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Introduction

One of the most significant trends in postsecondary edu-
cation in the past few decades is an increasing reliance on 
part-time faculty: The ratio of part-time to full-time faculty 
increased from 2:3 to 1:1 from 1993 to 2013 (U.S. Department 
of Education, Institute of Education Sciences, National 
Center for Education Statistics, 2016). The dependence on 
part-time faculty is even greater at community colleges, 
where about 67% of instructional faculty are employed part-
time (Hurlburt & McGarrah, 2016) and more than half of 
courses are taught by part-time faculty (Center for Community 
College Student Engagement, 2014).

The magnitude of this trend, particularly at community 
colleges, makes it crucial to understand the effects of part-
time versus full-time faculty on student outcomes. Findings 
from previous research are suggestive of two hypotheses—
one related to faculty member’s individual characteristics, the 
other to their working conditions—about why part-time fac-
ulty affect student outcomes. On one hand, part-time faculty 
differ from full-time faculty in many demographic and profes-
sional characteristics, including gender, race/ethnicity, degree 
attainment, years of teaching experience, and professional 

experiences in other industries (Cataldi et al., 2005). Some of 
these characteristics have been found to be correlated with 
instructional effectiveness and students’ academic outcomes 
(e.g., Carrell et al., 2010; Fairlie et al., 2014). On the other 
hand, part-time faculty members’ professional experiences at 
their institutions—often characterized by a lack of belonging, 
limited resources, and a lack of professional development 
opportunities—leave many part-time faculty feeling like they 
have to teach the most academically vulnerable students with 
fewer resources to support their work than their full-time col-
leagues have (Coalition on the Academic Workforce, 2012; 
Kezar, 2012; Kezar & Maxey, 2012; Leslie & Gappa, 2002). 
These working conditions could significantly hinder part-time 
faculty members’ ability to promote student success.

Determining which of these hypotheses is more valid is 
important, as it has implications for colleges’ recruitment 
and personnel practices. If empirical evidence supports the 
first hypothesis, colleges should focus on recruiting faculty 
members with characteristics that are associated with better 
student outcomes; if it supports the second hypothesis, col-
leges should focus on providing better support for part-time 
faculty and integrating them more fully into the institution. 
These two potential mediators of part-time faculty members’ 
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effects on student outcomes are not mutually exclusive and 
could interfere with each other. For example, nonacademic 
professionals could potentially enhance students’ educa-
tional experience as a result of their work experience in pri-
vate sectors, but with less teaching experiences, they may 
require more institutional support and professional develop-
ment in pedagogy to achieve the same student outcomes as a 
more experienced teacher.

This article examines the effects of part-time faculty on 
students’ academic outcomes in developmental and gateway 
courses1 at community colleges and explores potential 
explanations for these effects using data from six commu-
nity colleges participating in a part-time faculty engagement 
initiative led by Achieving the Dream (ATD), a national 
nonprofit organization that works to strengthen student out-
comes in community colleges. We used course fixed effects 
and propensity score matching (PSM) to minimize bias aris-
ing from student self-selection into course sections and 
adjust the differences in student and course characteristics in 
sections taught by full- and part-time faculty.

Our results show that students in course sections taught by 
part-time faculty tend to have better current course outcomes 
in both developmental and gateway courses but are less likely 
than their peers taught by full-time faculty to enroll in the 
next course in the sequence. Those who do enroll are equally 
likely to pass. The magnitude of the difference in subsequent 
enrollment rates is reduced from 5 to 3 percentage points (a 
7% reduction compared with the sample mean) when the 
model adjusts for differences in full- and part-time faculty 
members’ course schedules, while instructor characteristics, 
including gender, race, and highest degree attainment, could 
not explain much of the differences in the outcome. Results 
from a faculty survey (N = 482) suggest that contextual and 
institutional factors surrounding part-time employment, 
rather than part-time faculty members’ individual traits, are 
more likely to be the mediators of the associations between 
part-time faculty and student outcomes.

This study contributes to the literature on the effects of 
part-time faculty on student outcomes in three ways. First,  
it is one of the few studies to explore variables related to 
working conditions as potential mechanisms for the effects 
of full- versus part-time faculty on student outcomes. Prior 
studies (e.g., Bettinger & Long, 2006, 2010; Burgess & 
Samuels, 1999; Xu, 2019) have established an association 
between faculty employment characteristics and student 
academic outcomes but have not explained why such an 
association exists. Findings from the current study suggest 
that the fact that part-time faculty are substantially more 
likely to teach night classes could account for a large propor-
tion of the differences in student subsequent outcomes, while 
instructors’ individual characteristics could not. Survey 
results further illuminate how course schedules could affect 
part-time faculty members’ working conditions and relation-
ships with students: When teaching only at night, part-time 

faculty were much less likely to have reliable access to phys-
ical resources on campus or spaces where they could meet 
with students. This finding suggests an important direction 
for further research—how factors related to part-time fac-
ulty employment affect student success.

Second, results from our faculty survey help explain why 
previous studies have found that community college students 
taught by part-time faculty tend to have higher course pass 
rates but lower enrollment persistence. The survey showed 
that the areas in which part-time faculty lack knowledge 
(e.g., academic advising and financial aid) may not directly 
interfere their teaching, but they would prevent part-time fac-
ulty from providing their students useful information on 
future enrollment. These findings accord with previous litera-
ture highlighting the multiple ways in which faculty could 
affect student success in college (Kezar & Maxey, 2012), 
especially through the early college experiences in their first 
few courses (Pascarella & Terenzini, 2005).

Last, this study is one of the first to examine how part-
time faculty affect student outcomes in developmental and 
introductory college-level courses in math and English. The 
sequential nature of these courses creates an ideal context for 
looking at subsequent course enrollment (a proxy for learn-
ing that is not vulnerable to grade inflation) for large numbers 
of college students. In addition, developmental course is a 
unique context that should garner more attention, in part 
because more than 60% of community college students enroll 
in at least one developmental course (Chen, 2016), and in 
part because part-time faculty are much more likely to teach 
developmental courses than their full-time counterparts 
(Center for Community College Student Engagement, 2014). 
In response to low student success rates, developmental math 
and English courses are sites of major reform initiatives such 
as accelerated or corequisite pathways. Successful imple-
mentation of these reforms sometimes is faced by numerous 
challenges, including providing training and professional 
development for instructors on reformed course structure, as 
well as issues related to course scheduling and advising 
(Daugherty et al., 2018)—the same sets of barriers that part-
time faculty face highlighted in this study. Given the current 
landscape of developmental education reforms, it is espe-
cially relevant and timely to inform colleges about the conse-
quences that students would bear when their faculty face 
challenging working conditions.

Literature Review

A growing body of research is exploring the relationships 
between faculty characteristics and student outcomes, par-
ticularly persistence, transfer, and completion (Hurlburt & 
McGarrah, 2016). The earlier studies in this area mainly 
used data aggregated at the institutional or departmental 
level and found that in addition to being associated with 
lower persistence rates (Bettinger & Long, 2006), higher 
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proportions of part-time faculty were often associated with 
lower rates of student transfer to 4-year institutions (Eagan 
& Jaeger, 2009; Gross & Goldhaber, 2009). Greater reliance 
on part-time faculty has also been found to affect graduation 
rates negatively. Ehrenberg and Zhang (2005), Jaeger and 
Eagan (2009), and Jacoby (2006) all found that graduation 
rates declined as proportions of part-time faculty increased 
in both 2- and 4-year colleges.

More recent studies have used classroom-level data 
linked with the course’s instructor to examine causal links 
between instructor quality and student outcomes. One con-
sensus that emerged from these studies is that students’ out-
comes in subsequent coursework are better measures of 
instructional quality than their course evaluations for the 
instructor or performance in the current course (Braga et al., 
2014; Carrell & West, 2010). These studies found evidence 
that instructors who excelled at promoting contemporaneous 
student outcomes taught in ways that improved their course 
evaluations but harmed their students’ subsequent achieve-
ment in more advanced courses.

The effects themselves, however, vary across contexts. 
Studies using data from 4-year colleges have found positive 
effects of contingent faculty (those employed part-time or 
not eligible for tenure) on students’ subsequent course out-
comes (Figlio et al., 2015) and enrollment persistence in par-
ticular majors (Bettinger & Long, 2010), though one study 
concluded that the importance of differences between col-
lege instructors was small (Hoffmann & Oreopoulos, 2009). 
Studies focusing on community colleges, meanwhile, have 
found negative effects of contingent faculty on students’ 
subsequent academic outcomes (Ran & Xu, 2019; Xu, 
2019). The differences in these studies’ results are likely due 
to the variations in students’ academic preparedness between 
education sectors, the types of contingent faculty different 
institutions were able to attract and employ, and the employ-
ment arrangements of contingent faculty at different institu-
tions. As Figlio et al. (2015) noted, their results could have 
been driven by the context of their study—Northwestern 
University, where students come from a rarefied portion of 
the preparation distribution and almost all contingent faculty 
have long-term contracts.

Further investigation is needed to clarify the effects of 
part-time faculty on student outcomes in different contexts. 
Among the studies cited above, only one focused on the 
effects of part-time faculty in a community college setting. 
Xu (2019) found that community college students who took 
their first course in a subject with part-time faculty tended to 
receive higher grades in that course but were less likely to 
enroll in and pass subsequent courses. This study only looked 
at outcomes in college-level courses, however, and around 
two thirds of community college students start in develop-
mental courses (Chen, 2016). Students in developmental 
courses better represent the academic preparation distribu-
tion of community college students overall. Developmental 

education is also a crucial setting for promoting college com-
pletion, since high attrition rates in development sequences 
hinder students’ progression toward a college degree (Bailey 
et al., 2010).

In considering the mechanisms for any effects of part-
time faculty on student outcomes, it is important to consider 
that part-time employment presents unique difficulties for 
faculty members, often entailing challenging working con-
ditions and limited institutional support (Kezar, 2013; Kezar 
& Sam, 2013; Schuster & Finkelstein, 2007). Despite being 
held to the same pedagogical and academic standards as full-
time faculty, part-time faculty have less engagement with 
their departments, fewer opportunities for professional train-
ing, less institutional support, and considerably lower sala-
ries (Coalition on the Academic Workforce, 2012). Some of 
the challenges they experience make it more difficult for 
them to support students in and outside the classroom. Many 
part-time faculty receive teaching assignments not long 
before classes begin, leaving them little time to prepare their 
lessons. Additionally, because of their low salaries, part-time 
faculty often have to make teaching commitments to more 
than one institution to support themselves, dividing their 
time and attention across institutions. Some colleges do not 
provide office space for part-time faculty, making it more 
difficult for students to seek them out. These conditions limit 
their ability to connect with their students.

Data and Descriptive Statistics

Data Sources

The data for this article are from the six community col-
leges that participated in ATD’s Engaging Part-Time Faculty 
in the Student Success Movement project, which ran from 
2016 to 2018 and for which the Community College 
Research Center served as the external evaluator. The col-
leges were selected based on their proposals for building 
institutional capacity to engage part-time faculty members 
in efforts to promote student success. Each college identified 
two departments or divisions to focus on and formed project 
teams to aid in the planning, implementation, and assess-
ment of its engagement strategies. The data used for this 
article are from the project’s baseline data collection, which 
included student transcript data from fall 2014 to summer 
2016 and a faculty survey administered in fall 2016.2

All of the colleges selected for the project were ATD 
leader colleges, meaning that they had shown at least 3 years 
of steady improvement in specific student success metrics.3 
The colleges were selected to represent public 2-year col-
leges with different characteristics, and they comprise a mix 
of large and small colleges; rural, suburban, and urban col-
leges; and unionized and nonunionized colleges. As shown 
in Table 1, they are largely comparable with a nationally rep-
resentative sample of public 2-year colleges in terms of gen-
der and age composition, retention rate, student-to-faculty 



4

ratio, and proportion of students receiving Pell grants. They 
are distinct from the national sample in that they enroll 
higher proportions of African American students and lower 
proportions of Hispanic students and full-time students, and 
they employ lower percentages of part-time instructional 
staff. Given that they were designated ATD leader colleges, 
they may also differ from the average public 2-year college 
in terms of their institutional capacity in personnel and 
programs.

During the period of this study (from fall 2014 to summer 
2016), all six community colleges offered prerequisite 
developmental education. Under this system, students who 
were placed into developmental courses or sequences had to 
pass them before they could enroll in gateway math and 
English courses. One of the colleges incorporated technol-
ogy into the curriculum to support student progress in math 
through developmental education, where all math develop-
mental courses were fully modularized, as shown in 
Appendix Table A1 (College D). Since fall 2016, three of the 
six colleges started to pilot Accelerated Learning Program or 

other forms of corequisite developmental education in both 
math and English. Under the new developmental course sys-
tem, students deemed not college-ready are mainstreamed 
into college-level gateway math and English courses while 
concurrently enrolling in developmental courses or other 
forms of just-in-time academic support.4

To assess the effects of part-time faculty on students’ aca-
demic outcomes, we used administrative data sets from the 
six colleges containing student transcripts at the classroom 
level. Our analytic sample comprises students who enrolled 
in the six colleges in the 2014–2015 academic year and high-
est level of developmental courses and gateway math and 
English courses they enrolled in from fall 2014 to summer 
2016—a total of 38,799 course enrollments. For develop-
mental courses, we only analyzed the last developmental 
courses prior to gateway courses to make sure that the sub-
sequent outcomes for students in these courses are compa-
rable. At the student level, the data set includes demographic 
information, such as gender, race/ethnicity, age at time of 
enrollment, and Pell grant eligibility; it also includes infor-
mation on their academic attributes, such as high school cre-
dentials, high school grade point average, college placement 
test results, previous college enrollments, credential attain-
ment, and dual enrollment status. Additionally, the data set 
includes information on each developmental and college-
level course that the students took, such as course number, 
course delivery format, and final grade (ranging from a fail-
ing grade of 0 to an excellent grade of 4). We identified the 
characteristics of faculty teaching each course section via 
indicators provided by the college for their full-time or part-
time employment status, gender, race/ethnicity, and degree 
attainment.

Information from a faculty survey complements our 
quantitative analyses of administrative transcript data. 
Administered to both full-time and part-time faculty in the 
two selected departments at each of the six community col-
leges in fall 2016, the survey was designed to collect base-
line data on faculty members’ background and employment 
information, departmental culture and involvement, profes-
sional development, time usage, teaching and student ser-
vices knowledge, and job satisfaction. The aggregate 
response rate was 39% with a total of 482 respondents, of 
whom 53% were part-time faculty. Though the survey data 
could not be matched with transcript data directly, they pro-
vide useful information on the experiences of part-time fac-
ulty members at the colleges in our study and help 
contextualize our quantitative findings.

Descriptive Statistics

Table 2 shows student characteristics in course sections 
taught by full- and part-time faculty in the analytic sample. 
In general, part-time faculty were more likely to teach stu-
dents from disadvantaged backgrounds in developmental 

Table 1
Institutional Characteristics of Six ATD Colleges Versus Public 
2-Year Colleges Nationally

Characteristic ATD Colleges National Sample

Average fall enrollment, n 12,170 6,261
Female, % 57.9 56.2
Race/ethnicity, %
  White 45.5 49.0
  African American 27.1 13.9
  Hispanic 10.6 21.8
  Asian 5.9 5.6
  Other 10.9 9.7
Age (years), %
  <18 9.4 11.4
  18–19 23.1 23.2
  20–21 16.9 16.2
  22–24 14.6 13.1
  ≥25 35.9 36.1
Full-time student, % 27.9 34.9
Retention rate, %
  Full-time students 62.5 60.0
  Part-time students 46.3 43.4
Student-to-faculty ratio 17.5 18.5
Pell grant
  Proportion of recipients, % 41.3 41.6
  Average amount received, $ 3,936 3,805
Instructional staff, n 776 394
  Part-time, % 66.5 71.5

Note. Statistics for the national sample represent authors’ calculations based 
on information for the 2014–2015 academic year from the Integrated Post-
secondary Education Data System. ATD = Achieving the Dream.
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courses. Students in developmental math and English 
courses taught by part-time faculty were more likely to be 
racial/ethnic minorities (by 2 percentage points), were more 
likely to be eligible for Pell grants (by 3 percentage points), 
and received $112 more in grant aid on average. In gateway 
math and English courses, part-time faculty were more 
likely to teach students without a high school diploma (by 2 
percentage points) and students who were not college-ready 
in math (by 5 percentage points), but full-time faculty were 
more likely to teach racial/ethnic minority students (by 3 
percentage points) and Pell-eligible students (by 2 percent-
age points).

Table 2 also shows differences in the classroom and fac-
ulty characteristics of course sections taught by part- and 
full-time faculty. Notably, part-time faculty were signifi-
cantly more likely to teach weekend and night sections, 
especially in developmental courses. More than three times 
as many developmental course sections meeting after 5:00 
p.m. were taught by part-time faculty than by full-time fac-
ulty. Part-time faculty were much less likely to teach online. 
In developmental course sections, almost all sections taught 
by part-time faculty were traditional face-to-face courses.

In addition, there were noticeable differences in the 
demographic characteristics and degree attainment of 

Table 2
Student and Course Characteristics in Sections Taught by Full- and Part-Time Faculty

Developmental Education Gateway

  Full-Time Part-Time Difference Full-Time Part-Time Difference

Panel A: Student characteristics
Age, years 23.37 (7.81) 24.22 (8.49) −0.85*** 22.97 (7.32) 22.89 (7.49) 0.08
Female, % 58.9 59.3 −0.4 55.4 56.0 −0.7
White, % 31.5 29.5 2.0*** 41.0 44.2 −3.2***
High school graduate, % 91.5 90.1 1.4*** 91.6 89.7 1.9***
College-ready, %
  Math 47.7 42.3 5.4***
  Writing 54.7 59.5 −4.8***
  Reading 72.9 73.1 −0.2***
Eligible for Pell grant, % 59.3 62.3 −3.0*** 50.1 48.0 2.2***
Pell grant recipient, $ 2,409 (1,309) 2,521 (1,368) −112*** 2,423 (1,247) 2,493 (1,342) −70***
Dual enrollment participant, % 5.7 4.2 1.6*** 10.0 12.3 −2.4***
Panel B: Course section characteristics
Face-to-face, % 88.9 99.4 −10.4*** 86.8 94.9 −8.1***
Class size, n 19.7 (4.4) 19.3 (3.8) 0.44*** 23.7 (6.4) 22.7 (7.2) 0.98***
Schedule, %
  Weekend 1.4 5.7 −4.4*** 0.7 3.7 −3.0***
  Night 11.3 38.2 −26.9*** 27.3 34.9 −7.5***
Panel C: Faculty characteristics
Female, % 55.1 44.5 10.7*** 49.8 47.2 2.6***
White, % 60.3 66.6 −6.3*** 68.7 73.2 −4.5***
Highest degree attainment, %
  Bachelor’s degree or less 1.2 19.7 −18.5*** 2.3 11.8 −9.5***
  Master’s degree 77.7 66.7 11.0*** 63.2 68.6 −5.4***
  Doctoral degree 21.1 12.1 9.0*** 34.5 15.4 19.0***
  Professional degree 0 0.6 −0.6*** 0 0.3 −0.3***
  Other or missing 0 1.0 −1.0*** 0 3.8 −3.8***
Panel D: Course outcomes
Persisted to end, % 87.2 89.3 −2.1*** 86.4 88.6 −2.3***
Passed course, % 58.7 56.9 1.8 69.1 70.9 −1.8***
Enrolled in gateway course, % 38.1 26.5 11.7*** 36.1 30.4 5.7***
Enrolled in and passed gateway course, % 27.9 18.2 9.6*** 30.8 25.6 5.1***
N 3,578 6,531 15,103 13,587  

Note. Standard deviations are shown in parentheses.
***p < .01.
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full- and part-time faculty, particularly in developmental 
courses. Part-time faculty members were more likely to be 
male and White. In terms of degree attainment, part-time 
faculty were much less likely to hold an advanced degree. 
Only 1.2% of developmental course sections with full-time 
faculty were taught by an instructor without a postgraduate 
degree; in comparison, about 20% of developmental course 
sections with part-time faculty were taught by an instructor 
without a master’s degree or higher. In college-level courses, 
the proportions of course sections taught by instructors with-
out a postgraduate degree were 2.3% for full-time faculty 
and 12% for part-time faculty.

Method

Course Fixed Effects Model

To assess the effects of part-time faculty on students’ aca-
demic outcomes, we used a basic model relating student i’s 
outcome in course c, section s, at campus j, in semester t to 
the type of instructor the student had in course c.

	 Y PT X Zicsjt icsjt i cs t cj icsjt= + + + + + +α β γ δ π ρ ε 	 (1)

The key explanatory variable in this equation is the type of 
instructor. PTicsjt  equals 1 if section s is taught by a part-
time faculty member. In addition to fixed effects for semes-
ter of enrollment (πt), the model controls for college-course 
fixed effects (ρcj), enabling comparisons across different 
sections of the same course at the same college campus. 
This minimizes bias due to the possibility that part-time fac-
ulty may be more likely to teach certain courses or at certain 
institutions or campuses. The model incorporates a rich set 

Table 3
Student Sorting Test: Characteristics of Students Taking Courses With Part-Time Faculty

Characteristic Developmental Education Gateway

Age 0.0027*** (0.0005) 0.0014* (0.0007) 0.0019** (0.0009) 0.0003 (0.0008)
Female 0.0031 (0.0076) −0.0092 (0.0056) 0.0151** (0.0076) 0.0047 (0.0074)
White 0.0009 (0.0233) −0.0372*** (0.0144) 0.0057 (0.0191) 0.0036 (0.0203)
High school graduate −0.0566*** (0.0130) −0.0510*** (0.0136) −0.0333** (0.0142) −0.0287** (0.0138)
Eligible for Pell grant 0.0335*** (0.0127) 0.0302** (0.0138) 0.0146 (0.0141) 0.0138 (0.0141)
Pell grant amount ($) <0.0000 (0.0000) <0.0000 (0.0000) <0.0000 (0.0000) <0.0000 (0.0000)
Dual enrollment participant −0.0492** (0.0240) 0.0017 (0.0266) 0.0503* (0.0302) 0.0376 (0.0271)
College-ready
  Math −0.0245** (0.0109) −0.0270** (0.0107)
  Writing 0.0045 (0.0107) −0.0077 (0.0103)
  Reading −0.0126 (0.0107) −0.0122 (0.0115)
Control for course schedule No Yes No Yes
N 10,109 28,690

Note. The model controls for college-course fixed effects and section characteristics, including class size and delivery mode (face-to-face or online). Standard 
errors, shown in parentheses, are two-way clustered at the student and course levels.
*p < .1. **p < .05. ***p < .01.

of student-level controls, denoted by Xi , including gender, 
race/ethnicity, age at time of course enrollment, high school 
diploma attainment status, Pell grant eligibility, amount of 
Pell grant received, and whether the student was deemed 
college-ready in math, writing, and reading. The model also 
includes controls for course section characteristics, denoted 
by Zcs, including the number of students enrolled in the sec-
tion and whether the section was taught in a face-to-face 
format.

The main methodological challenge in estimating how 
part-time faculty influence students’ academic outcomes is 
students’ self-selection into different course sections accord-
ing to faculty status. There are two types of sorting of con-
cern for our estimations. First, in choosing their coursework, 
students may sort across different courses. Then, for exam-
ple, if there were more part-time faculty teaching math 
courses than English courses, students who chose to take 
more math courses would be more likely to enroll in sections 
taught by part-time faculty compared with students who 
chose to take more English courses. Second, students may 
sort across sections within the same course based on sched-
uling preferences or preferences for different types of fac-
ulty. Controlling for course fixed effects addresses the first 
type of sorting by comparing only students in the same 
course, but endogeneity concerns remain if the second type 
of sorting exists.

To assess the prevalence of the second type of sorting, we 
conducted a student sorting test by regressing faculty 
employment status on a series of student characteristics after 
controlling for course fixed effects and section characteris-
tics. Table 3 presents the results of that test, which indicate 
that after ruling out sorting across courses, students who 
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enrolled in sections taught by part-time faculty were less 
likely to have a high school diploma, less likely to be deemed 
college-ready, and more likely to be eligible for Pell grants, 
suggesting that the second type of sorting remains a concern. 
After controlling for course scheduling, although still pres-
ent, differences in student characteristics in sections taught 
by full- versus part-time faculty became less prevalent.

Propensity Score Matching

Since there was still evidence of student self-selection 
after controlling for course fixed effects and adjusting for 
differences in course section characteristics, we used PSM to 
account for student sorting within a course. The underlying 
assumption of the PSM model is that there are no unob-
served confounding factors independent of the student-level 
characteristics X i  controlled for in Equation 1. Our main 
purpose for using PSM was to simulate a comparison group 
of students in course sections taught by full-time faculty 
who resemble the students in sections taught by part-time 
faculty in terms of observable characteristics. The advantage 
of using PSM model over an ordinary least squares fixed 
effects model is that it enables us to explicitly examine the 
degree of overlap in the distribution of observable student 
characteristics in course sections taught by full- versus part-
time faculty (Austin, 2011). While a PSM model cannot 
account for unobservable confounding factors, we provide a 
comparison of our results and estimates using other quasi-
experimental methods from previous studies5 as sensitivity 
checks.

We used a logistic regression model controlling for course 
fixed effects to estimate propensity scores:

	 logit ( )PT X Zicsjt i cs t cj icsjt= + + + + +α γ δ π ρ ε 	 (2)

Here, PTicsjt  represents treatment assignment for student i in 
course c, section s, in school j, and term t and is equal to 1 if 
the student took the course with a part-time instructor. The 
remaining terms are equivalent to those in Equation 1. 
Propensities derived from the multilevel model were used to 
match students who took the course with full- and part-time 
faculty. To find the best match for a given student who took 
the course with a part-time faculty member, we conducted 
the matching process within a course (i.e., selecting the stu-
dent with the most similar propensity score who took the 
same course with a full-time faculty member). For example, 
for each student in the analytic sample who took Intermediate 
Algebra at College A, we used Equation 2 to estimate the 
student’s propensity to take the course with a part-time fac-
ulty member. We then used the estimated propensity scores 
to find matching students who took the course with a full-
time faculty member, using a radius caliper of 0.01, with 
replacement and excluding observations with no common 
support. The propensity model specifications in the first step 

were modified multiple times to achieve a better balance on 
each potential confounder. We repeated the process for all 18 
college-course combinations for the developmental course 
sample and 35 combinations for gateway course sample.

Figure 1 shows the balance of covariates before and after 
matching for developmental and gateway courses. After 
matching, the standardized percentage bias across covariates 
is less than 5% for all variables controlled for in Equation 2.6 
Figure 2 presents the density of propensity scores before and 
after matching for developmental and college-level courses; 
the distributions of propensity scores for students with full- 
and part-time instructors are similar after matching.

Outcome Measures

We examined the effects of part-time faculty on two sets 
of outcomes: (1) current course outcomes, including persis-
tence to the end of the course and passing the course, and (2) 
subsequent outcomes, including whether students enrolled 
in and passed the next course in the sequence and pass rates 
in that course conditional on enrollment. Previous studies 
(Ran & Xu, 2019; Xu, 2019) have demonstrated the impor-
tance of looking at outcomes beyond current course grades 
in community colleges. When the instructor of the course is 
the one assigning the grades, current course outcomes may 
be driven by other factors, such as different standards of 
grading, and may not accurately reflect how much students 
learned from the course.

The analyses of subsequent course outcomes required us 
to ensure that the courses in the analytic sample are nonter-
minal (i.e., that they serve as prerequisites for at least one 
more advanced course in the same subject). Developmental 
courses are necessarily nonterminal because they prepare 
students for gateway courses. For the gateway course analy-
ses, we included only courses in a clearly defined sequence 
in the college’s course catalog. For example, College Algebra 
is the prerequisite for Precalculus, so we examined the 
effects of instructors in College Algebra on whether students 
continued on to Precalculus and how they performed in that 
course. Conversely, students are not required to enroll in 
more than one statistics course in most programs, so in these 
cases, we considered Statistics to be a terminal course and 
excluded it from our analyses. The identified course 
sequences are listed in Appendix Tables A1 and A2.

In examining student pass rates in the next course of the 
sequence, we also modified the main model as follows:

Y PT X Zic sjt icsjt i cs t cj c sj icsjt+ += + + + + + + +1 1α β γ δ π ρ ϑ ε    (3)

In addition to controlling for everything noted in Equation 1, 
Equation 3 includes college-course-section fixed effects 
(ϑc sj+1 ) for the next course to ensure that the comparisons are 
drawn from students who enrolled in the same section and to 
eliminate any differences between instructors in the second 
course in the sequence.
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Results

Propensity Score Matching Estimates

Table 4 presents the main estimates of part-time faculty 
members’ effects on students’ current course outcomes (col-
umns 1–2) and subsequent course outcomes (columns 3–5). 
Students who took their developmental and gateway courses 
with part-time faculty tended to have better outcomes in 
their current course but were less likely to enroll in and pass 
the next course of the sequence. For example, as shown in 
Panel A of Table 4, compared with otherwise similar stu-
dents who took their developmental course with a full-time 
instructor, students who took the same course with a 

part-time instructor were 2 percentage points more likely to 
persist to the end of the course and equally likely to pass it, 
but they were about 5 percentage points less likely to enroll 
in the subsequent gateway course. Considering that about 
one in three students in our data set who started in develop-
mental courses later enrolled in a gateway course, this sug-
gests that part-time faculty in developmental courses reduce 
students’ likelihood of enrolling in gateway courses by about 
15%.

The patterns are similar for gateway courses. As shown in 
Panel B of Table 4, compared with otherwise similar stu-
dents who took their gateway courses with a full-time 
instructor, students who took the same course with a 

Figure 1.  Balance of covariates before and after matching: (Panel A) developmental courses and (Panel B) gateway courses.
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part-time instructor were about 2 percentage points more 
likely to persist to the end of the course and 6 percentage 
points more likely to pass the course, but they were about 2 
percentage points less likely to enroll in and pass the next 
college-level course in the sequence.

For both developmental and gateway courses, the nega-
tive effects on enrollment in the subsequent course (column 
3) are even larger than the negative effects on students’ likeli-
hood of enrolling in and passing that course (column 4). That 
means the negative effects of part-time faculty mostly stem 
from their students’ reduced likelihood of enrolling in the 
subsequent course. Students who do enroll in the subsequent 
course are just as likely as their peers taught by full-time fac-
ulty to pass it (as indicated by the nonsignificant findings on 
conditional course pass rates shown in column 5).

Table 5 displays the estimated effects of part-time faculty 
by course level and subject. Students who took developmen-
tal English with a part-time instructor were about 3 percent-
age points more likely to persist to the end of the course than 
similar students who took the same course with a full-time 
instructor and equally likely to pass; they were no less likely 
than those peers to enroll in and pass subsequent courses. 
Students who took developmental math with a part-time 
instructor, meanwhile, were not significantly more likely to 
persist to the end of the course and pass than their peers who 
took the same course with a full-time instructor, but they 
were about 4 percentage points less likely to enroll in and 
pass the subsequent gateway math course.

In gateway courses, the patterns are fairly similar. 
Students in gateway English sections taught by a part-time 

Figure 2.  Propensity score density before and after matching: (Panel A) developmental courses and (Panel B)gateway courses.
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instructor were 3 percentage points more likely to persist 
to the end of the course and 15 percentage points more 
likely to pass it than their peers who took the same course 
with a full-time instructor, and they were no less likely 
than those peers to enroll in and pass subsequent courses. 
In gateway math, students taught by a part-time instructor 
were 1 percentage point more likely to persist to the end of 
the course and equally likely to pass it; they were about 3 
percentage points less likely to enroll in and pass the next 
math course in the sequence. It may not be self-evidence 
that enrolling and completing an additional college-level 

math course is a positive outcome, since students only 
need to complete gateway math course as the degree 
requirement for most non-STEM (science, technology, 
engineering, and mathematics) program. However, addi-
tional college-level credits in math, relative to other 
coursework, are found to be associated with higher prob-
abilities of award receipt, which lead to higher earnings 
indirectly, even for students who do not major in math 
(Belfield & Liu, 2015). This makes the negative effects of 
part-time faculty on students’ subsequent enrollment in 
college-level math worrisome.

Table 4
Effects of Part-Time Faculty on Developmental and Gateway Course Outcomes

Current Course Outcomes Subsequent Course Outcomes

  Persist to End Pass Enroll Enroll and Pass
Pass Conditional 
on Enrollment

  (1) (2) (3) (4) (5)

Panel A: Developmental courses
Part-time faculty 0.0204** (0.0084) 0.0111 (0.0292) −0.0477*** (0.0094) −0.0341*** (0.0095) 0.0032 (0.0165)
N 10,109 10,109 10,109 10,109 4,529
Panel B: Gateway courses
Part-time faculty 0.0186*** (0.0049) 0.0614*** (0.0213) −0.0235*** (0.0060) −0.0211*** (0.0057) −0.0033 (0.0087)
N 28,690 28,690 28,690 28,690 9,720

Note. Results are based on the PSM model controlling for course fixed effects, term fixed effects, and student characteristics presented in Table 2, Panel A. 
Standard errors are clustered at college-course level. PSM = propensity score matching.
*p < .1. **p < .05. ***p < .01.

Table 5
Effects of Part-Time Faculty on Developmental and Gateway Course Outcomes by Subject

Current Course Outcomes Subsequent Course Outcomes

  Persist to End Pass Enroll Enroll and Pass
Pass Conditional 
on Enrollment

  (1) (2) (3) (4) (5)

Panel A: Developmental English courses
Part-time faculty 0.0290** (0.0139) 0.0709 (0.0585) −0.0046 (0.0204) 0.0145 (0.0232) 0.0263 (0.0254)
N 3,438 3,438 3,438 3,438 2,447
Panel B: Developmental math courses
Part-time faculty 0.0158 (0.0102) −0.0338 (0.0344) −0.0357*** (0.0116) −0.0335*** (0.0106) −0.0193 (0.0239)
N 6,671 6,671 6,671 6,671 2,140
Panel C: Gateway English courses
Part-time faculty 0.0348*** (0.0104) 0.1451*** (0.0380) −0.0096 (0.0102) −0.0099 (0.0090) −0.0160 (0.0263)
N 18,517 18,517 18,517 18,517 6,890
Panel D: Gateway math courses
Part-time faculty 0.0120** (0.0053) 0.0291 (0.0256) −0.0293*** (0.0072) −0.0258*** (0.0070) −0.0022 (0.0086)
N 10,696 10,696 10,696 10,696 2,830

Note. Results are based on the PSM model controlling for course fixed effects, term fixed effects, and student characteristics presented in Table 2, Panel A. 
Standard errors are clustered at the college-course level. PSM = propensity score matching.
*p < .1. **p < .05. ***p < .01.
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These results suggest that the positive effects of part-time 
faculty on current course outcomes are mostly driven by 
English course outcomes. The negative effects of part-time 
faculty on subsequent course outcomes, on the other hand, 
are almost entirely driven by math course outcomes. Overall, 
the effects of part-time faculty appear to be heterogeneous 
across subjects.

As shown in Table 2, there are substantial differences in 
both faculty characteristics and course schedules of sections 
taught by full- and part-time faculty, which are especially 
dramatic in developmental courses. Table 6, therefore, pres-
ents the results with controls for course scheduling differ-
ences (column 2) and the results after adjusting for the 
differences in individual faculty characteristics (column 3). 
After including indicators for weekend and night sections in 
the main model, the estimated negative effect of part-time 
faculty teaching developmental courses on subsequent 
course enrollment decreases by almost 40%, from 4.8 to 2.9 
percentage points. The estimated negative effect of part-time 
faculty teaching gateway courses on subsequent course 
enrollment decreases from 2.4 to 2.1 percentage points. This 
smaller reduction is probably due to the less dramatic differ-
ences in part- and full-time faculty schedules for gateway 
courses. In contrast, after controlling for instructors’ gender, 
race/ethnicity, and highest degree attained, the estimated 
negative effects of part-time faculty on subsequent course 
enrollment in both developmental and gateway courses 
remain quite similar to the estimates from the original PSM 
model.

Robustness Checks

Common Support.  One important assumption for the PSM 
model is the common support or overlap condition, which in 
our setting requires that students with the same observable 

characteristics have a positive probability of enrolling in 
course sections taught by both full- and part-time faculty. 
For both the developmental and gateway course models, 
nearly all (96%) of the observations are within the range of 
common support. We conducted robustness checks using 
observations with thick common support (propensity score 
of .85 or lower) and present those results in Appendix Table 
A3. The patterns are the same as those seen in the main 
results in Table 4. Students who took developmental courses 
with part-time faculty were about 2 percentage points more 
likely to persist to the end of the course (a finding significant 
at the 10% level) but 5 percentage points less likely to enroll 
in the subsequent course. Those who took gateway courses 
with part-time faculty were 2 percentage points more likely 
to persist to the end of the course and 6 percentage points 
more likely to pass it but 2 percentage points less likely to 
enroll in the subsequent course. These findings suggest that 
the common support condition does not pose a barrier to the 
main analyses.

Alternative Models.  As with any nonexperimental analysis, 
it is impossible to rule out the possibility that students who 
enrolled in course sections taught by part-time faculty differ 
in unobservable ways from those who enrolled in course sec-
tions taught by full-time faculty, even when extensive con-
trols are included in the analytic model. To assess the 
robustness of our main results, therefore, we estimated the 
effects of part-time faculty on subsequent course enrollment 
using models with different underlying assumptions; our 
results are shown in Appendix Table A4. Column 1 presents 
the estimates from our preferred model with college-course 
fixed effects with PSM, column 2 presents the estimates from 
a model controlling for college-course fixed effects only, and 
column 3 shows the estimates from a model controlling for 
college-course fixed effects and student individual fixed 

Table 6
Effects of Part-Time Faculty on Subsequent Course Enrollment Controlling for Course Scheduling

PSM
PSM Controlling for 
Course Scheduling

PSM Controlling for 
Instructor Characteristics

  (1) (2) (3)

Panel A: Developmental courses
Part-time faculty −0.0477*** (0.0094) −0.0287** (0.0121) −0.0443*** (0.0124)
N 10,109 10,109 10,109
Panel B: Gateway courses
Part-time faculty −0.0235*** (0.0060) −0.0210*** (0.0055) −0.0215*** (0.0053)
N 28,690 28,690 28,690

Note. Results in column 1 are the same as those shown in Table 4, column 3, and are based on the PSM model controlling for college-course fixed effects, 
term fixed effects, and student characteristics presented in Table 2, Panel A. Results in column 2 are based on the same model with additional controls for 
course scheduling. Results in column 3 are based on the model used for column 1 with additional controls for faculty characteristics presented in Table 2, 
Panel C. PSM = propensity score matching.
*p < .1. **p < .05. ***p < .01.
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effects. The results of all three models reveal similar patterns. 
As discussed in the Propensity Score Matching section, the 
model controlling for student individual fixed effects uses 
within-student, across-subject variation in the type of instruc-
tor with whom the student took developmental or gateway 
courses. In our sample, only 9.7% of students took their 
developmental courses with different types of faculty across 
subjects, and as a result, the estimates in column 3, Panel A, 
are quite noisy. Nevertheless, the results are consistent with 
our preferred model.

Potential Explanations for the Effects of Part-Time Faculty

Course Scheduling.  Part-time faculty teaching a much 
higher proportion of night and weekend course sections 
could contribute to their estimated negative effects on stu-
dents’ subsequent outcomes in two ways. Course schedul-
ing is directly related to the types of students attending the 
course sections. As the results from our student sorting 
tests show in Table 3, after adjusting for differences in 
course schedules, gaps in student characteristics in sections 
taught by part-time versus full-time faculty became less 
prevalent. In this regard, controlling for course scheduling 
reduces the bias in the estimated effects of part-time fac-
ulty on student outcomes. Additionally, course scheduling 
could also be a mediator for the effects of part-time faculty 
on student outcomes. Working outside of regular business 
hours makes it difficult for part-time faculty to access cam-
pus resources, and it could also reduce their opportunities 
for interacting with students (e.g., during office hours) and 

prevent them from engaging with students outside of the 
classroom.

The results from the faculty survey suggest that these 
phenomena are occurring at our six colleges. Among survey 
respondents, about one third of part-time faculty reported 
that they taught only night or weekend classes, whereas 
around 4% of the full-time faculty stated the same. (These 
findings are largely consistent with the results from the tran-
script data.) As shown in Figure 3, working outside of regu-
lar business hours made it significantly harder for faculty to 
access physical resources on campus. Notably, among part-
time faculty teaching only evening or weekend classes, 33% 
had no access to space to meet with students, 19% did not 
have a regular desk or workstation, and 24% lacked basic 
office and teaching supplies. Since we could not match these 
survey findings with administrative data directly, we cannot 
rule out other potential factors that are overlapping with the 
fact that part-time faculty members teach more night or 
weekend classes. There might be other explanations related 
to part-time faculty members’ working conditions that are 
driving the results presented in this study. This is an impor-
tant direction for future research to explore.

Institutional Knowledge.  As discussed in the Propensity 
Score Matching Estimates section, students who took their 
first developmental or gateway course in a sequence with a 
part-time faculty member were less likely to enroll in the next 
course in the sequence than students who took the same 
courses with a full-time faculty member. One potential expla-
nation is that part-time faculty may be weaker instructors 

Figure 3.  Reliable access to physical resources on campus.
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than their full-time counterparts or less responsive to stu-
dents’ needs. Alternatively, part-time faculty may not have 
the institutional or departmental support they need to advise 
students effectively on which courses to take. For example, 
they may lack knowledge about course sequences and the 
credit requirements for a degree and, therefore, be unable to 
advise students to finish a full course sequence. The fact that 
the negative effects of part-time faculty are mostly concen-
trated on enrollment in the next course instead of passing the 
next course leads us to believe that the second hypothesis is 
more plausible.

The results of the faculty survey also support this hypoth-
esis. As shown in Figure 4, significantly fewer part-time fac-
ulty than full-time faculty agreed with the statement that 
they had received information on various student support 
services, including advising students, effective instructional 

practices, and instructional technology. For example, about 
half of part-time faculty reported that they had received 
information on advising students compared with 70% of 
full-time faculty.

Part-time faculty also reported having less knowledge 
about both academic and nonacademic student services. 
Figure 5 shows that part-time faculty were less likely to 
report being knowledgeable about academic supports, aca-
demic advising and planning, and identifying students in 
need of support. In addition, part-time faculty were less 
knowledgeable about nonacademic services that are directly 
related to student success, such as financial aid. These sur-
vey results suggest that part-time faculty are at a disadvan-
tage when it comes to accessing information on students’ 
performance, advising students, and helping students engage 
with college life.

Figure 4.  Faculty reporting they somewhat to strongly agree they had received information on student support strategies.
Note. All differences between full- and part-time faculty are statistically significant at the 5% level.

Figure 5.  Faculty reporting they were somewhat to very knowledgeable about student support services.
Note. All differences between full- and part-time faculty are statistically significant at the 5% level.
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Discussion

Understanding the effects of part-time faculty on com-
munity college student outcomes in developmental and gate-
way courses is of great importance, in part because of the 
heavy reliance on part-time faculty to teach these courses in 
public 2-year colleges (Center for Community College 
Student Engagement, 2014; Hurlburt & McGarrah, 2016), 
and in part because of the critical role these courses play in 
community college students’ progression toward college 
completion (Bailey et al., 2010).

Evidence from the current study suggests that community 
college students who take their developmental and gateway 
English and math courses with part-time faculty tend to have 
better outcomes in those courses than their peers who take 
the same courses with full-time faculty; the former, how-
ever, are less likely to enroll in and pass the next course in 
the sequence. The negative effects of part-time faculty on 
subsequent course outcomes are mostly driven by their 
effects on enrollment and are more pronounced in math than 
in English. These results could help explain the negative 
associations between reliance of part-time faculty and insti-
tution- or department-level student transfer and completion 
outcomes (e.g., Eagan & Jaeger, 2009; Jaeger & Eagan, 
2009), and they largely accord with findings from the only 
other study to date examining the causal effects of part-time 
faculty on student outcomes in the context of public 2-year 
colleges (Xu, 2019).

The current article advances the literature on the effects 
of college instructors on student outcomes by exploring 
the mechanisms for such effects. While individual charac-
teristics, including gender, race/ethnicity, and highest 
degree attained, could not explain the negative effects 
part-time faculty had on students’ subsequent course out-
comes, adjusting for differences in the course schedules of 
part- and full-time faculty could account for a substantial 
proportion of the effects. Results from a faculty survey 
further suggest that teaching a higher proportion of night 
or weekend sections exacerbates the challenges associated 
with part-time employment. Part-time faculty at the six 
colleges in our study were more likely than their full-time 
colleagues to lack access to campus resources when teach-
ing outside of regular office hours, especially spaces to 
meet with students. They also tended to be less knowl-
edgeable about academic and nonacademic supports avail-
able to students. A lack of resources and institutional 
knowledge may prevent part-time faculty from advising 
and engaging with their students as effectively as their 

full-time counterparts. The survey results help contextual-
ize our findings, which contrast with those from earlier 
studies on the effects of contingent faculty on student out-
comes using data from elite research university and other 
public 4-year colleges (e.g., Bettinger & Long, 2010; 
Figlio et  al., 2015). Context is important in interpreting 
our results, since part-time faculty at different types of 
higher education institutions may experience different 
working conditions.

This study also provides some of the earliest evidence 
on how part-time faculty affect student outcomes in devel-
opmental and introductory gateway courses. Students 
enrolled in these courses may require more guidance from 
faculty about institutional supports such as tutoring and 
advising relative to students enrolled in other college 
courses. They may also benefit from out-of-class assis-
tance on course content (Gerlaugh et al., 2007). Part-time 
faculty’s lack of access to physical resources on campus 
may further hinder college success for the most academi-
cally vulnerable students. Many of the challenges faced by 
part-time faculty highlighted in this study are likely to be 
amplified during the implementation of developmental 
education reforms such as corequisite courses.7 Limited 
instructional preparation and support, lack of institutional 
knowledge, and issues with scheduling and advising would 
pose particular challenges, as colleges need to accommo-
date students in more course sections in a given semester 
with limited staff and resources. It requires colleges to do a 
better job of ensuring that all instructors, regardless of 
employment status, understand the goals for new develop-
mental education models and how to implement them  
and provide faculty with ideas for instructional content 
(Daugherty et al., 2018).

When considering the implications of this study, there are 
several limitations to keep in mind. First, due to the partici-
pation requirements of the project, these ATD leader col-
leges have better institutional capacity to engage part-time 
faculty and promote student success compared with an aver-
age community college. There could be a downward bias if 
the results were to be generalized to all community colleges. 
Second, the survey data could not be linked with the tran-
script data, so the faculty who responded to the survey might 
not be entirely representative of faculty whose students’ out-
comes are captured in the administrative data. Nonetheless, 
the negative student outcomes we found appear to speak to 
the myriad challenges accompanying part-time faculty sta-
tus. Future studies should explore the structural, institu-
tional, and departmental challenges faced by part-time 
faculty; how these issues directly affect students; and poten-
tial strategies to address these issues.
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Appendix

Table A1
Developmental-Gateway Course Sequences

College ID Last Remedial Course College-Level Gateway Course

Subject: English (writing/reading)
College A Basic writing II English composition I

Basic reading II
College B Fundamental of writing English composition I

Reading improvement Academic reading
College C Academic reading English composition I

Intro to academic writing
College D Preparing for college English III English composition I
College E Writing improvement English composition I
College F Composition English composition I

Developmental reading
Subject: Math
College A Intermediate algebra College algebra

Concept of math: statistics and functions Intro to statistics
College B Intermediate algebra College algebra

Intro to statistics Statistics
College C Pre-algebra College algebra

Mathematical reasoning Statistics
College D Operations with positive fractions

Operations with positive decimals and percentage
Algebra basics
First degree equations and inequalities in one variable
Linear equations
Exponents, factoring, and polynomial equations
Developmental math

Introduction to math
Elementary statistics
Mathematics for liberal arts I

College E Intermediate algebra College algebra
Descriptive statistics with algebra Intro to statistics

College F Intermediate algebra College algebra
Elementary statistics
Analytic geometry I

Table A2
College-Level Course Sequences

College ID Nonterminal Gateway Course More Advanced Course

Subject: English/reading
College A English composition I English composition II
College B English composition I The research paper

Academic reading
College C English composition I English composition II
College D English composition I English composition II
College E English composition I English composition II
College F English composition I English composition II
Subject: Math
College A College algebra Precalculus
  Precalculus Calculus
College B College algebra Precalculus I

(continued)
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College ID Nonterminal Gateway Course More Advanced Course

College C College algebra Precalculus
College D Mathematics for liberal arts Precalculus
  Precalculus Calculus I
  Calculus I Calculus II
College E College algebra Precalculus
College F College algebra Precalculus
  Analytic geometry I Analytic geometry II

Table A2 (continued)

Table A3
Effects of Part-Time Faculty on Developmental and Gateway Course Outcomes: Robustness Check (Thick Common Support)

Current Course Outcomes Subsequent Course Outcomes

  Persist to End Pass Enroll Enroll and Pass
Pass Conditional 
on Enrollment

  (1) (2) (3) (4) (5)

Panel A: Developmental courses
Part-time faculty 0.0151* (0.0091) 0.0124 (0.0132) −0.0468*** (0.0114) −0.0382*** (0.0106) −0.0125 (0.0207)
N 8,562 8,562 8,562 8,562 5,418
Panel B: Gateway courses
Part-time faculty 0.0186*** (0.0049) 0.0614*** (0.0213) −0.0235*** (0.0060) −0.0211*** (0.0057) −0.0033 (0.0087)
N 28,056 28,056 28,056 28,056 28,056

Note. Both the developmental and gateway samples include observables with a propensity score of .85 or lower. All results in this table are based on the PSM 
model controlling for college-course fixed effects, term fixed effects, and student characteristics presented in Table 2, Panel A. Standard errors are clustered 
at college-course level. PSM = propensity score matching.
*p < .1. **p < .05. ***p < .01.

Table A4
Effects of Part-Time Faculty on Subsequent Course Enrollment: Model Comparison

Course Fixed Effects + 
PSM

Course Fixed 
 Effects

Course Fixed Effects + 
Student Fixed Effects

  (1) (2) (3)

Panel A: Developmental courses
Part-time faculty −0.0477*** (0.0094) −0.0411*** (0.0070) −0.0199 (0.0148)
N 10,109 10,109 10,109
Panel B: Gateway courses
Part-time faculty −0.0235*** (0.0060) −0.0428*** (0.0054) −0.0301** (0.0118)
N 28,690 28,690 28,690

Note. Results in column 1 are the same as those shown in Table 4, column 3, and are based on the PSM model controlling for college-course fixed effects, 
term fixed effects, and student characteristics presented in Table 2, Panel A. Results in column 2 are based on a model controlling for course fixed effects, 
term fixed effects, and student characteristics. Results in column 3 are based on a model controlling for course fixed effects, term fixed effects, and student 
individual fixed effects. Standard errors are clustered at the college-course level. PSM = propensity score matching.
*p < .1. **p < .05. ***p < .01.
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Notes

1.   We use the term gateway courses to refer to credit-bearing, 
entry-level English and math courses required for graduation.

2.   Community College Research Center performed a sec-
ond round of data collection after the colleges implemented their 
engagement strategies that included transcript data from fall 2016 
to summer 2018 and a follow-up faculty survey administered in 
spring 2018.

3.   “ATD leader college” is a 3-year designation highlighting 
colleges with improved outcomes in four key areas: (1) completion 
of gateway math and/or English in Year 1, (2) persistence from Year 
1 to Year 2 (fall-to-fall retention), (3) courses attempted/completed 
with a C− or higher within 1 year of initial enrollment, and (4) com-
pletion of a certificate or degree within 4 years of initial enrollment.

4.   In one college, only students who placed into the upper 
level developmental courses may enroll concurrently in gateway 
math and English.

5.   Several prior studies have deployed innovative identifica-
tion strategies for minimizing student self-selection when estimat-
ing individual instructor’s effects on student outcomes, including 
multiway fixed effects (Figlio et al., 2015; Ran & Xu, 2018; Xu, 
2019) and instrumental variables (Bettinger & Long, 2010). 
However, these methods are generally not appropriate to use under 
the condition of current study, mostly due to weak statistical power 
and the short tracking periods for the analytic sample.

6.   We also checked the balance on higher order sample 
moments (Hill, 2008), such as standard deviations for each con-
founder. The results are available on request.

7.   According to the Education Commission of the States 
(Whinnery & Pompelia, 2018), 15 states have adopted corequisite 
remediation models as of December 2018. Information retrieved from 
http://ecs.force.com/mbdata/MBQuestDEP2?Rep=DEP1805N.
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