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Abstract
The face of higher education is changing. One major trend is the fact that students are 
taking an increasing proportion of their courses online. That is, a growing number of 
students at not-for-profit private and public colleges and universities are taking some 
of their course work online and completing other parts in face-to-face courses. What 
impact does this mix of online and in-person course modalities have on student suc-
cess? We answer this question by looking at political science majors at a large pub-
lic university in the USA, taking into account demographics, achievement, and the 
mix of course modalities the students take (n = 1173). Through descriptive statistics, 
regression analysis, and predicted probabilities, we analyze how the mix of course 
modalities students enroll in impacts student success and retention. Results indicate 
that the success of all students declines as they take a greater proportion of their 
course load online. As universities seek to address this trend in higher education, 
they need to be particularly sensitive to ways to increase the success of online learn-
ers. Considering the needs of online learners is particularly relevant in the wake of 
the COVID-19 pandemic, which has prompted the shift to online education across 
the USA and elsewhere, a trend that is likely to continue in the future.
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Introduction

Higher education in the USA, and elsewhere, is experiencing significant changes 
that challenge traditional approaches of teaching in college classrooms. These 
changes reflect growing diversity of the student body to include students from dif-
ferent racial and ethnic backgrounds, but also diversity in age, educational pathways, 
and academic preparedness, to cite just a few. Other changes include new pedago-
gies that explore active and problem-based learning, and, perhaps most significantly, 
instructional technology including courses delivered entirely online.1

Concurrently with these changes, colleges and universities are increasingly held 
accountable for student success. Legislators, trustees, college administrators, par-
ents, prospective and current students, and others call attention to the importance of 
student success, often using retention and graduation rates as indicators (Polatajko 
and Monaghan 2017).

Here, we echo the concern for student success. We set out to understand better 
whether, and how, the significant changes in college education in the USA con-
tribute to student success. We focus on what we consider the biggest innovation in 
higher education in recent decades, the spread of online course delivery, and spe-
cifically, whether and how the mix of online and face-to-face instruction affects stu-
dent success in a large Political Science department. We use students majoring in 
Political Science and in International and Global Studies at the University of Central 
Florida, a large public university in the USA, as a case study. Our findings should 
concern educators and administrators alike: Students who take all their courses 
online are significantly less likely to be successful. This relationship persists despite 
demographic and academic controls. On the other hand, at a time when an increas-
ing number of students are completing online courses, we find that taking one online 
course, or even a few online courses, as part of their course load has a minimal effect 
on their academic success. But those students who, for whatever reasons, need or 
want to take all of their courses online are significantly less likely to be successful. 
This finding indicates a need to think about student advising as well as effective 
online pedagogies.

Online courses and student success

In the early years of online education, students enrolled in online courses consti-
tuted a distinct educational population. They were often enrolled exclusively in 
online courses, were older than the traditional student population (Diaz 2002; Dut-
ton et  al. 2002), and were more likely to be working full-time jobs (Perna 2010). 
Although some differences between entirely online and entirely face-to-face students 
persist today (Kena et al. 2015), a strict division of the student body into online-only 
and face-to-face-only categories no longer holds for a large segment of students. 

1  We use the term “course” to denote semester-long instructional units (e.g. Comparative Politics, Inter-
national Relations Theory, American National Government, Political Theory, etc.).
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More students than ever are including both modalities into their course load (Jag-
gars 2014; Murphy and Stewart 2017). As universities in the USA have moved away 
from a strictly in-person instructional model, students’ learning environment has 
fundamentally changed, leading more students to take a mix of online and face-to-
face courses.

The data indicate that this shift is foundational. A growing number of students, 
including both traditional and nontraditional college students, are taking online 
courses (Ortagus 2017;  Seaman et  al. 2018). According to Seaman et  al. (2018: 
3), during the fall 2016 semester, the number of students enrolling in one or more 
online courses was in excess of 6.3 million, or almost one-third (31.6%) of all stu-
dents. Of those, almost half (14.9%) enrolled exclusively in distance courses; the 
remainder (16.7%) combined distance and face-to-face course modalities. That is, 
52.8% of all students who took at least one distance course also took an on-campus 
course. These data suggest that online coursework is now part of the mainstream 
of higher education. Furthermore, online education is no longer the domain of for-
profit institutions. The vast majority (69.1%) of public university administrators see 
online course offerings as important to the future of their institutions (Allen and 
Seaman 2013: 4), and over two-thirds (68.9%) of all students taking at least one 
online course are doing so at a public college or university (Seaman et al. 2018: 13).

Thus, as online courses become a more common part of the educational experi-
ence for a growing number of college students, the distinctions between online stu-
dents and face-to-face students become less clear. Rather than being the pedagogy 
of choice for specific student demographics, online courses are increasingly more of 
a norm and less of an exception for the general student population. This is perhaps 
even more the case in the wake of COVID-19, when most colleges and universities 
in the USA and elsewhere quickly converted face-to-face instruction to remote peda-
gogies and even students in primary and secondary schools have switched to remote 
instruction.

This new learning environment leads us as researchers to ask questions about 
whether the proportion of online courses students take affects their overall success. 
Concerns about the comparative completion rates of online versus face-to-face stu-
dents have been raised by instructors and researchers across disciplines (e.g., Jen-
kins 2012). Whereas much of the previous literature has directly compared success 
rates in face-to-face only versus online only courses, we take individual students as 
the unit of analysis here and look at how the proportion of their course load that is 
online might impact their overall success.

What do we expect to find? Early concerns about online teaching and student 
learning centered on the issue of efficacy of the new modality as compared to tra-
ditional face-to-face teaching environments. Many meta-studies and assessments of 
individual courses, including political science courses, show that students demon-
strate very similar learning outcomes in online and face-to-face modalities. That is, 
there is no significant difference in student learning outcomes across modalities (e.g. 
Lim et al. 2007; Means et al. 2010; Neuhauser 2010; Ni 2013; Stack 2015). Other 
studies (e.g. Nguyen 2015: 309) conclude that there is “robust evidence to suggest 
online learning is generally at least as effective as the traditional format.” Those 
results are recently confirmed by Soffer and Nachmias (2018: 541), who posit that 
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“online courses are as effective as or more effective than F2F courses.” Thus, the 
studies suggest that those students who complete a course online generally are on 
par with students completing a course in the face-to-face modality, when consider-
ing learning outcomes.

At the same time, other studies comparing online and face-to-face courses indi-
cate that success in online courses is more difficult than in face-to-face settings. 
The same course taught online tends to have lower retention rates than its face-to-
face corollary (Glazier 2016; Murphy and Stewart 2017; Smart and Saxon 2016; 
Wladis et al. 2014), even when it is taught by the same professor (Hart et al. 2018), 
and even when the exact same lectures are used (Roberts 2015). Student success, 
whether measured by persistence, learning, or graduation, is often lower in online 
courses (Dziuban et al. 2006; Hart et al. 2018; Johnson and Mejia 2014; McLaren 
2004; Moskal and Dziuban 2001; Patterson and McFadden 2009; Stover 2005; Urtel 
2008; Xu and Jaggars 2014). This literature leads us to expect lower retention rates 
as students take a higher proportion of courses online. But is there a tipping point? 
Is taking one online course fundamentally different from taking a fully online load?

Research that connects the proportion of online courses in a student’s course 
load to student success is scarce. However, one area of research that might be able 
to inform our expectations about online course load proportions in our analysis is 
hybrid courses, sometimes also referred to as “blended” or “mixed-mode” courses. 
We know that the categorical distinction between students who are exclusively 
online or exclusively face-to-face is fading in importance. Just as a college student’s 
overall course load today might be made up of some online and some face-to-face 
courses, in a hybrid course, some face-to-face instruction is replaced by online 
instruction so that the learning environment includes some online and some face-to-
face elements. Hybrid courses are growing in popularity, with 79% of public institu-
tions of higher education in the USA offering such courses (McGee and Reis 2012: 
7).

What does this mean for student success? The literature on hybrid courses 
indicates that they have the potential to bring the best of both modalities together 
(Vaughan 2010; Verhoeven and Rudchenko 2013). As Garrison and Vaughan (2013: 
24) put it, in hybrid courses, “the face-to-face and online means of communication 
are fused in a way that capitalizes on the strengths of each.” This may mean that stu-
dents who take a mix of course modalities may be able to benefit from the particular 
advantage of each of these modalities.

However, although some research indicates that interest and learning may be 
higher in hybrid courses (Bolsen et al. 2016; Denhart 2010; Nowell 2011), the over-
whelming evidence indicates that completion rates are lower. Radunovich and Acha-
rya (2018) conclude that students are less likely to engage with the online material 
in a hybrid course, and Sewell (2016) finds that withdrawal rates for both hybrid and 
online courses are higher than for the same courses taught through a face-to-face 
mode. In fact, even when only a small portion of a hybrid course takes place online, 
student completion rates decline (Murphy and Stewart 2017). Here again, we see 
that when the online modality is brought into the equation, the downside is not stu-
dent learning, but student retention. Baudewyns et al. (2018) look specifically at the 
uphill battle that MOOCs (Massive Online Only Courses) face in terms of retention, 
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where course attrition can be as high as 85–90%. While MOOCs are in many ways 
different from online courses that are offered as part of a regular degree program for 
degree-seeking students enrolled in an institution of higher learning, the study still 
suggests that perhaps there is something about the online environment that makes 
retention more difficult, especially as the distance from the instructor increases with 
class size.

Thus, these findings regarding student success rates in online, hybrid, and face-
to-face courses lead us to expect that student retention will be lower as the propor-
tion of their course load that is taken online increases. Although hybrid courses may 
be preferred to online (Denhart 2010), and the equivalent assumption that some 
face-to-face courses may be preferred to all online courses, it appears that the face-
to-face instructional environment, where students see and connect directly with their 
instructor, makes retaining students easier, even if this direct connection occurs 
more sporadically compared to a fully face-to-face course.

At the same time, the student population is increasingly heterogenous as students 
vary in age, gender, race and ethnic background, and academic preparedness. It may 
also be the case that particular student demographics may respond differently to tak-
ing a greater proportion of their course load online. Various student demographics 
such as age, gender, rank, and academic readiness impact online course completion 
(Aragon and Johnson 2008; Hare 2013; Hart et  al. 2018; McLaren 2004; Twigg 
2009; Urtel 2008). Research by Glazier et al. (2020) specifically indicates that age 
and gender may be important factors that condition the effects of the proportion of 
courses that are taken online. Other research by Glazier et al. (2019) indicates that 
transfer status may also impact these effects. Additional factors that possibly impact 
student retention and success may include students’ socioeconomic background, 
where those students who take a larger share of courses online may have additional 
responsibilities (e.g. full-time employment, family) and fewer resources than stu-
dents who select the majority, or all, their courses in person. Thus, we expect that 
the effect of the share of online courses on overall student success varies across dif-
ferent student demographics.

The study

We look at how the online proportion of a student’s course load impacts their overall 
success by using data from a large university in the USA. The key dependent vari-
able we use to measure success is whether the student is retained (either re-enrolled 
or graduated). Retention is a key metric of success used by policymakers and uni-
versities in performance-based funding models (Polatajko and Monaghan, 2017). 
The University of Central Florida is a large, public university that has offered online 
education as part of its regular curriculum for over two decades. Faculty members 
are required to successfully complete a one-semester training course prior to being 
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able to teach a course that is delivered fully online;2 the university offers exten-
sive technical support for both students and faculty; and faculty are supported by 
instructional designers when designing and delivering their online courses. The 
university has received national awards and accolades for its online education; it 
also ranks highly among US universities regarding number of students enrolling in 
online courses (Seaman et al. 2018: 31). Our study focuses on the success of stu-
dents enrolled in a major housed in the Political Science department, which offers 
undergraduate degrees in Political Science and in International and Global Studies. 
The approximately 1300 majors can choose to complete their degrees by enrolling in 
face-to-face courses, online courses, or a mix of both. Mirroring the university’s rec-
ognized high quality in online education, the department’s online degree in Politi-
cal Science has also been ranked highest in the country by some college ranking 
organizations.

Data and analysis: online learning and academic success

Our data are based on course performance and demographic attributes for all UCF 
students majoring in either Political Science or International and Global Studies. 
The data provide information on all career credit hours attempted as of Fall 2016. 
Credit hours are categorized as “live” or “online” and are further measured as “suc-
cessful” (a grade of A, B, or C) or “unsuccessful” (D, F, I, N, or W).3 Students’ 
transfer status (transfer or nontransfer), GPA (as of Fall 2016), and re-enrollment 
status in Fall 2017 (graduated/re-enrolled versus not re-enrolled) are measured as 
well. Finally, the dataset includes key demographics—age, gender, and race.4

Overall, how does the live-online modality mix relate to student success? To 
get a preliminary idea, we first created a five-category ordinal variable, dividing 
students into categories based upon the percentage of their course load that was 
online. Students who take no online courses anchor one end of the spectrum, and 
completely online students anchor the other. The students in the middle are not 
evenly distributed, so we divided them into three approximately equal categories: 
those taking between 1 and 28% of their hours online, those taking more than 
28 but less than 50% of their hours online, and those taking more than 50% but 
less than 100% of their hours online. Table 1 compares these five groups of stu-
dents on several academic metrics: GPA (Fall 2016), percentage successful hours, 

3  These grade designations for “successful” or “unsuccessful” course completion are commonly used in 
higher education (see Moskal and Dziuban 2001). The authors wish to thank Carlos E. Piemonti, MBA, 
UCF Institutional Knowledge Management, for providing the original dataset.
4  While we acknowledge the potential effect of socioeconomic factors, we do not have access to student 
data regarding their socioeconomic background. Overall, 22 per cent of the University of Central Flori-
da’s students are first-generation students. The University of Central Florida also enrolls a large number 
of students from underrepresented groups (47.8% belonged to a minority group in fall 2019); the univer-
sity is designated by the US Department of Education as a Hispanic Serving Institution where more than 
25% of the total student body is of Hispanic background.

2  Instructors also have to complete a one-semester training course before they are qualified to teach a 
hybrid (mixed-method) course at the University of Central Florida.
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percentage transfer students, and, most critically, percentage who re-enrolled (or 
graduated) in Fall 2017.

Even a cursory examination of these data leads to one takeaway: Students 
whose course loads are exclusively online inhabit a world that is distinctly less 
successful than the world inhabited by all other students, regardless of modal-
ity mix. Whereas each student group having at least some live hours shows lit-
tle differentiation, the “100 percenters” stand alone: the lowest beginning GPA 
(2.97), the fewest successful hours (77.5%), and by far the worst re-enrollment 
rate (74.85%). Figure 1, based on the re-enrollment numbers in Table 1, provides 
a visual signature. We expected that student success might decline as the propor-
tion of online courses in their overall course load increased, but we see only a 
slight trend in that direction. What Fig.  1 instead dramatically illustrates is the 

Table 1   Academic Metrics, by Percentage of Hours Online

Number of cases: 0% online, 305; GT 0 LE 28%, 236; GT 28 LT 50%, 224; GE 50 LT 100%, 237; 100%, 
171. Total, 1173
Table entries are means. aIncludes students who graduated

Percent Hours Online GPA, Fall 2016 Percent Pass, 
All hours

Percentage 
Transfers

Percentage Re-
enrolled, Fall 
2017a

0% 3.10 86.28 36.39 92.13
GT 0 LE 28 3.20 88.24 43.22 94.07
GT 28 LT 50 3.06 84.09 47.32 90.18
GE 50 LT 100 3.05 81.47 61.60 90.72
100% 2.97 77.50 85.96 74.85
Total 3.08 84.00 52.17 89.34

Fig. 1   Percentage Re-enrolled or Graduated (Fall 2017), by Percentage of Hours Online
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difference between the fully online students in our sample and the rest of the 
population.

Might these disappointing numbers be spurious artifacts of demographic factors, 
such as age, race, or gender? Does transfer status—86% of the 100 percenters are 
transfer students—confound the results? Table 2 provides some clues. Model 1 is 
merely a logit version of Table 1’s re-enrollment column, and it confirms that stu-
dents taking at least some live hours with their online courses are as likely to re-
enroll as are students taking zero online hours. Now track the odds ratio on the 100% 
row as we add GPA and transfer status (Model 2) and race, gender, and age (Model 
3). In Model 1, exclusively online students are 75% less likely than “0 percenters” to 
re-enroll, a likelihood that barely improves with statistical control: 65% less likely in 
Model 2 (controlling for GPA and transfer status), and 66% in the full model (Model 
3). 

Discussion and conclusion

Students are embracing online courses for a variety of reasons—be it convenience, 
learning style, or other reasons. At the same time, our data and findings suggest that 
students whose course load is entirely online are significantly less likely to be suc-
cessful than those students who also, or exclusively, attend face-to-face courses, as 
measured in retention rates (re-enrollment in the next semester or graduation). Nota-
bly, these findings hold regardless of characteristics commonly used to distinguish 
different student demographics—gender, race and ethnicity, and age. Some exist-
ing literature on student success in courses instructed in various modalities points to 
potential advantages of face-to-face instruction, which mirrors our findings here. At 
the same time, our results contrast with earlier findings that indicate differentiated 
effects of the online course load on student success as measured in grades based 
on student key demographics (Glazier et al. 2019). When looking at retention rates, 
all student groups are less likely to re-enroll in a future term if they take all their 
courses online. These mixed findings indicate the need for additional research that 
helps us understand the conditioning factors on student success in different environ-
ments and for different demographic groups.

Thus, future research will need to look more into why this is the case.5 Here, 
we can offer some initial hypotheses. We have no systematic data about the student 
population in this study that would tell us why students are opting to take all their 
courses online. Perhaps they have additional obligations, such as working more 
hours, family obligations, or other time commitments that makes an all online course 
load a desirable option. Earlier studies suggest, for example, that online students 
tend to be slightly older, which may come with additional responsibilities. Perhaps 
they live further away, do not want to or cannot relocate to live closer to the univer-
sity, and the commute to campus is not practical. While we do not have those data 

5  For an overview of the literature evaluating online teaching and learning in political science and inter-
national relations, see Hamann et al. (2017).
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for the specific students in our study, we know that over one-third of all students that 
take all their course online in the state where the University of Central Florida is 
located live outside of the state. That is, there may be important additional student 
demographics that we are unable to explore systematically due to a lack of data.

Similarly, we do not know why students are less likely to be retained if they take 
all their courses online, especially when a good portion of the research cited above 
indicates that students learn about as much in online courses as they do in face-
to-face courses, including in political science, and that online instruction can offer 
engagement opportunities that students value (see Hamann et  al. 2012). Again, in 
the absence of existing data, we can only venture some hypotheses. It may be that 
the online student population is less motivated to re-enroll because they lack the 
direct, personal connection to their professor. Or perhaps they find it more difficult 
to connect with student support services, such as financial aid, academic advisors, 
or counseling services, and miss out on engagement opportunities, such as student 
groups and organizations, speakers and events on campus, etc., that makes them feel 
less connected and motivated to return in a future semester. Willging and Johnson’s 
(2009) study on dropout rates from an online graduate program identifies varied and 
individually unique reasons rather than demographic patterns or technology issues 
that account for students’ dropout rate. While this may be different for undergradu-
ate students, it nonetheless suggests that there are no clear patterns that explain why 
students are less likely to be retained when they complete all coursework online.

While we do not have the answers to these questions, we can still learn from our 
findings. For example, students might be well advised not to take all their courses 
online, although this might not be practical for all our students, especially those 
living further away or with responsibilities that would make it prohibitive to earn 
a degree while attending courses on campus. At the same time, as students are 
increasingly completing at least part, or even all, of their college degrees online, it 
is important that colleges are aware of the retention gap between all online students 
and those taking all, or many, of their courses in the brick-and-mortar classroom so 
they can devise strategies that address the needs of online learners. Following the 
complete shift to online instruction across the USA in response to the COVID-19 
pandemic, it is possible that a growing number of institutions and students will take 
more online instruction in future semesters. This makes it all the more pertinent that 
future studies explore the determinants of student success in online classes including 
student mastery of course contents and grades but also student retention.
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