00,-0.00] 

Female student 0.12*** 0.12*** 0.11*** 0.11*** 

 [0.06,0.19] [0.06,0.18] [0.05,0.17] [0.05,0.17] 

Race / Ethnicity: Asian (Reference: White) 0.17 0.13 0.10 0.13 

 [-0.09,0.44] [-0.14,0.40] [-0.19,0.40] [-0.17,0.43] 

Race / Ethnicity: Black (Reference: White) -0.31*** -0.32*** -0.30*** -0.28*** 

 [-0.43,-0.19] [-0.43,-0.21] [-0.40,-0.19] [-0.39,-0.17] 

Race / Ethnicity: Hispanic (Reference: 

White) 

-0.14 -0.12 -0.09 -0.09 

 [-0.29,0.02] [-0.29,0.06] [-0.27,0.08] [-0.26,0.08] 

Race / Ethnicity: Other (Reference: White) -0.04 -0.06 -0.08 -0.07 

 [-0.17,0.09] [-0.19,0.06] [-0.21,0.06] [-0.20,0.06] 

Pell eligible student -0.09** -0.11*** -0.10** -0.17*** 

 [-0.15,-0.02] [-0.17,-0.05] [-0.17,-0.04] [-0.25,-0.09] 

First-generation student -0.01 -0.01 -0.02 -0.03 

 [-0.08,0.06] [-0.08,0.05] [-0.08,0.05] [-0.10,0.04] 

High school GPA 0.35*** 0.30*** 0.29*** 0.27*** 

 [0.28,0.41] [0.24,0.36] [0.23,0.35] [0.22,0.33] 

ACT composite score 0.03*** 0.03*** 0.03*** 0.03*** 

 [0.02,0.05] [0.02,0.04] [0.02,0.04] [0.02,0.04] 

Learning support student -0.11* -0.10* -0.10* -0.09* 

 [-0.19,-0.03] [-0.18,-0.02] [-0.18,-0.01] [-0.17,-0.00] 

Goal: Complete a certificate program  -0.13** -0.13** -0.11** 

  [-0.21,-0.05] [-0.20,-0.05] [-0.19,-0.04] 

Goal: Obtain an associate degree  0.02 0.01 0.01 

  [-0.06,0.10] [-0.07,0.09] [-0.08,0.09] 

Goal: Transfer to a 4-year college or 

university 
 

0.05 0.04 0.03 

  [-0.02,0.12] [-0.03,0.11] [-0.04,0.10] 

Goal: Obtain or update job-related skills  0.01 -0.01 -0.01 

  [-0.06,0.08] [-0.09,0.06] [-0.08,0.06] 

Number of hours preparing for class [Reference: 0-5] # 

   6-10  0.08* 0.06 0.06 

  [0.01,0.14] [-0.01,0.13] [-0.01,0.13] 

   11-20  0.13** 0.12** 0.13** 

  [0.05,0.21] [0.04,0.20] [0.04,0.21] 

   More than 20  0.10 0.09 0.12* 

  [-0.00,0.20] [-0.01,0.20] [0.01,0.22] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 

   Often  0.05 0.05 0.04 

  [-0.03,0.13] [-0.03,0.13] [-0.04,0.11] 

   Very often  0.17*** 0.16*** 0.13** 

  [0.09,0.26] [0.07,0.24] [0.05,0.22] 

Came to class without completing assignments [Reference: Never] 

   Sometimes  -0.18*** -0.18*** -0.19*** 
  [-0.24,-0.12] [-0.24,-0.11] [-0.25,-0.12] 
   Often  -0.21*** -0.20** -0.23*** 
  [-0.34,-0.09] [-0.32,-0.07] [-0.36,-0.10] 
   Very often  -0.26** -0.25** -0.23** 
  [-0.41,-0.10] [-0.40,-0.09] [-0.38,-0.07] 
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Model 1 Model 2 Model 3 Final Model 

β [95% CI] 

Skipped class [Reference: Never] #     

   Sometimes  -0.20*** -0.21*** -0.19*** 

  [-0.26,-0.14] [-0.27,-0.15] [-0.26,-0.13] 

   Often and very often  -0.57*** -0.58*** -0.54*** 

  [-0.71,-0.43] [-0.73,-0.44] [-0.69,-0.40] 

Tutored or taught other students [Reference: Never] 

   Sometimes  0.13** 0.11** 0.10* 

  [0.05,0.21] [0.03,0.19] [0.02,0.18] 

   Often  0.13* 0.10 0.12* 

  [0.02,0.24] [-0.01,0.21] [0.01,0.24] 

   Very often  0.19* 0.21** 0.21** 

  [0.05,0.34] [0.06,0.36] [0.05,0.37] 

Have done honors course  0.21*** 0.21*** 0.21*** 

  [0.11,0.30] [0.12,0.30] [0.12,0.31] 

Have done internship, field, co-op, or clinical experience .06 0.06 0.09* 

  [-0.01,0.14] [-0.02,0.14] [0.01,0.17] 

Used academic advising services this academic year [Reference: Never] 

   1 time   -0.05 -0.05 

   [-0.20,0.11] [-0.20,0.11] 

   2-4 times   -0.02 -0.03 

   [-0.16,0.12] [-0.18,0.11] 

   5 or more times   0.01 -0.01 

   [-0.14,0.16] [-0.16,0.14] 

Used financial aid advising services this academic year [Reference: Never] 

   1 time   -0.03 -0.05 

   [-0.11,0.04] [-0.13,0.02] 

   2-4 times   -0.02 -0.04 

   [-0.10,0.06] [-0.12,0.04] 

   5 or more times   -0.01 -0.02 

   [-0.15,0.13] [-0.16,0.12] 

Used transfer advising services this academic year [Reference: Never] # 

   1 time   0.03 0.03 

   [-0.05,0.11] [-0.04,0.11] 

   2 or more times   0.05 0.06 

   [-0.03,0.12] [-0.01,0.13] 

How much college emphasizes providing support [Reference: Very little] 

   Some   0.12 0.12 

   [-0.04,0.28] [-0.03,0.28] 

   Quite a bit   0.21* 0.19* 

   [0.05,0.37] [0.03,0.35] 

   Very much   0.19* 0.18* 

   [0.02,0.37] [0.01,0.34] 

Number of hours working for pay [Reference: None] 

   1-5    -0.10 
    [-0.24,0.04] 
   6-10    -0.06 
    [-0.17,0.04] 
   11-20    -0.11* 
    [-0.20,-0.01] 
   21-30    -0.12** 
    [-0.21,-0.04] 
   More than 30    -0.16** 
    [-0.26,-0.07] 
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Model 1 Model 2 Model 3 Final Model 

β [95% CI] 

Number of hours providing care for dependents [Reference: None] 

   1-5    -0.02 

    [-0.10,0.06] 

   6-10    -0.17** 

    [-0.28,-0.06] 

   11-20    -0.03 

    [-0.17,0.10] 

   21-30    0.02 

    [-0.14,0.19] 

   More than 30    -0.14** 

    [-0.24,-0.04] 

Number of hours commuting to and from classes [Reference: None] #  

   1-5    0.04 

    [-0.15,0.22] 

   6-10    0.03 

    [-0.16,0.23] 

   11-20    0.04 

    [-0.19,0.28] 

   More than 20    -0.20 

    [-0.44,0.04] 

Payment sources: My own income/savings [Reference: Not a source] 

   Minor source    0.09* 

    [0.02,0.16] 

   Major source    -0.01 

    [-0.10,0.07] 

Payment sources: Income/savings from family [Reference: Not a source] 

   Minor source    -0.04 

    [-0.11,0.03] 

   Major source    -0.11* 

    [-0.20,-0.02] 

Payment sources: Grants [Reference: Not a source] 

   Minor source    0.02 

    [-0.09,0.13] 

   Major source    0.13*** 

    [0.06,0.20] 

Payment sources: Scholarship [Reference: Not a source] 

   Minor source    0.05 

    [-0.06,0.16] 

   Major source    0.10* 

    [0.02,0.18] 

Payment sources: Student loans [Reference: Not a source]     

   Minor source    -0.12 

    [-0.24,0.00] 

   Major source    -0.22*** 

    [-0.32,-0.11] 

Constant 0.10 0.80** 0.71** 0.46 

 [-0.35,0.55] [0.32,1.29] [0.20,1.22] [-0.06,0.98] 

Design-based F-statistic 34.54*** 38.41*** 31.86*** 29.25*** 

Observations (uncensored) 3,668 3,420 3,289 3,197 

 
Sources: CCSSE, TBR, NSC, TSAC. Control variable: Institution of the survey.   * p < .05, ** p < .01, and *** p < .001. 

# Variable was revised compared to the original item in the survey.       
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Table A3. Earning an award as outcome: Logistic regression estimates by model, 2017 analytic sample 

 

 
Model 1 Model 2 Model 3 Final Model 

Odd ratio [95% confidence interval] 

Age in the survey term 1.02* 1.02 1.02* 1.04*** 

 [1.00,1.03] [1.00,1.03] [1.00,1.04] [1.02,1.06] 

Female student 1.10 1.02 1.07 1.13 

 [0.86,1.41] [0.81,1.29] [0.83,1.37] [0.88,1.45] 

Race / Ethnicity: Asian (Reference: White) 0.69 0.87 0.89 0.82 

 [0.41,1.19] [0.49,1.55] [0.46,1.69] [0.43,1.56] 

Race / Ethnicity: Black (Reference: White) 0.75 0.81 0.76 0.75 

 [0.50,1.10] [0.56,1.18] [0.51,1.11] [0.50,1.11] 

Race / Ethnicity: Hispanic (Reference: White) 0.79 0.91 0.94 0.96 

 [0.52,1.18] [0.60,1.39] [0.60,1.46] [0.59,1.57] 

Race / Ethnicity: Other (Reference: White) 0.62 0.50** 0.51** 0.52** 

 [0.37,1.03] [0.32,0.78] [0.33,0.80] [0.32,0.85] 

Pell eligible student 0.90 0.82 0.85 0.94 

 [0.74,1.08] [0.68,1.00] [0.69,1.06] [0.72,1.21] 

First-generation student 0.85 0.79* 0.84 0.92 

 [0.68,1.06] [0.63,1.00] [0.66,1.07] [0.72,1.18] 

GPA in the survey term 3.31*** 3.44*** 3.51*** 3.37*** 

 [2.79,3.91] [2.85,4.16] [2.87,4.27] [2.77,4.11] 

Learning support student 0.72** 0.66*** 0.66*** 0.67*** 

 [0.59,0.89] [0.53,0.82] [0.53,0.82] [0.54,0.84] 

Promise student 1.11 1.18 1.14 0.88 

 [0.84,1.45] [0.91,1.52] [0.88,1.48] [0.65,1.19] 

Goal: Complete a certificate program  0.96 1.01 0.99 

  [0.76,1.21] [0.79,1.27] [0.77,1.26] 

Goal: Obtain an associate degree  2.22*** 2.33*** 2.36*** 

  [1.66,2.97] [1.71,3.18] [1.72,3.24] 

Goal: Transfer to a 4-year college or university  0.71** 0.65*** 0.61*** 

  [0.56,0.89] [0.51,0.81] [0.48,0.77] 

Goal: Obtain or update job-related skills  0.64*** 0.64*** 0.62*** 

  [0.53,0.78] [0.52,0.78] [0.50,0.76] 

Number of hours preparing for class [Reference: 0-5] # 

   6-10  1.12 1.07 1.13 

  [0.90,1.39] [0.86,1.34] [0.90,1.42] 

   11-20  1.20 1.17 1.15 

  [0.96,1.50] [0.92,1.48] [0.90,1.48] 

   More than 20  1.41* 1.35 1.45 

  [1.01,1.98] [0.95,1.90] [1.00,2.11] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 

   Often  0.96 0.89 0.90 

  [0.78,1.19] [0.72,1.11] [0.72,1.12] 

   Very often  1.07 1.03 1.10 

  [0.85,1.34] [0.81,1.29] [0.86,1.39] 

Came to class without completing assignments [Reference: Never] 

   Sometimes  1.24* 1.30* 1.26 

  [1.00,1.53] [1.03,1.62] [0.99,1.59] 

   Often  1.19 1.26 1.22 

  [0.80,1.77] [0.83,1.89] [0.80,1.84] 

   Very often  0.91 1.13 1.21 

  [0.56,1.49] [0.70,1.81] [0.74,1.98] 
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Model 1 Model 2 Model 3 Final Model 

Odd ratio [95% confidence interval] 
Skipped class [Reference: Never] #     
   Sometimes  1.14 1.09 1.11 
  [0.92,1.41] [0.88,1.36] [0.89,1.39] 
   Often and very often  1.18 1.15 1.19 
  [0.77,1.82] [0.73,1.82] [0.76,1.86] 
Tutored or taught other students [Reference: Never] 
   Sometimes  1.12 1.16 1.18 
  [0.91,1.39] [0.95,1.43] [0.95,1.46] 
   Often  0.99 1.16 1.36 
  [0.69,1.43] [0.80,1.68] [0.92,2.02] 
   Very often  1.54 1.27 1.24 
  [0.95,2.50] [0.74,2.20] [0.72,2.12] 
Have done honors course  0.94 0.88 0.83 
  [0.66,1.34] [0.62,1.24] [0.59,1.17] 
Have done internship, field, co-op, or clinical experience 2.89*** 2.95*** 2.84*** 
 [2.06,4.05] [2.04,4.26] [1.99,4.06] 
Met with an acad. advisor before registering each term [Reference: No] 
   Yes, before some terms, but not all   1.68** 1.74*** 
   [1.23,2.29] [1.27,2.38] 
   Yes, before every academic term   1.19 1.15 
   [0.89,1.58] [0.86,1.55] 
Used academic advising services this academic year [Reference: Never] 
   1 time   0.99 0.99 
   [0.65,1.49] [0.65,1.52] 
   2-4 times   1.20 1.17 
   [0.84,1.73] [0.80,1.72] 
   5 or more times   1.39 1.40 
   [0.85,2.28] [0.85,2.32] 
Used financial aid advising services this academic year [Reference: Never] 
   1 time   0.76* 0.78 
   [0.58,0.99] [0.59,1.03] 
   2-4 times   0.77 0.78 
   [0.59,1.00] [0.59,1.02] 
   5 or more times   0.71 0.71 
   [0.48,1.04] [0.49,1.03] 
Used transfer advising services this academic year [Reference: Never] # 
   1 time   1.53** 1.44* 
   [1.17,2.01] [1.08,1.91] 
   2 or more times   1.66*** 1.63*** 
   [1.26,2.19] [1.23,2.16] 
How much college emphasizes providing support [Reference: Very little] 
   Some   1.03 0.94 
   [0.54,1.97] [0.49,1.82] 
   Quite a bit   0.97 0.93 
   [0.52,1.83] [0.50,1.75] 
   Very much   1.06 1.02 
   [0.55,2.03] [0.53,1.97] 
Number of hours working for pay [Reference: None] 
   1-5    1.33 
    [0.89,2.00] 
   6-10    1.05 
    [0.75,1.49] 
   11-20    1.13 
    [0.82,1.56] 
   21-30    0.89 
    [0.63,1.26] 
   More than 30    0.75 
    [0.55,1.03] 
  



68 

 

 
Model 1 Model 2 Model 3 Final Model 

Odd ratio [95% confidence interval] 

Number of hours providing care for dependents [Reference: None] 

   1-5    0.81 

    [0.60,1.10] 

   6-10    0.89 

    [0.62,1.28] 

   11-20    0.66 

    [0.40,1.09] 

   21-30    0.37*** 

    [0.22,0.63] 

   More than 30    0.62** 

    [0.44,0.88] 

Number of hours commuting to and from classes [Reference: None] #  

   1-5    0.71 

    [0.41,1.22] 

   6-10    0.76 

    [0.43,1.35] 

   11-20    0.67 

    [0.35,1.27] 

   More than 20    0.63 

    [0.30,1.31] 

Payment sources: My own income/savings [Reference: Not a source] 

   Minor source    1.16 

    [0.92,1.46] 

   Major source    0.98 

    [0.74,1.31] 

Payment sources: Income/savings from family [Reference: Not a source] 

   Minor source    1.00 

    [0.78,1.27] 

   Major source    1.38* 

    [1.05,1.83] 

Payment sources: Grants [Reference: Not a source] 

   Minor source    1.01 

    [0.69,1.49] 

   Major source    0.88 

    [0.68,1.13] 

Payment sources: Scholarship [Reference: Not a source] 

   Minor source    1.01 

    [0.70,1.46] 

   Major source    1.78*** 

    [1.34,2.35] 

Payment sources: Student loans [Reference: Not a source]     

   Minor source    0.88 

    [0.59,1.33] 

   Major source    0.96 

    [0.69,1.32] 

Design-based F-statistic 25.71*** 12.20*** 9.62*** 6.46*** 

Number of observations 3,497 3,288 3,098 3,007 

 
Sources: CCSSE, TBR, NSC, TSAC.  Control variable: Institution of the survey.  * p < .05, ** p < .01, and *** p < .001. 

# Variable was revised compared to the original item in the survey.         
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Table A4. Transfer to university as outcome: Logistic regression estimates by model, 2017 analytic sample 

 

 
Model 1 Model 2 Model 3 Final Model 

Odd ratio [95% confidence interval] 

Age in the survey term 0.97** 0.99 0.99 1.00 

 [0.95,0.99] [0.97,1.00] [0.97,1.01] [0.97,1.02] 

Female student 0.94 0.90 0.90 0.91 

 [0.78,1.13] [0.74,1.10] [0.73,1.11] [0.73,1.12] 

Race / Ethnicity: Asian (Reference: White) 1.09 1.09 1.16 1.16 

 [0.64,1.86] [0.66,1.79] [0.70,1.92] [0.70,1.91] 

Race / Ethnicity: Black (Reference: White) 1.33 1.19 1.16 1.23 

 [0.95,1.86] [0.82,1.73] [0.79,1.68] [0.84,1.82] 

Race / Ethnicity: Hispanic (Reference: White) 0.80 0.74 0.81 0.82 

 [0.52,1.24] [0.45,1.23] [0.48,1.38] [0.48,1.43] 

Race / Ethnicity: Other (Reference: White) 1.12 0.82 0.83 0.86 

 [0.69,1.83] [0.49,1.38] [0.48,1.42] [0.49,1.50] 

Pell eligible student 0.82* 0.81* 0.87 0.87 

 [0.69,0.98] [0.67,0.99] [0.69,1.08] [0.66,1.14] 

First-generation student 0.71*** 0.74* 0.80 0.90 

 [0.58,0.87] [0.59,0.93] [0.64,1.01] [0.70,1.15] 

GPA in the survey term 2.27*** 2.37*** 2.42*** 2.43*** 

 [1.97,2.62] [2.01,2.79] [2.02,2.90] [2.03,2.91] 

Learning support student 0.63*** 0.76* 0.73** 0.74* 

 [0.51,0.78] [0.60,0.95] [0.58,0.91] [0.58,0.93] 

Promise student 1.35** 1.37** 1.43** 1.32* 

 [1.10,1.65] [1.11,1.69] [1.15,1.79] [1.02,1.71] 

Goal: Complete a certificate program  0.70*** 0.75* 0.76* 

  [0.56,0.86] [0.60,0.95] [0.60,0.97] 

Goal: Obtain an associate degree  0.65** 0.63*** 0.60*** 

  [0.50,0.85] [0.48,0.82] [0.46,0.79] 

Goal: Transfer to a 4-year college or university  5.34*** 4.47*** 4.70*** 

  [3.81,7.48] [3.14,6.35] [3.29,6.73] 

Goal: Obtain or update job-related skills  0.63*** 0.63*** 0.61*** 

  [0.52,0.76] [0.51,0.78] [0.49,0.76] 

Number of hours preparing for class [Reference: 0-5] # 

   6-10  1.18 1.14 1.15 

  [0.95,1.47] [0.91,1.44] [0.90,1.46] 

   11-20  1.04 0.94 1.00 

  [0.79,1.37] [0.71,1.25] [0.74,1.34] 

   More than 20  0.95 0.81 0.82 

  [0.68,1.35] [0.57,1.14] [0.57,1.19] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 

   Often  0.86 0.83 0.85 

  [0.68,1.08] [0.65,1.06] [0.66,1.09] 

   Very often  1.03 1.01 1.02 

  [0.82,1.29] [0.79,1.28] [0.80,1.31] 

Came to class without completing assignments [Reference: Never] 

   Sometimes  1.04 1.01 0.99 

  [0.82,1.33] [0.78,1.31] [0.76,1.28] 

   Often  0.89 0.98 0.88 

  [0.60,1.30] [0.65,1.47] [0.58,1.35] 

   Very often  1.16 1.31 1.27 

  [0.71,1.90] [0.78,2.20] [0.74,2.19] 
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Model 1 Model 2 Model 3 Final Model 

Odd ratio [95% confidence interval] 

Skipped class [Reference: Never] #     

   Sometimes  1.12 1.04 1.02 
  [0.91,1.37] [0.83,1.29] [0.81,1.27] 
   Often and very often  1.35 1.20 1.31 
  [0.84,2.17] [0.73,2.00] [0.79,2.19] 
Tutored or taught other students [Reference: Never] 
   Sometimes  1.28* 1.29* 1.27 
  [1.01,1.61] [1.01,1.63] [1.00,1.62] 
   Often  1.93** 1.85** 1.96*** 
  [1.28,2.92] [1.21,2.85] [1.32,2.93] 
   Very often  1.75* 1.36 1.31 
  [1.13,2.73] [0.85,2.17] [0.80,2.14] 
Have done honors course  1.08 1.14 1.16 
  [0.74,1.58] [0.76,1.71] [0.76,1.76] 
Have done internship, field, co-op, or clinical experience 1.16 1.17 1.14 
 [0.87,1.54] [0.87,1.58] [0.85,1.54] 
Met with an acad. advisor before registering each term [Reference: No] 
   Yes, before some terms, but not all   1.35 1.42 
   [0.91,1.99] [0.96,2.12] 
   Yes, before every academic term   1.06 1.10 
   [0.74,1.51] [0.76,1.59] 
Used academic advising services this academic year [Reference: Never] 
   1 time   1.36 1.31 
   [0.90,2.07] [0.86,2.00] 
   2-4 times   1.39 1.32 
   [0.93,2.07] [0.87,1.99] 
   5 or more times   1.85* 1.87* 
   [1.13,3.04] [1.11,3.13] 
Used financial aid advising services this academic year [Reference: Never] 
   1 time   0.84 0.83 
   [0.65,1.09] [0.64,1.08] 
   2-4 times   0.79 0.77 
   [0.61,1.03] [0.59,1.01] 
   5 or more times   0.78 0.78 
   [0.56,1.07] [0.57,1.07] 
Used transfer advising services this academic year [Reference: Never] # 
   1 time   1.75*** 1.61*** 
   [1.35,2.26] [1.24,2.10] 
   2 or more times   2.14*** 2.17*** 
   [1.68,2.72] [1.68,2.79] 
How much college emphasizes providing support [Reference: Very little of Some] # 
   Quite a bit   0.85 0.86 
   [0.66,1.11] [0.66,1.11] 
   Very much   0.83 0.82 
   [0.63,1.09] [0.61,1.08] 
Number of hours working for pay [Reference: None] 
   1-5    1.21 
    [0.81,1.80] 
   6-10    0.92 
    [0.57,1.48] 
   11-20    1.20 
    [0.83,1.74] 
   21-30    1.18 
    [0.86,1.63] 
   More than 30    0.81 
    [0.59,1.12] 
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Model 1 Model 2 Model 3 Final Model 

Odd ratio [95% confidence interval] 

Number of hours providing care for dependents [Reference: None] 

   1-5    0.70* 

    [0.52,0.93] 

   6-10    0.49*** 

    [0.32,0.74] 

   11-20    0.32*** 

    [0.18,0.58] 

   21-30    0.60 

    [0.29,1.25] 

   More than 30    0.92 

    [0.66,1.28] 

Number of hours commuting to and from classes [Reference: None] #  

   1-5    1.31 

    [0.81,2.12] 

   6-10    1.02 

    [0.61,1.69] 

   11-20    1.94* 

    [1.14,3.28] 

   More than 20    1.39 

    [0.69,2.82] 

Payment sources: My own income/savings [Reference: Not a source] 

   Minor source    1.11 

    [0.86,1.42] 

   Major source    1.05 

    [0.76,1.45] 

Payment sources: Income/savings from family [Reference: Not a source] 

   Minor source    1.10 

    [0.85,1.42] 

   Major source    1.04 

    [0.78,1.40] 

Payment sources: Grants [Reference: Not a source] 

   Minor source    1.06 

    [0.75,1.49] 

   Major source    0.96 

    [0.72,1.28] 

Payment sources: Scholarship [Reference: Not a source] # 

   Minor or major source    1.14 

    [0.85,1.53] 

Payment sources: Student loans [Reference: Not a source]     

   Minor source    0.98 

    [0.59,1.61] 

   Major source    0.97 

    [0.69,1.37] 

Design-based F-statistic 16.51*** 13.46*** 9.86*** 9.03*** 

Number of observations 3,497 3,288 3,098 3,007 

 
Sources: CCSSE, TBR, NSC, TSAC.  Control variable: Institution of the survey.  * p < .05, ** p < .01, and *** p < .001. 

# Variable was revised compared to the original item in the survey. 
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Table A5. Change in the predicted probability of graduation and university transfer: 2017 analytic sample 

 

Panel A – Outcome: Graduation Average marginal effect Standard error 

     Have done internship, field, co-op, or clinical experience 0.19*** 0.03 

     Goal: Obtain an associate degree 0.15*** 0.03 

     Payment sources: Scholarship – Major source 0.10*** 0.03 

     Met with an acad. advisor before registering each term – Some terms, 

but not all 
0.10*** 0.03 

     Used transfer advising services this academic year – 2 or more times a 

year # 
0.09*** 0.03 

     Used transfer advising services this academic year – 1 time a year 0.07* 0.03 

     Payment sources: Income/savings from family – Major source 0.06* 0.03 

     Number of hours providing care for dependents – More than 30 hours a 

week 
-0.08** 0.03 

     Goal: Transfer to a 4-year college or university -0.09*** 0.02 

     Goal: Obtain or update job-related skills -0.09*** 0.02 

     Number of hours providing care for dependents – 21-30 hours a week -0.17*** 0.04 

Panel B – Outcome: Transfer   

     Goal: Transfer to a 4-year college or university 0.24*** 0.02 

     Used transfer advising services this academic year – 2 or more times # 0.13*** 0.02 

     Tutored or taught other students – Often 0.12** 0.04 

     Number of hours commuting to and from classes – 11-20 a week 0.11* 0.05 

     Used academic advising services this academic year – 5 or more times a 

year 
0.10* 0.04 

     Used transfer advising services this academic year – 1 time a year 0.08*** 0.02 

     Goal: Complete a certificate program -0.04* 0.02 

     Number of hours providing care for dependents – 1-5 hours a week -0.06*** 0.0 

     Goal: Obtain or update job-related skills -0.08*** 0.02 

     Goal: Obtain an associate degree -0.09*** 0.02 

     Number of hours providing care for dependents – 6-10 hours a week -0.12*** 0.03 

     Number of hours providing care for dependents – 11-20 hours a week -0.17*** 0.04 

Number of observations 3,497  

 

Note.  Table reports the average marginal effects for variables that were found to have statistically significant effect in the 

logistic models. 
* p < .05, ** p < .01, *** p < .001.  # Revised response categories.  Control variable: Institution of the survey. 
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Table A6. Earning the first award as outcome: Event History Analysis estimates by model, 2017 analytic sample 
 

 
Model 1 Model 2 Model 3 Final Model 

Hazard ratio [95% confidence interval] 

Age (interacted with analysis time) 0.99 1.00 1.00 1.00 

 [0.99,1.00] [0.99,1.01] [0.99,1.01] [1.00,1.01] 

Female (interacted with analysis time) 1.00 0.98 0.99 1.00 

 [0.94,1.06] [0.91,1.06] [0.91,1.07] [0.92,1.09] 

Race / Ethnicity: Asian (Reference: White) 0.88 1.02 1.00 0.98 

 [0.58,1.33] [0.74,1.39] [0.69,1.43] [0.70,1.37] 

Race / Ethnicity: Black (Reference: White) 0.92 0.92 0.89 0.88 

 [0.69,1.22] [0.68,1.25] [0.66,1.20] [0.66,1.17] 

Race / Ethnicity: Hispanic (Reference: White) 0.83 0.92 0.88 0.93 

 [0.62,1.12] [0.65,1.30] [0.65,1.19] [0.69,1.26] 

Race / Ethnicity: Other (Reference: White) 0.91 0.85 0.87 0.85 

 [0.68,1.20] [0.65,1.10] [0.64,1.17] [0.62,1.17] 

Pell eligible student 0.96 0.93 0.94 0.89 

 [0.86,1.06] [0.85,1.01] [0.84,1.04] [0.76,1.05] 

First-generation student 0.98 1.01 1.02 1.04 

 [0.87,1.11] [0.89,1.14] [0.92,1.13] [0.94,1.16] 

College GPA 2.42*** 2.47*** 2.45*** 2.36*** 

 [2.10,2.80] [2.09,2.92] [2.08,2.88] [2.00,2.78] 

Learning support student 0.93 0.91* 0.91* 0.93 

 [0.85,1.01] [0.84,0.99] [0.85,0.98] [0.86,1.00] 

Full-time enrollment 1.29** 1.28** 1.26** 1.21* 

 [1.11,1.51] [1.10,1.49] [1.06,1.49] [1.01,1.44] 

Promise student 2.29*** 2.35*** 2.28*** 1.68*** 

 [1.88,2.79] [1.89,2.92] [1.79,2.90] [1.33,2.11] 

Goal: Complete a certificate program  1.05 1.06 1.09 

  [0.95,1.16] [0.94,1.18] [0.97,1.23] 

Goal: Obtain an associate degree  1.30 1.34* 1.32 

  [0.98,1.73] [1.00,1.81] [0.99,1.77] 

Goal: Transfer to a 4-year college or university  0.95 0.95 0.93 

  [0.83,1.10] [0.81,1.10] [0.80,1.07] 

Goal: Obtain or update job-related skills  0.81** 0.81*** 0.79*** 

  [0.71,0.93] [0.72,0.92] [0.71,0.88] 

Number of hours preparing for class [Reference: 0-5] # 

   6-10  1.01 1.02 1.05 

  [0.90,1.15] [0.89,1.17] [0.92,1.20] 

   11-20  0.98 1.01 1.00 

  [0.87,1.11] [0.88,1.15] [0.86,1.16] 

   More than 20  0.93 0.93 0.96 

  [0.82,1.07] [0.82,1.05] [0.84,1.11] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 

   Often  0.92 0.86* 0.87 

  [0.81,1.04] [0.74,1.00] [0.74,1.02] 

   Very often  1.01 0.97 1.00 

  [0.92,1.11] [0.88,1.06] [0.90,1.11] 

Came to class without completing assignments [Reference: Never] 

   Sometimes  1.07 1.09 1.06 

  [0.97,1.17] [0.97,1.22] [0.95,1.19] 

   Often  1.07 1.09 1.03 

  [0.92,1.24] [0.93,1.27] [0.88,1.21] 

   Very often  1.16 1.20 1.18 

  [0.91,1.48] [.91,1.59] [0.86,1.62] 
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Model 1 Model 2 Model 3 Final Model 

Hazard ratio [95% confidence interval] 
Skipped class [Reference: Never] #     
   Sometimes  1.11* 1.10 1.13* 
  [1.02,1.22] [0.99,1.22] [1.00,1.26] 
   Often and very often  1.14 1.12 1.18 
  [0.85,1.51] [0.81,1.56] [0.83,1.69] 
Tutored or taught other students [Reference: Never] 
   Sometimes  1.03 1.06 1.04 
  [0.93,1.14] [0.97,1.17] [0.94,1.15] 
   Often  1.00 0.97 1.03 
  [0.81,1.23] [0.77,1.22] [0.85,1.26] 
   Very often  1.02 0.99 1.07 
  [0.81,1.29] [0.76,1.29] [0.84,1.38] 
Have done honors course  1.01 0.96 0.91 
  [0.78,1.30] [0.75,1.24] [0.70,1.19] 
Have done internship, field, co-op, or clinical experience 1.18 1.16 1.15 
 [1.00,1.40] [0.99,1.36] [0.98,1.35] 
Met with an acad. advisor before registering each term [Reference: No] 
   Yes, before some terms, but not all   1.13 1.16 
   [0.97,1.33] [1.00,1.35] 
   Yes, before every academic term   1.18 1.20 
   [0.97,1.43] [0.98,1.48] 
Used academic advising services this academic year [Reference: Never] 
   1 time   1.03 1.02 
   [0.87,1.23] [0.87,1.19] 
   2-4 times   1.07 1.03 
   [0.86,1.32] [0.85,1.25] 
   5 or more times   1.08 1.04 
   [0.81,1.45] [0.77,1.39] 
Used financial aid advising services this academic year [Reference: Never] 
   1 time   0.88 0.91 
   [0.76,1.01] [0.79,1.05] 
   2-4 times   0.92 0.89 
   [0.81,1.04] [0.77,1.03] 
   5 or more times   0.89 0.87 
   [0.73,1.08] [0.73,1.02] 
Used transfer advising services this academic year [Reference: Never] # 
   1 time   1.16* 1.12 
   [1.01,1.32] [0.97,1.29] 
   2 or more times   1.17 1.18* 
   [1.00,1.38] [1.02,1.36] 
How much college emphasizes providing support [Reference: Very little] 
   Some   1.04 1.05 
   [0.61,1.77] [0.63,1.76] 
   Quite a bit   1.02 1.03 
   [0.58,1.78] [0.60,1.75] 
   Very much   1.04 1.04 
   [0.62,1.72] [0.63,1.70] 
Number of hours working for pay [Reference: None] 
   1-5    0.99 
    [0.77,1.26] 
   6-10    1.06 
    [0.87,1.30] 
   11-20    1.03 
    [0.91,1.16] 
   21-30    1.03 
    [0.85,1.26] 
   More than 30    0.91 
    [0.77,1.09] 
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Model 1 Model 2 Model 3 Final Model 

Hazard ratio [95% confidence interval] 

Number of hours providing care for dependents [Reference: None] 

   1-5    0.92 

    [0.79,1.07] 

   6-10    0.85 

    [0.68,1.05] 

   11-20    0.82 

    [0.58,1.17] 

   21-30    0.64** 

    [0.48,0.85] 

   More than 30    0.82* 

    [0.67,1.00] 

Number of hours commuting to and from classes [Reference: None] 

# 
    

   1-5    0.81 

    [0.61,1.06] 

   6-10    0.85 

    [0.62,1.17] 

   11-20    0.76 

    [0.55,1.05] 

   More than 20    0.83 

    [0.61,1.12] 

Payment sources: My own income/savings [Reference: Not a source] 

   Minor source    0.94 

    [0.83,1.08] 

   Major source    0.82** 

    [0.72,0.94] 

Payment sources: Income/savings from family [Reference: Not a source] 

   Minor source    0.96 

    [0.78,1.17] 

   Major source    0.90 

    [0.79,1.03] 

Payment sources: Grants [Reference: Not a source] 

   Minor source    1.06 

    [0.87,1.30] 

   Major source    1.01 

    [0.87,1.17] 

Payment sources: Scholarship [Reference: Not a source] 

   Minor source    1.12 

    [0.86,1.44] 

   Major source    1.44*** 

    [1.19,1.75] 

Payment sources: Student loans [Reference: Not a source]     

   Minor source    0.88 

    [0.69,1.13] 

   Major source    0.79* 

    [0.65,0.97] 

Number of subjects 3,467 3,184 2,965 2,881 

Number of failures 1,547 1,423 1,344 1,315 

Wald Chi-Square 4700*** 64.89*** 34.46*** 30.34*** 

 
Sources: CCSSE, TBR, NSC, TSAC. Adjusting for possible correlation within the survey college and stratifying by TBR and 

non-TBR institutions. # Variable was revised compared to the original item in the survey. * p < .05, ** p < .01, and *** p < .001.       
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Table A7. Earning the highest award as outcome: Event History Analysis estimates by model, 2017 analytic sample 
 

 
Model 1 Model 2 Model 3 Final Model 

Hazard ratio [95% confidence interval] 

Age (interacted with analysis time) 1.00 1.00 1.00 1.00 

 [0.99,1.00] [0.99,1.01] [0.99,1.01] [1.00,1.01] 

Female (interacted with analysis time) 1.01 0.99 1.00 1.01 

 [0.95,1.06] [0.92,1.07] [0.92,1.08] [0.93,1.10] 

Race / Ethnicity: Asian (Reference: White) 0.92 1.06 1.03 1.01 

 [0.62,1.37] [0.78,1.44] [0.73,1.46] [0.73,1.39] 

Race / Ethnicity: Black (Reference: White) 0.94 0.94 0.92 0.91 

 [0.70,1.26] [0.69,1.29] [0.68,1.24] [0.69,1.20] 

Race / Ethnicity: Hispanic (Reference: White) 0.85 0.93 0.89 0.95 

 [0.62,1.15] [0.65,1.33] [0.65,1.23] [0.69,1.31] 

Race / Ethnicity: Other (Reference: White) 0.89 0.88 0.89 0.87 

 [0.72,1.10] [0.71,1.11] [0.68,1.17] [0.66,1.15] 

Pell eligible student 0.96 0.93* 0.93 0.88 

 [0.87,1.05] [0.87,1.00] [0.85,1.02] [0.76,1.02] 

First-generation student 0.96 1.00 1.01 1.03 

 [0.86,1.08] [0.88,1.13] [0.91,1.12] [0.93,1.15] 

College GPA 2.45*** 2.50*** 2.49*** 2.40*** 

 [2.12,2.84] [2.11,2.97] [2.10,2.95] [2.03,2.84] 

Learning support student 0.95 0.92 0.93* 0.94 

 [0.87,1.04] [0.85,1.00] [0.86,0.99] [0.87,1.01] 

Full-time enrollment 1.30** 1.28** 1.26** 1.21* 

 [1.11,1.52] [1.09,1.51] [1.06,1.51] [1.00,1.45] 

Promise student 2.51*** 2.55*** 2.48*** 1.81*** 

 [2.08,3.02] [2.06,3.16] [1.97,3.13] [1.42,2.32] 

Goal: Complete a certificate program  1.05 1.06 1.09 

  [0.95,1.15] [.95,1.17] [0.97,1.21] 

Goal: Obtain an associate degree  1.36* 1.41* 1.38* 

  [1.01,1.83] [1.03,1.92] [1.01,1.87] 

Goal: Transfer to a 4-year college or university  0.97 0.96 0.94 

  [0.86,1.09] [0.84,1.09] [0.83,1.06] 

Goal: Obtain or update job-related skills  0.81** 0.81*** 0.78*** 

  [0.71,.93] [0.72,0.91] [0.70,0.88] 

Number of hours preparing for class [Reference: 0-5] # 

   6-10  1.01 1.01 1.05 

  [0.89,1.15] [0.88,1.17] [0.92,1.20] 

   11-20  0.99 1.01 0.99 

  [0.87,1.11] [0.89,1.15] [0.86,1.14] 

   More than 20  0.95 0.95 0.98 

  [0.84,1.07] [0.85,1.05] [0.86,1.12] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 

   Often  0.91 0.85* 0.86 

  [0.81,1.02] [0.74,0.98] [0.74,1.01] 

   Very often  1.01 0.97 0.99 

  [0.92,1.11] [0.87,1.07] [0.88,1.12] 

Came to class without completing assignments [Reference: Never] 

   Sometimes  1.07 1.09 1.06 

  [0.98,1.17] [0.98,1.22] [0.96,1.18] 

   Often  1.05 1.08 1.01 

  [0.91,1.23] [0.92,1.27] [0.86,1.18] 

   Very often  1.15 1.21 1.20 

  [0.91,1.47] [0.93,1.58] [0.90,1.61] 
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Model 1 Model 2 Model 3 Final Model 

Hazard ratio [95% confidence interval] 
Skipped class [Reference: Never] #     
   Sometimes  1.11* 1.10* 1.14* 
  [1.02,1.21] [1.00,1.22] [1.02,1.27] 
   Often and very often  1.16 1.15 1.22 
  [0.87,1.55] [0.83,1.60] [0.86,1.74] 
Tutored or taught other students [Reference: Never] 
   Sometimes  1.02 1.06 1.03 
  [0.92,1.14] [0.96,1.16] [0.93,1.14] 
   Often  0.97 0.94 0.98 
  [0.77,1.21] [0.73,1.20] [0.78,1.23] 
   Very often  0.99 0.95 1.02 
  [0.78,1.24] [0.74,1.23] [0.80,1.31] 
Have done honors course  1.05 1.00 0.95 
  [0.81,1.35] [0.77,1.30] [0.73,1.23] 
Have done internship, field, co-op, or clinical experience 1.16 1.13 1.12 
 [0.97,1.38] [0.96,1.34] [0.95,1.32] 
Met with an acad. advisor before registering each term [Reference: No] 
   Yes, before some terms, but not all   1.15 1.19* 
   [0.98,1.35] [1.01,1.40] 
   Yes, before every academic term   1.19 1.22 
   [0.98,1.46] [0.98,1.52] 
Used academic advising services this academic year [Reference: Never] 
   1 time   1.05 1.03 
   [0.89,1.24] [0.88,1.21] 
   2-4 times   1.06 1.02 
   [0.85,1.33] [0.83,1.26] 
   5 or more times   1.06 1.00 
   [0.76,1.47] [0.72,1.40] 
Used financial aid advising services this academic year [Reference: Never] 
   1 time   0.91 0.93 
   [0.79,1.04] [0.82,1.06] 
   2-4 times   0.95 0.92 
   [0.84,1.08] [0.80,1.05] 
   5 or more times   0.94 0.91 
   [0.76,1.15] [0.75,1.09] 
Used transfer advising services this academic year [Reference: Never] # 
   1 time   1.15* 1.12 
   [1.01,1.33] [0.96,1.30] 
   2 or more times   1.18* 1.18* 
   [1.01,1.38] [1.03,1.36] 
How much college emphasizes providing support [Reference: Very little] 
   Some   1.10 1.13 
   [0.67,1.82] [0.69,1.84] 
   Quite a bit   1.09 1.12 
   [0.63,1.87] [0.67,1.87] 
   Very much   1.08 1.10 
   [0.66,1.76] [0.68,1.77] 
Number of hours working for pay [Reference: None] 
   1-5    0.99 
    [0.77,1.26] 
   6-10    1.04 
    [0.84,1.29] 
   11-20    1.00 
    [0.89,1.13] 
   21-30    1.02 
    [0.84,1.25] 
   More than 30    0.89 
    [0.76,1.05] 
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Model 1 Model 2 Model 3 Final Model 

Hazard ratio [95% confidence interval] 

Number of hours providing care for dependents [Reference: None] 

   1-5    0.92 

    [0.79,1.08] 

   6-10    0.85 

    [0.68,1.05] 

   11-20    0.80 

    [0.57,1.13] 

   21-30    0.62*** 

    [0.47,0.82] 

   More than 30    0.83 

    [0.66,1.03] 

Number of hours commuting to and from classes [Reference: None] #  

   1-5    0.77* 

    [0.59,0.99] 

   6-10    0.82 

    [0.60,1.12] 

   11-20    0.76 

    [0.54,1.05] 

   More than 20    0.79 

    [0.59,1.05] 

Payment sources: My own income/savings [Reference: Not a source] 

   Minor source    0.96 

    [0.84,1.08] 

   Major source    0.82** 

    [0.71,0.95] 

Payment sources: Income/savings from family [Reference: Not a source] 

   Minor source    0.93 

    [0.76,1.14] 

   Major source    0.89 

    [0.79,1.01] 

Payment sources: Grants [Reference: Not a source] 

   Minor source    1.02 

    [0.82,1.27] 

   Major source    1.01 

    [0.88,1.17] 

Payment sources: Scholarship [Reference: Not a source] 

   Minor source    1.16 

    [0.91,1.48] 

   Major source    1.47*** 

    [1.22,1.77] 

Payment sources: Student loans [Reference: Not a source]     

   Minor source    0.88 

    [0.71,1.09] 

   Major source    0.81* 

    [0.66,0.99] 

Number of subjects 3,467 3,184 2,965 2,881 

Number of failures 1,547 1,423 1,344 1,315 

Wald Chi-Square 4582*** 86.83*** 245*** 203*** 

 
Sources: CCSSE, TBR, NSC, TSAC. Adjusting for possible correlation within the survey college and stratifying by TBR and 

non-TBR institutions. # Variable was revised compared to the original item in the survey. * p < .05, ** p < .01, and *** p < .001.      
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Table A8. Transfer to university as outcome: Event History Analysis estimates by model, 2017 analytic sample 
 

 
Model 1 Model 2 Model 3 Final Model 

Hazard ratio [95% confidence interval] 

Age (interacted with analysis time) 1.00 1.00 1.00 1.01 

 [0.99,1.01] [1.00,1.01] [1.00,1.01] [1.00,1.02] 

Female (interacted with analysis time) 0.98 1.00 0.99 0.99 

 [0.92,1.05] [0.95,1.04] [0.94,1.04] [0.94,1.04] 

Race / Ethnicity: Asian (Reference: White) 1.26 1.23 1.21 1.18 

 [0.89,1.77] [0.91,1.67] [0.87,1.70] [0.84,1.66] 

Race / Ethnicity: Black (Reference: White) 1.23 1.14 1.17 1.18 

 [0.91,1.67] [0.89,1.47] [0.90,1.50] [0.90,1.56] 

Race / Ethnicity: Hispanic (Reference: White) 0.85 0.79 0.79 0.83 

 [0.67,1.08] [0.59,1.05] [0.61,1.02] [0.63,1.10] 

Race / Ethnicity: Other (Reference: White) 1.49*** 1.32** 1.29** 1.27* 

 [1.18,1.89] [1.11,1.57] [1.07,1.54] [1.02,1.58] 

Pell eligible student 0.88* 0.87** 0.88* 0.82** 

 [0.79,0.98] [0.78,0.96] [0.80,0.98] [0.72,0.94] 

First-generation student 0.81*** 0.88* 0.92 0.96 

 [0.72,0.92] [0.78,0.99] [0.82,1.03] [0.84,1.10] 

College GPA 1.65*** 1.73*** 1.77*** 1.74*** 

 [1.48,1.83] [1.51,1.97] [1.58,1.98] [1.50,2.00] 

Learning support student 0.82*** 0.94 0.91 0.91 

 [0.75,0.90] [0.84,1.06] [0.82,1.02] [0.82,1.02] 

Full-time enrollment 3.68*** 3.35*** 3.39*** 3.30*** 

 [3.21,4.22] [2.92,3.86] [2.89,3.98] [2.82,3.85] 

Promise student 2.85*** 2.63*** 2.69*** 2.10*** 

 [2.19,3.71] [2.11,3.28] [2.12,3.41] [1.69,2.62] 

Goal: Complete a certificate program  0.84* 0.89 0.90 

  [0.71,0.99] [0.78,1.02] [0.78,1.04] 

Goal: Obtain an associate degree  0.80** 0.79** 0.75*** 

  [0.69,0.93] [0.67,0.93] [0.64,0.87] 

Goal: Transfer to a 4-year college or university  3.63*** 3.37*** 3.24*** 

  [2.73,4.82] [2.45,4.63] [2.35,4.45] 

Goal: Obtain or update job-related skills  0.81* 0.82* 0.80** 

  [0.69,0.95] [0.70,0.97] [0.70,0.91] 

Number of hours preparing for class [Reference: 0-5] # 

   6-10  1.10 1.08 1.08 

  [0.93,1.29] [0.94,1.24] [0.95,1.22] 

   11-20  0.92 0.90 0.93 

  [0.75,1.13] [0.74,1.09] [0.79,1.10] 

   More than 20  0.81 0.74* 0.74 

  [0.61,1.06] [0.56,0.99] [0.55,1.00] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 

   Often  0.84 0.84 0.87 

  [0.71,1.01] [0.70,1.01] [0.72,1.05] 

   Very often  0.96 0.93 0.95 

  [0.78,1.17] [0.74,1.16] [0.77,1.17] 

Came to class without completing assignments [Reference: Never] 

   Sometimes  0.95 0.93 0.92 

  [0.83,1.08] [0.81,1.08] [0.79,1.07] 

   Often  0.86 0.89 0.80 

  [0.69,1.06] [0.73,1.08] [0.62,1.02] 

   Very often  1.19 1.21 1.14 

  [0.97,1.47] [0.96,1.53] [0.87,1.50] 
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Model 1 Model 2 Model 3 Final Model 

Hazard ratio [95% confidence interval] 
Skipped class [Reference: Never] #     
   Sometimes  1.14 1.11 1.13 
  [0.99,1.31] [0.94,1.30] [0.97,1.32] 
   Often and very often  1.19 1.10 1.24 
  [0.90,1.58] [0.84,1.45] [0.93,1.66] 
Tutored or taught other students [Reference: Never] 
   Sometimes  1.07 1.07 1.05 
  [0.98,1.18] [0.96,1.19] [0.95,1.16] 
   Often  1.35** 1.23* 1.28** 
  [1.10,1.66] [1.04,1.45] [1.07,1.52] 
   Very often  1.06 0.97 1.08 
  [0.90,1.25] [0.78,1.22] [0.85,1.38] 
Have done honors course  1.10 1.11 1.05 
  [0.84,1.44] [0.81,1.52] [0.75,1.46] 
Have done internship, field, co-op, or clinical experience 0.89 0.90 0.88 
 [0.76,1.05] [0.76,1.07] [0.73,1.05] 
Met with an acad. advisor before registering each term [Reference: No] 
   Yes, before some terms, but not all   1.01 1.06 
   [0.75,1.37] [0.78,1.43] 
   Yes, before every academic term   1.03 1.05 
   [0.83,1.29] [0.83,1.33] 
Used academic advising services this academic year [Reference: Never] 
   1 time   1.35 1.24 
   [0.98,1.86] [0.97,1.60] 
   2-4 times   1.18 1.08 
   [0.84,1.65] [0.82,1.43] 
   5 or more times   1.27 1.19 
   [0.89,1.81] [0.87,1.61] 
Used financial aid advising services this academic year [Reference: Never] 
   1 time   0.91 0.90 
   [0.77,1.07] [0.76,1.07] 
   2-4 times   0.87* 0.84* 
   [0.76,.99] [0.73,0.97] 
   5 or more times   0.95 0.92 
   [0.82,1.11] [0.75,1.12] 
Used transfer advising services this academic year [Reference: Never] # 
   1 time   1.18* 1.12 
   [1.01,1.39] [0.94,1.33] 
   2 or more times   1.36*** 1.35*** 
   [1.18,1.58] [1.17,1.56] 
How much college emphasizes providing support [Reference: Very little] 
   Some   0.84 0.84 
   [0.60,1.18] [0.63,1.14] 
   Quite a bit   0.87 0.86 
   [0.64,1.19] [0.64,1.15] 
   Very much   0.79 0.77 
   [0.58,1.08] [0.58,1.04] 
Number of hours working for pay [Reference: None] 
   1-5    0.94 
    [0.78,1.13] 
   6-10    0.91 
    [0.68,1.23] 
   11-20    0.96 
    [0.79,1.17] 
   21-30    1.11 
    [0.94,1.30] 
   More than 30    0.89 
    [0.75,1.05] 
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Model 1 Model 2 Model 3 Final Model 

Hazard ratio [95% confidence interval] 

Number of hours providing care for dependents [Reference: None] 

   1-5    0.95 

    [0.81,1.12] 

   6-10    0.74* 

    [0.59,0.94] 

   11-20    0.51** 

    [0.31,0.83] 

   21-30    0.64 

    [0.35,1.16] 

   More than 30    0.87 

    [0.67,1.13] 

Number of hours commuting to and from classes [Reference: None] #  

   1-5    1.07 

    [0.79,1.46] 

   6-10    0.99 

    [0.71,1.37] 

   11-20    1.32 

    [0.83,2.12] 

   More than 20    1.33 

    [0.92,1.93] 

Payment sources: My own income/savings [Reference: Not a source] 

   Minor source    0.90 

    [0.75,1.09] 

   Major source    0.90 

    [0.78,1.04] 

Payment sources: Income/savings from family [Reference: Not a source] 

   Minor source    1.08 

    [0.94,1.25] 

   Major source    0.86* 

    [0.77,0.98] 

Payment sources: Grants [Reference: Not a source] 

   Minor source    1.14 

    [0.93,1.39] 

   Major source    1.09 

    [0.95,1.25] 

Payment sources: Scholarship [Reference: Not a source] 

   Minor source    1.17 

    [0.86,1.59] 

   Major source    1.28 

    [0.99,1.66] 

Payment sources: Student loans [Reference: Not a source]     

   Minor source    0.99 

    [0.75,1.30] 

   Major source    0.81 

    [0.65,1.01] 

Number of subjects 3,467 3,184 2,965 2,881 

Number of failures 1,118 1,058 997 972 

Wald Chi-Square 9562*** 539.56*** 90.67*** 12.95 

 
Sources: CCSSE, TBR, NSC, TSAC. Adjusting for possible correlation within the survey college. # Variable was revised 

compared to the original item in the survey.   * p < .05, ** p < .01, and *** p < .001. 
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Table A9. Cumulative college GPA as outcome: OLS regression estimates by model, 2017 analytic sample 

 

 
Model 1 Model 2 Model 3 Final Model 

β [95% CI] 

Age in the survey term 0.07*** 0.06*** 0.06*** 0.10*** 

 [0.05,0.10] [0.03,0.09] [0.03,0.08] [0.07,0.13] 

Age in the survey term squared -0.00*** -0.00*** -0.00*** -0.00*** 

 [-0.00,-0.00] [-0.00,-0.00] [-0.00,-0.00] [-0.00,-0.00] 

Female student 0.16*** 0.13*** 0.13*** 0.14*** 

 [0.09,0.23] [0.06,0.20] [0.06,0.19] [0.08,0.21] 

Race / Ethnicity: Asian (Reference: White) 0.32*** 0.29*** 0.30*** 0.31*** 

 [0.18,0.46] [0.15,0.44] [0.15,0.45] [0.17,0.44] 

Race / Ethnicity: Black (Reference: White) -0.21*** -0.22*** -0.18*** -0.16** 

 [-0.30,-0.11] [-0.32,-0.12] [-0.28,-0.07] [-0.26,-0.06] 

Race / Ethnicity: Hispanic (Reference: White) 0.05 -0.02 -0.02 -0.01 

 [-0.10,0.19] [-0.15,0.12] [-0.15,0.11] [-0.14,0.12] 

Race / Ethnicity: Other (Reference: White) -0.13 -0.21* -0.20* -0.16 

 [-0.31,0.05] [-0.38,-0.04] [-0.38,-0.02] [-0.33,0.01] 

Pell eligible student -0.12*** -0.14*** -0.12*** -0.12*** 

 [-0.19,-0.06] [-0.20,-0.08] [-0.18,-0.05] [-0.19,-0.05] 

First-generation student -0.04 -0.04 -0.04 -0.03 

 [-0.10,0.03] [-0.11,0.03] [-0.11,0.03] [-0.09,0.04] 

High school GPA 0.30*** 0.27*** 0.27*** 0.26*** 

 [.024,0.36] [0.21,0.33] [0.22,0.33] [0.20,0.32] 

ACT composite score 0.03*** 0.03*** 0.03*** 0.02*** 

 [0.02,0.04] [0.01,0.04] [0.01,0.04] [0.01,0.03] 

Learning support student -0.14*** -0.11** -0.11** -0.10** 

 [-0.22,-0.06] [-0.19,-0.04] [-0.19,-0.04] [-0.18,-0.03] 

Promise student -0.02 -0.02 -0.03 Omitted 

 [-0.09,0.05] [-0.08,0.05] [-0.09,0.04]  

Goal: Complete a certificate program  -0.09** -0.09** -0.09** 

  [-0.16,-0.03] [-0.15,-0.03] [-0.15,-0.03] 

Goal: Obtain an associate degree  0.04 0.01 -0.00 

  [-0.05,0.12] [-0.06,0.09] [-0.08,0.07] 

Goal: Transfer to a 4-year college or university  0.02 -0.01 -0.01 

  [-0.06,0.10] [-0.09,0.07] [-0.09,0.07] 

Goal: Obtain or update job-related skills  0.05 0.06* 0.07* 

  [-0.01,0.10] [0.01,0.12] [0.01,0.12] 

Number of hours preparing for class [Reference: 0-5] # 

   6-10  0.07 0.05 0.05 

  [-0.01,0.14] [-0.02,0.13] [-0.03,0.12] 

   11-20  0.09* 0.08* 0.08* 

  [0.02,0.17] [0.01,0.16] [0.00,0.15] 

   More than 20  0.06 0.07 0.07 

  [-0.04,0.16] [-0.03,0.17] [-0.03,0.17] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 

   Often  0.04 -0.01 -0.00 

  [-0.03,0.11] [-0.08,0.06] [-0.07,0.07] 

   Very often  0.09** 0.06 0.07* 

  [0.03,0.16] [-0.01,0.13] [0.00,0.14] 

Came to class without completing assignments [Reference: Never] 

   Sometimes  -0.13*** -0.12*** -0.14*** 

  [-0.19,-0.07] [-0.19,-0.06] [-0.20,-0.07] 

   Often  -0.28*** -0.26*** -0.27*** 

  [-0.41,-0.15] [-0.39,-0.12] [-0.41,-0.13] 

   Very often  -0.25** -0.25** -0.23** 

  [-0.40,-0.09] [-0.41,-0.10] [-0.39,-0.07] 
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Model 1 Model 2 Model 3 Final Model 

β [95% CI] 
Skipped class [Reference: Never] #     
   Sometimes  -0.12*** -0.12*** -0.11*** 
  [-0.18,-0.06] [-0.18,-0.06] [-0.17,-0.05] 
   Often and very often  -0.27*** -0.25*** -0.24*** 
  [-0.41,-0.13] [-0.38,-0.11] [-0.38,-0.11] 
Tutored or taught other students [Reference: Never] 
   Sometimes  0.13*** 0.13*** 0.14*** 
  [0.07,0.19] [0.07,0.20] [0.08,0.20] 
   Often  0.19*** 0.19*** 0.21*** 
  [0.08,0.31] [0.09,0.29] [0.11,0.31] 
   Very often  0.13 0.15* 0.16* 
  [-0.02,0.27] [0.01,0.28] [0.02,0.29] 
Have done honors course  0.20*** 0.17*** 0.17*** 
  [0.12,0.29] [0.09,0.25] [0.09,0.25] 
Have done internship, field, co-op, or clinical experience 0.02 -0.01 0.00 
  [-0.07,0.12] [-0.09,0.08] [-0.08,0.09] 
Met with an acad. advisor before registering each term [Reference: No] 
   Yes, before some terms, but not all   0.03 0.02 
   [-0.07,0.13] [-0.07,0.12] 
   Yes, before every academic term   0.02 0.00 
   [-0.07,0.12] [-0.09,0.10] 
Used academic advising services this academic year [Reference: Never] 
   1 time   0.04 0.06 
   [-0.07,0.16] [-0.05,0.18] 
   2-4 times   0.10 0.10 
   [-0.02,0.21] [-0.02,0.22] 
   5 or more times   0.12 0.13 
   [-0.02,0.27] [-0.02,0.29] 
Used financial aid advising services this academic year [Reference: Never] 
   1 time   -0.08* -0.06 
   [-0.15,-0.00] [-0.13,0.02] 
   2-4 times   -0.10* -0.10* 
   [-0.18,-0.02] [-0.18,-0.01] 
   5 or more times   -0.07 -0.04 
   [-0.16,0.03] [-0.14,0.05] 
Used transfer advising services this academic year [Reference: Never] # 
   1 time   0.02 0.01 
   [-0.06,0.10] [-0.07,0.09] 
   2 or more times   0.07 0.08 
   [-0.01,0.15] [-0.00,0.16] 
How much college emphasizes providing support [Reference: Very little] 
   Some   0.18* 0.17* 
   [0.02,0.33] [0.01,0.33] 
   Quite a bit   0.28*** 0.27*** 
   [0.13,0.43] [0.12,0.43] 
   Very much   0.24** 0.23** 
   [0.09,0.39] [0.07,0.39] 
Number of hours working for pay [Reference: None] 
   1-5    -0.04 
    [-0.14,0.07] 
   6-10    -0.06 
    [-0.17,0.05] 
   11-20    -0.00 
    [-0.10,0.10] 
   21-30    -0.05 
    [-0.13,0.04] 
   More than 30    -0.09 
    [-0.19,0.01] 
  



84 

 

 
Model 1 Model 2 Model 3 Final Model 

β [95% CI] 

Number of hours providing care for dependents [Reference: None] 

   1-5    -0.05 

    [-0.14,0.03] 

   6-10    -0.07 

    [-0.19,0.05] 

   11-20    -0.13 

    [-0.31,0.05] 

   21-30    -0.00 

    [-0.14,0.13] 

   More than 30    -0.18*** 

    [-0.27,-0.09] 

Number of hours commuting to and from classes [Reference: None] #  

   1-5    0.07 

    [-0.11,0.24] 

   6-10    0.03 

    [-0.15,0.21] 

   11-20    -0.08 

    [-0.27,0.10] 

   More than 20    -0.05 

    [-0.27,0.16] 

Payment sources: My own income/savings [Reference: Not a source] 

   Minor source    0.04 

    [-0.03,0.10] 

   Major source    -0.00 

    [-0.09,0.08] 

Payment sources: Income/savings from family [Reference: Not a source] 

   Minor source    0.00 

    [-0.07,0.07] 

   Major source    0.06 

    [-0.01,0.14] 

Payment sources: Grants [Reference: Not a source] 

   Minor source    0.02 

    [-0.08,0.12] 

   Major source    0.07 

    [-0.00,0.15] 

Payment sources: Scholarship [Reference: Not a source] 

   Minor source    0.02 

    [-0.08,0.13] 

   Major source    0.09* 

    [0.01,0.17] 

Payment sources: Student loans [Reference: Not a source]     

   Minor source    -0.21*** 

    [-0.33,-0.09] 

   Major source    -0.12* 

    [-0.22,-0.03] 

Constant 0.29 0.64* 0.37 -0.17 

 [-0.28,0.86] [0.04,1.23] [-0.19,0.93] [-0.81,0.47] 

R2 0.199 0.258 0.269 0.289 

Design-based F-statistic 36.19*** 26.50*** 20.69*** 18.34*** 

Number of observations 3,497 3,288 3,098 3,007 
 

Sources: CCSSE, TBR, NSC, TSAC. Control variable: Institution of the survey.  * p < .05, ** p < .01, and *** p < .001. 

# Variable was revised compared to the original item in the survey.       
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Table A10. Cumulative college GPA as outcome: OLS regression estimates by model, 2019 analytic sample 
 

 
Model 1 Model 2 Model 3 Final Model 

β [95% CI] 

Age in the survey term 0.06*** 0.04** 0.04** 0.07*** 

 [0.04,0.09] [0.01,0.06] [0.01,0.06] [0.04,0.09] 

Age in the survey term squared -0.00*** -0.00 -0.00 -0.00*** 

 [-0.00,-0.00] [-0.00,0.00] [-0.00,0.00] [-0.00,-0.00] 

Female student 0.12*** 0.11*** 0.11*** 0.11*** 

 [0.06,0.18] [0.06,0.17] [0.05,0.16] [0.05,0.17] 

Race / Ethnicity: Asian (Reference: White) 0.17 0.13 0.11 0.14 

 [-0.09,0.43] [-0.14,0.40] [-0.18,0.41] [-0.16,0.44] 

Race / Ethnicity: Black (Reference: White) -0.30*** -0.31*** -0.29*** -0.27*** 

 [-0.42,-0.19] [-0.42,-0.20] [-0.39,-0.19] [-0.38,-0.16] 

Race / Ethnicity: Hispanic (Reference: White) -0.14 -0.12 -0.10 -0.10 

 [-0.29,0.00] [-0.28,0.04] [-0.27,0.06] [-0.26,0.06] 

Race / Ethnicity: Other (Reference: White) -0.04 -0.07 -0.08 -0.07 

 [-0.16,0.08] [-0.19,0.05] [-0.20,0.05] [-0.19,0.05] 

Pell eligible student -0.07* -0.09*** -0.08** -0.14*** 

 [-0.13,-0.02] [-0.15,-0.04] [-0.14,-0.02] [-0.21,-0.07] 

First-generation student -0.01 -0.02 -0.02 -0.03 

 [-0.08,0.05] [-0.08,0.04] [-0.08,0.05] [-0.09,0.03] 

High school GPA 0.33*** 0.29*** 0.28*** 0.26*** 

 [0.27,0.40] [0.23,0.34] [0.23,0.34] [0.21,0.32] 

ACT composite score 0.03*** 0.03*** 0.03*** 0.03*** 

 [0.02,0.04] [0.02,0.04] [0.02,0.04] [0.01,0.04] 

Learning support student -0.09* -0.09* -0.09* -0.07 

 [-0.17,-0.02] [-0.16,-0.01] [-0.16,-0.01] [-0.15,0.00] 

Goal: Complete a certificate program  -0.12** -0.12** -0.10** 

  [-0.19,-0.05] [-0.19,-0.05] [-0.17,-0.03] 

Goal: Obtain an associate degree  0.02 0.01 0.01 

  [-0.06,0.10] [-0.07,0.09] [-0.07,0.08] 

Goal: Transfer to a 4-year college or university  0.04 0.03 0.02 

  [-0.02,0.11] [-0.04,0.10] [-0.05,0.09] 

Goal: Obtain or update job-related skills  0.01 -0.01 -0.01 

  [-0.06,0.08] [-0.08,0.06] [-0.08,0.06] 

Number of hours preparing for class [Reference: 0-5] # 

   6-10  0.07* 0.06 0.06 

  [0.01,0.14] [-0.01,0.13] [-0.01,0.13] 

   11-20  0.12** 0.11** 0.12** 

  [0.05,0.20] [0.04,0.19] [0.04,0.20] 

   More than 20  0.09 0.08 0.10* 

  [-0.00,0.19] [-0.02,0.18] [0.00,0.20] 

Asked questions or contributed to discussion [Ref.: Never or Sometimes] # 

   Often  0.05 0.05 0.04 

  [-0.03,0.13] [-0.03,0.13] [-0.04,0.11] 

   Very often  0.16*** 0.15*** 0.12** 

  [0.08,0.24] [0.07,0.23] [0.04,0.20] 

Came to class without completing assignments [Reference: Never] 

   Sometimes  -0.16*** -0.15*** -0.16*** 

  [-0.22,-0.10] [-0.21,-0.10] [-0.22,-0.10] 

   Often  -0.19** -0.17** -0.20** 

  [-0.31,-0.07] [-0.29,-0.05] [-0.32,-0.07] 

   Very often  -0.22** -0.21** -0.19* 

  [-0.37,-0.07] [-0.36,-0.06] [-0.33,-0.04] 
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Model 1 Model 2 Model 3 Final Model 

β [95% CI] 

Skipped class [Reference: Never] #     

   Sometimes  -0.18*** -0.19*** -0.17*** 

  [-0.24,-0.12] [-0.25,-0.13] [-0.24,-0.11] 

   Often and very often  -0.55*** -0.57*** -0.54*** 

  [-0.69,-0.42] [-0.71,-0.43] [-0.68,-0.40] 

Tutored or taught other students [Reference: Never] 

   Sometimes  0.12*** 0.10** 0.10** 

  [0.05,0.19] [0.03,0.18] [0.02,0.17] 

   Often  0.11* 0.09 0.10 

  [0.01,0.21] [-0.02,0.19] [-0.00,0.21] 

   Very often  0.16* 0.17* 0.17* 

  [0.03,0.29] [0.04,0.31] [0.03,0.31] 

Have done honors course  0.20*** 0.21*** 0.21*** 

  [0.11,0.29] [0.12,0.29] [0.12,0.30] 

Have done internship, field, co-op, or clinical experience 0.07 0.07 0.09* 

  [-0.00,0.14] [-0.01,0.14] [0.01,0.17] 

Used academic advising services this academic year [Reference: Never] 

   1 time   -0.05 -0.05 

   [-0.20,0.11] [-0.19,0.10] 

   2-4 times   -0.02 -0.03 

   [-0.16,0.12] [-0.17,0.11] 

   5 or more times   0.02 0.00 

   [-0.13,0.17] [-0.15,0.15] 

Used financial aid advising services this academic year [Reference: Never] 

   1 time   -0.04 -0.06 

   [-0.11,0.04] [-0.13,0.01] 

   2-4 times   -0.03 -0.05 

   [-0.10,0.05] [-0.12,0.03] 

   5 or more times   -0.03 -0.04 

   [-0.15,0.10] [-0.16,0.09] 

Used transfer advising services this academic year [Reference: Never] # 

   1 time   0.03 0.04 

   [-0.04,0.10] [-0.03,0.11] 

   2 or more times   0.05 0.06 

   [-0.02,0.12] [-0.01,0.13] 

How much college emphasizes providing support [Reference: Very little] 

   Some   0.11 0.12 

   [-0.04,0.27] [-0.03,0.27] 

   Quite a bit   0.20* 0.18* 

   [0.04,0.35] [0.03,0.33] 

   Very much   0.18* 0.17* 

   [0.01,0.35] [0.01,0.33] 

Number of hours working for pay [Reference: None] 

   1-5    -0.09 
    [-0.22,0.04] 
   6-10    -0.04 
    [-0.13,0.06] 
   11-20    -0.10* 
    [-0.19,-0.01] 
   21-30    -0.10* 
    [-0.18,-0.02] 
   More than 30    -0.15** 
    [-0.24,-0.06] 
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Model 1 Model 2 Model 3 Final Model 

β [95% CI] 

Number of hours providing care for dependents [Reference: None] 

   1-5    -0.04 

    [-0.11,0.04] 

   6-10    -0.17** 

    [-0.27,-0.06] 

   11-20    -0.06 

    [-0.18,0.07] 

   21-30    0.03 

    [-0.12,0.19] 

   More than 30    -0.14** 

    [-0.23,-0.04] 

Number of hours commuting to and from classes [Reference: None] #  

   1-5    0.05 

    [-0.12,0.22] 

   6-10    0.06 

    [-0.13,0.24] 

   11-20    0.06 

    [-0.16,0.28] 

   More than 20    -0.17 

    [-0.39,0.04] 

Payment sources: My own income/savings [Reference: Not a source] 

   Minor source    0.09* 

    [0.02,0.15] 

   Major source    -0.01 

    [-0.09,0.07] 

Payment sources: Income/savings from family [Reference: Not a source] 

   Minor source    -0.04 

    [-0.11,0.03] 

   Major source    -0.10* 

    [-0.19,-0.02] 

Payment sources: Grants [Reference: Not a source] 

   Minor source    0.02 

    [-0.08,0.12] 

   Major source    0.11*** 

    [0.05,0.18] 

Payment sources: Scholarship [Reference: Not a source] 

   Minor source    0.05 

    [-0.05,0.16] 

   Major source    0.11** 

    [0.03,0.19] 

Payment sources: Student loans [Reference: Not a source]     

   Minor source    -0.10 

    [-0.21,0.02] 

   Major source    -0.19*** 

    [-0.29,-0.09] 

Constant 0.20 0.85*** 0.78** 0.51* 

 [-0.22,0.63] [0.39,1.31] [0.29,1.27] [0.03,1.00] 

R2 0.213 0.303 0.303 0.333 

Design-based F-statistic 37.01*** 41.50*** 32.96*** 30.75*** 

Number of observations 3,942 3,681 3,544 3,440 
 

Sources: CCSSE, TBR, NSC, TSAC. Control variable: Institution of the survey.   * p < .05, ** p < .01, and *** p < .001. 

# Variable was revised compared to the original item in the survey.                  
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