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Abstract

With the rise of online education surrounding the current global situation, facilitating engaging,
communicative, and interesting online courses and research has become increasingly important. This
study surveyed various undergraduate students at the University of Florida (n=114), gathering
perspectives on their awareness of, interest in, and opinions on online undergraduate research and
courses. This study found that a majority of students (74.58%, n=88) surveyed were not aware of online
research programs like the University Scholars Program, despite the majority (71.67%, n=81) indicating
they were at least moderately interested in the program. Students also overwhelmingly rated research as
being very or extremely important, especially for post-graduate work or school. This paper discusses the
implications of relationships between these responses and touches on suggested future research.
Keywords: online education, undergraduate research, STEM

Perspectives on Online Undergraduate Research

As the internet becomes a more vital and accessible part of everyday life, the potential to
utilize it for advanced and inclusive learning increases. In 2007, almost 3.5 million students were
taking a minimum of one online course (Allen & Seaman, 2007). Ten years later, there were a
staggering 6.6 million students enrolled in distance education (NCES, 2018), a near double of the
2007 figure, and one that has recently exploded due to the COVID-19 pandemic and the pivot to
online education for all higher education. This massive increase in online learning is supported
by evidence that online learning facilitates the same degree of education as face-to-face classes;
that is, there is “no significant difference” between the content learned and scores of online vs.
face-to-face students (Swan, 2003, p. 3). However, this paper proposes that there are significant
differences in participation and awareness of research facilitation.

In a 2010 study of undergraduate research opportunities offered by UCLA faculty, only 61%
of faculty reported including online students in their research (Eagan et al. 2010). Participation in
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undergraduate research is increasing in tandem with undergraduates' interest in research, and also
contributes to STEM career retention (Eagan et al. 2010, Russel et al. 2007) This data suggests
that undergraduate research opportunities are increasing in face-to-face programs to match
increasing interest. Meanwhile, online learning lacks access to research opportunities despite a
rapidly growing online population and data showing that undergraduate research facilitates
increased diversity, increased work knowledge and critical thinking, self-confidence, networking
opportunities and improved career or academic opportunities (Hernandez et al. 2018; Lopatto
2007; Volz 2021).

When considering the data on why online students drop out, do not participate in, or are
dissatisfied with any program, some of the leading conclusions are lack of social integration
including informal, academic and formal social systems (i.e. faculty interactions, extracurricular
activities/research and peer groups), decreased motivation linked to the nature of online learning,
and a lack of student-to-student collaborations and instructor-student interactions (Croxton,
2014; Herbert, 2005; Yukselturk & Inan, 2006). Women, and women of color in particular, were
reportedly more likely to feel less involved with faculty, and such statistics are markedly more
drastic than the previously cited studies (Espinosa, 2011; Veiyra et al., 2011).

Broadly, this study aimed to discern the interest level and knowledge of undergraduate
research opportunities, explore STEM retention, and discuss perspectives of online courses and
online research opportunities. Undergraduate research opportunities can be a pathway to success,
and with 62.5% (n=324) of UF online students being interested in graduate research, it is
extremely important to survey and meet the goals of online undergraduates with respect to

opportunity (UF Online Student Experience Survey, 2019).

Methods
This survey was designed using an online-based Qualtrics (Qualtrics, Provo, UT, version
October 2020) survey platform to collect data from University of Florida students. Basic
demographic and academic information were collected, and opinions were collected through
predefined options that were situated on six-point Likert Scales, where 1 represented negative
opinions and 5 represented positive opinions, with options for neither, when applicable, and
additional comments. While the study was aimed at online undergraduate students, all affiliates

of the University of Florida were encouraged to participate. Questions were designed to quantify
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student interest, knowledge of, and opinions on research and online courses. 122 participants
responded (114 undergrad, 1 grad, 4 faculty/other), though not every respondent answered every
question; some questions were conditioned on previous responses, and respondents could skip
any question they did not wish to answer.

The survey was sectioned into demographic information, university affiliation, knowledge
and experience on research, and then experiences and opinions on online courses. Demographic
information collected included age, gender, and race. Affiliation included current university role
affiliation, enrollment status, course modality (including options for students taking multiple
different course formats), familiarity with online learning, and information about major degree
programs, if applicable.

Interest in research opportunities and opinions on importance were quantified at a six-point
Likert scale where 1 indicated not interested and 5 indicated extremely interested. Awareness of
research programs were binary yes or no questions. Respondents were asked if they felt they
received the same level of communication as their peers, with the question being worded
dependent on their modality: online only respondents were asked if they felt they received the
same level of communication as their in-person peers, and vice versa for in-person respondents.

Statements regarding online courses were formatted in a matrix with another six-point Likert
scale where 1 indicated not interested and 5 indicated extremely interested, with 6 being neither
agree nor disagree. Respondents were asked to rate their agreement with statements relating to
preconceptions about online students, online degrees, and the resources provided to online
students.

A section for optional comments was provided at the end, for information respondents felt
may be useful or constructive to the research. All information was collected and stored
anonymously. The survey was disseminated to students in numerous online courses, through
official email channels to which the researchers had access. Participation was incentivized by
offering a $20 Amazon gift card to every 25th participant (i.e., 25th participant, 50th participant,
etc.) Both recruitment and the survey followed guidelines set forth by the Institutional Review
Board (IRB).
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Results
Respondents were asked to provide various demographic information: age, gender, race,
affiliation and major. A large majority of respondents (95.8%, n=114) indicated they were
undergraduate students. Most respondents were also white (78.15%, n=93) and female (76.47%,

n=91). Respondents’ demographic and academic information is further described in Table 1.

Table 1. Demographic and academic information on respondents.

Individual-Level Variables N Percent Mean Range
Age 117 25.83 18-70
Gender 119
Male 23 19.33
Female 91 76.47
Other 5 4.2
Race 119
White 93 78.15
Black/African American 5 4.2
American Indian / Alaska Native 0 0
Asian 14 11.76
Native Hawaiian / Pacific Islander 1 0.84
Other 6 5.04
Affiliation 119
Undergraduate 114 95.8
Graduate 1 0.84
Faculty 4 3.36
Major 116
STEM 64 55.17
non-STEM 52 44.83
Modality 150
Online 106 70.67
Hybrid 29 19.33
Face to Face 15 10.0
Online Experience 118
Extremely Familiar 82 69.49
Very Familiar 20 16.95
Moderately Familiar 14 11.86
Slightly Familiar 2 1.69
Not Familiar 0 0
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Of the 11 respondents that indicated they are not currently a STEM major and provided
reasoning, 1.92% (n=1) said they had previously been enrolled in a STEM field and completed a
degree, 21.15% (n=11) said they had previously been enrolled in a STEM field but did not
complete their degree or switched majors, and 76.92% (n=40) had never been enrolled in a
STEM field. The top three reasons for not completing or switching majors from STEM were
stated, in order by majority, to be 1. Career Goals changed (23.08%, n=6), 2. Academic Stress
(19.23%, n=5), and 3. Lack of Interest (15.38%, n=4). Table 2 depicts the primary reasons
former STEM majors did not complete their degree.

Table 2. Primary reasons former STEM majors did not
complete their degree.

Reasoning n Percentage
Financial Reasons 3 11.54
Family or other personal issues 2 7.69
Academic Stress 5 19.23
Lack of interest 4 15.38
Lack of support 3 11.54
Career goals changed 6 23.08
Major was not what | expected 1 3.85
It was unsatisfying 1 3.85
Other (medical reasons) 1 3.85

Total Respondents N=11

Note. Only respondents who indicated that they were
previously enrolled as a STEM major at some point could
respond. Respondents were asked to select all that applied.

Responses on Research

Responses regarding perceptions of communication in online courses versus face-to-face
courses were fairly distributed through all ranges except for the range of “definitely” asserting
that online courses receive the same level of communication as face-to-face ones, as seen in
Table 3. This data was calculated by looking at the number of respondents who were taking
some combination of in person and online courses, and then surveying their opinion on the
discrepancies between communication, if any. They were asked to rate their agreement to the
following statement: “Do you feel that you get the same level of communication and access to

information about academic opportunities for your online courses as your in-person ones.”
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Table 3. Modality and opinion of receiving the same level of communication for online
courses versus face-to-face ones.

Modality Definitely Probably Might or Probably Definitely

Yes Yes Might Not Not Not
Online 1 4 4 4 4
Hybrid 1 4 4 4 4
Face to Face 0 3 4 4 3

Total responses N=48

Note. Only respondents who indicated that they are simultaneously taking online and face-
to-face courses or hybrid courses were enabled to respond.

Nearly all participants (97.41%; n=108) indicated that research was moderately (31.03%,
n=34), very (34.48%, n=39) and extremely important (31.9%, n=35) in terms of academic
success. Additionally, interest in participation of research was related to how highly respondents
rated the importance of research, as seen in Table 4. Respondents who were extremely interested
in undergraduate research (73.91%; n=17) also found it to be extremely important. The only
respondent who found research to be not important at all was simultaneously not interested in it
at all. The majority of respondents were at least moderately interested and found research to be
moderately important. Only 1.72% (n=2) responded that research was only slightly important,

and 0.86% (n=1) responded that research was not at all important to academic success.

Table 4. Interest in research and how important the respondent considers research to be in terms of
academic success, N=111.

Likert Value Extremely Very Moderately Slightly Not
Important Important Important Important  Important at All
Extremely Interested 17 3 3 0 0
Very Interested 7 8 5 0 0
Moderately Interested 7 16 13 1 0
Slightly Interested 1 8 10 0 0
Not Interested at All 2 4 4 1 1

Note. Only respondents who indicated that they are simultaneously taking online and face-to-face
courses or hybrid courses were enabled to respond.

Another perspective considered in this survey was if students were aware of research projects

and opportunities, through the University Scholars Program (USP) or otherwise. An

overwhelming number of respondents, 74.58% (n=87) were not aware of the USP program.
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However, 46.9% (n=52) reported being aware of other undergraduate research programs.
Awareness of USP or other research programs were not found to be related to race or gender.
Opinions on Modality

Respondents also reported their perspectives on online courses. 79.82% (n=91) of
respondents reported that they “[did] not agree at all" to the statement that “online courses are
less demanding.” However, responses were split when asked whether they agreed with the
statement that online courses were “harder than in person courses”, as shown in Table 5. The
majority (79.83%, n=91) of respondents moderately, very or definitely agree that research
experience is important to graduate school, and again a majority (78.07%, n=89) moderately,

very or definitely agree that research helps prepare you for working in your sector.

Table 5. Opinions on various statements concerning online courses (N=114).

Do not . Very - Neither
Statement agree at Slightly  Moderately much Definitely agree nor
Agree Agree Agree g
all Agree disagree
Online courses are less demanding 91 8 4 2 3 6
Online courses are harder than in person 17 24 23 1 17 29
courses
Online courses are easier than in person 71 21 3 2 1 16
courses
Online courses are equivalent to in 36 20 25 10 12 11
person courses
The quality of online courses is lower
than that of face-to-face ones 36 21 13 16 1 1
It is harder to receive help or tutelage for 27 21 24 18 15 9
online courses than in-person ones
It woulq be very dn‘flpult to (_:omplete 30 21 97 1 17 8
substantial research projects online-only
Research experience is very important 1 13 25 29 37 9
when applying to graduate school.
Research experience helps prepare you 0 16 20 30 39 9

for working in your sector.

Note. Respondents were given a matrix with which to indicate their opinion on a six-point scale, with a
sixth point to indicate neither agreeing or disagreeing.

Respondents were also asked to rate statements concerning online students and education in
general, as shown in Table 6. A large majority (81.74%, n=94) indicated that they do not agree
that “online students are lazier than in-person students”. The majority, (94.78%, n=109) did not

agree at all with the statement that “taking your courses online means you don’t take your
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education seriously.” Around half (43.48%, n=50) did not agree at all to the statement that
“online students are not willing to participate in extracurricular activities,” while nearly the entire
other half (45.22%, n=52) either slightly or moderately agreed with the statement. Responses
were proportionally split for questions concerning support for online students’ goals and
preparedness.

Table 6. Perspectives regarding online students (N=115).

Do not . Very - Neither
Statement agree at Slightly  Moderately much Definitely agree nor
Agree Agree Agree g
all Agree disagree

Online students are not willing to
participate in extracurricular activities. 50 27 25 8 1 4
Online students are lazier than in-person 94 6 5 3 3 4
students.
_Onllne students are more motivated than 34 12 15 8 10 35
in-person students.
Taking your courses online means you
don’t take your education seriously. 109 2 2 0 1 1
Thgre are sufflc’;lent resources to support 9 o5 27 27 29 5
online students’ goals.
Completmg a degree_onl!ne prepares you 17 20 29 25 17 14
sufficiently for working in your sector.
In person students are more motivated 52 15 10 9 2 27

than online students.

Note. Respondents were given a matrix with which to indicate their opinion on a six-point scale, with a
sixth point to indicate neither agreeing or disagreeing.

Qualitative Analysis

A review of the free-response comments left by the participants identified several emerging
themes that underscore the diversity not only of the online courses but also for the online
students themselves. Regarding quality of online courses, participants observed that online
courses are often “more frustrating” because of their modality, not the content. Regarding the
diversity of the online students and their constraints and motivations, participants commented
that “[online students are] left by the wayside a lot of times” and yet that “online research and
learning is very possible.” The additional comments all reflect the frustration online students feel
in a relatively new, ever-shifting learning environment.

Many students indicated that they felt unable to summarize the difficulty of online courses
because of how much it varies between courses. One such respondent said that “online
environments have a lot of tech[nological] issues to work through, and as such make[s] sifting

through courses difficult.” Another student succinctly summarized that many of the issues with
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evaluating online courses is that “it depends,” on things such as the student’s “family, personal
and professional situation,” and another saying that it depended on “[not] the format but rather
on who has set it up.” One student simply replied “I want to go back to in-person classes.”

The remaining comments, 75% (n=6) all addressed the theme of variability in the online
context and emphasized that online courses depend heavily on the instructor; online courses can
be incredibly demanding simply because of the “[professors’] skill in developing online content
for students.” These findings suggest that although there is broad interest in online research and
courses, student frustration with course quality or support specific to online students ultimately
thwarts any budding interest.

Discussion

Regarding interest in and knowledge of research, findings revealed many students were
highly interested in research but were unaware of opportunities. These results suggest that the
online environment is not the issue, but rather the setup and quality of online education. Students
are eager, motivated and intelligent; any failures that arise from a shift to online education is
likely not the content or students’ ability, but rather the way it is delivered. Similar studies
surrounding the pandemic have found that students cite “technical issues, lack of structure,
disturbances in the flow of classes, problems in clarifying doubts, [and] lack of interest and
motivation to attend classes” as some primary concerns (Nambiar, 2020, p. 788). Technical
issues alone can be jarring and frustrating to deal with; but these issues are often compounded by
an inundation of unstructured information.

When respondents were asked to indicate their agreement to various statements concerning
online education, many of the responses were mixed. Respondents’ agreement was dispersed
rather evenly to statements such as “online courses are harder than in person courses,” but were
largely in disagreement with the statement that “online courses are less demanding.” As the
qualitative analysis revealed, many participants commented that the demand and difficulty of an
online course is typically related to the format and expectations of the professors, not the content.
Explicitly defining terms such as “difficult” and “demanding”, and how they differ from each
other, will help disentangle students’ concerns regarding content and structure.

Currently, there are no standard requirements in place for online courses, though UF supports
the Quality Matters framework and provides incentives for faculty to submit their courses for

review through the Center for Teaching Excellence (CTE). In addition, the CTE offers numerous
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workshops, professional communities, and support for faculty to improve their online courses.
This study does not suggest implementing uniform inflexible standards, because there are a
plethora of different teaching styles and learning methods; instead, quality needs to be carefully
inspected per course, to ensure students are kept well-informed of course requirements,
timetables, and assignments.

As for participation, online undergraduates are not aware of opportunities, thus, the quality of
the opportunity is irrelevant. Mass emails or attaching research information to a homepage only
serves to further inundate students in information. Reducing the amount of peripheral clutter
students must navigate to find pertinent information is critical to fostering interest. Encouraging
willing faculty to offer mentorship to students provides a familiar pathway to such an
opportunity and makes research approachable and humanized, so that it is no longer a looming
ominous term. Future research should address strategies that would effectively support and
inform online students about online research opportunities. Furthermore, future studies should
address the limitations of this study by recruiting more participants that identify as graduate
students and faculty. Surveying faculties’ willingness to facilitate research is important when
discussing undergraduate research opportunities, as student research means little if there are no
avenues to support such interest.

With half (43.48%, n=50) of respondents disagreeing that “online students are not willing to
participate in extracurricular activities,” and another half (45.22%, n=52) either slightly or
moderately agreeing with the statement, students seem conflicted on opinions about themselves.
An overwhelming majority (94.78%, n=109) also disagree with misconceptions about online
courses not being “serious” in terms of education. 84.71% (n=94) also rejected that online
students are lazier than in-person ones. There is a deep and recognized potential of both the
online format and online students, yet online students are still characterized by a lack of
participation. Given the previously mentioned lack of awareness for research opportunities, the
perceived fault lies not in student willingness, but student awareness.

Conclusion

In general, this study identified undergraduate online student perspectives concerning
research and online courses at a large research institution. Students were found to be highly
interested in online research but unaware of specific opportunities, such as USP. They expressed

familiarity with the online format and held high opinions of online students, but indicated
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frustration with the fluidity with which courses are presented. With over 4000 online students at
University of Florida, and more having transitioned to online due to the global health crisis, it
has never been more important to understand how to support their success (UF Online Annual
Report, 2021).
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