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Abstract

Even prior to the COVID-19 pandemic, online learning had become a fundamental
part of post-secondary education. At the same time, empirical evidence from the
last decade documents higher dropout online in comparison to face-to-face courses
for some students. Thus, while online learning may provide students access to post-
secondary education, concerns about academic momentum and degree attainment
dominate the higher education online learning landscape. Because course comple-
tion is often used as a measure of effectiveness, there is a strong need for institu-
tions to be able to predict the potential persistence of online students to direct efforts
towards ameliorating dropout. Yet currently, a widely tested and validated archetypi-
cal predictive model of retention and success does not exist for undergraduate online
learning. This integrative review of the literature examines evidence gathered over
the last decade, organizing and summarizing major findings, to help identify poten-
tial undergraduate student characteristics for inclusion in such a model. The body of
literature collected in this review suggests ten factors for consideration.
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Introduction

Even before the global pandemic necessitated a radical shift in course delivery
in the spring of 2020, online learning had become fundamental to postsecondary
education. In the U.S., online learning has increased at a substantial rate over the

P4 Alyse C. Hachey
ahachey @utep.edu

1 The University of Texas at El Paso, 500 W. University Way, EDUC 601D, El Paso, TX 79968,
USA

2 Borough of Manhattan Community College- CUNY, 199 Chambers Street, New York,
NY 10007, USA

@ Springer


http://orcid.org/0000-0001-6503-7283
http://crossmark.crossref.org/dialog/?doi=10.1007/s12528-022-09319-0&domain=pdf

Post-secondary online learning in the U.S.: an integrative... 709

last decade, and this is expected to continue: the 7% annual growth rate for online
enrollments stands in marked contrast to the decline found in general post-second-
ary enrollments (Allen & Seaman, 2016). Pre COVID-19, between 28 and 36% of
all post-secondary students in the U.S. enrolled in at least one online course annu-
ally (Allen & Seaman, 2016; Lederman, 2019; NCES, 2013) and online learning
was a critical part of two-thirds of post-secondary institution’s long-term strategy
(Allen & Seaman, 2010). Initially led by community colleges (Pearson, 2011; Shea
& Bidjerano, 2014), online learning is now a reality for virtually all undergradu-
ate institutions. Yet, because of the potentially high rates and costs of online attri-
tion, there remains a need for institutions to be able to predict the potential persis-
tence of online undergraduate students to foster inclusion and direct efforts towards
ameliorating dropout (Hachey et al., 2013; Lee & Choi, 2011). Hence, enrollment
and retention research—and the identification of influential factors to include in pre-
enrollment predictive models—is critical.

Background: how do outcomes differ for online versus face-to-face
instruction on average?

Course-level learning outcomes

There is support that students can learn as much online as they do face-to-face via
comparison of course-level factors. An oft-cited meta-analysis of 232 online learn-
ing studies (Bernard et al., 2004) concluded no significant difference between stu-
dent outcomes online versus face-to-face. After controlling for G.P.A, Driscoll et al.
(2012) found grade difference of online students versus their face-to-face counter-
parts were statistically insignificant. Numerous other studies and meta-analyses sup-
port that there are no positive or negative effects on outcomes online versus face-to-
face as measured by exam scores and aggregate course grades—the “no significant
difference” claim (Ashby et al., 2011; Bowen et al., 2014; Brown, 2012; Cavanaugh
& Jacquemin, 2015; Dell et al., 2010; Enriquez, 2010; Fish & Kang, 2014; Holmes
& Reid, 2017; Jones & Long, 2013; Lack, 2013; Lyke & Frank, 2012; McCutcheon
et al., 2015; McDonough et al., 2014; Meder, 2013; Mollenkopf et al., 2017; Nem-
etz et al., 2017; Rich & Dereshiwsky, 2011; Schmidt, 2012; Stack, 2015; Stocker,
2018; Tallent-Runnels et al., 2006; Wagner et al., 2011; Wu, 2015; Wuellner, 2013;
Ya Ni, 2013; Zhao et al., 2005). Thus, collectively, there is a general consensus in
the literature of little to no difference in student performance between instructional
mediums for courses where both mediums are available.

Nonetheless, in an early review by Zhao et al. (2005) and supported by more
recent findings, although aggregated data show no significant difference in out-
comes between online and face-to-face learning, there continue to be some differ-
ences reported within studies, often connected to student characteristics. Several
studies report higher exam scores or final grades in online courses compared to
face-to-face courses (Holbert, 2017; Jorczak & Dupuis, 2014; Soffer & Nachmias,
2018). A meta-analysis of 176 studies from the Department of Education (2010)
suggests that online learning outcomes are superior to those found in face-to-face
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courses. However, Jaggars and Bailey (2010) question these findings, as the only
studies in the meta-analysis that were fully online and semester long (seven in total)
did not find a difference between online vs. face-to-face course outcomes. Atchley
et al. (2013) found differences in student outcomes between online vs. face-to-face
courses, with online students earning more A, D and F grades, and Buchanan and
Palmer (2017) report that median learning outcomes were similar but online assess-
ments had larger standard deviations and higher F grades; yet, for both of these stud-
ies, differences did not necessarily mean better or worse overall outcomes between
modalities.

Fendler et al. (2018) contend that while no significant difference may exist
between instructional modes at the aggregate level, the choice between online and
face-to-face course modes may matter at the individual level. A meta-review by
Nguyen (2015) contends that characteristics such as gender, race/ethnicity, and abil-
ity moderate the learning outcomes for online learning. In line with this, Figlio et al.
(2013) report that students with specific characteristics (Latinx, men, low achiev-
ers) do poorly online in comparison to face-to-face. Xu and Jaggars (2011b) report
lower grades for online English and Math “gatekeeper” courses and further (2013,
2014) identify lower grades in online versus face-to-face course sections for specific
populations (i.e., men, Black Students, younger students and students with lower
G.P.A.s). Tanyel and Griffin (2014), in a 10-year longitudinal study, found final
grades for students in face-to-face sections were significantly higher than online sec-
tions of the same course. Bettinger et al (2017) report that online learning produced
lower grades on average and was more likely to negatively impact future enrollment
than in-person courses. Similar findings of lower grades and negative impact on
later enrollment are reported for both baccalaureate and community college students
across a variety of disciplines (Alpert et al., 2016; Burns et al., 2013; Faidley, 2018;
Francis et al., 2019; Garman, 2012; Hart et al., 2018; Keramidas, 2012). It is impor-
tant to note that none of these studies compared outcomes within students, rather
they compared outcomes in online and face-to-face courses by different students.
While the inferences we can make about which characteristics put students at high-
est risk online from these particular studies are limited, they do suggest that a con-
sideration of student characteristics maybe important when investigating outcomes.

Attrition rates

Course completion (i.e., successful finish of a course and final grade earned for
which a student receives credit from the institution) is often used to measure the
effectiveness of online courses (Boston & Ice, 2011). Attrition rates among online
learners fluctuate between 40 and 80% (Smith, 2010) and research shows that online
attrition may be 7-20 percentage points higher than the attrition found in face-to-
face courses ( Anderson & Kim, 2006; Boston & Ice, 2011; Garman, 2012; Hachey
et al., 2013; Jaggars et al., 2013; Johnson & Mejia, 2014; Kinder, 2013; Morris &
Finnegan, 2009; Muse, 2003; Nora & Snyder, 2009; Patterson & McFadden, 2009;
Smith, 2016; Smith & Ferguson, 2005; Tanyel & Griffin, 2014). Online dropout
rates have been linked by some researchers to academic non-success (Angelino
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et al., 2007; Atchely et al., 2013; Carr, 2000; Diaz, 2002; Gregory, 2016; Jaggars
& Bailey, 2010; Rovai, & Downey, 2010; Tyler-Smith, 2006; Wojciechowski &
Palmer, 2005). In contrast to most of the literature, Moore and Fetzner (2009) pre-
sent a review of six higher education institutions with 80% or greater online reten-
tion rates, Ashby et al. (2011) report better completion online, and others have found
no differences in the completion rates between online and face-to-face students (Sof-
fer & Nachman, 2018; Wilson & Allen, 2018). Despite the few noted exceptions,
overwhelmingly, aggregate findings in the literature have demonstrated that students
enrolled in online courses are more likely to drop the course than those enrolled
in a face-to-face course. Yet, one major limitation of this research is that studies
have largely not addressed differences in the characteristics of students who enroll in
online courses (versus face-to-face courses).

College access and persistence

At least 74% of all U.S. undergraduate students have been found to have one (or
more) non-traditional characteristic (U.S. Department of Education, 2015). [Non-
traditional/underserved often includes students with any of the following charac-
teristics: minorities; low-income; rural/inner-city; first generation; academically
unprepared; the most common definition of non-traditional student characteristics is:
delayed enrollment (age >24); no high school diploma; part-time enrollment; finan-
cially independent; have dependents; single parent status; working full-time while
enrolled (NCES, 1996, 2002)]. Online courses are often believed to increase college
access, particularly for non-traditional and/or underserved students (Epper & Garn,
2003; Jaggars & Bailey, 2010; Johnson & Mejia, 2014; Parsad et al., 2008; Picciano
et al., 2010). Many students who take online courses do so because they need the
flexibility that these courses offer due to a wide range of life challenges that make
it difficult to attend face-to-face courses (Brown, 2012; Burnette, 2015; Daymont &
Blau, 2011; Fox, 2017; Jaggars, 2014; Jaggars & Bailey, 2010; Jaggars, 2013; Lei
& Gupta, 2010; Pontes et al., 2010; Skopek & Schuhmann, 2008). Yet, there is little
evidence to support the claim that online courses increase access (Jaggars, 2011),
although improved access is often assumed (Allen & Seaman, 2010).

Moreover, it is still unclear how online offerings impact college persistence, as
results have been very mixed (Jaggars, 2011; Shea & Bidjerano, 2014; Wladis et al.,
2016). In some large-scale multi-institution studies (Jaggars & Xu, 2010; Xu & Jag-
gars, 2011a, 2011b), results suggest that online coursework may hinder subsequent
semester re-enrollment and students who took a higher proportion of online courses
were less likely to graduate or transfer to a senior college. Xu and Jaggars (2013)
found that for community college students, students who were men, younger, Black,
or had lower G.P.A.’s, struggled in online courses. Similar findings for community
college students are reported by Huntington-Klein et al. (2017). Shea and Bidjerano
(2019) report that minority community college students with higher online loads
were more likely to drop out of college than non-minority students. Additionally,
Smith (2016), using multi-institution data and controlling for student self-selection
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bias, found results for 4-year colleges that confirm Jaggars and Xu’s earlier findings
of an overall negative impact of online enrollments on course and college retention.

However, these initial studies have not been confirmed in other recent research on
academic momentum and degree completion which attempt to control for the stu-
dent characteristics which often differ between online and face-to-face learners or that
include nuanced analyses on online course taking and graduation attainment. Johnson
and Mejia (2014), assessing all community colleges in the California system and con-
trolling for demographics and G.P.A., found that in the short term, student outcomes
were worse in online courses versus face-to-face courses. Yet, they also found that stu-
dents who took at least some online courses were more likely than those who took only
face-to-face courses to earn an associate degree or to transfer to a 4-year institution.
Shea and Bidjerano (2014, 2016), using national data (rather than the state-wide data-
sets that other large-scale studies utilize) and controlling for student characteristics, also
found that students (even those less academically prepared) who had taken some of
their early courses online, attained degrees at significantly higher rates than those who
did not. More recently, Shea and Bidjerano (2018) report that community college stu-
dents who enrolled in online course loads up to 40% had better chances of completing
their college degree (although it is important to note that beyond 40% online enroll-
ment, the enhanced rate of degree completion was shown to begin to rapidly decline).
They also found, on average, online course completion significantly increased the odds
of completing a community college degree and transfer to a 4-year institution; more
specifically, online course taking was shown to improve the degree completion/transfer
of low G.P.A. part-time students relative to their full-time counterparts (Shea & Bid-
jerano, 2017, 2019). Also, using national data, Sublett (2019a) reports that community
college students who engaged in online learning obtained their BA degrees faster than
their peers who did not.

James et al. (2016) in a large scale, multi-institutional study including commu-
nity colleges and 4-year institutions, report students taking a mix of online and face-
to-face courses had higher retention and passing grades than students attending fully
online or fully face-to-face, but differences were explained by student characteristics
rather than delivery mode and thus, showed little evidence that the act of taking online
courses itself placed students at greater risk of dropout. Similarly, Wladis et al. (2016),
using data from a large, urban, east coast, multi-institution university system, report
that it cannot be assumed that students who withdraw after taking online courses do
so because of the outcomes of the online course; rather, other student characteristics
(which drive the students to take online courses in the first place) may be significant in
determining college persistence. Recent findings, which all attempt to control for stu-
dent characteristics, suggest that restricting access to online courses could reduce aca-
demic momentum and student progress toward a degree. However, given the conflict-
ing results, more research is needed (particularly accounting for student characteristics)
before firm conclusions can be drawn about how enrollment in online courses impacts
college persistence and degree completion.
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Study purpose

This review initially arose from the question “What factors are important to
include in any archetypical pre-enrollment predictive model of undergraduate
online learning enrollment, retention and success? To date, a widely empirically
tested, archetypical predictive model of retention and success does not exist for
undergraduate online learning. Traditional models of persistence and retention
(i.e., Bean & Metzner, 1985; Nora & Cabrera, 1996; Tinto, 1975, 1986, 1993,
2016) may not be applicable to online learning because these models emphasize
the role of social integration, a process very different for the online student (Bos-
ton & Ice, 2011; Hachey et al., 2013; Rovai, 2002, 2003).

Scholars have posited online retention models, although none have been com-
pletely validated. Kember (1995) proposed a two-prong model of persistence for
students in online courses based on how well students socially integrate school
with their lives and the number of external demands they face. Kember’s own
research found that there are likely other factors not included in the model (it
did not account for 20% of the variance in student persistence). Further, Kem-
ber’s model has been empirically challenged, with Woodley et al. (2001) find-
ing little internal consistency in the sub-scales for key constructs in the model.
Rovai (2003) proposed a model of online student retention that synthesized tra-
ditional departure models with research on the skills and needs of online stu-
dents; it included student characteristics, skills, and external factors as the major
inputs that lead to internal factors affecting student persistence. Studies have vali-
dated and extended some of the external and internal factors identified in Rovai’s
model (Lehman & Conceicdo, 2013; Packham et al., 2004), although other spe-
cific sub-factors that were identified have not been supported (Lee et al., 2013).
More critically, both Kember and Rovai’s models are old and do not reflect recent
knowledge about online learning, particularly related to modern social media
phenomena (Lint, 2013).

Park (2007) proposed a model of online dropout based on Rovai’s model and
a review of the online learning literature at that time. Efforts to validate Park’s
model (Park & Choi, 2009) used a small sample and did not test all components.
Money and Dean (2019) presented a model with major categories of anteced-
ents and processes that they suggest may directly or indirectly impact online out-
comes. Aligning with factors in Park’s model, they placed individual antecedents
in seven broad categories and included broad categories of student internal pro-
cesses (cognitive, affective, behavioral, and social). This model has yet to be vali-
dated and while the broad categories do reflect the literature, the model does not
seem to account for the totality of potential predictor factors.

Research on students who succeed in the online environment has identified
internal affective qualities such as self-discipline, independence, and motivation
(Dabbagh, 2007; Johnson & Mejia, 2014; Stevens & Switzer, 2006) or skills such
as time management and computer literacy (Dutton et al., 2002; Johnson & Galy,
2013), which (although not detailed) would likely fall under the internal process
category in Money and Dean’s model. However, these internal qualities and skills
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may be no less applicable to success in the face-to-face environment than in the
online environment or they may be less predictive than other factors (Kauffman,
2015; Park & Choi, 2009). Further, it is not well understood how such qualities
and skills can be identified pre-enrollment; the effectiveness of screening tools is
often assumed, but surveys developed to test student readiness for online learning
are often costly, time consuming and may not be as effective in predicting student
retention and success in online courses as other measures (Wladis & Samuels,
2016).

A cursory examination of early reviews devoted to online learning points to two
broad conclusions. First, there are a plethora of variables that have been investigated
as impacting retention and success in online learning; as Tyler-Smith (2006) con-
tends, the reasons for attrition in online courses are numerous and complex. While
many of the factors reported as impacting the online student’s decision to drop out
likely contribute to online attrition, these variables may not easily be obtained pre-
enrollment, nor may they account for most of the variability in retention and suc-
cess. Second, discussions of early online learning research reveal a “lack of rigor”
in research design (e.g., Jaggars & Bailey, 2010; Lack, 2013; Wu, 2015). This prob-
ably stems from the lack of controlled experimental designs. For example, in an oft-
cited meta-analysis focused on learning outcomes (Means et al., 2010), the authors
focus on 176 articles in their study, but a critique of this work (Jaggars & Bailey,
2010) notes that only seven of the studies included experimental/quasi-experimental
designs and reflect conditions in typical postsecondary education. This may provide
a partial explanation for why there is little consensus for which factors are signifi-
cant and lead to persistence for online students and further, why there is currently no
archetypical predictive model.

The ideal approach to analyzing the effects of the online environment on attri-
tion would be one in which students were randomly assigned to either an online
or a face-to-face section of a course. Some studies have attempted to do this with
mixed results (i.e., Alpert et al., 2016; Arias et al., 2018; Figlio et al., 2013; Stack,
2015), though most randomized studies typically compare hybrid courses to face-to-
face courses (see Bowen et al., 2014; Vernadakis et al., 2012). This is problematic
because most online courses at colleges are fully online [80% or more online] rather
than hybrid [30-79% online] (Instructional Technology Council, 2010; Lutzer et al.,
2007), and because hybrid students seem to be comparable to face-to-face students
in terms of demographics, course persistence and success (Jaggars & Xu, 2010; Xu
& Jaggars, 2011a).

The dearth of large-scale randomized studies is likely due to the difficulties of
recruiting students to participate in a study in which they could be randomly placed
in a fully online or a face-to-face course. This is because a critical aspect of online
learning is that students choose to enroll in the online modality (Fendler et al.,
2018). Lack (2013) and Paulson and McCormick (2020) note that the differences
in pre-existing background characteristics of students taking online versus face-to
face courses are not trivial; the characteristics that drive students to enroll in online
courses are likely correlated to course outcomes (Muljana & Luo, 2019; Nguyen,
2015; Smith, 2016; Wuellner, 2013). It has been posited that it is the characteris-
tics of students who select online classes, rather than the instructional methodology
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itself, which impacts dropout (Jaggars & Bailey, 2010; McDonough et al., 2014;
Wiladis et al., 2015a).

A review of the literature from 1999 to 2009 conducted by Lee and Choi (2011)
identified 69 possible factors from 35 empirical studies that may impact the online
student’s decision to drop-out. However, Lee and Choi deliberately exclude findings
related to student demographics (such as age, gender, or ethnicity), citing that the
literature at the time offered inconsistent results. They are not incorrect; much of
the research on the impact of student characteristics on online retention and suc-
cess is conflicting (Jones, 2010). Yet, because findings are mixed does not mean that
student characteristics should be completely ignored, nor does it mean that findings
and related theorizing cannot be informative. This connects back to the earlier “lack
of rigor” contention; because students opt into online courses and our lack of knowl-
edge of what matters, many of the empirical studies on retention and success lack
sufficient controls (Cavanaugh & Jacquemin, 2015; Lack, 2013; Wladis et al., 2016;
Wu, 2015). This clarified for us that an integrative review of the literature focused
on the question of “What student characteristics lead to online enrollment, retention,
success and later college persistence?” is needed, both to foster better controls in
future research and to help clarify potential factors for inclusion in an archetypical
pre-enrollment predictive model of undergraduate online learning enrollment, reten-
tion and success.

Method of the review

Our goal was to be as inclusive as possible, providing a comprehensive view of the
undergraduate literature for the last decade (January 2010-March 2021). In line with
the methodology employed by Wallace (2003) and the guidelines for an integrative
review as outlined by de Souza et al. (2010) and the PRISMA statement (Page et al.,
2021), we present a wide-ranging overview that includes findings from previous
reviews and research summaries, and any empirical research that addresses student
factors in online learning that affect enrollment, retention, success and/or college
persistence at institutions that also offer face-to-face courses in the U.S. (this review
excludes research conducted at online-only institutions). The reasons for the inclu-
sion of these types of work are two-fold. First, previous reviews and policy reports
offer conclusions that are often used by researchers and policy makers as the basis
for current interventions and research directions, and therefore, deserve to be noted.
Second, we include all research studies that may offer insight, regardless of sample
size or methodology or type. We do note multi-institutional or national datasets pre-
sent findings that are likely more generalizable; therefore, these results may be more
critical to the development of any archetypical predictive model (See the Appendix,
Tables 5, 6).

To conduct the search (see Fig. 1), relevant articles on undergraduate students
enrolled in online learning in the U.S. were first located through a search of pub-
licly available literature published between January 2010 and March 2021. Using
key words, searches were conducted in three educational online databases: ERIC,
Education Full Text and PsychINFO; these databases were chosen because they
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= Database Searches: Articles identified Other Sources: Articles identified through
-g through database search of ERIC, Education ancestral/snowball review of initial screened database
S Full Text and PsychINFO from January 2020 articles and works cited in select meta-reviews on
E‘E to March 2021: online learning; manual search in Google Scholar and
E of selected journals during search time frame:
= N =682 N =82
Articles with titles, abstracts Articles discarded as duplicate/
?:D and keywords screened: not relevant to search parameters:
=
S N =682 — n=665
[}
wn
Full-text articles assessed for eligibility using inclusion and Full-text articles excluded
o exclusion criteria: because did not meet
% ) criteria/duplicates (excluding
‘& N=99 noted exceptions):
w
n=15
Final Literature Sample included:
©
& n=2384
E]
©
=

Fig. 1 Flowchart outlining the search protocol adopted in this integrative review

include adult education and they are large and commonly searched educational data-
bases devoted to peer-reviewed literature. The key words were: Higher Education or
College or University or Postsecondary [Boolean operater AND] Online Learning
[the Boolean operator OR] Distance Education [Boolean operater AND] Attrition
[Boolean operators AND/OR] Retention [Boolean operators AND/OR] Persistence
[Boolean operators AND/OR] Dropout [Boolean operators AND/OR] Learning
Outcomes. Our search of the three online educational databases initially gathered
682 articles. These articles were then screened to remove duplicates and articles
that fell outside the scope of the search criteria; screening of the initial collection of
articles based on the described criteria reduced the total educational database gath-
ered works to 17. For the initial screening, articles had to meet the following crite-
ria: published 2010 or later; focus is on online learning/online courses, with online
learning being classified as taking place over the Internet (i.e., exclude articles
on self-paced video-only; hybrid or blended courses); focus is on typical, semes-
ter long, for-credit undergraduate courses at institutions that offer both online and
face-to-face courses/programs (i.e., exclude articles on graduate populations and/

@ Springer



Post-secondary online learning in the U.S.: an integrative... 717

or MOOCS and/or about online-only institutions); focus is on outcomes as meas-
ured by grade and/or completion and/or future enrollment (exclude articles reporting
only perceived learning, satisfaction or engagement by faculty/students and/or only
student affective factors/motivation data and/or only self-reported data); specifically
reports the impact of student demographics/characteristics on enrollment, course
success, course retention or future online persistence; enrollment takes place in the
United States and the work is published in English.

Adopting Wallace’s (2003) comprehensive methodology, our search was supple-
mented by an ancestral/snowball review of the initial articles found and also works
cited in several meta-reviews and summaries on research in online learning (i.e.,
Hart, 2012; Jaggars et al., 2013; Lee & Choi, 2011; Money & Dean, 2019; Muljana
& Luo, 2019; Sublett, 2019b; Wu, 2015). Additional articles were gathered through
manual searches in Google Scholar of the first five pages brought up in our searches
[with the key words: “enrollment”, “attrition” in online learning]. Gathered arti-
cles were screened by our original criteria, and then we also applied an ancestral/
snowball review to these articles. Finally, abstracts were manually reviewed based
on our initial search criteria for articles published from January 2010 to March 2021
in the following journals (which focus on/often include the topic of online learn-
ing): American Journal of Distance Education; Computers & Education; Internet
and Higher Education Journal; Online Journal of Distance Learning Administra-
tion; Online Learning (Journal of the Online Learning Consortium), Briefs from the
Community College Research Center; Journal of Computing in Higher Education;
Journal of Online Learning and Teaching; and The Journal of Educators Online.
[Note: The Journal of Online Learning and Teaching merged with Online Learn-
ing, so an independent search of the former was conducted from 2010-2015]. As the
search process progressed, duplications were removed. Note: although pre-dating
2010, we have chosen to include the meta-reviews of Bernard et al., (2004), Tallent-
Runnels et al. (2006) and Zhao et al. (2005) due to the applicability of the find-
ings and to provide critical historical context. This inclusion and exclusion process
brought the number of articles detailed in the results section of this review to 83
(See study summaries in the Appendix, Tables 2, 3, 4, 5, 6).

Results: what are the characteristics of undergraduate students
who enroll in online courses and their relation to online retention
and success?

Except for emergency conditions such as pandemic driven necessity, students select
to enroll in online courses (versus face-to-face courses). The research suggests that
students who tend to enroll in online courses are likely on average different from
those who enroll in face-to-face courses in terms of academic preparation/G.P.A.,
ethnicity/English language skills, gender, age, family/employment, part-time enroll-
ment, non-traditional student characteristics and other characteristics such as socio-
economic status, prior online experience & credit accumulation. The literature on
each of these factors is discussed and we share what is known about their relation-
ship with undergraduate student enrollment and success in online courses.
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Academic Preparation and G.P.A.
Enrollment

Several large-scale and multi-institution studies suggest that undergraduate students
who enroll in online classes generally have higher G.P.A.s. than those who only
take face-to-face courses (Ary & Brune, 2011; Jaggars & Xu, 2010; Xu & Jaggars,
2011a*). In more recent multi-institution studies, Johnson and Mejia (2014*) found
that online course enrollment is more prevalent among more academically prepared
students and Cavanaugh and Jacquemin (2015) report online students having higher
G.P.A.s despite similar re-enrollment credit accumulation. On the other hand, some
single course studies (Driscoll et al., 2012; Faidley, 2018; Helms, 2014; Johnson &
Palmer, 2015) found that students who chose online courses had lower G.P.A.s and
performed more poorly than face-to-face peers. Additionally, both a 10-year longi-
tudinal study and a study using national data report that online students may be no
more prepared or even less academically prepared than students who only take face-
to-face courses (Shea & Bidjerano, 2014; Tanyel & Griffin, 2014).

Outcomes

Academic preparation (usually measured by G.P.A., SAT score and/or class rank),
has been found to be a mediating variable affecting online grades and dropout rates
(Bettinger et al., 2017; Figlio et al., 2013; Gregory, 2016; Harrell & Bower, 2011;
Ice et al., 2012; Johnson & Mejia, 2014; Lee & Choi, 2011; Lint, 2013; Ryabov,
2012; Wladis et al., 2016; Xu & Jaggars, 2011a*), although it is unclear the extent
to which this is any different in online courses than in face-to-face courses. Reme-
dial placement (a strong indicator of academic preparedness) has been found to
negatively impact online success as measured by lower grades and higher dropout
(Jaggars & Xu, 2010; Xu & Jaggars, 2013, 2014*). Recently, Francis et al., (2019%)
reported that online students in developmental math courses' had worse outcomes
than comparable face-to-face students, including lower grades and lower pass rates.
Research also suggests that taking online developmental courses may negatively
impact future online enrollment (Xu & Jaggars, 2011b*). Using multi-institutional
data, Johnson and Mejia (2014*) found that students who were less academically
prepared performed worse in online courses. Along the same line, Cavanaugh and
Jacquemin (2015) report that students with higher G.P.A.s perform better in online
courses compared to a face-to-face format. Overall, findings substantiate earlier
assertions by Lee and Choi (2011), who in their review of the literature from 1999
to 2009, cite eight empirical studies that indicated that students with higher levels of
academic preparation were less likely to drop-out of online courses.

Research has shown that G.P.A was a highly significant predictor of grades, for
both online and face-to-face formats (Burns et al., 2013; Fendler et al., 2018; Wilson

! We note that developmental courses (sometimes called remedial courses) are those that prepare stu-
dents for college-level credit courses.
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& Allen, 2018). Still, we note that there are nuances in the research. Figlio et al.
(2013) found no significant difference between online and face-to face course for-
mats among students with higher prior G.P.A.s. However, among those with lower
G.P.A.s, students in the online course scored significantly lower on in-class exams
than did those in the face-to-face section. G.P.A. has been noted as having a sig-
nificant relationship with online course dropout (Harrell & Bower, 2011; Helms,
2014). Cochran et al. (2014) found that students with lower G.P.A.s were more
likely to withdraw from online courses than those with higher G.P.A.s. Similarly,
Wiadis et al., (2016*) report that the weakest G.P.A. was associated with higher risk
online, though the effect size in this study was small and students with G.P.A.s in
the 2.0-3.0 range did not have significantly different risk online than students with
higher or lower grades. Additionally, Hachey et al., (2013*) found that students in
the 2.0-3.5 G.P.A. range had the highest proportional difference in attrition between
online and face-to-face courses. For students with no prior online course experience,
G.P.A. was a good predictor of future online course outcomes; but (corroborating
earlier research) for students with previous online course experience, prior online
course outcomes were a better predictor of future online course grades and retention
than G.P.A. (Hachey et al., 2014, 2015%). While the literature indicates that G.P.A.
can be a predictor of online course retention, there is no evidence that G.P.A. is any
better at predicting student outcomes in online courses than in face-to-face courses.

Ethnicity & ESL
Enrollment

Available data generally seems to suggest that there is a proportional disparity in
online enrollment by ethnicity, but the relationship between ethnicity and online
success is less clear. Online learners are less likely than face-to-face learners to
be Latinx or Black (Ashby et al., 2011; Cavanaugh & Jacquemin, 2015; Con-
way et al., 2011; Kaupp, 2012; Ortagus, 2017; Xu & Xu, 2019%*). Jaggars and
Xu (2010%*) and Xu and Jaggars (2011a*, 2011b*), assessed students who took
online courses at community and technical colleges in Virginia and Washington
State, and reported that online students tended to be White. Similarly, Johnson
and Mejia (2014*) report that online enrollments were proportionally lower for
Black and Latinx California community college students than White students,
with Latinx students lagging all other student groups in online enrollment. Within
the New York SUNY system, Shea and Bidjerano (2017%) report that White com-
munity college students were much more likely to take both online and face-
to-face courses than to be face-to-face only students. Using national data, Shea
and Bidjerano (2014) found that the odds of taking an online course were lower
for Black students in comparison to White Students. Specific to STEM online
courses, Wladis et al. (2015b) found that Latinx and Black STEM majors were
significantly less likely to take online courses than their White student peers. Fur-
ther, using national data, results indicate that Black and Latino men students are
particularly proportionally underrepresented in STEM online courses (Wladis
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et al., 2015c*). Additionally, ESL and immigrant status have been suggested
as potentially having a negative effect on enrollment in online courses, as some
research has shown that online students tend to be native English speakers (Xu &
Jaggars, 2011a*).

Outcomes

Research regarding the impact of ethnicity on online success is mixed, with most
studies failing to differentiate between overall relationships which may exist both
online and face-to-face, versus those that may be specific to the online environment.
Figlio et al. (2013) randomly assigned students in a single course and report that
the face-to-face format produced more favorable outcomes than the online format
for students who were lower-achieving, men, and Latinx (we note this study tested
one narrow definition of online learning among a small sample from a single class
at a single university). Several studies using statewide data from California com-
munity colleges found that Latinx and Black students in online classes had higher
withdrawal rates and lower grades than their peers in face-to-face classes (Johnson
& Mejia, 2014; Kaupp, 2012%*); however, we note that online and face-to-face stu-
dents may not be comparable on key characteristics. Ice et al. (2012) report race
and ethnicity as a factor in online retention and success. Krajewski (2015*) found
that non-White students were 2.4 times less likely to complete an online course than
White Students and further, White students were 2.5 times more likely to earn a C
or above in comparison to non-White students. Similarly, Xu and Jaggars (2013%)
using multi-institutional datasets, found that Black students had poorer performance
(i.e., lower grades, higher withdrawal) in comparison to White students in online
courses. In the other direction, Yeboah and Smith (2016) found a positive relation-
ship for minority students (defined as African American, Hispanic, Asian, Native
American or Pacific Islander, including international students) between the number
of online courses taken and academic performance. The results found in these stud-
ies may simply be reflecting general trends, and not ones that are specific to the
online environment.

In contrast, Xu and Jaggars (2014*) report that for students of different ethnici-
ties, although all types of students were more likely to drop out from an online
course than a face-to-face course, the size of this difference did not significantly
vary across ethnic groups. Similarly, Strang (2017) found that there was no inter-
action between ethnicity and course medium, suggesting that gaps in success rates
between Latinx and White students were no greater online than face-to-face. Shea
and Bidjerano (2017%), analyzing community college student data from the New
York SUNY system, found that minority status was not a significant predictor of
differences in G.P.A. between face-to-face and online courses. Lei and Gupta (2010)
posited that the online environment can build a bridge between academia and stu-
dents from diverse cultures which can lead to better academic outcomes. Supporting
this, Wladis et al., (2016*) found that foreign-born students (with English as a sec-
ond language) in a large, urban, U.S. university system were at less risk of dropout
online than native-born students.
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Gender
Enrollment

There is strong evidence that women (who enroll in higher education in greater
numbers than men) are also represented to an even greater degree in the online envi-
ronment. Numerous studies, which confirm a plethora of earlier research, indicate
that a larger proportion of women students enroll in online courses (Ashby et al.,
2011; Cavanaugh, & Jacquemin, 2015; Faidley, 2018; Helms, 2014; James et al.,
2016; Pao, 2016; Ryabov, 2012; Streich, 2014*; Wilson & Allen, 2018. Within the
New York SUNY system, Shea and Bidjerano (2017%) report that women commu-
nity college students were much more likely to take both online and face-to-face
courses than to be face-to-face only students. Jaggars and Xu (2010%*), Johnson and
Mejia (2014%), Smith (2016) and Xu and Jaggars (2011a*, 2011b*), all using dif-
ferent multi-institution state datasets, report that online courses are significantly
more popular among women students in comparison to men. Shea and Bidjerano
(2014), using national data, confirm that there is an overrepresentation of women
among students who take online courses. Also using national data, Wladis et al.
(2015b*, 2015c*) found that women STEM majors are significantly more likely
than men STEM majors to take online courses, even when academic preparation,
socioeconomic status (SES), citizenship and English-as-second-language status was
controlled.

Outcomes

Research on the relationship between gender and online course retention and suc-
cess is inconclusive. Ice et al. (2012) report gender as a factor in online retention and
success. Wagner et al. (2011) and Gregory (2016*) found interaction of gender and
course delivery method, with lower average grades for men online than in face-to-
face courses. Using multi-institutional datasets, Xu and Jaggars (2013*) and John-
son and Mejia (2014*) found that women community college students had better
online course persistence and grades than men students. Cochran et al. (2014) found
that men were more likely to withdraw from online courses than women. Other stud-
ies report no relationship between gender and online course grades or completion
rates (Burns et al., 2013; James et al., 2016; Krajewski, 2015; Park & Choi, 2009;
Strang, 2017). Shea and Bidjerano (2017%), analyzing community college student
data from the New York SUNY system, report gender was not a significant pre-
dictor of differences in G.P.A. between face-to-face and online courses. Specific to
STEM online courses, one study found that women students did significantly worse
online than would be expected based on their comparable face-to-face STEM out-
comes [and yet, still no worse than men students] (Wladis et al., 2015a*). Palacios
and Wood (2016*) found that community college men had higher success face-to-
face in comparison to men online, even when accounting for ethnicity. While some
studies cite no differences and others have found women outperform men, we found
only one study (Fendler et al., 2018) that reports men obtaining better grades than
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women in online courses (at the 10% significance level); this study reported no gen-
der differences observed in face-to-face courses.

Age
Enrollment

Research suggests that many students who take online courses do so because they
need the flexibility that these courses offer due to life challenges that make it dif-
ficult to attend face-to-face courses (Jaggars & Bailey, 2010; Lei & Gupta, 2010;
Pontes et al., 2010). Studies have found that online learners are more likely to be
older (> 24), married with families, employed and with other responsibilities (Ashby
et al., 2011*; Cavanaugh & Jacquemin, 2015; Driscoll et al., 2012; Faidley, 2018;
Jaggars & Xu, 2010%; Johnson & Mejia, 2014*; Ortagus, 2017; Pao, 2016; Rich &
Dereshiwsky, 2011; Smith, 2016; Tanyel & Griffin, 2014; Wilson & Allen, 2018;
Xu & Jaggars, 2011a*). Within the New York SUNY system, Shea and Bidjerano
(2017%) report that older community college students were much more likely to take
both online and face-to-face courses than to be face-to-face only students. The cur-
rent literature overwhelmingly confirms an early research review by Tallent-Runnels
et al. (2006), which puts the average age of online students above the traditional col-
lege age range of 18-24 years.

Outcomes

Most large-scale studies indicate that on average students in online courses are older
(>25) and that older students tend to be more successful in the online environment
than younger students, both in terms of grades and completion rates (Garman, 2012;
Ice et al., 2012; Kinder, 2013*). Older students (>25) have been reported to adapt
more readily to online courses than younger students, and to benefit from higher lev-
els of critical thinking, responsibility, and maturity (Kinder, 2013; Wuellner, 2013;
Xu & Jaggars, 2013, 2014*). Johnson and Mejia (2014*) report that older students
(>24) did better than younger students in online courses, with a 4.6 percentage point
achievement gap. In another multi-institutional study, James et al. (2016) report
that among students taking only online courses, older students had better retention.
Krajewski (2015%) reports that for every year of age, students were 1.1 times more
likely to complete an online course. Xu and Jaggars (2014*) found that older online
students did better than younger online students (but not to comparable face-to-face
younger students). Specific to STEM online courses, Wladis et al., (2015a*) found
that older students did significantly better online than would be expected based on
their outcomes in comparable face-to-face STEM courses.

Park and Choi (2009), in a small-scale study, did not find age differences between
those who dropped out and those who were retained in online courses. Similarly,
Burns et al. (2013) and Strang (2017) found no impact of age on online perfor-
mance. In a few exceptions to general trends, Francis et al., (2019%*) found that older
students had lower grades than both face-to-face peers and younger students in
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either delivery modality and Johnson and Galy (2013) report lower online grades for
older Hispanic students in comparison to younger Hispanic students. Studies which
attempted to compare trends by age online versus face-to-face seem to suggest that
age is a factor. Yet, as with other characteristics, it is often difficult to determine
the extent to which this relationship is specific to the online environment, or simply
reflective of overall academic trends by age.’

Family, employment

While most studies seem to point to greater success for older students, the mixed
findings may be due to the added complexity of many older students lives: they are
more likely to work, be married, have children and have other responsibilities that
compete with time to devote to academics and impact decisions to dropout (Jag-
gars et al., 2013*; Lee & Choi, 2011; Smith, 2016). Students with the additional
complexities of work, family commitments, and other life responsibilities have been
shown to have significantly greater preference for the flexibility and convenience
of online courses (Brown, 2012; Pontes et al., 2010). Enrollment in online courses
helps these students better manage their busy schedules and provides better work/
life balance (Helms, 2014; Jaggars, 2013*; Wladis et al., 2016%*).

Nonetheless, time commitments outside of school also seem to impact their
online academic performance: Wladis et al., (2016*) found that students with insuf-
ficient time for their academics (i.e., those with “time poverty” due to family and
work responsibilities) may be more likely to drop an online course than a face-to-
face class, all else being equal. Additionally, they found evidence that the number
of credits/courses taken (increasing time poverty) may be a significant predictor of
differential online versus face-to-face course retention, with students taking more
credits/courses at higher risk of online dropout. They further found that parents of
young children (under age six) were particularly at risk of online dropout; in con-
trast, Gregory (2016*) did not find an impact for having a dependent child (but
being married made it more likely to earn an “A” online). Park and Choi (2009)
found no difference in completion results with adult learners taking online courses
related to their work. There is almost no research investigating the extent to which
increased work and family commitments may simultaneously relate to online course
enrollment and outcomes in online versus face-to-face courses, despite the extensive
research showing that online students are significantly more likely to have work and
family commitments. Thus, this is a significant area of research where more research
is needed.

2 Family and employment have been reported in a combined way because that is the way that they are
presented in the literature and therefore, we cannot tease them apart.
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Part-time enrollment

Several studies have found that students who enrolled in online classes were
employed for more hours than their face-to-face counterparts (Driscoll et al., 2012;
Xu & Jaggars, 2011a, 2011b*) and as a result are more likely to attend part-time,
which may impact enrollment and persistence. Part-time enrollment, for example,
may be a weak proxy variable for time poverty, which may significantly relate to
both online enrollment and course outcomes. Johnson and Mejia (2014*) report
that part-time students do significantly worse in online courses. Similarly, Krajew-
ski (2015%*) found that full-time students were 2.1 times more likely to complete an
online course than part-time students. Research suggests that without adequate sup-
port (e.g., childcare; financial aid to reduce work hours), the flexibility that online
courses offer may not be enough to compensate for the time demands of non-aca-
demic responsibilities (Wladis et al., 2016*). Still, for students juggling school, fam-
ily, and work obligations, the ability to maintain a full-time course load by taking
some online courses each term may outweigh any theoretical risks of higher attrition
online in terms of actual degree attainment (Johnson & Mejia, 2014*). Perhaps in
support of this, within the New York SUNY system, Shea and Bidjerano (2017%*)
found that full-time community college students were much more likely to take both
online and face-to-face courses than to be face-to-face only students.’

Non-traditional characteristics

As noted earlier, there are seven characteristics typically considered non-traditional:
delayed enrollment (>age 24); no high school diploma; part-time enrollment; finan-
cially independent; have dependents; single parent status; working full-time while
enrolled (NCES, 1996, 2002). While some of these characteristics were addressed
above, studies have often looked at these characteristics as a group, as there is evi-
dence that online learners are more likely to possess non-traditional student char-
acteristics (Pao, 2016; Pontes et al., 2010; Rovai & Downey, 2010; Xu & Jaggars,
2013). Jaggars and Xu (2010%), Xu and Jaggars (2011a*, 2011b*) and Streich
(2014%*), using multi-institutional state data, report that being financially independ-
ent, having dependents and/or being employed was associated with online course
taking. Shea and Bidjerano (2014), using national data, report an overrepresenta-
tion of online students in comparison to face-to-face students in six out of the seven
categories of non-traditional characteristics. Wladis et al. (2015b*, 2015c*), also
using national data, found that having non-traditional student characteristics strongly
increased the likelihood of enrolling in a STEM course online, more so than any
other characteristic, with online enrollment probability increasing steeply as the
number of non-traditional factors increased. Further, they found that the impact of

3 We acknowledge that non-traditional characteristics include factors that are separated out in the results
(i.e., age, part-time enrollment). We report this way because the some of the literature reports non-tra-
ditional characteristics as a single, inclusive construct and yet, many studies have also investigated age/
part-time enrollment alone and thus, provide more information for these specific factors.
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non-traditional factors on online enrollment was significantly stronger for STEM
than non-STEM majors. Wladis et al. (2015b*) contend that as non-traditional stu-
dents are more likely to be women and non-White, that non-traditional characteris-
tics may serve as a mediating variable for differences in online enrollment by gender
and ethnicity. Further, military students, also shown to often have non-traditional
characteristics, have overwhelmingly moved to online learning modalities, yet
there is little specific research on this population (Ford & Vignare, 2015) [Outside
our search parameters due to self-report methodology, we do note the only found
research related to military students (Wright, 2015; See the Appendix, Table 7)
which suggests a connection between military duty, online enrollment, and dropout.]

There is concern about the online course performance of underprepared and/or
traditionally underserved students who are already at higher risk of course dropout
(Jaggars & Bailey, 2010*). Evidence that non-traditional students tend to enroll in
online courses, combined with research reporting that non-traditional students are
more likely to be non-White and women, as well as significantly more vulnerable to
negative academic outcomes (NCES, 1996, 2002) suggests that non-traditional char-
acteristics may be a mediating variable for differences in online outcomes by gender
and ethnicity (Wladis et al., 2015c*). Yet, data on the effect of all non-traditional
characteristics on online enrollment and persistence to date is inconsistent across
the literature (Wladis et al., 2015¢c*) or generally missing. The high proportion of
non-traditional students who enroll online compared to face-to-face students should
make us cautious about generalizing inferences based on simple comparisons of
online versus face-to-face students, as these two populations are significantly differ-
ent; imposing norms developed with traditional students on non-traditional students
may lead to invalid inferences.

Other characteristics (SES, prior online experience & credit accumulation)

Other characteristics that warrant further exploration include socioeconomic status
(SES), prior online course taking experience, and credit accumulation. SES has been
posited as an important mediating variable when considering online course enroll-
ment and ethnicity (Wladis et al., 2015b*). Ortagus (2017) found increasing par-
ticipation of low-income students in comparison to middle/high income students
in online courses, though low-income students were also less likely to enroll com-
pletely online. Shea and Bidjerano (2017*) found that community college students
within the New York SUNY system who were Pell Grant recipients were much
more likely to take both online and face-to-face courses than to be face-to-face only
students. Additionally, several large-scale and national data research studies have
reported that in comparison to face-to-face enrollment, students enrolling online are
more likely to have applied for, or received, financial aid (Jaggars & Xu, 2010; Shea
& Bidjerano, 2014; Smith, 2016; Streich, 2014; Xu & Jaggars, 2011a%*).

Krajewski (2015%*) did not find financial aid was related to online completion but
did report that Pell grant recipients were 2.7 times less likely to achieve a C or bet-
ter in an online course. Similarly, Gregory (2016*) reports that students ineligible
for Pell Grants were more likely to earn As, Bs and C’s in online courses than those
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who were eligible. However, Burns et al. (2013) report that Pell Grant eligibility
was not a significant factor in online grades. Cochran et al. (2014) found that stu-
dents with loans were more likely to withdraw from online courses than those with-
out loans. Wladis et al. (2016) and James et al. (2016) report that while household
income and Pell Grant eligible were strongly correlated with course and college out-
comes generally, it was not relevant to the online environment specifically. This does
not eliminate SES as a factor, yet it may simply be that lower-income students need
significant support regardless of course modality.

Both prior online experience and college experience generally may have an
impact on online success. Several studies report that students with a greater number
of completed higher education credits had better performance in terms of grades
and/or retention online (Cochran et al., 2014; Fendler et al., 2018; Fetzner, 2013%;
Wilson & Allen, 2018), though Burns et al. (2013) did not find an effect for class
status. Krajewski (2015%) found that students in their first term were 2.6 times less
likely to complete an online course than students who completed at least one semes-
ter. We note it is difficult to determine whether these patterns are specific to the
online medium, or just reflective of a relationship between course outcomes and col-
lege level.

Previous online course experience may particularly have a significant impact on
future online success (Burns et al., 2013; Lint, 2013*). Wang et al. (2013) report
that online experience directly effects self-regulation, which impacts course perfor-
mance. Hachey et al., (2012*) report that knowing a student’s prior online course
success explains 13.2% of the variation found in retention and 24.8% of the varia-
tion found in online success, over and above GPA alone, making prior experience a
significant predictor variable, which is more specific than prior academic outcomes
more generally. Students with no previous online course experience (including new
freshman) or those with prior unsuccessful online experience (i.e., course with-
drawal or low grade) have been found to be at greatest risk (Cochran et al., 2014;
Goomas & Clayton, 2013*; Hachey et al., 2012%*, 2014*; Ice et al., 2012; Jaggars,
2011%), suggesting that this may be an important factor to consider in future models.

Limitations

In applying Wallace (2003) and de Souza’s et al. (2010) integrative methodology,
we attempted to cast a wide net, conducting a comprehensive review of the liter-
ature in the U.S. for the past decade related to student characteristics which may
impact the decision to enroll and subsequently succeed in online learning. To this
end, we employed multiple search techniques. As all-encompassing as our method
tried to be, it still cannot be certain that all relevant literature has been gathered
within our defined search parameters. Further, aspects of the search criteria utilized
in our protocol in their own way serve as limitations; by definition, setting exclu-
sions means that some data is lost. We note that while this review covered a large
time span, it does not include articles prior to 2010 barring a few exceptions, so
all knowledge gained in previous decades are not accounted for in this study. And,
while we selected databases and additional meta-reviews and journals to manually
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search that were likely to contain articles relevant to this review, there may have
been other databases and journals that were not included that could have contributed
to our findings. Additionally, we acknowledge that our search criteria of excluding
studies outside the U.S. or not written in English likely filtered out studies perti-
nent to online student characteristics and in this way, does not allow generalizabil-
ity of our findings to global contexts. Finally, our findings may only be applied to
undergraduate students at institutions that offer both online and face-to-face courses,
thus excluding graduate and online-only sectors in higher education. That said, the
multiple approaches utilized for searching and the protocol adopted did provide a
relatively large number of articles gathered and discussed in this review and thus,
serves to shed some light on the online learning literature in the U.S. that focuses on
undergraduate student characteristics and the potential relationships to enrollment
and outcomes.

Concluding thoughts and future directions

The results of this integrative review, though in many ways inconclusive, are also
informative. We identified ten student characteristics which most past research sug-
gests is relevant in describing online undergraduate students (G.P.A./academic prep-
aration; ethnicity; ESL; gender; non-traditional status; age; family responsibilities;
employment; student level; and SES). Thus, this review provides more systematic
evidence that certain student characteristics are a factor significantly differentiating
those who enroll online versus those who enroll face-to-face. Further, while Money
and Dean (2019) provide several likely broad categories of antecedents in their
model of student differences for learning in online education, this review enlarges
their limited sub-category discussion of demographic attributes that are likely to
have an impact on outcomes, expanding to a more comprehensive set of categories.

To accurately assess whether a factor puts an undergraduate student at greater
risk in the online environment, it is essential to analyze the interaction between that
factor and course medium, while simultaneously controlling for the characteristics
of students who select online courses (Wladis et al., 2016). However, clear evidence
of the potential impact of the characteristics of undergraduate students who select
online courses has yet to be determined; the research for many of the variables
influencing outcomes is indeed mixed (See Table 1). Further, most of the studies
found have limited potential for more generalized inferences (e.g., because they only
considered patterns in online courses and direct face-to-face controls; because they
compared the same courses taken by different students without thoroughly control-
ling for all of the factors that correlate with student selection into online courses).
That said, there seems to be evidence that the ten student variables identified are
sufficiently correlated with both online enrollment and academic outcomes such that
they cannot completely be ignored in any online enrollment/retention model. Thus,
this review supports previous assertions that several student characteristics have
emerged which need further empirical testing, both regarding their impact and the
predictive power these factors may have in terms of identifying students at highest
risk online (Hachey et al., 2014; Street, 2010).
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The characteristics we identify above, plus the prior online course experience
factor, combined with the additional factors (69 additional factors, including items
related to course design and institutional support) identified in the review by Lee
and Choi (2011) offer insight into the creation of an archetypical predictive model
of retention and success for undergraduate online learning. However, before such a
model can be constructed, further work is needed. First, more large-scale, well con-
trolled empirical research is needed to narrow down which student characteristics
truly do impact outcomes in the online course modality and specifically, in what
direction and to what extent. Many of the supports or interventions which are rele-
vant to all students (e.g., supporting low-income students, students with lower levels
of college preparation, minoritized students, etc.) remain equally relevant to online
students, as this literature review demonstrates. What is less clear is which specific
student characteristics may be most relevant to predicting differential outcomes
online versus face-to-face. While some of the studies in this review have attempted
to investigate this question, they are in the minority, and many of them suffer from
critical limitations of the groups to which inferences can be generalized.

In the absence of large-scale randomized control trials (RCTs) and clearer evi-
dence, this study suggests that future observational studies should be careful to sys-
tematically measure and control for all of the student-level demographic variables
identified in this review which have been shown to differ between online and face-
to-face students. While many of the characteristics of undergraduate students who
enroll in online courses are readily available through routine and/or automatized
institutional research data collections, others (e.g., work and family commitments)
are less readily available, but could become readily available if they were automati-
cally included in routine data collection efforts (e.g., colleges could ask these ques-
tions on routine admissions surveys, or federal forms such as the FAFSA could col-
lect more specific information about ages and numbers of children, for example).

In addition, both relevant student characteristics and those possible factors iden-
tified by Lee and Choi (2011) need to be further assessed to find out which of the
multitude are most predictive of academic outcomes. An archetypical model with
79+ variables is overwhelming and likely of little practical use to advisors and pol-
icy makers at undergraduate institutions; such a model need not include every possi-
ble variable but only those that capture the most variability in outcomes to be accu-
rate enough to be predictive of those at highest risk. Finally, effective and targeted
interventions need to be developed and empirically tested to support those under-
graduate students identified as being at most risk of drop-out in the online environ-
ment. Because of the critical role that online courses may be playing in providing
students access to college who might otherwise not have been able to take particular
courses face-to-face, it is essential that we consider ways to provide all students with
the supports that they need to succeed in this environment. Until this work is accom-
plished, there is likely to be little reduction in online attrition.

Appendix 1

See Tables 2, 3,4, 5,6 and 7.

@ Springer



A.C. Hachey et al.

730

Apmys sIy) Wwolj ejep Jy Jou saop
[OPOW S JoqUIdS] Papn[ouo0d ‘A[Iqreduwiodur JIuapede pue ‘uonngrie
[BUI9IX? ‘UOTIRISIIUL OIWIIPLIR ‘UONBITAIUI [BIO0S SIAPISUOD {(S661)
K10juaAur (JSHQ) SS91501 JUapNIS UONBINPH 9oUL)SI(J S JOqUIY $aS)
UOISSIWPE I9)J8 SJUIpNIS JunOQje SI0J0B] [BUIdIUI PUE [RUIIX pUB
uoIssTwpe 0} JoLid S[[D[S pue SINSLIIRIRYD JUIPNIS OJUT PIPIAIP SI [OPOIN
siseq Su103uo ‘Onewa)sAs 210w € uo sI[qerres Jurojdxa
uey) JoyJel SIOYIIRISAI IOI[IEd AQ POYIIUIPI SI[QRLIBA UO ST YIILISAT
QWIOS SAJOU JOYINE {[IPOW Y} UIYIIM UOIBOO] I3y} SuIueyo pue sd[qe
-LIeA QWOS SUIUYIPaI ‘[opoul (¢(07) S.TeAOY 0} SUOIBOYIPOW SABIA
Qou)sts1ad Jo 10301paid Jueoyrusis € 9q 03 UMOYS 20UALIXD 9SIN0D
QuI[UO SNOTARId pue "y'd D) ‘OOUQIJIAIUL Y} SJRIPAUW 0) UONBISAUT
orwopese Jursearour £q ndur OIWIAPEIE ISBAIOUT 0) PISU B ST 1Y) SNy}
“(JoqUISY] UT PIssaIPPe J0U) SNO0J JTWOPEIE J0J JOJORISIP € asned Aew
BIPAW [BID0S {[OPOUI JOQUUSY dY} JO UONBISIIUI [BIO0S PUB UonNqLIIe
[BUIXA JO UOTBUIqUIOD 3} St PajoxdIojur oq ued BIPaW [B100s s)sa33ng
(sjuaAa pajoadxoun
[I0M ‘QUIT}) SPUBLIAP [BUISIXD )10 ‘SIUIPNIS [NJSSa00nS A[[eOTIIpEoE
$s9[ ATIqnedwoour STWapese pue ‘uonnqLIe [RUI)XS ‘UoneISAul
[BI00S 29 JIWAPLIE ‘SONSLIdIORILYD AU 9pNn[oul sjuauoduwod ¢$asInod
auruo ur ssai3oid juapnis Jo [opowt [enjdesuod e jo juawdoarag

(LSy=Uu) syuop

-ms (3'N) Ays1oatun) uadQ yim [epot (G661) S Joquuiay sajedrdoy
sjuapnjs AUIUO JO

Spaau/Aq paimnbai s[Is SuIppe JISUZION 29 UBdg puE OJUL], UO Sp[Ing

SIQUIES] QOUBISIP [RUONIPEN-UOU U0 Sursnooy ynodoIp
QUITUO 0} PAR[AI (900T—L86T) SAIPNIS § JO MITAI WOIJ PIALIP [9POJA

[opou (G66T) S JoquIdy Ul paynuapr sdIysuone[al 9Jesnsoaur
01 (691 =u) syuapmys a59[[00 Ayrunwiwod (A JO Apnis poylou paxIjAl

(SMATAIUT)
'IEp 2AnEI[enb pue (arreuuonsanb ssa13o01d Juapm§ uoneonpy
9ouRISI(] JO SISA[EUR 10J0B)) BIBP SANRINURND WOIJ PIALISP [9POIA

(1002) 'T& 12 Ad[poopy

(€007) rea0y

(L00?T) Yred

(€107) Jur

(S661) 1oquas

sSurpuy Aoy

poyow/udisaq

Yiom/Apms

(G=1U) yoIeasaI UOTEPI[EA [9pOW puk JUIUIes] AuI[UO Jo s[epow ‘siaded [eonaIoay], g ajqeL

pringer

As



731

Post-secondary online learning in the U.S.: an integrative...

. PuBISIOpUN O} SUBIONSTIRIS-UOU
10J Asea A[oaneral pue Sureadde Ajrensia a1ou,, a1e jey) sindino
ejep 2onpoid p[nod Aoy} asnesaq SIOPIOYAEIs ) J0J [eIoyauaq
/[njosn sem sisATeue TVHD 1Y) punoj pue saouaroyrp dnoid
pue ‘sisATeue uorssaIgar ‘sisA[eue qrVHD ‘sonsnels aandriosap
Surpnyour sasA[eue [eo1)s1e)S Pasn ‘SInoy 139p Aue 9ABY JOU S0P
JUSpN)IS Y} JI A[qeLIeA PaJRId0sse A[YSIY JSow Ixau aoer ‘Sunenpers
10 PI[[0IUS FUTUTEWAI JO POOYI[ANI] S IUSPNIS B YIIM PIJRIOOSSE
AyS1y peyerdwos sioy 92139p jo Joquinu ‘uona[dwods pue ‘uors
-sar3o1d ‘uonjueyax yoedwi JeY) SA[QBLIBA £¢ PAULAP PUE PAUTIUIPT

Spomawrel] (V) Suniodoy sonAeuy 9ANOIPAI] Y3 JO UONEII)

9SIN0J QUIUO Ue WOIJ SUIMBIPYIIM JO JSLI J& 9q Aew
Juepmys ay) ‘Kinuenb juaroyyns ur Juasaid jou are s10)08) oU)SISIad
J1 £1010N1SUT 9Y) YIIM UOTIBITUNUITIOD PISBAIIUT PUR ‘S[[IYS JUSUL
-o3euew own ‘yJoddns Afrurey pue ‘1ead ‘uoneanour ‘Ayrunwwod
Surures] ay) 0) SuIuo[aq JO ISUIS B ‘TUIUILY[ UITUO YIIM UOT)
-OBJSTJES SPN[OUT JUITUO d0US)ISISIAd JUSPMIS YIIM PIIRIOOSSE SI0J08,]
SIoUIRS[ ATe)I[Ill QUI[UO SUTUTUIEXS [OIBISI
Jo oe[ JuedyIuSIs (3UIUIB] AUI[UO UO JUBI[I A[SUISBIIOUI SWO0I9q
QABY SIQUIE] ATR)I[TW {SATUS[[BYO [RUONIPPE 908 SIQUIE] AIe)I[Iu
ySnoyje ‘SIouIes] UOTEISUIS-1SIY UL [RUONIPEI)-UOU 0] JE[TWIS
Jsowr are sa[yoId ysu1 orwopese pue sorydesSowap Joured] AT
SOpMINJE PUE JUSUIIASIYOL IO SOZIS J09JJO SJeIopow
QUITUO JO SWIOJ SNOUOIYOUASE PUEB SNOUOIYIUAS U9IMIOq UOIIOUNSIP
‘SuIssTW 919M SAINJEAY APNIS 9[qEPOd Y} JO JTeY UL} dIOW—SIn)
-89J USISOP JO SWLIS) UI Yeom dINJeI)]| (S9SIN0D SUI[UO JOJ SIWOIINO
PaXTWI $)5935NS SOINSEOUI [[€ UO SIZIS J9JJ UT AJ[IQBLIBA IPIAN

(suonmnsut 1eak-¢ d1iqnd Gor*0z = *(0D)

$239[[00 Ayrunwiwod {7116 =Uu ‘suonmusui jgoid 1o0j-ojerid

TLI‘0SS=U) GOL‘199=1U $1oSLIEpP QU0 OJUI BIBP ISINOJ PUB JUIPNIS

pore3a133e s1oured| auruo jo uond[dwod pue ‘uorssargoid ‘uon
-U9)21 0) FUNNQLIUOD SI0JIBJ QUIULIAIIP 0) SUONMNSUI XIs AQ YVIA (T107) Te 19 991

So[oNIE [ | pap[aIk
K391e1s YoIeas ‘ejep [BUISLIO SapN[oul ‘@oud)sisiad 0} Jurpesy sio}
-0BJ JUIPN)S $IsSAIPPE ‘s[euInol pamaraar 19ad g6 1-150d JO MAIAY (Z102) 1eH

Sjuopnys AIR)I[IW QUITUO UO PIPIJU YOILISAI Y} SUISSAIPPE urdaq
01 $10T PUe 000 UamIaq 2InjerdI| K13 pue A[IB[OYIS SMATADY (S107) 21euSIA pue pIog

00T 03 6861 woly
paystqnd sarpnis {UONEONP AOURISIP UO SAIPMIS 7E7 SUTUTERXD YIA (#007) 'Te 10 preureg

sSurpuy Aoy]

poyew/usisag y10m/Apmig

(17 =) sy1oda1 Lo170d uOTIEONPA JOYSIY PULR SMITATIAO/SILIBWIWINS (OIBISAT ‘SMATAAI AIMBIAN (VA SISA[EUR-BIOIN € 3|qe]

pringer

As



A.C. Hachey et al.

732

sdnoi3 usamiaq
QOUQIYIP JUBOYIUSIS OU SIINSBIW JAYJ0 UO Inq ‘I Ul sjuapns
UBy) 9SI0M IO 19339q AJJUeoyIuSIs pIp SJUopnis Jeulioj-prLiqAy 1o
-QUITUO SOINSBAW AUWIOS UO ‘dS[d JO—IBULIOJ 7] Y} UI SJUapnls
0] 9ATIR[AI “9SI0M PIP SIYIO UO INq ‘I9Y3aq PIp PLIqAY IO dUI[UO
9} UI SJUSPNIS ‘SIINSBIW AWOS UO :SI[NSAI POXTW JABY PIPNOUL
SQIPNIS ISOJA "SUTUIRS] 7] ULy} QATIORYJO SSO[ JO 9IOW ST ‘0FeIoAr
uo ‘urures] prIqAy Jo aurjuo FursaS3ns 9oUIPIAS [NI] PP
sdnoi3qns Juapnys usamiaq sdes juswraaaIyor
jua)sisiad Apealfe 9)eqIooexa AW $9SINOD QUITUO ‘[[om wrojrad
pue 9)9[dwrod 03 A[YI[ SSIT 21k SHUIPNIS D) SUITUO IS933NS SAIPNIS
‘ejep 2ANdLIOSOp UO PIsEq SAWO0IINO 7] PUE QUITUO UT SOOUIIYIP
juasaidar s3urpuy asoym ‘ny 29 sre33e[ £q SI0m ISYI0 JO MIIAIOAQ
(sjooyos
9AT090s ATUSTY JO 9ATIOIAS A[ISOUT) SANISIOATUN AFIe[ JO PIZIS-PIil
WOIJ SOIPN)S UO PII[al ‘Ioyjewl 109[qns paje[ar A30[0uyo9)-uou Yirm
SOSSB[D JO SISSB[J QUITUO JOFIe[ 0} UONRZI[BIOUAS JO JOB[ {SOWO0IN0
9SIN0D 7, "SA SUITUO UT SIOUSISIP JUISISUOD JO YOr[ puno,j
SIoLLIEq
1509 pue sy1oddns Juopms pue aInJoNIS JO JOr[ ‘VURISIP [RIO0S ‘SAT)
-[NOYJIP [BOTUYDI) :0) ANP JoMO][ UON[dUIod 9SIN0D SUIUO ¢FUTUIed]
QUITUO IOJ }091J° OU pey AJI[ePow JO UOT}O[IS-J[OS JOJ POMO][e pue
S[OTUOD M3 YIIM SAIPN)S ‘FUTUIE] QUI[UO JOJ SJ09JQ 2ANR3U puy
0} Papuo) SAIPNJS SNOIOFLI QIOW (SAWOINO FUTUILI] J)SAWS-JO
-puo Je[Iwis aAey (J¢.]) 998J-0]}-90€] PuE SUI[UO YJ0q ‘s1o3o[dwod
¢3unsisiod pue SUI[OIUSAT WOIJ SUIPNIS AFLINOISIP ABW $ISINOD

QUIUO ‘MEIPYIIM 0) A[OYI[ 210U SISINOD JUI[UO SULYe) SJuapnIs D)

S9SIN0OD 91eNPEISIOPUN JIPAID-IOJ UT doukeuLIojIad orwapese
10 SAWO2INO JUIULIBI] POUNUEXS FUTUILS] SUI[UO IO PLIGAY 0}
d2 2redwood jey) pue (0[0g) ‘& 12 SUBIA UI JOU SAIPNIS (¢ JO VIA

SWIAISAS D)D) IpImalels a3Ie] om)
J& SOWI0J)INO JSINOD JUI[UO PIUTWEXD SIoM SNOTAAId JO MITATOAQ

H0J 9y Aq pajosuods maraa1 elowW ()T07) ‘e 10 SUBAA oY)
Ul puNoJ SASIN09 AF[0O FUOT-I2ISAUWAS DUITUO A[[NJ UIAS JO YVIA

syuapn)s 9391100 paredaidiopun pue SWOOUI-MO]
uo Jurures| aurfuo jo 1oedwr ay) Suturwexd maraal -1oded Sunjiop

(€102) Y1

(€107) Te 10 s1esder

(0107) Koyreq pue sreSSef

(1107) sre3sef

s3urpuy Ao3]

poylow/usisag

Jiom/Apms

(ponunuoo) ¢ s|qey

pringer

As



733

Post-secondary online learning in the U.S.: an integrative...

S9[A3S Surure9| pue

‘sqnqrije oryderSowdp (Furures| auIuo I10j 0udIya1d pue Yim
Arerrurey cuoneanow $syen feuosiad (dousriadxa pue a3paymouy
Joud ‘tuonusoo Sunio [opow uonNuIAI Pado[aAp (SurTuIed[ AUI[UO

UOTIUL)I AUITUO JO [opow mau aonpoid o) A3ojoporew

Sunoedwr s10)0) AJIUIPT APUISISUOI/ATIUIAYOD JOU PIP QINJEINITT MIIAI AINJBII] PISLQ-JUAJUOD B PIZI[NN FUTUILI] QUI[UO JO MIIAIY

uonoNISuI
J7 SuIA10a1 9503 URY) 19))9q A[)SOpow pauriojrad suonIpuod
SUTUIBS] SUITUO UT SJUIPN)S ‘9FeIAL UO Iy} punoj ‘sisA[eue-gjow
0] pa1oalqns 2q pInood eyl paynuapt s10ay9 uapuadapur A1

S[I{s [eorur[o Sursinu Suryoes)

0] yoeoidde Surures| papuoiq e jo uonejuawd[duwir Yy} Uo OUIPIAI

JUSIOLNSUL £, S QATIORJJQ Sk ST SUTUIED] SUITUO SIS [OTUT[d
doraaap 03 sayoeordde popus[q pue QUITUO JO UONJBLIBA IPIM PUNO,]

QOUR)SISSE JOIIP JO Yov[ “YOrqpad) pake[ap

‘UOTJBATIOW-J[AS ‘QUI[IOSIP-J[9S ¢S9SIN0S QUITUO Jnoqe uolsuayaidde
‘SJUMIUSTSSL QIOW $SI0JONIISUT PuE $109d YIIM SUOTIORINUT 7 JO
e[ ‘s{Irys JoIndwod jo Surpue)siopun PadUBApPE SIAM[NOLIP pue
S99 ‘$$9008 A30[0Uyd9) 183500 JUSpMIS "SUIP[ING [[IS SANI[IQESIP
)M SHUSPNIS JOF JITISED $YO0US INYND SSI ‘S[BLISJEW 9SINOD

0} $S900® ‘SkIq J0JONISUI SSI[ ‘suondensip 19ad pajru| spaded

-J[os “yuowaSeuewr sw (A)IQIXS :PIPN[OUT SIYAUIQ JUSPNIS

SOWI0MNO FUTUILS] JUIPN)S PAINSEIW PUE 7, O} QUITUO Pajser)
-U0d pue JZIS 1032 djenbape pue uSisap sno1oJr pey sAIpNIS G
‘SuIUIEd] duI[UO Jo saIps [eordwe +0001 JO (800T-9661) MoIARY

syuopnys Sulsinu dyenperdiopun 1oy Jur
-ured[ Jg.1 "SA Surures papus|q pue duruo jo joeduwr ay) Jo MATAY

saanoadsiad syuopmis pue

(6107) uea pue Kouop

(0107) Te 10 suedq

(ST0T) T& 12 uoayANDIN

'S1S00 PUE $1Y2UAQ JUIPNIS pue AJ[NOeJ ‘[RUONIMINSUI pauTwexy  ‘AJ[NoeJ ‘[EUOHIMIISUT WO} UONBONPI JOURISIP JO SUOTIBN[BAD 1I0YS (0102) ®1dng pue 127
s9Inque [esr3ojoyoAsd
pue ‘sqrys Surures| ‘eoururioyrad pue saousrradxa reuorssojord
pUB JTWAPEBIE SNOTAAId d19Mm S10308] IN0dOIp SUITUO SATIOUNSIP
JSOW $SI0JOBJ [BIUSWUOIIAUY (J) PUE ‘SI0)OB] WEIZ0IJ/2SIN0D) jnodoup auruo
(q) ‘s10108] JUSpNIS () :SLI0TA)LD UTRW 1Y) OIUT PIYISSB[O uo SUISNO0J SAIPNIS G PIUTWILXS ‘BLIAILID UolIsnyoul 1ad saseq
“InodoIp 0) SUOTSIOAP SIUIPNIS DUANPUT JBY) SI0JB] 69 PAYNUIP] -B]JEp [RUONBONPI UOWIWOD WOIJ (6007—6661) SAIPNIS PIMIIATY (1107) 104D pue 99
s3urpuy Ao3] poyrew/usIsaq Jiom/Apms

(ponunuoo) ¢ s|qey

pringer

As



A.C. Hachey et al.

734

S9SINOD AUITUO YIIM PIYSTILS dI0W
a1om 9duarradxe 1oyndwos Jo11d YIIM SJUSPN)S (SASINOD 7] UT SB
qwes Sowooyno Jurured] aurfuo Suroed-J[os payI SIUIPMS :(SASSL[O
T uey) oI0W JoU Inq) uonEdTUNWWOd Y)dop-ur pajeIIoey uon
-~BOIUNWIWOD SNOUOIYIUAS ‘UBDLISWY O[SUY PUE [BUOTIPEI}-UOU
QIe SJUSPN)S QUIUO ‘sa1pmys K10jeIo[dxa pue aAndrosap A[urejy

S9SIN0J 7, U PI[[OIUI $3IedIounod Juapnis Iy} PouLIoy
-1od)INo QUITUO SISINOD FUIYR) SIUIPNIS ‘SASLD dY) JO €/ Ul punog
S10J0€] YSLI
PAIR[AI S[IBIOP PUB SJUIPNIS [RUONIPRI-UOU Jo d3ejuddiad 1oysiy e
sjoe1)ye Surures] auruo sojels ‘(yuowdooaap A)noej pue UOTIUIAI
Juapmys ‘oueInsse AJfenb uowoSeurw [erouRUY SJUSUIINIOAI 29
Sunoyrew :Suruued '3-9) Surures| aurpuo ur s103oeJ Jofew sassSNOSIg
Z1-3 PUIEX? OS[E {QUOP 9q 0) SPAU YIOM [BIUW
-dofeaop arowr Surse3Sns ‘UoT}EONP JO S[OAJ] [[E I8 SOSINOD JUI[UO
[oe9) 0} pa1rnbal 109JJ2 JO [9A9] pue Sururea| auruo jo Ayenb
9y SurpreSal sanssI ‘UONBINP SUI[UO 9ZN1IoLId J,Uop IO 9I0UST
‘sooyos s)Ie [exaqr] Aearid 1eak- Afurewnid ‘uvoneonpa 1oy3y uy
POMIIARI 9IS ) O} [eNTWQNS ATBIUNJOA
0) PaJe[aI SANSSI UOTII[AS PUE SAIPNIS JAI[Ie Jo A30[0poylow sno
-I0311 JO YOr[ oY) $9I0U JOYINE {7, URY) ‘I9139q J0U JT QAT Se
1SB9] JB ST UOTIEONpa SUI[UO PUY SIAIPNJS UOTJEINPS SUIUO [[e JO %76

UOBONPS JDUBJSIP UO FUISNOOJ SAIPMIS 9/,

PAYTIUSPI ‘SaseqeIep [BUOT)EINPA UOWIWOD JO ($00T—E66T) MOTAY
BLIS)LIO UOISN[OUT 3wl ey} (Z00T

—0661) seIpns [eyuawLIddxa-1senb pue [ejuswWILIAdX? 98 JO VA

s3ury (O9S)
UOISSIWIWOY) dFULYOXH PUL SANLINIAS "S'() PUB INJLINI] JO MIIAY

joedWT [9AS[OIOBW Q) QUTWIEX? 0) UOTIEONPH
UBOLISWY UT SUIUIBS] QUI[UO JO SIIPNJS [BUOTIEU JO SIBAA 9 JO VA

7 SNSI9A auIuO
Surredwos 510°90UIJIPIUBOYIUSISOU UO PUNOJ SAIPNIS JO YA

(9007) T 10 S[ouUUNY-IUd[[&],

(£007) uueWNAN pue Jeydeys

(0107) Koumo( pue reA0y

(0107) 'Te 30 ouerdIq

($107) uskn3N

s3urpuy Ao3]

poylow/usisag

Jiom/Apms

(ponunuoo) ¢ s|qey

pringer

As



735

sdnoi13 juapnis pue JuUOd dY13ds 10J e

-11doxdde 210w 9q Aew aurpuo ‘A3o[ouyd?) Jo xiu JYSLI 9y} pue sIo}

-ONISUI UBWNY 9AI] £Q UOTIOBIIUI SPAAU UONBONPS SUI[UO JANI

£SOIPNIS SSOIOL QOUAIIYIP S[qeTeWaI Inq ‘SISIN0D {7,] PUL UI[UO
U99M)9q SOWIOIINO UT JOUAIIYIP JUBOYIUSIS OU MOYS BIep poresaI3sy

SpUNOIZOrQ JIWOUOIIOIN0S JomO[ pue sdnoid

pajuasardorropun woij syuapmys [josus Afereuontododsip jey) suon
-MNISUT 9AT}OJ[ASUOU J& JUd[eAdId a10W A[[enue)sqns I8 $9SIN0d
Quruo 2ours ‘Ayfenbour uoneoNpa 9)eqIALXS UL SUIUIBI] AUI[UO
SUOTININSUT 9AT}IOJ[ISUOU PUE JedA-7 I8 A[Te[nonred—sasse[do 4z
ur sjuepns Je[rwrs o} pareduwrod s9SINOO SUIUO UL [[OM SSI UTES]

SQWIOJINO AUIUO SNSISA

A1 paredwod yorym (Z00z-9961) SAONIL [eunof [G Jo MIIAY

QINJEISI] SUITUO A} WOIJ SAIPNIS JO UOTIA[AS © JO SOLI
-pwrwins pue eyep [SGON] SOUSHRIS UOHRINpH I0§ I9JUI)) [BUOTIEN

(S000) 'Te 10 OBYZ

pringer

As

SIUOPMNIS “IOAMOY SJUAPNIS D) SWOS JJAUIQ ULD UOIBINPD JUIUQ  “BIep SAHJI ‘YoIeasal s Joyne Surzinn SuruIea] suruo Jo marady (6107) NX pue nX
SUOI}03s
A7 uey) 19))2q ‘SaSeD QWS UI ‘PUE 3SI0M OU pauiojrad sjeuriof
PLIGAY pue QUI[UO UT S)USPNIS PUNO) SISA[EUR [BUONBAIISO A[JOLIS
Surkojdwa sarpnys XIS {SAW0INO FUTUILI[ JOMO] YIIM PAIBIOOSSE
S9SIN0D PLIGAY PUE QUI[UO PUNoJ SA[qeLreA Jonuod SuneiodIiodur sar
-pmys 2ANdLIOSIP ($3SIN0D 7] Ul s19ad uey) A[JUSISJJIP OU O} ISIOM UOT)J3s QUIUO
ApysSts pawroyred s9s1n0d PrIqAY JO SUITUO UT SJUSPN)S Punoy sars ATIny 10 prIqAY QU0 JSBI] J& 0} UOTIIRS T, QUO Ised] Je paredwiod
-9jens rejuswiadxa-isenb 1o uoneziwopuer Surkordwa sarpnys 221y, YOIYM $T0Z PUB €10 Udamiaq paysiiqnd sarpnis sA[am) Jo VA (ST02) NA
s3urpuy Ao3] poyrew/usIsaq Jiom/Apms

Post-secondary online learning in the U.S.: an integrative...

(ponunuoo) ¢ s|qey



A.C. Hachey et al.

736

S9SIN0D
Az 03 paredwod s9s1nod aurfuo
paddoip a3e1oAe uo syuapnis
QIOW :S3SINOD 7 pue SUI[UO
10J SOpeIS o) Ul 9JUAIYIP ON

SY'd'D TOMO[ YIIM SJUIPMIS J10J
SUnYeI-9SIN0D AUIUO JO SIOAY
QAnRSoU JoSIe] A[[enUdIdYIp
MOUS SI[NSAI {SISINOI 7] Ul
SJUOPNIS UBY) SOSINOD dINInj pue
9peId Jo suLe) ur asiom A[en

-ueysqns wiojrad sjuepmis auruO

Q)BI $5900NS 1SaYSTY pey
SJUSPNIS SUIUO ‘SIUSWIUSISSE [[8
parordwod oym syuapnys Suowre

‘os10m pawIoyrad sjuapmnis
A2 “@s1nod ay) pajerdwod
oyMm SJUIPNIS J0J JUNOIIE OJUT
uonLyie Sune; JNOYIM SJUIPN)s
J7 uey) osiom pouriojrad
SJUSpN}S PIPUI[q pue UIUQ
Kyrepow Jo sso[pIegal ‘ssadons
QuI[uo JuIpMIs Jo s103orpard
SE ‘S100S [V JUIXd JISSI[ ©
0} pue ‘sy'd'D AJnuopr s)nsax
UOT)O9S QUITUO UT SJUIPN)S JOJ
punoj $a109s IOV PuB s'V'd'D
ueow 1oy31y ‘opeIs [euy ur
QOURIRYJIP [N dpew AJePOIA

SOpeIn ‘UoNLNY

(0102-L002)
sisA[eue ejep uoneonpa Jo 939100 Ty
I 2Anoadsonar ‘usisop O ue Wolj SJuapnIs gg="u

sIsA[eue
BIRp (Y]) YoIeasay [euonm Aysioarun jyoid-10y
-nsuy aAnoadsonar ‘uSisop 4O 9SIe[ B B S)ULpNIS $840ET="U

DD onueny
-PIA © J€ 9SIn0J eI1qa3[y Ue ul
sIsA[eue Bjep ouew SjuapnIs (JUI[UO % Q¢ ‘PIPUI[q
-10510d aanEInUEND ‘USSP HO %8 AT %SE) L9T=U

(0102-6007) As1oAtun

SISATeUR BIEp doUBW SV 9reard [[ews ur $9sIn0d

-10J10d 2AnyRINUEND ‘USISOp Qoueuy [euostad ur (aurfuo
(20) reuswLradxa-1seng) SjuapnIs Y} Jey) ¢8I =u

(2100) umoig

(L107) Te 10 1o8umag

(1102) 'Te 10 4qusy

(1107) dunig pue A1y

sSurpuy Aoy]

poyiow/usisaq 1x21u09/91dwes

y10m/Apmig

(9¢ =) saIpN)s 25102 J[SUIS 10 1S S[SUIS (JAJA) POYIOW PAXIW pue 9ANEINUENY) § 3|qe]

pringer

As



737

Post-secondary online learning in the U.S.: an integrative...

QUI[UO MBIPYIIM 0} A[YI]
SS9[ 0°E <S, ' V'd'D M sjuapnis
WLIS) JUSLIND JY) UT MBIPYIIM
01 AJoY[I] 2I0W SISINOJ AUITUO
woij maIpym Aisnoradid oym
SJUOPNIS $SIOTUIS-UOU UBY) MBI
-3IM 0] AJOYI] SS9 SIOTUDS (90U
-110d X9 OTWOPEI. SI [EMBIPYIIM
Jur[uo jo 10301paxd 1s93uong

S9SINOD AUI[UO
ur 19)9q peurtoyrad sydo
IOUSIY YIm SIUSPIS $SIUIPNIS
uaw ‘193unok ‘Kjrrourw uey)
sopeid 1oySIy pey sjuopnis
UAWOM ‘IOP[O ‘AILIOUTW-UOU
$SJeuLIO] SULISJO 9SIN0D

U99M19q 9JUIQJIP OU IO ANIT
Kyepow
JO SS9[pIeTAI ‘9SIN0D PIdUBAPE
QI0W “JXAU Y} UT J7.] Uey
19)19q pIp 9sI1n0d K10}oNpONUL
91} JO UOT}OaS PLIGAY JO SUI[UO
300) OyMm SJUAPMIS {7 Sopers
10119q pey sjuapn)s AJepour Jo
SS9[pIeSal ‘9sIN0d A1030npoxul
9} UI SS9OINS JUIPNIS IOJ J0IOBY

juedyrusis A[YSIy e sem y'd'D

K)ISI9ATUN 9)B)S 9FIR]
sIsA[eue Bjep ouew ® e (0107 Surds) sosinod
-10j10d aaneInUENb ‘uSIsop O QUITUO UT SJUOPNIS g7 =U

(€102-0100)
SIsA[eue ejep Kys1oatun o1qnd o5re| €
|1 2an2adsonar ‘ugisap 4O WwoIj SIUIPNIS 7 0f [ =U

(2107-0102)
uonmISuI JueIs pue| JISOMPIN

#107) ‘T8 12 uRIyO0)

(S100)
urwonboe[ pue ySneueae)

(€1027) ‘Te 10 suing

s3urpuy Aoy

sisA[eue ejep B J& S9SIN0D 9IURIOS UOT)
I 2An0adsornar ‘usisop O -BULIOJUT UT SJUIPNJS 7E =U
poyow/usisaq 1x91u09/91dwes

Jiom/Apms

(ponunuoo) t 3|qey

pringer

As



A.C. Hachey et al.

738

uawr 03 uostred

-Wwod Ul pue g, Uey) auljuo
QIOUI PI[[OIUD USWOM $SISINOD
QUITUO UT SJuopn)s 13UnoA uey)
Ioy31y ApueoyruSis pa1ods
(s1e9k G7 <) sjuapnis Iop[o
{sonITepOW Y30q Ul USW PAULIO)

-1adino uswom fourfuo uey) (L102-S102) 'S'N
uonodas Jz A ur s'y'd'o 1eysy 4S ay) ur Aysrearun drqnd
pey pue sopel3 [euy uo Ioysiy sisA[eue ejep ur sjuepn)s Sununodse (7.4
Apueoyrugis paIoods sjuepms sopeln) ‘uonupy I 2anoadsonar ‘udisop 4 €y =U ‘OUIUO $Z[ =U) /GS=U (8102) Aa1preq
syuopnys

J2d uey) yoom 1od sinoy a1owr
Pa3I0M PUE SINOY JIPAIO JOMAJ
3[00) ‘SIOTUQS 9FD[[09 IOP[O 9q
0) AJoYI[ 2I0W 1M ‘S''d'D
JOMO[ PeY SJuapn)s auIuo
SJUROYTUSISUT QIOM SIIUSISYIP
‘V'd'D 10 Surjonuod 1eije Inq
‘s)uapmIs 4¢ Uey) sopeisd Jomof

PEY JUSPNIS SUI[UO $SONI[EPO UOI-}0RJSIIES sisA[eue ejep (0107) Ais1oamun DN ueqin
U93M}3q UOTIORISIIES JUIPN)S paataorad (sonsi-1a)oeIeyd Koamns ‘sisA[eue ejep aouew ue Je spuapnis A30[01008 (J7
UT QOURIYIP JUBOYTUSIS ON juopnis £q Juew-foruy -1oy1od eAneinuenb (uSISop NN [£Z=1U QUI[UO Z]Z=U) §9¢ =U (T102) T8 19 [joosug
S'Vd'D

IomO[ pey ‘AIfepow Jo Ssof
-pregar ‘syuepnys oruedsIy pue

Joe[q $S9SINOJ QUITUO UT [[OIUD SONSLIO) sisA[eue ejep DD uegin
0] A[Y[I] SS9 SIUAPMIS AJLIOUI[N  -OBIBYD Judpnis Aq Judw-[[oIug NI 2anoadsonar ‘udisop 4O N 93Ie[ B ul sjuopnis ()gEg=u (1102) ‘T8 12 Aemuo)
s3urpuy Aoy QINSBIIN poyeuw/usIsaq 1x9u0o/d[dwes Jiom/Apms

(ponunuoo) t 3|qey

pringer

As



739

Post-secondary online learning in the U.S.: an integrative...

PEO[ 98IN0d
AABQY ‘pajeATIOWIUN ‘QATSU)UT
Qu JO J[NOYJIP 9SINOD ‘SANNOY
-JIp [e21Uyd9) “9[A3s Suryoes)
$,J030N1SUT J0 ‘A)I[epour o]
1.uptp “(seniqisuodsaur Ajrurey
pue ylom ‘Apnis Suroueeq
‘presy) swopqoid reuosiad
:suoseaI 1Yo ‘dn yojes o)
Anpiqeuypuryaq Sulfrey o) onp
K[981e[ $$900NS-UOU UI[UO
‘QUITUO SOpeIS 192q pey SIIPaId
QIOW )M 3SOY} PUB SII[[OIUD

AJ1e9 ‘syuapnys (s1eak Gz <) JapI0
sapeis suruo
syoedwit Ajeanisod A[eroudd
paje[dwiod syrpard uoneonpa
10y31y Jo Joquinu I9yeard
£S9SIN0D 7] UT PIAIISQO
SQOUQIYIP JOpuas ou {(JoAQ]
JuedyIuSIs 9%()] 9y} Je) duIuo
uowom uey) sapeis 1931eq
POUIE? USW $SONITEPOW [}0q UT
sopei3 [euy Jo Io3o1paid jueoyru
-31s A[y31y v'q'o “ueyroduwr oq

Kewr $3SIN0D OJUT UOTIOI[IS-J[OS

s10308j 10edwt paAladIad (opein

sIsk[eue
eJep AoAIns sisA[eue ejep
NI 2Anvadsonar cudisap AN

sisATeue
BIEp AoAINS (SISA[eUR BIRp
I 2anoadsonar cusisap NN

(0T0T-600T PU® ‘9007—-S00T
‘10-0002) DD AN ‘19159400
B WOIJ SJUSPN)S AUITUO §¢H =1

3SINO0d OQENCC
B UI SJU9pn)s ssaursng (duruo
S8T=UJ7d 61T=U) pOS=U

(€107) ouz19g

(8100) T& 19 I9[pudq

s3urpuy Aoy

poyow/usisaq

1x0)u09/9[dures

Jiom/Apms

(ponunuoo) t 3|qey

pringer

As



A.C. Hachey et al.

740

a3ueyd
[euoneAnow jo suroped renuo
-IQJJIP MOUS JOU PIP SJUOpNIS
aurfuo pue g ‘Afepour 10y3o
Ul SIoUIB9[ Jo3unok os[e pue sio
-UIB9[ JOP[O g7, 18y sorer ssed
pue SopeIs JoMO[ pey SIoUIed|
QUIUO JOPIO ‘SNJE)S UOTIRIdUT
10 STJB)S [BIOBI/OTUYID ‘JOpPUST
Jo 10edwr ou ‘syuApMIS J7
uey) SOpeIs Jomo[ paures pue
MIIPYIIM ‘PO[TEJ SHUSPNIS AUI[UQ
A7 9S0Y) UBY) SWEXD SSE[O-UI
U0 J9MO] AJueOYIUSIS PAIOds
9SINOD SUIUO UI SJUIPIS "Y'd'D
1oMO[ INq ‘S'Y'd"D 1oYSIY Yiim
sjuopn)s Suowre SANI[EpOuT
U29M19q 9UAIQYIP OU $QUI[UO
SNSIdA 7 Sopeis 1oy3iy pey
SJuOpNIS SUIAQIYOL-IOMO] pUE
‘$JUQpN)S UaW ‘syuapmys drued
-STH 9ueoyiusis A[[eonsnels jou
Jnq ‘sjUSPN)S AUITUO URY) SWEXD
uo 19139q pawIoyrad sjuapms Jz.q

UOT-JBATIOJA] $SOpeID)

sisATeue ejep Aoains j1odax
-J19S ‘SISA[eue ejep 9OUBLIO)

-1ad aAnenuenb (uSisop NN

sisATeue eyep oouewIojrad
aAnenuenb ‘quowudisse wop

-uel y3m uSisop [ejuowradxyg

20°'sn
7S B WOIj SJUIpNIS SONBW

-yjew [eIuew-doeAdp [z =1 (6107) 'Te 19 s1oueL]

AYISIOATUN QATIOQ[AS dTIe]
© Je JySne) 9SIN02 SOIWIOU0ID
-OIDIJA] © WOIJ SIUAPMIS 7

L6=UQUIUO C[Z=1) T[¢=U (€107) 'Te 30 o131

s3urpuy Aoy

poyow/usisaq

1xa)u09/91duresg SHom/Apig

(ponunuoo) t 3|qey

pringer

As



741

Post-secondary online learning in the U.S.: an integrative...

SIuapmIs J7 4 UBy) S, V'd'D
93ereAe 10y31y Apueoyrusis pey
SIUSPNIS AUITUO ‘ONeI AJel UOT)
-1IIB g7 "SA QUITUO 1S9MO[ Y}
PEY 0'C>"V'd'D Yim sjuopms
'0°C>V'd'D B yim sjuapmis
Suniqryoid uoym uonimie Jz.i
pue auruo usamioq des ayy
ur 1o uonLye auijuo ur doip
JULOYTUSIS OU (ST UONILINE Ul
QOUQISYJIP JUBOYIUSIS B el
jou pIp sa1od "y'd D 2ANILNSTY
SISINOD 2INJNJ UT SSIOINS ISINOD
QUITUO U)IM Paje[a1Iod A[SuoIs
90udLIadXa 3SIN0OD JUITUO JOLIJ

SJUApMIS 7 939[[09-ur-own
-1s11J 0} UoSLIEdWOd Ul UOTUDII
pue sape1d 19)sowas [euy Aq
PAINSEAW SE ISIOM PIITe] SJUP
-1JS QUITUO AT[[0I-UT-OWIT}-ISIL]

auruo 03 paredwod

T 9yer ssa00ns 1yS1y & pey
G UBY} ISP[O SIUIPN)S {SUOTIOIS
aur[uo 0} paredwod suonodas
Jzd ur siofew weaSoxd yiesy
pUE ‘USW ‘USWIOM O] IoYears
$SQ00NS JUIPNJS $SHUIPNIS UI[UO

SOpEID) {UoNLNY

800C ySnoiy) eiep evon

sisk[eue eyep -1ppe (S0Z—007) DD ueqmn
NI 2anoadsonar ‘ugdisap 40 931e[ B 18 S)USpNIS QT =U
sisA[eue ejep o))

I 2Anoadsoner ‘udrsop @) ueqan a3Ie] € Je sjudpnis )8 =U

sIsA[eue ejep oduBRW DD X, B I8 SIUSPNIS dWN-ISIY
-1o312d aaneinuenb ‘uSisop 4O (4T €9 QUIUO ZG=U) G[[=U

(11-80027) DD N.L ®
Ul $9sIN0d A30]01q UI PI[[OIUD

(€107) 'Te 10 Aayoey

(Z100) 'Te 10 AoyoeH

(£107) UoIkB[D puE SBWO0D

) uey SHUAPMIS J 4 10j 1ySiy sisATeue ejep sjuapnIs (474 Syep=u
soyer uonodwoo pue sopeis [eury Sopein) ‘uonuy I 2Anoadsonar ‘usisep O LQUITUQ LETZ=U) 78S9=U (2107) uewren
s3urpuy Aoy poyeuw/usIsaq 1x9u0o/d[dwes Jiom/Apms

(ponunuoo) t 3|qey

pringer

As



A.C. Hachey et al.

742

V'd'D I10] SuI[onuod uaym
u9A? ‘0oudrIadxe auruo Jord ou
PIm spuapnis uey) uonardwod
9SIN0Y NHLS QUITUO [NJSS900NS
JO soje1 1omo] Appueoyrugis pey
98IN09 duI[uo Jotid JUO USAD
ur  Jo (J & paued 1o paddoip
oym sjuapmys Sy d'D 10y Sury
-[OIIUOD UYM SOWODINO JUI[UO
INALLS 2ming A[y1[ Jnoqe uon
-euLIOJuI JUBdYIUSIS pIappe
QouaLIadXa 9SINOD SUITUO JOLIJ Sopeln ‘Uonupy
SOWO09IN0
9SIN0OJ AUIUO Jo 10321paId pood
' sem y'J'D ‘@ousrrodxa 9sInoo
aurruo Jord Jnoylim sjuapnIs
10} 'Y'd’D UBY) UOT)USJAI pue
SOpeI3 9SIN0S QUI[UO ANy
Jo 10301pa1d JueOYIUSIS QI0W
SOWO09)NO ISINOD duI[uo JoLd
*20uarIadXa 9SIN0d JUITUO

snoradxd yim sjuepnis 10, uonuny

(Z102-002) DD AN uegin
95re[ ® Je QuI[UO 9SIN0D LS

© j00) OYM SIUapnIs 99G[ =u

SIsA[eue eyep

A1 2anoadsonar ‘udisap g0 (S102) ‘T 10 Koyoey

sis[eue eyep (010T—+002) DD

I 2anoadsonar ‘udisop 4O  ueqan 3Ie[ B UL SJUIPNIS 796 =U #102) ‘T 12 Aoyoey

s3urpuy Aoy QINSBIN

poyow/usisaq 1x91u09/91dwes 10m/Apmig

(ponunuoo) t 3|qey

pringer

As



743

Post-secondary online learning in the U.S.: an integrative...

QuITUO pue 7 SUI[[OIud
Sjuopn)s udam)aq a3e Ul 90U
-IQJJIp OU ‘oUIUO JUI[[OIUD IO
UOSEBAI S POJIO SEM QOUSIUIAUOD
T AIom §'V "D 10YSIY yiim
SJuopM3s ‘ouI[uo 0} uosrredwod
ur 4z Sopeis Ieyeq pey sjuapms
syuapnys oruedsiy Io3unok
01 uostredwos ur syuopnys
oruedsTH Iop[o 10J SOpeIS auIuo
Iomo[ punoj ‘Apuspuadapur
Iom 0} K)1[Iqe pue juowade
-uew own ‘s1ayndwod yhm £oed
-1JJ9 J[9S 9pN[oul SOpRI3 QUI[UO
Sunoedwr se paynuapr s10Jo8

sopeIn

sopeIn
QUIUO [[0IUR 0) ATONI] 210w
SJUaPNIS USWOM ‘sapeid [euly
10y31y Apueoyrugis pey sjuop
-ms gz pue s1ad g, ueyy
SJUSWUSISSE 9SINOD UO ISIOM
pawroyrad syuapnis auruo
‘ouruo juads awm jo junowre
‘suroyed uoEOTUNTITIOD UT
SOOUQIYIP JUBOYIUSIS OU
SJUAPMIS 7. UBY) Jomo[ A[ued

-g1uSis 'y’ d'D SHUIpNIs uruQ

SOpEID) {SONSI-IaJoRIRYD
juapnys Aq Just-[[oIu]

K)IsIoATUN 9)BIS S

a31e] ® 1 sjuapn)s sonSIN3ur

(auruo Jrey=10q) [g¢=0
pue /]¢=u ‘sojdwes om],

sAaAIns ‘sisA[eue ejep

I 2Anoadsonar ‘usisep A (S107) Jowed pue uosuyor

SAQAINS ‘SISATeUE BIRp QOUBW
-10312d 2aneInUENb ‘USSP NN

X1 JInos ur uonmmsur Suraies

-o1edsIy Je sjudpms g9z =u (€£102) ATeD pue uosuyof

s1ofewr A3ojoydAsd

0} PI)TWI] ISINOD djenpeIs

-Iopun ur pa[[oIud (4
TE=1U 'oUluo §¢=1) 96 =1

sIsA[eue eyep aouew

-10312d 2aneInuUENb ‘uSIsop O (#107) SWeH

s3urpuy Aoy QINSBIN

poyow/usisaq 1x91u09/91dwes 10m/Apmig

(ponunuoo) t 3|qey

pringer

As



A.C. Hachey et al.

744

Qouarradxo JIoM )M oW}
-)1ed QI0W QIOM pUE S)UIPNIS
A7 18 Jop[O I19M SJUIPNIS

QUITUO 7 PR[[OIUd Isoy)

S SJUQUISSISSE [[B UO S)NSaI
Te[Iwiis pey Sjuopnis auiuQ
110ddns
[euonezue3io pue A[ruwrej ur
JuIolIp ApueoyIusis 9q o}
punoj synodoip surjuQ ‘nodoip
QUITUO UO 199JJ JOIIP pue
JueOYTUSTS B 9ARY JOU O} PUNoj
[9AQ] [eUONBONPA pUE JOpUa3 A3y
s19)9[dwoo 10} opeId
joedWwr JoU PIp WLI)-)SIY Inq
auruo 93o1dwod 03 A[NI] SS9
Sjuopn)s WLIoY-)sIy ¢s19)9[dwoo
10§ 9pei3 1oedwr jou pIp peo|
OTWwopese Jnq SyuSpmnys dwin-jred
uey) 9jo[dwod 03 A[oy1] 210w
SJUOPN)S QWI)-[[NF ‘PUNOJ SIS
Iopuas ou $19139q 1o D, JO
9peis jo si0jo1paid jueoyrusis
ram jJuardioar [[o4 pue ‘Ayroru
-[39/2001 ‘93 Jou sem juardroar
[1od ‘uonordwod jo aanorpaxd
QoM WLIA)-ISIY PUB Peo|

JIUIPLOE ‘AJIOTUYIS/a0R1 A3y

SopeIn) ‘UoNuNY

SIsA[eue eyep

syuawaaoxdwt payrodal-j[as

‘sIsATeue ejep Qouewioyrod
aaneinuenb udisop WIN

sAQAINs sIsATeue ejep ouBw
-10y10d aaneInuenb ‘udisop WA

SIsA[eue eyep
1 2andadsonar ‘usisap 4O

Kyis1oATun
1D ueqIn oSIe[ € J& S9SIN0Dd
Sununoooe ur SUIPMIS (O] =u (1107) AYSMIYsaId pue yory

KYISIOATU() ISOMPTIA]

oS1e[ © wo1y syuepms /[ =Uu (6002) 104D pue yred

20
JSOMPIJA ® I 95In0d £30[01q

QUITUO UR UT SJUIPNIS /89 =1 (S107) pIsmalery

s3urpuy Aoy

poyow/usisaq

1x01u00/0[dwes spHom/Apis

(ponunuoo) t 3|qey

pringer

As



745

Post-secondary online learning in the U.S.: an integrative...

SOpeIS QUI[UO JOYSIY PIATOIAI
sazzmb uo swn a1ow juads
oyM SJUIPN]S {QUITUO SUIOIINO
SJuapn)s & 0} paje[oIun
QIoM 2IM[ND pUE ‘IOpUA3 O3y sopeIn
J2d 01 paredwod
uornoeysnes pue juowedesus
IoyS31y pue SI0)ONISUT YIIm
UONBOIUNWWOD 19))9q partodar
2IM)ONI)S 9SINOJ JY) JO Surpuels
-Iopun 19)39q pey SISIN0d UIUO
ur sjuapnys tayer uona[dwod
10 S)uUSpNIS JOYI0 Y)IM UOoT)
-BOIUNWIWOD ‘SIpeI3 0} paje[al
S9SIN0D J7,] PUE UI[UO UIIMIAq
SOOUQIYIP JUBOYIUSIS ON

UOI-10B)STJES
POATOOIR] (SpRID) ‘UONLINY

siofew 1oU)0

9s0Yd oym sjuapmys 0} pared
-wod A[[eo1uapede pagejueApe
Q1om ASojo100s ur Furiofewr
SjuopNIs ‘opeIs auIuo Jo 10}
-o1paid jueoyrusis Jsouwr oy} sem
V'd'D ‘opesd pue durfuo juads
owir) usamiaq diysuoriear oan
-1s0d ® punoj {udwW uey) UIUO

PI[[OIUR SIUIPN)S USWOM IO sopeIn

sIsATeue ejep Aessa juapmnis
‘sonAreue eyep Jg 01 paredwod

9SINOJ ssAuIsnqg

QUITUO UE UI SJUIPNIS §Z7=U (L107) Suensg

sAaAIns ‘sisA[eue ejep aouew
-10y10d aaneInuenb ‘uIIsop WA

K)ISI9ATUN B TR

Sjuapmys djenpeid-ropun g9 =u (8707) SerwuyoeN pue I95jos

(0102-6007) Ayisioatun
orqnd a3re[ © Je S9sIN0d 300

-100S UI SJU2PN)S AUITUO 97 =U

sIsA[eue eyep oouew

-10312d 2AneInUENb ‘uSIS9p O (Z107) Aoqeky

s3urpuy Aoy QINSBIN

poyow/usisaq 1x91u09/91dwes 10m/Apmig

(ponunuoo) t 3|qey

pringer

As



A.C. Hachey et al.

746

sopeis auruo pajoedwt A[oAn
-150d YoTyM UOTJORJSTIES 9SIN0D
pue Aoedrjje-jjos A3o[ouyoa)
1M PIJR[ALIOD STY) {SASIN0D
QUITUO JI2Y) Ul UONBATIOW JO
S[OAQ] JOUSIY pey J[NSaI & Sk pue
‘$9SIn05 QUITUO SUDYe) USYM
SQ139)e1)S SUTUIRY[ 9ANIAYQ
Q10w pey saoudLIdx? Furures)

sIsA[eue eyep
KoAIns sisATeue ejep douew

auruo snotadxd yIim sjuapmg apeln -1ojxad aaneinuenb uSisop NN
S9SIN0D
A Ul Uy} 95In09 QUITUO 3y} sisA[eue vjep
ur sopeis AFeIdAR JOMO] Pey USJAL pe1n 1 2andadsonar ‘udisap 4O
(v'd'D 1eysny Apysis

pey sjuapnys AuI[uo Y3noyy[e)
S)uapNys .4 Pue SUI[UO I0J
"V'd'D Jotxd Ur 90UAISJJIp JULIT
-JjrugIs-uou punoj ‘syuapnis pade
[BUOBIIPEI) UBY) SISINOD SUIUO
ur Gg Uey) JOP[O SHUIPNIS JO 19q
-WINU 19)eaIS $9SIN0D QUITUO UT
19yS1Y UonLIIE {SUONIS JUI[UO
uey) Joy3ry Apueoyrusis arom
A siuapmys 10y sapeis [eur|

sIsA[eue eyep

SOpeID {UoNLNY I 2Anoadsonar ‘usisep O

(6002-8007) As1oATun

S © 1 sjuapmys jenpeid
pue djenpeId-ropun gz =u

(0102-1002)

9SIn0d areMm)jos uonedrjdde
SSQUISNQ B UI SJUIPNIS $79=U

potrad 1e9A-() © I9A0 AJISIOA

-Tun 9Je)s [euoISar g§ [[ews

© 1@ SJuapnis (J2d SSee=Uu
“auIuo 97z =u) [Z95=U

(€107) 'Te 10 Suep

(1107) Te 10 JouSem

(¥1027) UBFHD pue [PAue],

sSurpuy Aoy] QINSBIN poyow/usisaq

1x91u09/91dwes

Jiom/Apms

(ponunuoo) t 3|qey

pringer

As



747

Post-secondary online learning in the U.S.: an integrative...

SOOUQIYIP
urejdxo Aew SONSLIAIORIRYD JUSP
-1)$ SOJOU JOYINE $SUOIIOAS IOYI0
[Te Uey) UONOBISIIES JO S[OA]
IoMO[ pajiodal uoNIAs AUIUO
QUO ¢S9SINOD UIOMIIQ PIXTW
INq SANI[EPOW [)0q UdaMIaq
Te[ruirs sem oouewIofrod Juopms sopeIn)
s109d Iop[O I191]}
0) paredwoo uoym AJNI] SS9
PUE ‘JZ SNSIOA QUI[UO SISINOD
INALS 2191dwod A[[njssadons
0) A[Y1] ss9 Apueoyrudis ofe
JO s1B9K §,7 > SIUOpN)s $SaSIN0d
INALS SUI[UO UI S9Jel §$900NS
[eonuapI A[Teau pey s1opuagd
Joq ‘uowW uey} JoYJel SoSIN0d
INFHLS A¢A Ut pa9dons 0}
K[oy1] 210w APUBOYIUSIS USWOA uonumy
s1919[dwod JzJ uey) sioy
JIPaI10 19JeaI3 paures s10)o[dwod
QUIUO ‘A)I[EpoW JO SSa[pIe3ax
‘sopel3 9s1n0d Jo 10301paid 159
18213 sem "y d'D ‘sjuapns 4z
PUE QUI[UO U0M])Aq SIJLI dIN[Ie]
pue uorodwod Y} ur SAOUd
-IOJIp OU SJUAPMIS 7 Ueyl
SINOY| JIPAID IOISIWAS J)edIs
POUIB 9ABY PUE JOP[O ‘USWOM
9q 0) POpUL) SJUSPNIS UIUQ

UONLIE ‘SONSI-I)ORIBYD
juapnys Aq Jusw-[[oIuU

sisA[eue ejep
SAQAINS ‘SISATeuE BIRp QOUBW
-10312d 2aneInUEND ‘USSP NN

KIISISATUN) 181G (]S B I8 S90UD
~10S SALISYSY PUB JIIP[IM Ul

$3SINOD OM] UT SJUIPNIS GO =U (£107) Iouonp

1102
PUE ()7 U99Mm19q 9SIN0D
s1sk[eue ejep NALLS © 003 0ym DD AN

I 9Anoadsonar ‘uSsop 40 Ueqin Ue WOIJ SJuapnIs )0)9¢ =Uu (BST0T) ‘Te 30 SIPRIM

(o10g Suds) [nDFH] A
-IOATU() 1O 9F3[[0D) Yoelg A[[ed
-LIOJSTH © JB Sjuapnjs (] =u

sIsA[eue eyep oouew

-10310d aaneinuenb ‘uSisop 4O (8107) USIY pue UOS[IA

s3urpuy Aoy QINSBIN

poyow/usisaq 1x91u09/91dwes 10m/Apmig

(ponunuoo) t 3|qey

pringer

As



A.C. Hachey et al.

748

SIS AoeoLyo-J[as pue
‘Teuosiad ‘o3en3ue] ‘Termynd
se yons s10joey Aq pajelr[ioey

sem douruLIOjIad SruIOpeROR
Ssjuopmys Ajuiourw ‘douewojrod
orwopese pue ‘Apmys jo weidoxd
‘$9SIN0OD QUITUO JO IJoquInu
‘a3esn ASo[ouyoa) usamiaq
punoj diysuoneyar aanisod

‘oouewIo)Iod OTwopese Ay} sIsA[eue eyep
i digsuonerar ou pey oSesn uor KoAIns ‘sTsATeue ejep oouew Ayis1oATun *§'n S B IR -
BIPSW [BID0S PUB UOTOR)STIES -JOBJST)BS PIATOIR ‘uonuyy  -1oyiad saneinuenb ‘uSisap NI SIUSpm3s aurfuo AJLIOUIW G| =u (91027) YIS pue yeogax mo
sSurpuy Aoy] QAINSLIIN poyow/usisaq 1x91u09/91dwes 10m/Apmig Sm.r
&l

(ponunuoo) t 3|qey



749

Post-secondary online learning in the U.S.: an integrative...

Kyepow

Io)I0 UT Sne)s pIryo Juapuadap
Jo 1oedwr ou ‘syuapnis o[3uls uey)
opeis .y, ue uIes o) A[oyI| a1ow
SJUSPN)S AUITUO PILLIBW ¢A)I[RpOU
I9UIIS Ul SNIR)S UONRISUa3-1SIy
Jo 1oedwr ou ‘sjuapms 9[qISI
-JURID) [[9J-UOU UBY) 9SINOD
QUIUO UE UT 9peIs Y, U. UIed 0)
AToN1] SS9 s)UdpNIS 9[qISI[A-1URID
112 $SenI[epOwW [joq ur sapeis
19yS1y pey SINOY SIIPIIO oW
IIM SJUSPNIS $SANI[EPOW Y1oq Ul
SJUOPN)IS AWN-[NJ UBRY) MBIPYIIM
0} A[oY1] 210w Ssjuapmys awn-jred
¢sopeis 1oy31y 0} poJe[aLIod pue
$2100S [ DV 1y31Y pey sjuapmnis
QUIUO {SOPBIT JO SULIY) UT JUI[UO
usw paurio}iad Ino uawom Ing
uone[dwod 10y 19puad Aq duIjuo
SOOULIQJIP JULOYIUSIS OU (o1
-[[epoul y1oq Ul y/, UB UIB 0]
ATo¥I] 10W S)USPN)S [RUONIPEI)
-uou syuapnis g 10j sopeId

@, 10°D, .4, s10w yum .,
10y, PUB 9yew 0] A[oyI] 10w
SJUIPNIS AUITUO (J7]) 908}-0)

(1022100

-Q0kJ SJUAPNIS URY) MBIPYIIM sisA[eue Byep Y[ 2andadsonar 0D NLL e sesnduwred ordnynu
0 AJoYI[ 2I0W SJUAPNIS AUI[UQ sopeinuONLY  ‘UdIsop (4O) reuswrrodxa-iseng) woIj syuapnis )00 JA0=u (9107) A103010)
sSurpuy Aoy] poylew/usisag 1xau09/9dweg y10m/Apmig

(91 =u) SAIPMS IS-HAW (IA) POYIOW PIXIW pue dAnRInUEnd) § 3|qe]

pringer

As



A.C. Hachey et al.

750

sdrgsuone[a1 Juopnis-101on1suL
0] 1 9JnqLIIe SJUSPNIS JIYM
“quowede3us pue A30[0uyd9)
‘uoneAanow o3 des juswaaaIyoe
oune] aInque AJnoej (sasse[o
Az ut s193d uey) sopeis 19mo|
POASIYOR PUB SAJBI [EMEIPYIIM
Ioy3Iy pey auI[uo Sjuapnls
soune] {SSSe[d g Ul pPAIULsAI
-da119A0 Inq UOTIOIS AUITUO Y}
ur [[0IUD 0 SJUSPNIS AIYA UBY)

KJOYI] SS9 %0 SIUAPNIS OUNET -1)OBIBYD JUIPNIS AQ JUSW-[[OIUF

uonmIsul 1edk-f € 0} I9JSue)

0) A[1] ss9 APYSI[S aurjuo
sypai1o jo uontodoid 1oy3iy v
00} OyM SJUIPN)S {[[0IUIAI O}
K[oY1] $$9[ A[IYSI[S SI9ISAWIS
A[TB9 Ul $9SINOD QUITUO J0O) OYM
SIUAPNIS $SISINOD J7,] WOIJ ULy}
SOSINOJ QUITUO WOI} MBIPYIIM JO
[rey 03 A[oy1] 210w ‘uoneredard

JIWIPEIL JO SSI[pILTaI ‘SJuapn)g

STIYs 1ondwod o1seq pue ‘ydo
pasearour ‘9[A)s Surured| K1oypne
Se PaYNUaPI SISINOD JUITUO UT

2ouQ)sisiad 10J So[qeLIeA J0JOIPAI]

uonuny

sonst

(Quowr

-[[OIUI-3X) JOUI-ISISIO] ‘UOTILINY

uonmy

sjuopnys pue AJ[noej
UIM SMITAINUT ‘SISATRUR BIRp Y[
QAnoadsonar cudisop NN

sisATeue ejep [
aanoadsonar ‘usisep O

SISA[eue e1ep aoueW
-10319d 2aneInuenb ‘uisop 4O

DD VD d[3urs
® Je sjuopnis oune] ()] =u pue
Knoey O] =U ‘sjuapmIs DD VI
YA PUB OULET] UOH[IW Gy =U

porrad
Ie9K-{ B IOAO PUTIEXD SAF[
-109 $DD VA €2 WOy 000 yg=u

SOD Td
QAL JE SJUSPNIS AUITUO GTZ=U

(z107) ddnesy

(0107) nX pue sre33er

(1107) 1omog pue [[QLEH

s3urpuy Aoy

QINSLIN

poylow/usisag

1x01u09/91dureg

Jiom/Apms

(ponunuoo) g s|qey

pringer

As



751

Post-secondary online learning in the U.S.: an integrative...

(syuapnys
19p[0 Suturoyredino syuspmys
193unok yim ‘4z 10 punoy
SEM 9SIOADI J}) SOSINOD JUI[UO
A[uo ur syuapnis J1o3unok ueyy
UOTJUSJOI PUE JUSWI[[OIUS SUI[UO
198213 pey sjuapnis Joplo ‘At
-[epow 10J Iopuad Aq QOUAIIYIP
JuedyIUSIS OU JoA SUITUO PI[[OIUD
SJUOPNIS UAWOM dI0W K)I[epowr
JO sso[pIedal soje1 1y3Iy Je
paurejal syuei3 [[od Yim syuopnis
£J0J PAIUNOIIL SONSLISOBILYD
JUSPN)S DJUO ‘UONLI)E PISLIOUT
S9SINOJ JUITUO SuDye) JBY)
QOUIPIAD N[ {SONSLI)ORIRYD
juapnis Aq paure[dxe QOUIJIP
Im ‘Az Aoy Jo aurjuo Aq[ng
syuapnys uey) sopess Jurssed
pUE UOTIUSJAI JOYSIY PeY SOSIN0d
A2 pue duI[uo Jo XIw e 3unye)
SJUOpMIS AJISIOATUN TedK-f pue s
SJUApN]S uawW yoe[g IoJ
[e1oyouUaq 9q 03 UMOYS SNOUOIYO
-u£se o1oMm Jey) SISINOJ BIPAW
‘QUITUO PAUTE)AI 9q 0} A[ONI] ISEI]
QIom UdUI Yor[d ‘USW oune]

sisA[eue ejep J[
uonumy aAnoadsonar ‘ugisop 4O

[o10y pariodar jou s)nsax uon
-mynsut AJUo auI[uo] suonmIsur
Ioquiaw YV WoIj (suonnnsur

A[UO-9UI[UO 99T‘)EE =U SaM)
-ISIOATUN TBA-f 9EO'CT [ =U
DD 950°€1T=1) 857959 =u

(9102) "Te 10 sowef

pue yor[q UBY) UOTUAI dUIUO sisATeue ejep | SDD VD
IoyS1Y pey uswW AIYA\ PUE URISY uonumy aanoadsonor ‘uSisop gO 711 WOIJ SJUPNIS $87°9¢6°c=U  (91(07) POOA pPue SOIB[E]
s3urpuy Aoy QINSBaIN poyrew/usIsaq 1x9u0o/o[dwes Jiom/Apms

(ponunuoo) g s|qey

pringer

As



A.C. Hachey et al.

752

S9SINOJ PLIGAY JO QUI[UO
ur ‘sopeis IoYS1Y 9A10I 03 A[YI]
QIOW PUE ‘WOIJ MEIPYIIM 0}
AToYI[ SS9 SIUSPNIS JIOPJO $SISINOD
A¢d uey) v Jo sopel3 a1ow
POAIOOAI SJUIPMIS QUITUO ‘MEBID
-yIIMm IO [1e} 0] s109d J7 J1oy)
uey) A[oNI] SI0W S)uUapnIs QuIuQ
S9SIN0J
Az ATuo oxe) oym sjuopnis ueyy
uonMISUI Jedk-{ © 0 IoJsueI) 1o
90139p QJBIOOSSE UL UILd 0} A[oYI]
QJOW SISINOJ QUITUO WS Furye)
SIUOPNIS :UWII0)-SUOT {SOJeI 9SIN0O
dgd uey) 1omof siutod 9411 |
S9)RI UONUQJAI ISINOD AUIUO
$9SIN0D 7 SNSISA dUI[UO UT
asiom (uonordwos pue Jurssed)
SOW00INO JUIPNIS WLIS}-1I0YS

sisATeue ejep [

(0107-6007) $DD AM
or[qnd je syuapms 6£6°8y1 =N (£107) 1opury]

(T102
—9007) SO VO Ul pajjoIud
Syuapms (424 01S°06L° L=U
‘QUITUO 888°/.56=U)
61€°656'8=U  ($107) eHloJA pue uosuyor

s3urpuy Aoy

S9peID) ‘UonLNY aanoadsonar ‘ugisap 4O

uor sisA[eue v1ep yI

-1o1dwoo/a0ud-1s1s1ad ‘uontmy aAnoadsonar ‘ugisop 4O
QINSBaIN poyow/usIsaq

1xa)u09/9[duwes SHom/Apig

(ponunuoo) g s|qey

pringer

As



753

Post-secondary online learning in the U.S.: an integrative...

SOI00S
LVS pue s'y'd"D [00ys Y31y
JOMO] QABY] OS[E SJUIPNIS JUI[UO
‘VSAV 1o Juspuadapur se o[y
PUE ‘USWIOM “IOPIO ‘Sjuapn)s Jeak
[)Inoj 9q 03 A[oYI] 2I0W SJUSpNIs
QUIUO ‘SJUSWIT[OIUD YIJBW ISAO
joedwir aane3ou 19ySIy pey sjuow
-[[o1ua ysiSug ‘ouewiojrod
pUE UOTULJQI 95IN0d pajoeduur

K[oATeSaU JUSW[OIUL AUI[UQ)

S9SIN0J IOY)0
woiy sjuawfjorud Junjrys Adwrs
uey) ISYIel SJUSWI[OIUS MU
9onpur sSULIJO duIfuo Jsa33ns
S)[NSAI {SISINOD AUI[UO UT PI[[OIUD
sjuardioar [[o4 pue ‘uswom

‘(s1eak + (¢) SINpe SUIop
SISINOD AUIUO PUB J08J-0)-9J8]
U29M12q "V'd'D UI SOOUIIYIP JO
s10301paId JueoyIusis a1om snje)s
KjLIourwr Jou J9puas JYIION
JUOpN)S SWIES IO SI)SOUWIIS
L/{ U 90}J-0)-098] 'SA QUI[UO
SV'd'D IoMOT A[Uo 908J-0)-008]
9q 0) Uey) SISINOD I0BJ-0)-908]
pUE QUI[UO 30q a3e] 03 AJoNI]
Q10w yonw syudIdroar JueIs [[9g
‘SJUQPN)S JOPIO ‘SIUAPN)S dW-[[NJ

‘SJUSPIYS YA\ ‘SIUOPNIS O[BW,]

(Juow
-[[0IUS-31) QOUS-ISISIS] ‘UONLINY

£SO1IST
-I9)oeIRYD JUSpN)S Aq JUSW-[[OIuy

uontmy
sonst
-I9)0BIRYD JU9pNIS AQ JUSW-[[OIUY

sapeIn
£somst
-I9)0BIRYD JUIPNIS AQ JUSW-[[OIUF

(#1-C10T) Wasks DNN

sisATeue ejep I o) UTYIM SUOTIMTSUT Tedk-{

aandadsonar ‘ugisop 40O G WOl SIUIPNIS /TSI =U (9107) Yrwus
sisA[eue
BIEP PIOOAT QOUBINSUT 8IS
-yuowkojdwoun {sisATeue eyep Y[ (11-€002) SO0
aanoadsoner ‘uStsop g0 §G WOIJ SJUIPNIS 967 G97 =1 (#107) yorons

(S102-2102) [ANNS] washs
Q)e1S JIOX MIN dY) Urypim
SOD 0¢ WOy uapmIs 919 Ty=u  (L107) oueralprg pue eoysg

sisATeue ejep [
aanoadsonar ‘udisop 4O

s3urpuy Aoy

QINSLIN

poylow/usisag 1x91u09/91dweg 10m/Apmig

(ponunuoo) g s|qey

pringer

As



A.C. Hachey et al.

754

S98IN0D 7, pue

prqAy aye1dwos 03 Aoy Ajenba
QI0M SIUSPNIS SUOHMTISUT
Ie9K-f 0} 19JsueI) 0) A[YI] SSI[
QUIUO $ISINOJ JO JdqUUNU JAYSIY
€ )00} OYM SJUIPNJS {[[OIUII

0 ATYI[ SSI[ SWIA) IOT[IEd Ul
$9SINOD JUI[UO YOO} OYM SJUIPNIS
‘syuapmis Jg . 03 peredwod
MEIPYIIM IO [Tef 0) A[SYI] 10w
os[e 1nq ‘uoneredard orwopese
10139q 9ABY PUE SINOY AIOW JIOM

0 A[YI] 2I0W SJUIPNJS UIUQ  -IJOBIBYD JUIPNIS AQ JUSW-[[OIUF

9391709 JO N0 doip 0} pue
QUITUO [[0JUS 0} A[OYI] I0W YJOq
A[snoaue)nuits S}USpNIS e
0} POUIAAS SONSLISIOBIEYD IAYIO
‘ooua)sistad 9397109 uo 1090
JO0IIP OU PEY SAWO0IINO ASIN0D
auruo ‘939[[09 jo o doip 0}
A[oI] 9I0W 2IoM SJUSPNIS SUITUO
oMy ‘uond[dwos 9sInod auruo
JO sojex 1omo] payorpaxd g jo a3e
9y Jopun p[Iyo & SulAey {SJUIPNIS

uonumy (600T—+00¢) $939[[09
£somsI sisA[eue ejep Y[  [BOIUYDS) pUE AJUNWIWOD YA\
aanoadsonar ‘ugisop 40O Ul P[OIU SIUIPNIS L[ [S=U (e1107) s1e33er pue nY

1J0Q-USI9I0] URY) QUITUO YSLI (Juowr sisA[eue WAISAS A)ISIOATUN UBQIN ATI8]
19)2213 JB SJUSPN)S UI0Q-IATIBN  -[[0IU-21) doud-jsisiad ‘uonuyy  ejep Y[ 2anoadsonar ‘ussap g0 B ANND 1B SJUIpnIs €996 =u (9102) ‘T8 12 SIpRIA\
s3urpuy Aoy QINSBaIN poyrew/usIsaq 1x9u0o/o[dwes Jiom/Apms

(ponunuoo) g s|qey

pringer

As



755

Post-secondary online learning in the U.S.: an integrative...

SeoJe OIWOPRI. JWOS Ul 7]
sns1oA auruo des JUAWIAYOR Ue
9q Aew 21y) $18933nSs SV’ d'D
JOMO[ YIIM SJUIPN)S PUR ‘SIUIPNIS
yoelg ‘sjuapnis JoSUnok ‘udw
QI9M SAUI[OIP }sa3uoms Ay}
ym 9soy ‘gz 03 paredwoo
qurfuo doueuLiojrad ur sjuow

-0100p parogns sdnois yuapms [y

seaJe 109[qns ssoioe
PALIBA $199JJ0 SUTUIEI[ QUITUO $PIP
sjuapn)s IoSUNOA Uey) SISIN0D
auruo 0y Afrpear aiow pajdepe
SJUOPNIS ISP[O JUSWIUOIAUD
aurquo ay) o3 )depe 0) pa[33nns
SY D) JoMO] dAeY Jo/pue “Yoe[g
‘195UnoA ‘usw aIe oYM SJUSPMS
(sopei3 19mo|
pue 20ud)sisiod JoMmof[) sul[uo
ysI3ug pue yew £1030nponur
Sunye) sjuapms 1oy Joedwr oAn
-e30U 1SNqOI ‘SONSLIANOBIBYD
JUSPNYS SWOS J0J SUI[[ONUOD INJY

SOpeID ‘UoNLNY

SopeID ‘UONLINY

SopeIn ‘UuoNLy

sisA[eue ejep [
aAnoadsonar ‘ugisop 4O

stsA[eue eyep Y[
aanoadsonar ‘ugisop 40O

sisATeue ejep [
aanoadsonar ‘ugisop 4O

sa391[00
[eo1Uyd9) pue A)runurwod

¥€ SVM I8 $38I000 000005
ur SuUIPNIS OQQ‘0f IA0=1

(600T—+00¢) $939[[09
[e21uyo9) pue AJUNWWOd YA
Ul PI[[OIUD SHudpnIs L1 [S=U

(80—+002)
Siuapnis DD VA 000'vC=N

(¥107) s1eS3er pue nx

(€107) s1e33ef pue n¥

(Q1107) sresSer pue nx

s3urpuy Aoy

poylow/usisag

1x01u09/91dureg

Jiom/Apms

(ponunuoo) g s|qey

pringer

As



A.C. Hachey et al.

756

S9SIN0D
QuITuUO Ul PAUDsAIdarIon0 are
USWOM Op JOU PIP OYM SJUIPNIS
0) paredwod Jov) AY) Ja)Je SIek
 [enuapaId B pajo[dwod aurjuo
S9SINOJ J0O) OYM SJUIPMIS
(DD) 2391109 AyunuwItod oW
Op 10U PIp OYM SJUIPMNIS 0}
paredwod 92139p © ureye 0}
KJoY[I 210w 919M 939[[0J J& W)
1194} U O A[Te9 S9SIN0J QUI[UO
3001 oym sjuapmys paredard ssop

$9SINOD QUIUO UT [[OIUD

/10a1d “AyITIqour Irey) yruI| Jet
‘saniqestp [eorsAyd yim syuop
-nJs pue ‘sejenpersIopun [euonIp
-e1) uey) uona[dwoo-uou 99139p
JI0J SI0J0€J YSII OIOUWI 9ARY OUM

‘sjenpeIdopun [BUOTIPEI-UON

speo[

9SIN09 AJUO SUITUO UT [[0IUD 0}
AToN[I] SSI OS[ 2IoM SIUAPNIS
QUIOJUT-MO] ‘TOAIMOY] ‘SISINOD
QUIUO UT SJUIPNIS SWOIUT-MO[
Jo uonedronred Juisealour punojy
£QUITUO [[OIUD 0} AJOYI] SSI]

SJUOPNIS SUWOOUT-MO] PUe AJLIOUTIA]

uor
-101dw05/00u9-)SIS19J ‘UONIIY

wonmy

SOTISI-I9)OBIRYD

SHDN woly eiep Apmg
[eurpmiSuor| syjuspni§ Arepuo
-00s1504 Sutuuidag ‘usisop 4O

eyep Apmg
PIV Juspm§ A1epu003s)soq
[euoneN +00g ‘uS1sop HO

eiep Aprug pry jusp
-m§ A1epuodas-1So [BUOTIEN

Juapms £q Juow-fjoruyg  ‘usIsap (g0) [eiuswradxe-1send)

600T PU® ‘900T ‘+00¢ Surids
woiy uonmmnsur Krepuodss-jsod

® JE SJUapm)s dWm-)sIy )09y =U

(Y00T—€007) suonmusut OOy [
ur po[oIus sjuepnis (0008 =Uu

SIUAPNIS 00T Y6 =u

(#107) ouesalprg pue vays

(0102) "Te 10 sayuod

(L107) sn3ey10

s3urpuy Aoy]

QINSBIIN

poyiow/usisag

1xau09/91dweg

y10m/Apmig

(9=1u) sarpn)s aanjeIuesaidor Affeuoneu aanenUend) 9 3jqeL

pringer

As



757

Post-secondary online learning in the U.S.: an integrative...

s1ofew

INF.LS-uou ueyy NHLS 10}
193uons Apueoyrusis JUSW[0IUd
QUITUO UO SIOJOR) [BUOTIPRI)-UOU
Jo 10edwr ‘paseoIour S1030B]
[euoOnIpEI}-UOU JO Joquinu Jy}

se A[doays pasearour Ayiqeqoxd
9y} pue ‘OnsLIR)ORIRYD IOYJ0 AUk
UBY]) 2I0W ‘QUI[UO SUI[[OIUD JO
pooyrayIf 2y} pasearour A[3uons
SONSLI9ORIBYD JUIPNIS [BUONIPRI)
-uou ‘snyeys TSH pue diysueznro
‘sgs ‘uoneredaid orwapeoe 10§
SuI[OnuOd A[IYM SISINOD UI[UO
aye) 0] ‘A[oy1] 210W § s1ofew
INALS uowom pue ‘A[oyI] SS9[

stofewr INHLS Yoelg pue oedsiy

6 pasde

SJUSPNIS [BUOT)IPEN)-UOU ‘TOZUNOA
UBY[) SISINOD SUITUO UT PI[[OIUD
'SIK ()¢ < SJUSPNIS [EUOTIIPEI)-UOU
UQWOM QIOW SHuapnis o3e
[euonIpEI-UOU USW 0} pareduiod
S9SINOD SUITUO UT PI[[OIUD SJUIP
-m)s o3¢ [EUONIPEI}-UOU USWOM
aIow ‘syuapnis a3e a39[[00
[eUONIPEI) UBY) SUITUO PI[[OIUD

SJUOpPMIS 938 [RUONIPEI}-UOU IO

SOTISI-I0JOBIRYD

juapnjs £q Judwi-[joIug

SOTISI-10JOBIRYD

eIep Apmg
PIV JUSpMIS AIepuodasisoq

[eUONEN 800T ‘USISOp HO

BIEp Apn)S pry juapni§ Are

juapn)s £q JudW-[[oIuyg -puodIsIsod [euoneN ‘udsap g0

stofew INHLS
SlenpeIs-1epun 008°Lz=U (S107) Te 12 ‘AoyoeH ‘SIpem

(T1-1107) siuepms 009‘cgl =u (9102) oed

sSurpuy Aao3[

QISeIN

poyow/udisag

1xu0o/9rdwres Jiom/Apms

(ponunuoo) 9 s|qey

pringer

As



A.C. Hachey et al.

758

A1oAanoadsax
‘5959100 1AL, pue 18IL-7 1B
syutod a3ejudorad aAy pue om)
£Q JuaWI[OIUS QUITUO JO POOY
-I[YI] 9y} PISBAIOUT JOJOR) YSLI
[EUOTIPEI)-UOU [RUOTIIPPE (OB
19N SeM 9SIOADI AU} ‘SITI[0d
Tedk-{ e SeaIoyM ‘SOTISIISJORIRYD
[euonIpen-uou uey) J03o1paid
193uons e sem AJomyle ‘s9)
Je ${SONSLI9)OBIRYD JUIPNIS [EUOT)
-IpeI-uou [)IM SJUIPNIS Iom
Se “QUIUO [[0IUD 0} AJNI] Q10w
ApuedoyrugIs uowom pIjuasal
-dorropun Aprernonaed syjuopms
usw oruedsTy pue Yoe[q yim
“QUITUO [[0IUD 0) ATONI] SSI[
Apueoyrugis syuapms oruedsty

SOnSI-Ia1deIeyd

juapnis £q Juduwi-[joIug

eyep Apmg
PIV Juapm§ A1epu009s)soq

[eUONEN 800T ‘USISOp HO

stofew INHLS

3591100 DD 000 UeY) 2I0W =U

(9GT07) T8 10 SIPRIAN

sSurpuy Aao3[

QINSBIIN

poyow/udisag

1xu09/91dwes

Jiom/Apms

(ponunuoo) 9 s|qey

pringer

As



759

Post-secondary online learning in the U.S.: an integrative...

(%8) pasu [eroURUY (%EE) J0IONNSUT Y] YIIM
uonBIIUNWWOD ‘(%¢¢) dduarajard Arepout (%¢¢)

Aymoyyip 9s1m0d (%8) oM (%) Anp Kreyru sisA[eue (S10T-€100)
:JO 9SNEBOAQ $ISINOD JUI[UO )I[dWOd 10U PIP SUIPMS uonLmy BIBP MOIIAIIUI pUB AOAINS ‘USISOP dATjBIEN() sIoured[ Jpe ZG1=u  (S107) WSUM
s3urpuy Aoy QINSBIN poyeuw/usISaq 1xayuod ordureg Y1om/Apni§

SQIPNIS ASIN0J JSUTS J0 IS J[TUTS 2ANEIENY) /£ 3|qe]

pringer

As



760 A. C.Hachey et al.

Acknowledgements This work was supported by The National Science Foundation [Award Numbers:
1920599 and 1431649] and the City University of New York William P. Kelly Research Fellowship
Program.

References

Allen, I. E., & Seaman, J. (2010). Class differences: Online education in the United States, 2010. (No.
ED529952). Sloan Consortium. http://sloanconsortium.org/publications/survey/class_differences.

Allen, I. E., & Seaman, J. (2016). Online report card: Tracking online education in the United States.
(No. EDS572777). Babson Survey Research Group. https://onlinelearningconsortium.org/read/
online-report-card-tracking-online-education-united-states-2015/.

Alpert, W. T., Couch, K. A., & Harmon, O. R. (2016). A randomized assessment of online learning.
American Economic Review, 106(5), 378-382. https://doi.org/10.1257/aer.p20161057

Anderson, E., & Kim, D. (2006). Increasing the success of minority students in science and technology
(No. 310736). American Council on Education.

Angelino, L. M., Williams, F. K., & Natvig, D. (2007). Strategies to engage online students and reduce
attrition rates. The Journal of Educators Online, 4(2), n2.

Arias, J. J., Swinton, J., & Anderson, K. (2018). Online vs. face-to-face: A comparison of student out-
comes with random assignment. E-Journal of Business Education and Scholarship, 12(2), 1-23.

Ary, E. J., & Brune, C. W. (2011). A comparison of student learning outcomes in traditional and online
personal finance courses. MERLOT Journal of Online Learning and Teaching, 7(4), 465-474.

Ashby, J., Sadera, W. A., & McNary, S. W. (2011). Comparing student success between developmental
math courses offered online, blended, and face-to-face. Journal of Interactive Online Learning,
10(3), 128-140.

Atchley, W., Wingenbach, G., & Akers, C. (2013). Comparison of course completion and student perfor-
mance through online and traditional courses. The International Review of Research in Open and
Distance Learning, 14(4), 104-116. https://doi.org/10.19173/irrodl.v14i4.1461

Bean, J. P., & Metzner, B. S. (1985). A conceptual model of nontraditional undergraduate student attri-
tion. Review of Educational Research, 55(4), 485-540. https://doi.org/10.3102/003465430550044
85

Bernard, R. M., Abrami, P. C., Lou, Y., Borokhovsk, E., Wade, A., Wozney, L., & Huang, B. (2004).
How does distance education compare with classroom instruction? A meta-analysis of the empiri-
cal literature. Review of Educational Research, 74(3), 379-439. https://doi.org/10.3102/00346
543074003379

Bettinger, E. P, Fox, L., Loeb, S., & Taylor, E. S. (2017). Virtual classrooms: How online college courses
affect student success. American Economic Review, 107(9), 2855-2875. https://doi.org/10.1257/
aer.20151193

Boston, W. E., & Ice, P. (2011). Assessing retention in online learning: An administrative perspective.
Online Journal of Distance Learning Administration, 14(2).

Bowen, W. G., Chingos, M. M., Lack, K. A., & Nygren, T. I. (2014). Interactive learning online at public
universities: Evidence from a six-campus randomized trial. Journal of Policy Analysis and Man-
agement, 33(1), 94-111. https://doi.org/10.1002/pam.21728

Brown, J. L. M. (2012). Online learning: A comparison of web-based and land-based courses. Quarterly
Review of Distance Education, 13(1), 39-42.

Buchanan, T. C., & Palmer, E. (2017). Role immersion in a history course: Online versus face-to-face in
reacting to the past. Computers & Education, 108, 85-95. https://doi.org/10.1016/j.compedu.2016.
12.008

Burnette, D. M. (2015). Negotiating the mine field: Strategies for effective online education administra-
tive leadership in higher education institutions. Quarterly Review of Distance Education, 16(3),
13-25.

Burns, K., Duncan, M., Sweeney, D. C., II., North, J. W., & Ellegood, W. A. (2013). A Longitudinal com-
parison of course delivery modes of an introductory information systems course and their impact
on a subsequent information systems course. MERLOT Journal of Online Learning and Teaching,
9(4), 453-467.

@ Springer


http://sloanconsortium.org/publications/survey/class_differences
https://onlinelearningconsortium.org/read/online-report-card-tracking-online-education-united-states-2015/
https://onlinelearningconsortium.org/read/online-report-card-tracking-online-education-united-states-2015/
https://doi.org/10.1257/aer.p20161057
https://doi.org/10.19173/irrodl.v14i4.1461
https://doi.org/10.3102/00346543055004485
https://doi.org/10.3102/00346543055004485
https://doi.org/10.3102/00346543074003379
https://doi.org/10.3102/00346543074003379
https://doi.org/10.1257/aer.20151193
https://doi.org/10.1257/aer.20151193
https://doi.org/10.1002/pam.21728
https://doi.org/10.1016/j.compedu.2016.12.008
https://doi.org/10.1016/j.compedu.2016.12.008

Post-secondary online learning in the U.S.: an integrative... 761

Carr, S. (2000). As distance education comes of age, the challenge is keeping the students. Chronicle of
Higher Education, 46(23), A39—-A41.

Cavanaugh, J., & Jacquemin, S. (2015). A large sample comparison of grade based student learning out-
comes in online vs face-to-face courses. Online Learning, 19(2), n2. https://doi.org/10.24059/0lj.
v19i2.454

Cochran, J. D., Campbell, S. M., Baker, H. M., & Leeds, E. M. (2014). The role of student characteristics
in predicting retention in online courses. Research in Higher Education, 55, 27-48.

Conway, K. M., Wladis, C. W., & Hachey, A. C. (2011). Minority student access in the online environ-
ment. HETS Hispanic Educational Technology Services Online Journal, 2(1), 52-77.

Dabbagh, N. (2007). The online learner: Characteristics and pedagogical implications. Contemporary
Issues in Technology and Teacher Education (CITE), 7(3), 217-226.

Daymont, T., & Blau, G. (2011). Deciding between traditional and online formats: Exploring the role of
learning advantages, flexibility and compensatory adaptation. Journal of Behavioral and Applied
Management, 12(2), 156-175.

Dell, C. A., Low, C., & Wilker, J. F. (2010). Comparing student achievement in online and face-to-face
class formats. MERLOT Journal of Online Learning and Teaching, 6(1), 30-42.

de Souza, M. T., Dias da Silva, M., & de Carvalho, R. (2010). Integrative review: What is it? How to do
it? Einstein, 8(1), 102-106. https://doi.org/10.1590/S1679-45082010RW 1134

Diaz, D. P. (2002). Online drop rates revisited. Technology Source. Retrieved from http://technology
source.org/article/online_drop_rates_revisited/.

Driscoll, A., Jicha, K., Hunt, A. N., Tichavsky, L., & Thompson, G. (2012). Can online courses deliver
in-class results? A comparison of student performance and satisfaction in an online versus a face-
to-face introductory sociology course. Teaching Sociology, 40(4), 312-331. https://doi.org/10.
1177/0092055X 12446624

Dutton, J., Dutton, M., & Perry, J. (2002). How do online students differ from lecture students? Journal
for Asynchronous Learning Networks, 6(1), 1-20.

Enriquez, A. (2010). Assessing the effectiveness of synchronous content delivery in an online introduc-
tory circuits analysis course. In Proceedings of the annual conference of the American Society for
Engineering Education, Louisville, Kentucky, June 2010 (pp. 15.27.2-15.27.14). https://peer.asee.
org/assessing-the-effectiveness-of-dual-delivery-mode-in-an-online-introductory-circuits-analy
sis-course.

Epper, R. M., & Garn, M. (2003). Virtual college and university consortia: A national study. Instruc-
tional Technology Council.

Faidley, J. (2018). Comparison of learning outcomes from online and face-to-face accounting courses.
Electronic Theses and Dissertations. Paper 3434. Retrieved from https://dc.etsu.edu/etd/3434.

Fendler, R. J., Ruff, C., & Shrikhande, M. M. (2018). No significant difference—unless you are a jumper.
Online Learning, 22(1), 39-60. https://doi.org/10.24059/0lj.v22i1.887

Fetzner, M. (2013). What do unsuccessful online students want us to know? Journal of Asynchronous
Learning Networks, 17(1), 13-27.

Figlio, D., Rush, M., & Yin, L. (2013). Is it live or is it Internet? Experimental estimates of the effects of
online instruction on student learning. Journal of Labor Economics, 31(4), 763-784. https://doi.
0rg/10.1086/669930

Fish, K., & Kang, H.-G. (2014). Learning outcomes in a stress management course: Online versus face-
to-face. MERLOT Journal of Online Learning and Teaching, 10(2), 179-191.

Ford, K., & Vignare, K. (2015). The evolving military learner population: A Review of the literature.
Online Learning, 19, 7-30. https://doi.org/10.24059/01j.v19i1.503

Fox, H. L. (2017). What motivates community college students to enroll online and why it matters.
Insights on equity and outcomes, 19. Office of Community College Research and Leadership.
Retrieved from https:/files.eric.ed.gov/fulltext/ED574532.pdf.

Francis, M. K., Wormington, S. V., & Hulleman, C. (2019). The costs of online learning: Examining
differences in motivation and academic outcomes in online and face-to-face community college
developmental mathematics courses. Frontiers in Psychology, 10, 2054.

Garman, D. E. (2012). Student success in face-to-face and online sections of biology courses at a com-
munity college in east Tennessee. (3515024). Electronic Theses and Dissertations. Paper 1408.
Retrieved from https://dc.etsu.edu/etd/1408.

Goomas, D. T., & Clayton, A. (2013). New-to-college “academic transformation” distance learning:
A paradox. Community College Journal of Research and Practice, 37(11), 915-918. https://doi.
org/10.1080/10668926.2012.718712

@ Springer


https://doi.org/10.24059/olj.v19i2.454
https://doi.org/10.24059/olj.v19i2.454
https://doi.org/10.1590/S1679-45082010RW1134
http://technologysource.org/article/online_drop_rates_revisited/
http://technologysource.org/article/online_drop_rates_revisited/
https://doi.org/10.1177/0092055X12446624
https://doi.org/10.1177/0092055X12446624
https://peer.asee.org/assessing-the-effectiveness-of-dual-delivery-mode-in-an-online-introductory-circuits-analysis-course
https://peer.asee.org/assessing-the-effectiveness-of-dual-delivery-mode-in-an-online-introductory-circuits-analysis-course
https://peer.asee.org/assessing-the-effectiveness-of-dual-delivery-mode-in-an-online-introductory-circuits-analysis-course
https://dc.etsu.edu/etd/3434
https://doi.org/10.24059/olj.v22i1.887
https://doi.org/10.1086/669930
https://doi.org/10.1086/669930
https://doi.org/10.24059/olj.v19i1.503
https://files.eric.ed.gov/fulltext/ED574532.pdf
https://dc.etsu.edu/etd/1408
https://doi.org/10.1080/10668926.2012.718712
https://doi.org/10.1080/10668926.2012.718712

762 A. C.Hachey et al.

Gregory, C. B. (2016). Community college student success in online versus equivalent face-to-face
courses. Electronic Theses and Dissertations. Paper 3007. Retrieved from https://dc.etsu.edu/
etd/3007.

Hachey, A. C., Wladis, C. W., & Conway, K. M. (2012). Is the second time the charm? Investigating
trends in online re-enrollment, retention and success. Journal of Educators Online, 9(1), nl.

Hachey, A. C., Wladis, C. W., & Conway, K. M. (2013). Balancing retention and access in online
courses: Restricting enrollment... Is it worth the cost? Journal of College Student Retention:
Research, Theory & Practice, 15(1), 9-36. https://doi.org/10.2190/CS.15.1.b

Hachey, A. C., Wladis, C. W., & Conway, K. M. (2014). Do prior online course outcomes provide
more information than GPA alone in predicting subsequent online course grades and retention?
An observational study at an urban community college. Computers & Education, 72, 59—67.
https://doi.org/10.1016/j/compedu.2013.10.012

Hachey, A. C., Wladis, C. W., & Conway, K. M. (2015). Prior online course experience and GPA as
predictors of subsequent online STEM course outcomes. The Internet and Higher Education,
25, 11-17. https://doi.org/10.1016/j.iheduc.2014.10.003

Harrell, I. L., & Bower, B. L. (2011). Student characteristics that predict persistence in community
college online courses. American Journal of Distance Education, 25(3), 178-191.

Hart, C. (2012). Factors associated with student persistence in an online program of study: A review
of the literature. Journal of Interactive Online Learning, 11(1), 1541-4914.

Hart, C. M., Friedmann, E. A., & Hill, M. (2018). Online course-taking and student outcomes in
California community colleges. Education Finance and Policy, 13(1), 42-71. https://doi.org/10.
1162/edfp_a_00218

Helms, J. L. (2014). Comparing student performance in online and face-to-face delivery modalities.
Journal of Asynchronous Learning Networks, 18(1), nl.

Holbert, E. (2017). Comparison of traditional face-to-face and online student performance in two
online-delivered engineering technical electives. Paper presented at the American Society for
Engineering Conference [ASEE], Tempe, Arizona, April 2017. Paper ID: 20668. Retrieved
from https://strategy.asee.org/comparison-of-traditional-face-to-face-and-online-student-perfo
rmance-in-two-online-delivered-engineering-technical-electives.

Holmes, C. M., & Reid, C. (2017). A comparison study of on-campus and online learning outcomes
for a research methods course. The Journal of Counselor Preparation and Supervision. https://
doi.org/10.7729/92.1182

Huntington-Klein, N., Cowan, J., & Goldhaber, D. (2017). Selection into online community college
courses and their effects on persistence. Research in Higher Education, 58(3), 244-269. https://
doi.org/10.1007/s11162-016-9425-z

Ice, P, Diaz, S., Swan, K., Burgess, M., Sharkey, M., Sherrill, J., Huston, D., & Okimoto, H. (2012).
The PAR framework proof of concept: Initial findings from a multi-institutional analysis of fed-
erated postsecondary data. Journal of Asynchronous Learning Networks, 16(3), 63-86.

Instructional Technology Council. (2010). 2010 distance education survey results: Trends in eLearn-
ing: Tracking the impact of eLearning at community colleges. (No. 66). Instructional Technol-
ogy Council. Retrieved from http://www.itcnetwork.org/attachments/article/66/ITCSurveyR
esultsMay201 1Final.pdf.

Jaggars, A., & Bailey, T. (2010). Effectiveness of fully online courses for college students: A response
to a department of education meta-analysis. Teachers College Columbia University, Commu-
nity College Research Center. Retrieved from https://ccre.tc.columbia.edu/publications/effec
tiveness-fully-online-courses.html.

Jaggars, S. S. (2011). Online learning: Does it help low-income and underprepared students? Commu-
nity College Research Center, Paper No. 26. https://files.eric.ed.gov/fulltext/ED515135.pdf

Jaggars, S. S. (2013). Choosing between online and face-to-face courses: Communitycollege student
voices. Community College Research Center, Columbia University, Working paper No. 58.https://
anitacrawley.net/Resources/Reports/Online-Demand-Student-Voices.pdf

Jaggars, S. S. (2014). Choosing between online and face-to-face courses: Community college student
voices. American Journal of Distance Education, 28(1), 27-38. https://doi.org/10.1080/08923
647.2014.867697

Jaggars, S. S., Edgecombe, N., & West Stacey, G. (2013). What we know about online course out-
comes. Research Review. Teachers College Columbia University, Community College Research
Center. Retrieved from https://ccrc.tc.columbia.edu/publications/what-we-know-online-course-
outcomes.html.

@ Springer


https://dc.etsu.edu/etd/3007
https://dc.etsu.edu/etd/3007
https://doi.org/10.2190/CS.15.1.b
https://doi.org/10.1016/j/compedu.2013.10.012
https://doi.org/10.1016/j.iheduc.2014.10.003
https://doi.org/10.1162/edfp_a_00218
https://doi.org/10.1162/edfp_a_00218
https://strategy.asee.org/comparison-of-traditional-face-to-face-and-online-student-performance-in-two-online-delivered-engineering-technical-electives
https://strategy.asee.org/comparison-of-traditional-face-to-face-and-online-student-performance-in-two-online-delivered-engineering-technical-electives
https://doi.org/10.7729/92.1182
https://doi.org/10.7729/92.1182
https://doi.org/10.1007/s11162-016-9425-z
https://doi.org/10.1007/s11162-016-9425-z
http://www.itcnetwork.org/attachments/article/66/ITCSurveyResultsMay2011Final.pdf
http://www.itcnetwork.org/attachments/article/66/ITCSurveyResultsMay2011Final.pdf
https://ccrc.tc.columbia.edu/publications/effectiveness-fully-online-courses.html
https://ccrc.tc.columbia.edu/publications/effectiveness-fully-online-courses.html
https://files.eric.ed.gov/fulltext/ED515135.pdf
https://anitacrawley.net/Resources/Reports/Online-Demand-Student-Voices.pdf
https://anitacrawley.net/Resources/Reports/Online-Demand-Student-Voices.pdf
https://doi.org/10.1080/08923647.2014.867697
https://doi.org/10.1080/08923647.2014.867697
https://ccrc.tc.columbia.edu/publications/what-we-know-online-course-outcomes.html
https://ccrc.tc.columbia.edu/publications/what-we-know-online-course-outcomes.html

Post-secondary online learning in the U.S.: an integrative... 763

Jaggars, S., & Xu, D. (2010). Online learning in the Virginia community college system. Teachers College
Columbia University, Community College Research Center. Retrieved from https://ccre.tc.colum
bia.edu/publications/online-learning-virginia.html.

James, S., Swan, K., & Daston, C. (2016). Retention, progression and the taking of online courses. Online
Learning, 20(2), 75-96.

Johnson, J., & Galy, E. (2013). The use of E-learning tools for improving Hispanic students’ academic
performance. MERLOT Journal of Online Learning & Teaching, 9(3), 328-340.

Johnson, H., & Mejia, M. C. (2014). Online learning and student outcomes in California’s community
colleges. Public Policy Institute of California. Retrieved from http://www.ppic.org/content/pubs/
report/R_514HJR.pdf.

Johnson, D. M., & Palmer, C. C. (2015). Comparing student assessments and perceptions of online and
face-to-face versions of an introductory linguistics course. Online Learning Journal, 19(2).

Jones, E. H. (2010). Exploring common characteristics among community college students: Comparing
online and traditional student success. Dissertation. Retrieved from https://libres.uncg.edu/ir/asu/f/
Jones,%20Elizabeth_2010_Dissertation.pdf.

Jones, S. J., & Long, V. M. (2013). Learning equity between online and on-site mathematics courses.
MERLOT Journal of Online Learning and Teaching, 9(1), 1-12.

Jorczak, R. L., & Dupuis, D. N. (2014). Differences in classroom versus online exam performance due to
asynchronous discussion. Journal of Asynchronous Learning Network, 18(2).

Kauffman, H. (2015). A review of predictive factors of student success in and satisfaction with online
learning. Research in Learning Technology. https://doi.org/10.3402/rlt.v23.26507

Kaupp, R. (2012). Online penalty: The impact of online instruction on the Latino-White achievement gap.
Journal of Applied Research in the Community College, 19(2), 8-16.

Kember, D. (1995). Open learning courses for adults: A model of student progress. Educational
Technology.

Keramidas, C. G. (2012). Are undergraduates ready for online learning? A comparison of online and
face-to-face sections of a course. Rural Special Education Quarterly, 31(4), 25-32.

Kinder, A. M. (2013). Completion rates in West Virginia community and technical colleges. Graduate
Theses, Dissertations, and Problem Reports. 3636. Retrieved from https://researchrepository.wvu.
edu/etd/3636.

Krajewski, S. (2015). Retention of community college students in online courses. Dissertations. 1180.
Retrieved from https://scholarworks.wmich.edu/dissertations/1180.

Lack, K. A. (2013). Current status of research on online learning in postsecondary education. Ithaka
S+R. Retrieved from https://sr.ithaka.org/wp-content/uploads/2015/08/ithaka-sr-online-learning-
postsecondary-education-may2012.pdf.

Lederman, D. (2019). Online enrollment grows, but pace slows. Inside Higher Ed. Retrieved
from https://www.insidehighered.com/digital-learning/article/2019/12/11/more-stude
nts-study-online-rate-growth-slowed-2018.

Lee, Y., & Choi, J. (2011). A review of online course dropout research: Implications for practice and
future research. Educational Technology Research and Development, 59(5), 593-618. https://doi.
org/10.1007/s11423-010-9177-y

Lee, Y., Choi, J., & Kim, T. (2013). Discriminating factors between completers of and dropouts from
online learning courses. British Journal of Educational Technology, 44(2), 328-337. https://doi.
org/10.1111/1.1467-8535.2012.01306.x

Lehman, R. M., & Conceigao, S. C. (2013). Motivating and retaining online students: Research-based
strategies that work. Wiley.

Lei, S. A., & Gupta, R. K. (2010). College distance education courses: Evaluating benefits and costs from
institutional, faculty and student perspectives. Education, 130(4), 616—-631.

Lint, A. (2013). Academic persistence of online students in higher education impacted by student pro-
gress factors and social media. Online Journal of Distance Learning Administration, 16(4).

Lutzer, D. J., Rodi, S. B., Kirkman, E. E., & Maxwell, J. W. (2007). Statistical abstract of undergraduate
programs in the mathematical sciences in the United States: Fall 2005 CBMS survey. American
Mathematical Society.

Lyke, J., & Frank, M. (2012). Comparison of student learning outcomes in online and traditional class-
room environments in a psychology course. Journal of Instructional Psychology, 39(4), 245-250.

McCutcheon, K., Lohan, M., Traynor, M., & Martin, D. (2015). A systematic review evaluating of online
or blended learning vs. face-to-face learning of clinical skills in undergraduate nurse education.
Journal of Advanced Nursing, 71(2), 255-270. https://doi.org/10.1111/jan.12509

@ Springer


https://ccrc.tc.columbia.edu/publications/online-learning-virginia.html
https://ccrc.tc.columbia.edu/publications/online-learning-virginia.html
http://www.ppic.org/content/pubs/report/R_514HJR.pdf
http://www.ppic.org/content/pubs/report/R_514HJR.pdf
https://libres.uncg.edu/ir/asu/f/Jones,%20Elizabeth_2010_Dissertation.pdf
https://libres.uncg.edu/ir/asu/f/Jones,%20Elizabeth_2010_Dissertation.pdf
https://doi.org/10.3402/rlt.v23.26507
https://researchrepository.wvu.edu/etd/3636
https://researchrepository.wvu.edu/etd/3636
https://scholarworks.wmich.edu/dissertations/1180
https://sr.ithaka.org/wp-content/uploads/2015/08/ithaka-sr-online-learning-postsecondary-education-may2012.pdf
https://sr.ithaka.org/wp-content/uploads/2015/08/ithaka-sr-online-learning-postsecondary-education-may2012.pdf
https://www.insidehighered.com/digital-learning/article/2019/12/11/more-students-study-online-rate-growth-slowed-2018
https://www.insidehighered.com/digital-learning/article/2019/12/11/more-students-study-online-rate-growth-slowed-2018
https://doi.org/10.1007/s11423-010-9177-y
https://doi.org/10.1007/s11423-010-9177-y
https://doi.org/10.1111/j.1467-8535.2012.01306.x
https://doi.org/10.1111/j.1467-8535.2012.01306.x
https://doi.org/10.1111/jan.12509

764 A. C.Hachey et al.

McDonough, C., Roberts, R. P., & Hummel, J. (2014). Online learning: Outcomes and satisfaction among
underprepared students in an upper-level psychology course. Online Journal of Distance Learning
Administration, 17(3), n3.

Means, B., Toyama, Y., Murphy, R., Bakia, M., & Jones, K. (2010). Evaluation of evidence based prac-
tices in online learning: A meta-analysis and review of online learning studies. U.S. Department of
Education, Office of Planning, Evaluation, and Policy Development. Retrieved from http://www?2.
ed.gov/rschstat/eval/tech/evidence-based-practices/finalreport.pdf.

Meder, C. (2013). Counselor education delivery modalities: Do they affect student learning outcomes
(Doctoral dissertation). ProQuest Dissertations and Theses database. UMI Number: 3573598.
Retrieved from https://www.proquest.com/docview/1442476250.

Mollenkopf, D., Vu, P., Crow, S., & Black, C. (2017). Does Online Learning deliver? A comparison of
student teacher outcomes from candidates in face-to-face and online program pathways. Online
Journal of Distance Learning Administration, 20(1)

Money, W. H., & Dean, B. P. (2019). Incorporating student population differences for effective online
education: A content-based review and integrative model. Computers & Education, 138, 57-82.
https://doi.org/10.1016/j.compedu.2019.03.013

Moore, J. C., & Fetzner, M. J. (2009). The road to retention: A closer look at institutions that achieve high
course completion rates. Journal of Asynchronous Learning Networks, 13(3), 3-22. https://files.
eric.ed.gov/fulltext/EJ862352.pdf

Morris, L. V., & Finnegan, C. L. (2009). Best practices in predicting and encouraging student persis-
tence and achievement online. Journal of College Student Retention: Research, Theory & Practice,
10(1), 55-64. https://doi.org/10.2190/CS.10.1.e

Muljana, P. S., & Luo, T. (2019). Factors contributing to student retention in online learning and recom-
mended strategies for improvement: A systematic literature review. Journal of Information Tech-
nology Education: Research, 18, 19-57. https://doi.org/10.28945/4182

Muse, H. E., Jr. (2003). The web-based community college student: An examination of factors that lead
to success and risk. Internet and Higher Education, 6(3), 241-261. https://doi.org/10.1016/S1096-
7516(03)00044-7

National Center for Education Statistics [NCES]. (1996). Digest of education statistics 1996. National
Center for Education Statistics, U.S. Department of Education.

National Center for Education Statistics [NCES]. (2002). The condition of Education 2002. National
Center for Education Statistics, U.S. Department of Education.

National Center for Education Statistics [NCES]. (2013). The condition of education at a glance: Dis-
tance education in post-secondary institutions. National Center for Education Statistics, U.S.
Department of Education.

Nemetz, P. L., Eager, W. M., & Limpaphayom, W. (2017). Comparative effectiveness and student choice
for online and face-to-face classwork. Journal of Education for Business, 92(5), 210-219. https://
doi.org/10.1080/08832323.2017.1331990

Nguyen, T. (2015). The effectiveness of online learning: Beyond no significant difference and future hori-
zons. MERLOT Journal of Online Learning and Teaching, 11(2), 309-313.

Nora, A., & Cabrera, A. F. (1996). The role of perceptions in prejudice and discrimination and the adjust-
ment of minority students to college. Journal of Higher Education, 67(2), 119—-148.

Nora, A., & Snyder, B. P. (2009). Technology and higher education: The impact of e-learning approaches
on student academic achievement, perceptions and persistence. Journal of College Student Reten-
tion: Research, Theory & Practice, 10(1), 3—19. https://doi.org/10.2190/CS.10.1.b

Ortagus, J. C. (2017). From the periphery to prominence: An examination of the changing profile of
online students in American higher education. Internet and Higher Education, 32, 47-57. https://
doi.org/10.1016/j.iheduc.2016.09.002

Packham, G., Jones, G., Miller, C., & Thomas, B. (2004). E-learning and retention: Key factors influ-
encing student withdrawal. Education & Training, 46(6/7), 335-342. https://doi.org/10.1108/00400
910410555240

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., et al. (2021).
The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. PLoS Medi-
cine, 18(3), e1003583. https://doi.org/10.1371/journal.pmed. 1003583

Palacios, A. M. G., & Wood, J. L. (2016). Is online learning the silver bullet for men of color? An
institutional-level analysis of the California community college system. Community College
Journal of Research and Practice, 40(8), 643—655. https://doi.org/10.1080/10668926.2015.
1087893

@ Springer


http://www2.ed.gov/rschstat/eval/tech/evidence-based-practices/finalreport.pdf
http://www2.ed.gov/rschstat/eval/tech/evidence-based-practices/finalreport.pdf
https://www.proquest.com/docview/1442476250
https://doi.org/10.1016/j.compedu.2019.03.013
https://files.eric.ed.gov/fulltext/EJ862352.pdf
https://files.eric.ed.gov/fulltext/EJ862352.pdf
https://doi.org/10.2190/CS.10.1.e
https://doi.org/10.28945/4182
https://doi.org/10.1016/S1096-7516(03)00044-7
https://doi.org/10.1016/S1096-7516(03)00044-7
https://doi.org/10.1080/08832323.2017.1331990
https://doi.org/10.1080/08832323.2017.1331990
https://doi.org/10.2190/CS.10.1.b
https://doi.org/10.1016/j.iheduc.2016.09.002
https://doi.org/10.1016/j.iheduc.2016.09.002
https://doi.org/10.1108/00400910410555240
https://doi.org/10.1108/00400910410555240
https://doi.org/10.1371/journal.pmed.1003583
https://doi.org/10.1080/10668926.2015.1087893
https://doi.org/10.1080/10668926.2015.1087893

Post-secondary online learning in the U.S.: an integrative... 765

Pao, T. C. (2016). Nontraditional student risk factors and gender as predictors for enrollment in college
distance education (Doctoral dissertation). https://doi.org/10.36837/chapman.000009.

Park, J. (2007). Factors related to learner dropout in online learning. Paper presented at the International
Research Conference in the Americas of the Academy of Human Resource Development. Retrieved
from http://eric.ed.gov/?id=ED504556.

Park, J., & Choi, H. J. (2009). Factors influencing adult learners’ decision to drop out or persist in online
learning. Educational Technology and Society, 12(4), 207-217.

Parsad, B., Lewis, L., & Tice, P. (2008). Distance education at degree-granting postsecondary institu-
tions: 2006-2007. (NCES 2009-044). U.S. Department of Education, Institute of Education Sci-
ences, National Center for Education Statistics. Retrieved from http://nces.ed.gov/pubs2009/20090
44.pdf.

Patterson, B., & McFadden, C. (2009). Attrition in online and campus degree programs. Online Journal
of Distance Learning Administration, 12(2).

Paulson, J., & McCormick, A. C. (2020). Reassessing disparities in online learner student engagement
in higher education. Educational Researcher, 49(1), 20-29. https://doi.org/10.3102/0013189X19
898690

Pearson Foundation. (2011). Community college student survey: Summary of results. Pearson Foundation.

Picciano, A. G., Seaman, J., & Allen, I. E. (2010). Educational transformation through online learning:
To be or not to be. Journal of Asynchronous Learning Networks, 14(4), 17-35.

Pontes, M. C. F., Hasit, C., Pontes, N. M. H., Lewis, P. A., & Siefring, K. T. (2010). Variables related
to undergraduate students’ preference for distance education classes. Online Journal of Distance
Learning Administration, 13(2).

Rich, A. J., & Dereshiwsky, M. I. (2011). Assessing the comparative effectiveness of teaching under-
graduate intermediate accounting in the online classroom format. Journal of College Teaching &
Learning, 8(9), 19-28. https://doi.org/10.19030/tlc.v8i9.5641

Rovai, A. P. (2002). Building sense of community at a distance. International Review of Research in
Open and Distance Learning, 3(1).

Rovai, A. P. (2003). In search of higher persistence rates in distance education online programs. Internet
and Higher Education, 6(1), 1-16. https://doi.org/10.1016/S1096-7516(02)00158-6

Rovai, A. P., & Downey, J. R. (2010). Why some distance education programs fail while others succeed
in a global environment. The Internet and Higher Education, 13(3), 141-147. https://doi.org/10.
1016/j.iheduc.2009.07.001

Ryabov, I. (2012). The effect of time online on grades in online sociology courses. MERLOT Journal of
Online Learning and Teaching, 8(1), 13-23.

Schmidt, S. (2012). The rush to online: Comparing students’ learning outcomes in online and face-to-
face accounting courses. ProQuest Dissertations & Theses Global (1039150240). Retrieved from
https://search.proquest.com/docview/1039150240.

Shachar, M., & Neumann, Y. (2003). Differences between traditional and distance education academic
performances: A meta-analytic approach. International Review of Research in Open and Distrib-
uted Learning, 4(2), 1-20.

Shea, P., & Bidjerano, T. (2014). Does online learning impede degree completion? A national study of
community college students. Computers & Education, 75, 103-111. https://doi.org/10.1016/j.
compedu.2014.02.009

Shea, P., & Bidjerano, T. (2016). A national study of differences between online and classroom-only
community college students in time to first associate degree attainment, transfer, and dropout.
Online Learning, 20(3), 14-15.

Shea, P. & Bidjerano, T. (2017). Online learning in community colleges of the State University of New
York: Initial results on differences between classroom-only and online learners. 2017 American
Educational Research Association Annual Meeting. http://www.sunyresearch.net/hplo/wp-content/
uploads/2017/06/AERA-2017-Final-1.pdf.

Shea, P., & Bidjerano, T. (2018). Online course enrollment in community college and degree completion:
The tipping point. The International Review of Research in Open and Distributed Learning. https://
doi.org/10.19173/irrodl.v19i2.3460

Shea, P., & Bidjerano, T. (2019). Effects of online course load on degree completion, transfer, and drop-
out among community college students. Online Learning, 23(4), 6-22. https://doi.org/10.24059/
olj.v23i4.1364

@ Springer


https://doi.org/10.36837/chapman.000009
http://eric.ed.gov/?id=ED504556
http://nces.ed.gov/pubs2009/2009044.pdf
http://nces.ed.gov/pubs2009/2009044.pdf
https://doi.org/10.3102/0013189X19898690
https://doi.org/10.3102/0013189X19898690
https://doi.org/10.19030/tlc.v8i9.5641
https://doi.org/10.1016/S1096-7516(02)00158-6
https://doi.org/10.1016/j.iheduc.2009.07.001
https://doi.org/10.1016/j.iheduc.2009.07.001
https://search.proquest.com/docview/1039150240
https://doi.org/10.1016/j.compedu.2014.02.009
https://doi.org/10.1016/j.compedu.2014.02.009
http://www.sunyresearch.net/hplo/wp-content/uploads/2017/06/AERA-2017-Final-1.pdf
http://www.sunyresearch.net/hplo/wp-content/uploads/2017/06/AERA-2017-Final-1.pdf
https://doi.org/10.19173/irrodl.v19i2.3460
https://doi.org/10.19173/irrodl.v19i2.3460
https://doi.org/10.24059/olj.v23i4.1364
https://doi.org/10.24059/olj.v23i4.1364

766 A. C.Hachey et al.

Skopek, T. A., & Schuhmann, R. A. (2008). Traditional and non-traditional students in the same class-
room? Additional challenges of the distance education environment. Online Journal of Distance
Learning Administration, 11(1), 6.

Smith, B. (2010). E-learning technologies: A comparative study of adult learners enrolled on blended
and online campuses engaging in a virtual classroom (Doctoral dissertation). Retrieved from
ProQuest Dissertations and Theses Database. https://search.proquest.com/docview/746605945.

Smith, N. D. (2016). Examining the effects of college courses on student outcomes using a joint near-
est neighbour matching procedure on a state-wide university system. North Carolina State
University.

Smith, G., & Ferguson, D. (2005). Student attrition in mathematics e-learning. Australasian Journal
of Educational Technology, 21(3), 323-334. https://doi.org/10.14742/ajet.1323

Soffer, T., & Nachmias, R. (2018). Effectiveness of learning in online academic courses compared
with face-to-face courses in higher education. Journal of Computer Assisted Learning, 34(5),
534-543. https://doi.org/10.1111/jcal. 12258

Stack, S. (2015). Learning outcomes in an online vs traditional course. International Journal for the
Scholarship of Teaching and Learning, 9(1), 5. https://doi.org/10.20429/ijsotl.2015.090105

Stevens, T., & Switzer, C. (2006). Differences between online and traditional students: A study of
motivational orientation, self-efficacy, and attitudes. Turkish Online Journal of Distance Educa-
tion, 7(2), 8.

Strang, K. D. (2017). Beyond engagement analytics: Which online mixed-data factors predict student
learning outcomes? Education and Information Technologies, 22, 917-937. https://doi.org/10.
1007/s10639-016-9464-2

Street, H. (2010). Factors influencing a learner’s decision to drop-out or persist in higher education
distance learning. Online Journal of Distance Learning Administration, 13(4), 4.

Streich, F. E. (2014). Online education in community colleges: Access, school success, and labor-
market outcomes. Dissertation. Retrieved from https://deepblue.lib.umich.edu/bitstream/handle/
2027.42/108944/fstreich_1.pdf?sequence=1&isAllowed=y.

Stocker, B. L. (2018). Transitioning from on-campus to online in a master of science nursing program:
A comparative study of academic success. American Journal of Distance Education, 32(2),
113-130. https://doi.org/10.1080/08923647.2018.1443371

Sublett, C. (2019a). Examining distance education coursetaking and time-to-completion among com-
munity college students. Community College Journal of Research and Practice, 43(3), 201—
215. https://doi.org/10.1080/10668926.2018.1453889

Sublett, C. (2019b). What do we know about online coursetaking, persistence, transfer, and degree
completion among community college students? Community College Journal of Research and
Practice, 43(12), 813-828. https://doi.org/10.1080/10668926.2018.1530620

Tallent-Runnels, M. K., Thomas, J. A., Lan, W. Y., Cooper, S., Ahern, T. C., & Shaw, S. M. (2006).
Teaching courses online: A review of the research. Review of Educational Research, 76(1),
93-135.

Tanyel, F., & Griffin, J. (2014). A ten-year comparison of outcomes and persistence rates in online
versus face-to-face courses. B>Quest (2014). Retrieved from https://www.westga.edu/~bquest/
2014/onlinecourses2014.pdf.

Tinto, V. (1975). Dropout from higher education: A theoretical synthesis of recent research. Review of
Educational Research, 45(89), 89—125. https://doi.org/10.3102/00346543045001089

Tinto, V. (1986). Theories of student departure revisited. In J. C. Smart (Ed.), Higher education hand-
book of theory and research (Vol. 2, pp. 359-384). Agathon Press.

Tinto, V. (1993). Leaving college: Rethinking the causes and cures of student attrition (2nd ed.). Uni-
versity of Chicago Press.

Tinto, V. (2016, September 26). From retention to persistence. Inside Higher Ed. Retrieved from
https://www.insidehighered.com/views/2016/09/26/how-improve-student-persistence-and-
completion-essay?utm_source=Inside+Higher+Ed&utm_campaign=ae25¢70b37-DNU20
160926 &utm_medium=email&utm_term=0_1fcbc04421-ae25¢70b37-198157101&mc_cid=
ae25¢70b37&mc_eid=9f06¢277e8.

Tyler-Smith, K. (2006). Early attrition among online E-learners: A review of factors that contribute
to dropout, withdrawal and non-completion rates of adult learners undertaking E-learning pro-
grams. Journal of Online Learning and Teaching, 2(2), 73-85.

@ Springer


https://search.proquest.com/docview/746605945
https://doi.org/10.14742/ajet.1323
https://doi.org/10.1111/jcal.12258
https://doi.org/10.20429/ijsotl.2015.090105
https://doi.org/10.1007/s10639-016-9464-2
https://doi.org/10.1007/s10639-016-9464-2
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/108944/fstreich_1.pdf?sequence=1&isAllowed=y
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/108944/fstreich_1.pdf?sequence=1&isAllowed=y
https://doi.org/10.1080/08923647.2018.1443371
https://doi.org/10.1080/10668926.2018.1453889
https://doi.org/10.1080/10668926.2018.1530620
https://www.westga.edu/~bquest/2014/onlinecourses2014.pdf
https://www.westga.edu/~bquest/2014/onlinecourses2014.pdf
https://doi.org/10.3102/00346543045001089
https://www.insidehighered.com/views/2016/09/26/how-improve-student-persistence-and-completion-essay?utm_source=Inside+Higher+Ed&utm_campaign=ae25c70b37-DNU20160926&utm_medium=email&utm_term=0_1fcbc04421-ae25c70b37-198157101&mc_cid=ae25c70b37&mc_eid=9f06c277e8
https://www.insidehighered.com/views/2016/09/26/how-improve-student-persistence-and-completion-essay?utm_source=Inside+Higher+Ed&utm_campaign=ae25c70b37-DNU20160926&utm_medium=email&utm_term=0_1fcbc04421-ae25c70b37-198157101&mc_cid=ae25c70b37&mc_eid=9f06c277e8
https://www.insidehighered.com/views/2016/09/26/how-improve-student-persistence-and-completion-essay?utm_source=Inside+Higher+Ed&utm_campaign=ae25c70b37-DNU20160926&utm_medium=email&utm_term=0_1fcbc04421-ae25c70b37-198157101&mc_cid=ae25c70b37&mc_eid=9f06c277e8
https://www.insidehighered.com/views/2016/09/26/how-improve-student-persistence-and-completion-essay?utm_source=Inside+Higher+Ed&utm_campaign=ae25c70b37-DNU20160926&utm_medium=email&utm_term=0_1fcbc04421-ae25c70b37-198157101&mc_cid=ae25c70b37&mc_eid=9f06c277e8

Post-secondary online learning in the U.S.: an integrative... 767

U.S. Department of Education. (2015). Demographic and enrollment characteristics of nontraditional
undergraduates: 2011-2012. NCES 2015-025. Retrieved from https://nces.ed.gov/pubs2015/
2015025.pdf.

Vernadakis, N., Giannousi, M., Tsitskari, E., Antoniou, P., & Kioumourtzoglou, E. (2012). A com-
parison of student satisfaction between traditional and blended technology course offerings in
physical education. Turkish Online Journal of Distance Education, 13(1), 137-147.

Wagner, S. C., Garippo, S. J., & Lovaas, P. (2011). A longitudinal comparison of online versus tradi-
tional instruction. MERLOT Journal of Online Learning and Teaching, 7(1), 30-42.

Wallace, R. M. (2003). Online learning in higher education: A review of research on interactions
among teachers and students. Education, Communication & Information, 3(2), 241-280. https://
doi.org/10.1080/14636310303143

Wang, C., Shannon, D. M., & Ross, M. E. (2013). Students’ characteristics, self-regulated learning,
technology self-efficacy, and course outcomes in online learning. Distance Education, 34(3),
302-323. https://doi.org/10.1080/01587919.2013.835779

Wilson, D., & Allen, D. (2018). Success rates of online versus traditional college students. Research
in Higher Education Journal, 14, 1-9.

Wiadis, C. W., Conway, K. M., & Hachey, A. C. (2015a). The online STEM Classroom—Who suc-
ceeds? An exploration of the impact of ethnicity, gender, and non-traditional student character-
istics in the community college context. Community College Review, 43(2), 142-164. https://
doi.org/10.1177/0091552115571729

Wiadis, C., Hachey, A. C., & Conway, K. M. (2015b). Which STEM majors enroll in online courses,
and why should we care? the impact of ethnicity, gender, and non-traditional student charac-
teristics. Computers & Education, 87, 285-308. https://doi.org/10.1016/j.compedu.2015.06.010

Wiadis, C. W., Conway, K. M., & Hachey, A. C. (2015c¢). The representation of minority, female, and
non-traditional STEM majors in the online environment at community colleges: A nationally
representative study. Community College Review, 43(1), 89—-114. https://doi.org/10.1177/00915
52114555904

Wiadis, C. W., Conway, K. M., & Hachey, A. C. (2016). Assessing readiness for online education
— Research models for identitying students at risk. Online Learning Journal, 20(3), 97-109.

Wiadis, C. W., & Samuels, J. (2016). Do online readiness surveys do what they claim? Validity, relia-
bility, and subsequent student enrollment decisions. Computers & Education, 98, 39-56. https://
doi.org/10.1016/j.compedu.2016.03.001

Wojciechowski, A., & Bierlein Palmer, L. (2005). Individual student characteristics: Can any be pre-
dictors of successes in online classes? Online Journal of Distance Learning Administration, 8.

Woodley, A., de Lang, P., & Tanewski, G. A. (2001). Student progress in distance education: Kember
revisited. Open Learning, 16(2), 113-131. https://doi.org/10.1080/02680510123105

Wright, L. (2015). Identifying successful online adult learners. Walden Dissertations and Doctoral
Studies. 1430. Retrieved from https://scholarworks.waldenu.edu/dissertations/1430.

Wu, D. D. (2015). Online learning in post-secondary education: A review of the literature 2013—
2014. ITHAKA S+R. Retrieved from https://sr.ithaka.org/wp-content/uploads/2015/08/SR _
Report_Online_Learning_Postsecondary_Education_Review_Wu_031115.pdf.

Wauellner, M. R. (2013). Student learning and instructor investment in online and face-to-face natural
resources courses. Natural Sciences Education, 42(1), 14-23. https://doi.org/10.4195/nse.2012.
0023

Xu, D., & Jaggars, S. S. (2011a). Online and hybrid course enrollment and performance in Washing-
ton state community and technical colleges. Teachers College Columbia University, Community
College Research Center.

Xu, D., & Jaggars, S. S. (2011b). The effectiveness of distance education across Virginia’s commu-
nity colleges: Evidence from introductory college-level Math and English courses. Educational
Evaluation and Policy Analysis, 33(3), 360-377. https://doi.org/10.3102/0162373711413814

Xu, D., & Jaggars, S. S. (2013). Adaptability to online learning: Differences across types of students
and academic subject areas. (No. CCRC Working Paper No. 54). Teachers College Columbia
University, Community College Research Center. Retrieved from http://ccrc.tc.columbia.edu/
media/k2/attachments/adaptability-to-online-learning.pdf.

Xu, D., & Jaggars, S. S. (2014). Performance gaps between online and face-to-face courses: Differ-
ences across types of students and academic subject areas. The Journal of Higher Education,
85(5), 633-659. https://doi.org/10.1080/00221546.2014.11777343

@ Springer


https://nces.ed.gov/pubs2015/2015025.pdf
https://nces.ed.gov/pubs2015/2015025.pdf
https://doi.org/10.1080/14636310303143
https://doi.org/10.1080/14636310303143
https://doi.org/10.1080/01587919.2013.835779
https://doi.org/10.1177/0091552115571729
https://doi.org/10.1177/0091552115571729
https://doi.org/10.1016/j.compedu.2015.06.010
https://doi.org/10.1177/0091552114555904
https://doi.org/10.1177/0091552114555904
https://doi.org/10.1016/j.compedu.2016.03.001
https://doi.org/10.1016/j.compedu.2016.03.001
https://doi.org/10.1080/02680510123105
https://scholarworks.waldenu.edu/dissertations/1430
https://sr.ithaka.org/wp-content/uploads/2015/08/SR_Report_Online_Learning_Postsecondary_Education_Review_Wu_031115.pdf
https://sr.ithaka.org/wp-content/uploads/2015/08/SR_Report_Online_Learning_Postsecondary_Education_Review_Wu_031115.pdf
https://doi.org/10.4195/nse.2012.0023
https://doi.org/10.4195/nse.2012.0023
https://doi.org/10.3102/0162373711413814
http://ccrc.tc.columbia.edu/media/k2/attachments/adaptability-to-online-learning.pdf
http://ccrc.tc.columbia.edu/media/k2/attachments/adaptability-to-online-learning.pdf
https://doi.org/10.1080/00221546.2014.11777343

768 A. C.Hachey et al.

Xu, D., & Xu, Y. (2019). The promises and limits of online higher education: Understanding how dis-
tance education affects access, cost, and quality. American Enterprise Institute.

Ya Ni, A. (2013). Comparing the effectiveness of classroom and online learning: Teaching research
methods. Journal of Public Affairs Education, 19(2), 199-215. https://doi.org/10.1080/15236
803.2013.12001730

Yeboah, A. K., & Smith, P. (2016). Relationships between minority students’ online learning experi-
ences and academic performance. Online Learning, 20(4), 577.

Zhao, Y., Lei, J., Yan, B., Lai, C., & Tan, H. S. (2005). What makes the difference? A practical analysis
of research on the effectiveness of distance education. Teachers College Record, 107(8), 1836—
1884. https://doi.org/10.1111/j.1467-9620.2005.00544.x

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Alyse C. Hachey is an Associate Professor at The University of Texas at El Paso (UTEP). Dr. Hachey
serves as the Teacher Education Department Co-Chair, Division Director of BELSS [Bilingual Educa-
tion, Early Childhood Education, Literacy & Sociocultural Studies], Lead Early Childhood Faculty and
Codirector of the College of Education Makerspace within the College of Education. Her teaching and
research interests focus on early childhood STEM curriculum development and access and degree attain-
ment in higher education with a focus on community college, STEM, online learning and traditionally
marginalized college populations.

Katherine M. Conway is a Professor of Business at the Borough of Manhattan Community College, City
University of New York (CUNY). Dr. Conway’s background spans both corporate and academia; she has
a M.B.A. in Finance and a Ph.D. in Administration, Leadership and Technology, both from New York
University. Her research explores student success and retention in the online environment, with a focus on
community college, STEM and non-traditional students.

Claire Wladis is a Professor of Mathematics Education at the Borough of Manhattan Community College
and of Urban Education at the Graduate Center at the City University of New York (CUNY). Dr. Wladis
conducts National Science Foundation (NSF) supported research in both mathematics education (related
to foundational knowledge in elementary algebra) and postsecondary education (related to STEM educa-
tion and online learning). Across both research foci, Dr. Wladis studies access and retention for students
who have traditionally been underrepresented in higher education and STEM fields.

Shirsti Karim has a Master of Education from the University of Toronto. She served as a research
assistant at the Borough of Manhattan Community College, City University of New York (CUNY) on
a funded National Science Foundation (NSF) grant. Ms. Karim is a Research Associate for Data and
Cohort Management at New York University.

@ Springer


https://doi.org/10.1080/15236803.2013.12001730
https://doi.org/10.1080/15236803.2013.12001730
https://doi.org/10.1111/j.1467-9620.2005.00544.x

	Post-secondary online learning in the U.S.: an integrative review of the literature on undergraduate student characteristics
	Abstract
	Introduction
	Background: how do outcomes differ for online versus face-to-face instruction on average?
	Course-level learning outcomes
	Attrition rates
	College access and persistence

	Study purpose
	Method of the review
	Results: what are the characteristics of undergraduate students who enroll in online courses and their relation to online retention and success?
	Academic Preparation and G.P.A.
	Enrollment
	Outcomes

	Ethnicity & ESL
	Enrollment
	Outcomes

	Gender
	Enrollment
	Outcomes

	Age
	Enrollment
	Outcomes

	Family, employment
	Part-time enrollment
	Non-traditional characteristics
	Other characteristics (SES, prior online experience & credit accumulation)

	Limitations
	Concluding thoughts and future directions
	Acknowledgements 
	References




