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The COVID-19 pandemic resulted in nearly all universities switching courses to online
formats. We surveyed the online learning experience of undergraduate students
(n = 187) at a large, public research institution in course structure, interpersonal
interaction, and academic resources. Data was also collected from course evaluations.
Students reported decreases in live lecture engagement and attendance, with 72
percent reporting that low engagement during lectures hurt their online learning
experience. A majority of students reported that they struggled with staying connected
to their peers and instructors and managing the pace of coursework. Students had
positive impressions, however, of their instructional staff. Majorities of students felt more
comfortable asking and answering questions in online classes, suggesting that there
might be features of learning online to which students are receptive, and which may
also benefit in-person classes.

Keywords: student engagement, undergraduate, online learning, in-person learning, remote instruction and
teaching

INTRODUCTION

In Spring 2020, 90% of higher education institutions in the United States canceled in-person
instruction and shifted to emergency remote teaching (ERT) due to the COVID-19 pandemic
(Lederman, 2020). ERT in response to COVID-19 is qualitatively different from typical online
learning instruction as students did not self-select to participate in ERT and teachers were expected
to transition to online learning in an unrealistic time frame (Brooks et al., 2020; Hodges et al.,
2020; Johnson et al., 2020). This abrupt transition left both faculty and students without proper
preparation for continuing higher education in an online environment.

In a random sample of 1,008 undergraduates who began their Spring 2020 courses in-person
and ended them online, 51% of respondents said they were very satisfied with their course before
the pandemic, and only 19% were very satisfied after the transition to online learning (Means
and Neisler, 2020). Additionally, 57% of respondents said that maintaining interest in the course
material was “worse online,” 65% claimed they had fewer opportunities to collaborate with peers,
and 42% said that keeping motivated was a problem (Means and Neisler, 2020). Another survey
of 3,089 North American higher education students had similar results with 78% of respondents
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saying online experiences were not engaging and 75% saying they
missed face-to-face interactions with instructors and peers (Read,
2020). Lastly, of the 97 university presidents surveyed in the
United States by Inside Higher Ed, 81% claimed that maintaining
student engagement would be challenging when moving classes
online due to COVID-19 (Inside Higher Ed, 2020).

In this report, we consider the measures and strategies that
were implemented to engage students in online lectures at UCSD
during ERT due to the COVID-19 pandemic. We investigate
student perceptions of these measures and place our findings
in the larger context of returning to in-person instruction and
improving engagement in both online and in-person learning
for undergraduates. Before diving into the current study, we first
define what we mean by engagement.

THEORETICAL FRAMEWORK AND
LITERATURE REVIEW

Student Engagement
Student engagement has three widely accepted dimensions:
behavioral, cognitive and affective (Chapman, 2002; Fredricks
et al., 2004, 2016; Mandernach, 2015). Each dimension has
indicators (Fredricks et al., 2004), or facets (Coates, 2007),
that manifest each dimension. Behavioral engagement refers
to active responses to learning activities and is indicated by
participation, persistence, and/or positive conduct. Cognitive
engagement includes mental effort in learning activities and is
indicated by deep learning, self-regulation, and understanding.
Affective engagement is the emotional investment in learning
activities and is indicated by positive reactions to the learning
environment, peers, and teachers as well as a sense of belonging.
A list of indicators for each dimension can be found in Bond et al.
(2020).

The literature also theorizes different influences for
each engagement dimension. Most influencing factors are
sociocultural in nature and can include the political, social,
and teaching environment as well as relationships within the
classroom (Kahu, 2013). In particular, social engagement with
peers and instructors creates a sense of community, which is
often correlated with more effective learning outcomes (Rovai
and Wighting, 2005; Liu et al., 2007; Lear et al., 2010; Kendricks,
2011; Redmond et al., 2018; Chatterjee and Correia, 2020).
Three key classroom interactions are often investigated when
trying to understand the factors influencing student engagement:
student-student interactions, student-instructor interactions,
and student-content interactions (Moore, 1993).

Student-student interactions prevent boredom and isolation
by creating a dynamic sense of community (Martin and Bolliger,
2018). Features that foster student-student interactions in online
learning environments include group activities, peer assessment,
and use of virtual communication spaces such as social media,
chat forums, and discussion boards (Revere and Kovach, 2011;
Tess, 2013; Banna et al., 2015). In the absence of face-to-
face communication, these virtual communication spaces help
build student relationships (Nicholson, 2002; Harrell, 2008). In
a survey of 1,406 university students in asynchronous online

courses, the students claimed to have greater satisfaction and to
have learned more when more of the course grade was based
on discussions, likely because discussions fostered increased
student-student and student-instructor interactions (Shea et al.,
2001). Interestingly, in another study, graduate students in online
courses claimed that student-student interactions were the least
important of the three for maintaining student engagement, but
that they were more likely to be engaged if an online course had
online communication tools, ice breakers, and group activities
(Martin and Bolliger, 2018).

In the Martin and Bolliger (2018) study, the graduate
students enrolled in online courses found student-instructor
interactions to be the most important of the three interaction
types, which supports prior work that found students perceive
student-instructor interactions as more important than peer
interactions in fostering engagement (Swan and Shih, 2005).
Student-instructor interactions increased in frequency in online
classes when the following practices were implemented (1)
multiple open communication channels between students
and instructors (Gaytan and McEwen, 2007; Dixson, 2010;
Martin and Bolliger, 2018), (2) regular communication of
announcements, reminders, grading rubrics, and expectations
by instructors (Martin and Bolliger, 2018), (3) timely and
consistent feedback provided to students (Gaytan and McEwen,
2007; Dixson, 2010; Chakraborty and Nafukho, 2014; Martin
and Bolliger, 2018), and (4) instructors taking a minimal
role in course discussions (Mandernach et al., 2006; Dixson,
2010).

Student-content interactions include any interaction the
student has with course content. Qualities that have been
shown to increase student engagement with course content
include the use of curricular materials and classroom activities
that incorporate realistic scenarios, prompts that scaffold
deep reflection and understanding, multimedia instructional
materials, and those that allow student agency in choice of
content or activity format (Abrami et al., 2012; Wimpenny and
Savin-Baden, 2013; Britt et al., 2015; Martin and Bolliger, 2018).
In online learning, students need to be able to use various
technologies in order to be able to engage in student-content
interactions, so technical barriers such as lack of access to devices
or reliable internet can be a substantial issue that deprives
educational opportunities especially for students from lower
socioeconomic households (Means and Neisler, 2020; Reich et al.,
2020; UNESCO, 2020).

Engagement in Online Learning
Bond and Bedenlier (2019) present a theoretical framework
for engagement in online learning that combines the three
dimensions of engagement, types of interactions that can
influence the engagement dimensions, and possible short term
and long term outcomes. The types of interactions are based
on components present in the student’s immediate surrounding
or microsystem, and are largely based on Moore’s three types
of interactions: teachers, peers, and curriculum. However, the
authors add technology and the classroom environment as
influential components because they are particularly important
for online learning.

Frontiers in Education | www.frontiersin.org 2 May 2022 | Volume 7 | Article 851019

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles


feduc-07-851019 May 3, 2022 Time: 22:11 # 3

Hollister et al. Engagement in Online Learning

Specific characteristics of each microsystem component
can differentially modulate student engagement, and each
component has at least one characteristic that specifically
focuses on technology. Teacher presence, feedback, support, time
invested, content expertise, information and communications
technology skills and knowledge, technology acceptance, and use
of technology all can influence the types of interactions students
might have with their teachers which would then impact their
engagement (Zhu, 2006; Beer et al., 2010; Zepke and Leach,
2010; Ma et al., 2015; Quin, 2017). For curriculum/activities,
the quality, design, difficulty, relevance, level of required
collaboration, and use of technology can influence the types
of interactions a student might encounter that could impact
their engagement (Zhu, 2006; Coates, 2007; Zepke and Leach,
2010; Bundick et al., 2014; Almarghani and Mijatovic, 2017;
Xiao, 2017). Characteristics that can change the quantity and
quality of peer interactions and thereby influence engagement
include the amount of opportunities to collaborate, formation
of respectful relationships, clear boundaries and expectations,
being able to physically see each other, and sharing work
with others and in turn respond to the work of others
(Nelson Laird and Kuh, 2005; Zhu, 2006; Yildiz, 2009; Zepke
and Leach, 2010). When describing influential characteristics,
the authors combine classroom environment and technology
because in online learning, the classroom environment inherently
utilizes technology. The influential characteristics of these two
components are access to technology, support in using and
understanding technology, usability, design, technology choice,
sense of community, and types of assessment measures. All of
these characteristics demonstrably influenced engagement levels
in prior literature (Zhu, 2006; Dixson, 2010; Cakir, 2013; Levin
et al., 2013; Martin and Bolliger, 2018; Northey et al., 2018;
Sumuer, 2018).

Online learning can take place in different formats, including
fully synchronous, fully asynchronous, or blended (Fadde and
Vu, 2014). Each of these formats offers different challenges
and opportunities for technological ease, time management,
community, and pacing. Fully asynchronous learning is time
efficient, but offers less opportunity for interactions that naturally
take place in person (Fadde and Vu, 2014). Instructors and
students may feel underwhelmed by the lack of immediate
feedback that can happen in face to face class time (Fadde and Vu,
2014). Synchronous online learning is less flexible for teachers
and students and requires reliable technology, but allows for
more real time engagement and feedback (Fadde and Vu, 2014).
In blended learning courses, instructors have to coordinate and
organize both the online and in person meetings and lessons,
which is not as time efficient. Blended learning means there
is some in person engagement which provides spontaneity and
more natural personal relations (Fadde and Vu, 2014). In all
online formats, students may feel isolated and instructors and
students need to spend more time and intention into building
community (Fadde and Vu, 2014; Gillett-Swan, 2017). Often,
instructors can use learning management systems and discussion
boards to help facilitate student interaction and connection
(Fadde and Vu, 2014). In terms of group work, engagement
and participation is dependent not only on the modality of

learning, but also the instructors expectations for assessment
(Gillett-Swan, 2017). Given the flexibility and power of online
meeting and work environments, collaborating synchronously
or asynchronously are both possible and effective (Gillett-Swan,
2017). In online learning courses, especially fully asynchronous,
students are more accountable for their learning, which may be
challenging for students who struggle with self-regulating their
work pace (Gillett-Swan, 2017). Learning from home also means
there are more distractions than when students attend class on
campus. At any point during class, children, pets, or work can
interrupt a student’s, or instructor’s, remote learning or teaching
(Fadde and Vu, 2014).

According to Raes et al. (2019), the flexibility of a blended -or
hybrid- learning environment encourages more students to show
up to class when they otherwise would have taken a sick day, or
would not have been able to attend due to home demands. It also
equalizes learning opportunities for underrepresented groups,
and more comprehensive support with two modes of interaction.
On the other hand, hybrid learning can cause more strain on
the instructor who may have to adapt their teaching designs
for the demands of this unique format while maintaining the
same standards (Bülow, 2022). Due to the nature of class, some
students can feel more distant to the instructor and to each other,
and in many cases active class participation was difficult in hybrid
learning environments. Although Bulow’s review (2022) focused
on the challenges and opportunities of designing effective hybrid
learning environments for the teacher, it follows that students
participating in different environments will also need to adapt to
foster effective active participation environments that encompass
both local and remote learners.

Engagement in Emergency Remote
Instruction During COVID-19
There is currently a thin literature on student perceptions of
the efficacy of ERT strategies and formats in engaging students
during COVID-19. Indeed, student perceptions about online
learning do not indicate actual learning. This study considers
student perceptions for the purpose of gathering information
about what conditions help or hinder students’ comfort with
engaging in online classes toward the goal of designing improved
online learning opportunities in the future. The large scale
surveys of undergraduate students had some items relating to
engagement, but these surveys aimed to generally understand the
student experience during the transition to COVID-19 induced
ERT (Means and Neisler, 2020; Read, 2020). A few small studies
have surveyed or interviewed students from a single course on
their perceptions of the changes made to courses to accommodate
ERT (Senn and Wessner, 2021), the positives and negatives of
ERT (Hussein et al., 2020), or the changes in their participation
patterns and the course structures and instructor strategies that
increase or decrease engagement in ERT (Perets et al., 2020). In
their survey of 73 students across the United States, Wester and
colleagues specifically focused on changes to students’ cognitive,
affective, and behavioral engagement due to COVID-19 induced
ERT, but they did not inquire as to what were the key influencing
factors for these changes. Walker and Koralesky (2021) and
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Shin and Hickey (2021) surveyed students from a single
institution but from multiple courses and thus are most relevant
to the current study. These studies aimed to understand the
students’ perceptions of their engagement and influencing factors
of engagement at a single institution, but they did not assess how
often these factors were implemented at that institution.

The current study investigates the engagement strategies
used in a large, public, research institution, students’ opinions
about these course methods, and students’ overall perception of
learning in-person versus during ERT. This study aims to answer
the following questions:

1. How has the change from in-person to online learning
affected student attendance, performance expectations of
students, and participation in lectures?

2. What engagement tools are being utilized in lectures and
what do students think about them?

3. What influence do social interactions with peers, teachers,
and administration have on student engagement?

These three questions encompass the three different
dimensions of engagement, including multiple facets of
each, as well as explicitly highlighting the role of technology in
student engagement.

MATERIALS AND METHODS

Data were collected from two main sources: a survey of
undergraduates, and Course and Professor Evaluations (CAPE).
The study was deemed exempt from further review by the
institution’s Institutional Review Board because identifying
information was not collected.

Survey
The survey consisted of 50 questions, including demographic
information as well as questions about both in-person and online
learning (Refer to full survey in Supplementary Material.). The
survey, hosted on Qualtrics, was distributed to undergraduate
students using various social media channels, such as Reddit,
Discord, and Facebook, in addition to being advertised in
some courses. In total, the survey was answered by 237
students, of which 187 completed the survey in full, between
January 26th and February 15, 2021. It was made clear to
students that the data collected would be anonymous and
used to assess engagement over the course of Fall 2019 to
Fall 2020. The majority of the survey was administered using
five-point Likert scales of agreement, frequency, and approval.
The survey was divided into blocks, each of which used the
same Likert scale. Quantitative analysis of the survey data was
conducted using R, and visualized with the likert R package
(Bryer and Speerschneider, 2016).

A number of steps were taken to ensure that survey responses
were valid. Before survey distribution, 2 cognitive interviews were
conducted with undergraduate students attending the institution
in order to refine the intelligibility of survey items (Desmione
and Carlson Le Floch, 2004). Forty-eight incomplete surveys were
excluded. In addition, engagement tests were placed within the

larger blocks of the survey in order to prevent respondents from
clicking the same choice repeatedly without reading the prompts.
The two students who answered at least one of these questions
incorrectly were excluded.

Respondent Profile
Respondents were asked before the survey to confirm that
they were undergraduate students attending the institution over
the age of 18. Among the 187 students that filled out the
survey in its entirety, 21.9% were in their first year, 28.3%
in their second year, 34.2% in their third year, 11.8% in
their fourth year, and 1.1% in their fifth year or beyond. It
should be noted, therefore, that some students, especially first-
years, had no experience with in-person college education at
the institution, and these respondents were asked to indicate
this for any questions about in-person learning. However,
all students surveyed were asked before participating whether
they had experience with online learning at the institution.
2.7% of respondents were first year transfers. 72.7% of overall
respondents identified as female, 25.7% as male, 0.5% as non-
binary, and 1.1% preferred not to disclose gender. In regards
to ethnicity, 45.6% of respondents identified as Asian, 22.8%
as White, 13.9% as Hispanic/Latinx, 1.7% as Middle Eastern,
1.6% as Black or African-American, and 2.2% as Other. 27.9%
of respondents were first-generation college students, 7.7% of
respondents were international students, and 9.9% of students
were transfer students.

In the most recent report for the 2020–2021 academic
year, the Institutional Research Department noted that out of
31,842 undergraduates, 49.8% of undergraduates are women and
49.4% are men (University of California, San Diego Institutional
Research, 2021). This report states that 17% of undergraduates
are international students, which is a larger percentage than
is represented by survey respondents (University of California,
San Diego Institutional Research, 2021). The institution reports
33% of undergraduates are transfer students, which are also
underrepresented in the survey respondents (University of
California San Diego [UCSD], 2021b). The ethnicity profile
of the survey respondents is similar to the undergraduate
student demographic at this institution. According to the
institutional research report, among undergraduates, 37.1% are
Asian American, 19% are White, 20.8% are Chicano/Latino, 3%
are African American, 0.4% are American Indian, and 2.5% are
missing data on ethnicity (University of California, San Diego
Institutional Research, 2021).

Course and Professor Evaluation
Reviews
Data were also collected from the institution’s CAPE reviews,
a university-administered survey offered prior to finals week
every quarter, in which undergraduate students are asked to
rate various aspects of their experience with their undergraduate
courses and professors (Courses not CAPEd for Winter 22, 2022).
CAPE reviews are anonymous, but are sometimes incentivized by
professors to increase participation.

Although it was not designed with Bond and Bedenlier’s
student engagement framework in mind, the questions on
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the CAPE survey still address the fundamental influences on
engagement established by the framework. The CAPE survey asks
students how many hours a week they spend studying outside
of class, the grade they expect to receive, and whether they
recommend the course overall. The survey then asks questions
about the professor, such as whether they explain material well,
show concern for student learning, and whether the student
recommends the professor overall.

In this study, we chose to look only at data from Fall 2019,
a quarter where education was in-person, and Fall 2020, when
courses were online. In Fall 2019, there were 65,985 total CAPE
reviews submitted, out of a total of 114,258 course enrollments
in classes where CAPE was made available, for a total response
rate of 57.8% (University of California San Diego [UCSD],
2021a). The mean response rate within a class was 53.1% with
a standard deviation of 20.7%. In Fall 2020, there were 65,845
CAPE responses out of a total of 118,316 possible enrollments,
for a total response rate of 55.7%. The mean response rate within
a class was 50.7%, with a standard deviation of 19.6%.

In order to adjust for the different course offerings between
quarters, and for the different professors who might teach the
same course, we selected only CAPE reviews for courses that
were offered in both Fall 2019 and Fall 2020 with the same
professors. This dataset contained 31,360 unique reviews (16,147
from Fall 2019 and 15,213 from Fall 2020), covering 587 class
sections in Fall 2019 and 630 in Fall 2020. Since no data
about the students were provided with the set, however, we do
not know how many students these 31,360 reviews represent.
This pairing strategy offers many interesting opportunities to
compare the changes and consistencies of student reviews
between both quarters in question. To keep this study focused
on the three research questions and in observation of time and
space limitations, analysis was only performed on the pairwise
level of the general CAPE survey questions and not broken down
to further granularity.

The CAPE survey was created by the designers of CAPE,
not the researchers of this paper. The questions on the
CAPE survey are general and only provide a partial picture
of the status of student engagement in Fall 2019 and
Fall 2020. The small scale survey created by this research
team attempts to clarify and make meaning of the results
from the CAPE data.

DATA ANALYSIS

Survey Data
Survey data was collected and exported from Qualtrics as
a. csv file, then manually trimmed to include only relevant
survey responses from participants who completed the survey.
Data analysis was done in R using the RStudio interface, with
visualizations done using the likert and ggplot2 R packages
(Bryer and Speerschneider, 2016; Wickham, 2016; R Core Team,
2020; RStudio Team, 2020). Statistical tests were performed
on lecture data, using paired t-tests, and Mann–Whitney U
tests of the responses; for example, when comparing attendance
of in-person lectures in Fall 2019 and live online lectures on
Zoom in Fall 2020.

Course and Professor Evaluation Data
As previously mentioned, analysis of CAPE reviews was restricted
to courses that were offered in both Fall 2019 and 2020 with
the same professor, with Fall 2019 courses being in-person
and Fall 2020 courses being online. This was done since the
variation of interest is the change from in-person to online
education, and restricting analysis to these courses allowed
the pairing of specific courses for statistical tests, as well
as the adjustment for any differences in course offerings or
professor choices between the two quarters. In order to compare
ratings for a specific item, first, negative items were recoded if
necessary. The majority of questions were on a 5-point Likert
scale, though some, such as expected grade, needed conversion
from categorical (A–F scale) to numerical (usually 0–4). Then,
the two-sample Mann–Whitney U test was conducted on the
numerical survey answers, comparing the results from Fall 2019
to those from Fall 2020. Results were then visualized using the R
package ggplot2 (Wickham, 2016), as well as the likert package
(Bryer and Speerschneider, 2016).

RESULTS

In this study, we aimed to take a broad look at the state of
online learning at UCSD as compared to in-person learning
before the COVID-19 pandemic. This assessment was split into
three general categories: changes in lecture engagement and
student performance, tools that professors and administrators
have implemented in the face of online learning, and changes
in patterns of students’ interactions with their peers and with
instructors. In general, while we found that students’ ratings
of their professors and course staff remained positive, there
were significant decreases in lecture engagement, attendance, and
perceived ability to keep up with coursework, even as expected
grades rose. In addition, student-student interactions fell for
the vast majority of students, which students felt hurt their
learning experience.

Course and Professor Evaluation Results
How Has the Change From in-Person to Online
Learning Affected Student Attendance, Performance
Expectations, and Participation in Lectures?
Lecture Attendance
In the CAPE survey, students reported their answers to a series
of questions relating to lecture attendance and engagement.
Table 1 reports the results of the Mann–Whitney U test for each
question, in which the results from Fall 2019 were compared
to the results from Fall 2020. Statistically significant differences
were found between students’ responses to the question “How
often do you attend this course?” (rated on a 1–3 scale of Very
Rarely, Some of the Time, and Most of the Time), although
students were still most likely to report that they attended the
class most of the time. Statistically significant decreases were
also found for students’ agreement to the questions “Instructor
is well-prepared for classes,” and “Instructor starts and finishes
classes on time.” It should be noted that “attendance” was
not clarified as “synchronous” or “asynchronous” attendance to
survey respondents.
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TABLE 1 | Mean and standard deviations of student responses on CAPE evaluation questions relating to lecture attendance and engagement in Fall 2019 and 2020.

2019 N 2020 N 2019 Mean 2019 SD 2020 Mean 2020 SD U test statistic p-value

How often do you attend this course? 15,425 14,460 2.816 0.482 2.648 0.632 125,419,470 <0.001

Lectures hold your attention. 15,008 14,011 3.955 1.123 3.985 1.082 104,406,915 0.2784

Instructor’s style facilitates note-taking. 14,611 13,623 3.966 1.087 3.975 1.054 99,782,429 0.6889

Instructor explains the material well. 15,264 14,307 4.359 0.898 4.380 0.858 108,774,172 0.5235

Instructor is well prepared for classes. 15,071 14,006 4.546 0.711 4.522 0.722 107,522,154 0.0011

Instructor starts and finishes class on time. 15,035 13,609 4.473 0.740 4.378 0.809 108,572,777 <0.001

Instructor’s speech is clear and audible. 15,302 14,256 4.489 0.793 4.508 0.738 109,387,175 0.6171

TABLE 2 | Student responses on CAPE evaluation statements relating to assignments, course material, and quality of learning.

2019 N 2020 N 2019 Mean 2019 SD 2020 Mean 2020 SD U test statistic p-value

Assignments promote learning. 14,851 14,218 4.200 0.865 4.255 0.835 102,044,717 <0.001

Required reading is useful. 15,008 14,011 3.955 1.007 3.985 0.897 104,406,915 0.2784

The course material is intellectually stimulating. 15,225 14,205 4.170 0.879 4.212 0.838 105,887,658 <0.001

Exams are representative of the course material. 14,161 12,720 4.232 0.855 4.225 0.842 90,827,794 0.1897

I learned a great deal from this course. 15,611 14,645 4.161 0.960 4.196 0.923 112,585,400 0.01348

Expected Grades
Within the CAPE survey, students are asked, “What grade do
you expect in this class?” The given options are A, B, C, D, F,
Pass, and No Pass. The proportion of CAPE responses in which
students reported taking the course Pass/No Pass stayed relatively
constant from Fall 2019 to Fall 2020, going from 6.5% in Fall 2019
to 6.4% in Fall 2020. As can be seen in Figure 1, participants were
more likely to expect A’s in Fall 2020; in Fall 2019, the median
expected grade was an A in 56.8% of classes, while in Fall 2020,
this figure was 68.0%. We used a Mann–Whitney U test to test our
hypothesis that there would be a difference between Fall 2019 and
Fall 2020 expected grades because of students’ and instructors’
unfamiliarity with the online modality. When looking solely at
classes in which students expected to receive a letter grade, after
recoding letter grades to GPA equivalents, a significant difference
was found between expected grades in Fall 2019 and 2020, with
a mean of 3.443 in FA19 and 3.538 in FA20 (U = 92286720,
p < 0.001).

What Engagement Tools Are Being Utilized by
Professors and What do Students Think About
Them?
Assignments and Learning
As part of the CAPE survey, respondents were asked to rate
their agreement on a 5-point Likert scale to questions about
their assignments and learning experience in the class. Results are
displayed in Table 2. Statistically significant increases in student
agreement, as indicated by the two-sample Mann–Whitney U
test, were reported in the questions “Assignments promote
learning,” “The course material is intellectually stimulating,” and
“I learned a great deal from this course.”

What Influence do Social Interactions With Peers,
Teachers, and Administration Have on Student
Engagement?
Professor Efficacy and Accessibility
As part of the CAPE survey, students also rated their professors
in various aspects, as can be seen in Table 3. The only significant

result observed between Fall 2019 and Fall 2020 was a slight
increase in student agreement with the statement “Instructor is
accessible outside of class.”

Survey Results
How Has the Change From in-Person to Online
Learning Affected Student Attendance, Performance
Expectations, and Participation in Lectures?
General Satisfaction
Respondents were asked to indicate their agreement on a 5-
point Likert scale (Strongly Disagree, Disagree, Neither Agree
nor Disagree, Agree, and Strongly Agree) to the statement, “In
general, I am satisfied with my online learning experience at
[institution].” 36% of respondents agreed with the statement, 28%
neither agreed nor disagreed, and 36% disagreed.

FIGURE 1 | Distribution of grades expected by students prior to finals week in
CAPE surveys in Fall 2019 and Fall 2020.
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TABLE 3 | Student responses on CAPE evaluation statements relating to instructor efficacy and accessibility.

2019 N 2020 N 2019 Mean 2019 SD 2020 Mean 2020 SD U test statistic p-value

Instructor is accessible outside of class. 14,002 13,301 4.276 0.819 4.289 0.833 91,915,275 0.04346

Instructor promotes appropriate questions/discussion. 15,113 14,151 4.377 0.808 4.384 0.803 106,615,426 0.6245

Instructor shows concern for students’ learning. 15,241 14,316 4.391 0.811 4.390 0.828 108,720,662 0.5669

Instructor displays a proficient command of the material. 15,032 13,880 4.573 0.688 4.587 0.650 104,178,824 0.8086

Instructor is effective in promoting academic integrity. 14,644 13,746 4.489 0.661 4.482 0.664 101,275,874 0.2998

Perceptions of Academic Performance
Students were asked to rate their agreement on a 5-point Likert
scale of agreement to a series of broad questions about their
online learning experience, some of which pertained to academic
performance. When assessing the statement “My current online
courses are more difficult than my past in-person courses,”
42% chose Strongly Agree or Agree, 32% chose Neither Agree
nor Disagree, and 26% chose Disagree or Strongly Disagree.
Respondents were also split on the statement “My academic
performance has improved with online education,” which 28%
agreed/strongly agreed with, 34% disagreed/strongly disagreed
with, and 38% chose neither.

For the statement “I feel more able to manage my time
effectively with online education than with in-person education,”
only 34% agreed/strongly agreed with the statement while 45%
disagreed/strongly disagreed and 21% chose neither. For the
statement, “I feel that it is easier to deal with the pace of my course
load with online education than with in-person education,” 30%
of respondents agreed/strongly agreed, 54% disagreed/strongly
disagreed, and 16% neither agreed nor disagreed.

Lecture Attendance by Class Type
Since the CAPE survey question regarding attendance did not
specify asynchronous or synchronous attendance, students were
asked on the survey created by the authors of this paper how often
they attended and skipped certain types of lectures. In response to
the question “During your last quarter of in-person classes, how
often did you skip live, in-person lectures?,” 11% reported doing
so often or always, 14% did so sometimes, and the remaining
74% did so rarely or never. The terms “Sometimes” and “Rarely”
were not clarified to the respondents. This is the same scale and
language used on the CAPE survey, however, which was a benefit
to synthesizing and comparing this data with CAPEs. Meanwhile,
for online classes, 35% reported skipping their live classes often or
always, 23% did so sometimes, and 43% did so rarely or never.

Respondents were also asked about their recorded lectures,
both in-person and online; while some courses at the institution
are recorded and released in either audio or video form for
students, most online synchronous lectures are recorded. When
asked how often they watched recorded lectures instead of live
lectures in-person, 12% of respondents said they did so often
or always, 12% reported doing so sometimes, and 76% did so
rarely or never. For online classes where recorded versions of
live lectures were available, 47% of students reported watching
the recorded version often or always, 21% did so sometimes, and
33% did so rarely or never.

Meanwhile, there were also some lectures during online
learning that were offered only online (asynchronous), as
opposed to being recorded versions of lectures that were delivered
to students live over Zoom.

Students were asked questions about their lecture attendance
for in-person learning pre-COVID and for online learning during
the pandemic. On a 5 point Likert scale from Never to Always,
11% of students said they skipped “live, in-person lectures”
in their courses pre-COVID Often or Always. On the same
scale, 35% of respondents said they skipped live online lectures
Often or Always. To assess the significance of these reports,
we conducted a one-sided Mann–Whitney U test with the
null hypothesis that the median frequency of students skipping
live online lectures is greater than the median frequency of
skipping live in-person lectures. Previous research suggesting
that lecture attendance decreased after the COVID-19 transition
motivated our alternative hypothesis that students would skip
live online lectures more often (Perets et al., 2020). The result
was significant, meaning that this evidence suggests that students
skip online lectures (Mdn = 3 “Sometimes”) more often than live
in-person lectures (Mdn = 2 “Rarely”), U = 23328, p < 0.001.
The results were also significant when a one-sided 2 sample
t-test was performed to test if students were skipping online
lectures (M = 2.84, SD = 1.13) more often than they skipped
in-person lectures (M = 1.97, SD = 1.06), t(358.53) = 7.55,
p < 0.001.

In order to clarify why students might be skipping lectures,
we asked students how often they were using the recorded
lecture options during in-person and online learning. 12% of
respondents reported that they watched the recorded lecture
“Often” or “Always” instead of attending the live lecture in-
person while 47% of respondents said that they watched the
recorded version of lecture, if it was offered, “Often” or “Always”
rather than the live version during remote learning. When a
one-sided Mann–Whitney U test was performed comparing the
medians of students that utilized the recorded option during
in-person classes (Mdn = 2 “Rarely”) and during online classes
(Mdn = 3 “Sometimes”), the results were significant, suggesting
that more students watch a recorded lecture version when it is
offered during online classes, U = 6410, p < 0.001. The results are
also significant with a t-test comparing the means of students that
watched the recorded format during in-person classes (M = 1.95,
SD = 1.08) and during online classes (M = 3.23, SD = 1.23),
t(330.84) = –10.13, p < 0.001.

Students were asked how often they used course materials,
such as a textbook or instructor provided notes and slideshows,

Frontiers in Education | www.frontiersin.org 7 May 2022 | Volume 7 | Article 851019

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles


feduc-07-851019 May 3, 2022 Time: 22:11 # 8

Hollister et al. Engagement in Online Learning

rather than attending a live or recorded lecture to learn the
necessary material. 10% of students said that they used course
materials “Often” or “Always” during in-person learning while
19% of students said they used course materials “Often” or
“Always” during online learning. The results were significant
in a one-sided Mann–Whitney U test for the null hypothesis
that the medians are equivalent for students using materials
during in-person learning (Mdn = 1 “Never”) and during
online learning (Mdn = 2 “Rarely”), U = 12644, p < 0.001.
In other words, the evidence suggests that students use course
materials instead of attending lectures more often when classes
are online than when classes are in-person. A one-sided t-test
also indicates that students during online learning (M = 2.30,
SD = 1.16) utilize provided materials instead of watching lecture
to learn course material more often than students during in-
person learning (M = 1.76, SD = 1.03), t(364.55) = –4.72,
p < 0.001.

Discussions are supplementary and sometimes mandatory
classes to the lecture conducted by a teaching assistant.
Students reported that during the last quarter of online
classes the discussion sections tended to include synchronous
live discussion instead of pre-recorded content (see
Table 4).

Reported Attendance and Engagement in Lecture
Students were asked to rate their agreement on the same 5-
point Likert scale to a series of questions about their in-lecture
attendance and engagement. When presented with the statement
“I feel more comfortable asking questions in online classes than in
in-person ones,” 56% of students agreed, 22% neither agreed nor
disagreed, and 22% disagreed. Here, “agreed” includes strongly
agree and disagree includes “strongly disagreed.” This was similar
to the result for “I feel more comfortable answering questions in
online classes than in in-person ones,” to which 56% agreed, 24%
neither agreed nor disagreed, and 20% disagreed.

When students who had taken both in-person and online
courses were directly asked about overall attendance of live
lectures, with the statement “I attend more live lectures now that
they are online than I did when lectures were in-person,” 12%
agreed, 19% neither agreed nor disagreed, and 69% disagreed
(with 32.5% selecting “Strongly disagree”).

Issues With Online Learning
Respondents were asked to indicate on a 5-point Likert frequency
scale (Never, Rarely, Sometimes, Often, and Always) how often
a series of possible issues affected their online learning. These
are reported in Figure 2. The most common technical issue was
unreliable WiFi. 20% of students say unreliable WiFi happens

“Often” or “Always,” 35% say this issue happens to them
“Sometimes,” and 45% of students say unreliable WiFi affects
their online learning “Never” or “Rarely.” The next common
technological problem students face is unreliable devices. A poor
physical environment affected students’ online learning for 32%
of the respondents “Often” or “Always.” Issues with platforms,
such as Gradescope, Canvas, and Zoom, were present but
reported less often.

What Engagement Tools Are Being Utilized by
Professors and What do Students Think About
Them?
Course Structure
For a given possible intervention in course structure, students
were asked how often their professors implemented the changes
and to rate their opinion of the learning strategy. The examined
changes were weekly quizzes, replacing exams with projects or
other assignments, interactive polls or questions during lectures,
breakout rooms within lectures, open-book or open-note exams,
and optional or no-fault final exams – exams that will not count
toward a student’s overall grade if their exam score does not
help their grade.

Respondents’ reported frequencies of these interventions are
displayed in Figure 3, and their ratings of them are displayed in
Figure 4. In addition to being the most common intervention,
open book exams were also the most popular intervention among
students, with 89% of respondents reporting that they had a Good
or Excellent opinion. Similarly popular were in-lecture polls,
optional finals, and replacing exams with assignments, while
breakout sessions had a slightly negative favorability.

Academic Tools and Resources
In the survey, students were asked to rate their agreement
with the statement, “Online learning has made me more
likely to use academic resources such as office hours, tutoring,
or voluntary discussion sessions.” 42% of students agreed
(includes “strongly agreed”), 23% neither agreed nor disagreed,
and 35% disagreed (includes “strongly disagreed”). However,
for the statement, “Difficulties accessing office hours or
other academic resources have negatively interfered with my
academic performance during online education,” 26% of students
agreed/strongly agreed, 24% neither agreed nor disagreed, and
49% disagreed/strongly disagreed.

Respondents were asked to rate their opinion of various
academic resources on a 5-point scale (Terrible, Poor, Average,
Good, and Excellent) for both in-person and online classes
(Figures 5, 6). The most notable change in rating was for
the messaging platform Discord, which 67% of respondents

TABLE 4 | Distribution of survey responses to questions about non-mandatory discussion sections.

None Some About half Most All

During your last quarter of online classes, how many of your
courses had non-mandatory synchronous live discussions?

11% 24% 15% 33% 16%

During your last quarter of online classes, how many of your
courses had non-mandatory discussion sections that were in
pre-recorded video format?

70% 15% 4% 9% 2%
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FIGURE 2 | Prevalence of issues in online education among student survey respondents (n = 187).

FIGURE 3 | Students’ reported frequencies of certain possible interventions in online learning.

saw as a Good or Excellent academic resource during online
education, compared to 34% in in-person education. The
learning management system Canvas also saw an increase in
favorability, while favorability decreased for course discussions.

Cameras
Respondents were asked to rate the frequency at which they and
their professors turned their cameras on during lectures. 64%
of students reported keeping their cameras on never or rarely,
29% reported keeping cameras on sometimes, and 6% of students
reported keeping their cameras on often or always. Meanwhile,
for professors, 58% of students reported that all of their professors
kept their cameras on, 28% said most kept their cameras on, 9%

said about half did so, and the remaining 5% said that some or
none of their professors kept cameras on.

What Influence do Social Interactions With Peers,
Teachers, and Administration Have on Student
Engagement?
Personal Interaction
A lack of social interaction was among the largest complaints
of students about online learning. 88% of respondents at least
somewhat agreed with the statement “I feel less socially connected
to my peers during online education than with in-person
education.” When students were asked how often certain issues
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FIGURE 4 | Students’ reported approval of certain possible interventions in online learning.

FIGURE 5 | Students’ reported approval ratings of certain academic resources and tools when classes were in-person.

negatively impacted their online learning experience, 64% of
respondents indicated that a lack of interaction with peers often
or always impacted their learning experience, and 44% reported
the same about a lack of instructor interaction.

When we asked students how they stay connected to their
peers, 78.6% said that they stay connected to peers through
student-run course forums, such as Discord, a messaging
app that is designed to build communities of a common
interest. 72.7% said they use personal communication, i.e.,
texting, with peers. 48.1% of students said they use faculty-run
course forums, such as Piazza or Canvas. 45.5% of students
surveyed keep in touch with peers through institution clubs
and organizations. 29.4% of students selected that they use

student-made study groups and 19.8% stay connected through
their campus job.

Ratings of University Faculty and Staff
Students were asked to rate their opinion of various faculty
and staff, by answering survey statements of the form “____
have been sufficiently accommodating of my academic needs
and circumstances during online learning.” For instructors,
72% agreed/strongly agreed with this statement and 11%
disagreed/strongly disagreed; for teaching assistants and
course tutors, 81% agreed/strongly agreed, and only 2%
disagreed/strongly disagreed. Meanwhile, for university
administration, 39% of students agreed/strongly agreed,
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FIGURE 6 | Students’ reported approval ratings of certain academic resources and tools when classes were online.

34% neither agreed nor disagreed, and 26% disagreed/
strongly disagreed.

DISCUSSION

Based on both the prior literature and this study, students seemed
to struggle with engagement before the pandemic during in-
person lectures, and it appears from the survey findings that
students are struggling even more with engagement in online
courses. A U.S. study investigating the teaching and learning
experiences of instructors and students during the COVID-19
pandemic also found that when learning transitioned online,
students’ main issue was engagement whereas prior to the
pandemic the main issue for students was content (Perets et al.,
2020). The lack of peer connection and technological issues seem
to be significant problems for students during online learning
and could contribute to students’ issues with engagement. The
problems with attention during an online lecture might be
attributed to the lack of social accountability that an in-person
lecture promotes to put away distractions like cell phones
and taking active notes. Additionally, CAPE data shows that
students rate their professors’ efforts and course design highly
and similarly before and during Fall 2019 and Fall 2020. Although
every course and professor has different requirements, creating
collaborative opportunities and incorporating interactive features
into lectures could be beneficial to student engagement.

How Has the Change From in-Person to
Online Learning Affected Student
Attendance, Performance Expectations,
and Participation in Lectures?
For live lectures, the increase in students reporting skipping
live online lectures more often may be due to the increase in
availability and ease of recorded options with online lectures.

A similar study to this research found that when the university
transitioned to Pass/No Pass grading rather than letter grading
during ERT, students attended synchronous lectures less (Perets
et al., 2020). During the pandemic, the institution’s deadline
to change to P/NP grading was extended and more academic
departments allowed Pass/No Pass classes to fulfill course
requirements. In our study, we did not detect an increase
in students who took advantage of the P/NP grading, but it
is possible that students skipped more synchronous lectures
knowing that they could use the Pass option as a safety net if
they did not dedicate the typical amount of lecture time to learn
the material. The results emphasize the vital role of the cognitive
dimension in engagement.

It is clear that more students are taking advantage of recorded
options with online learning. A survey of Harvard medical
students indicates a preference for the recorded option because of
the ability to increase the speed of the lecture video and prevent
fatigue (Cardall et al., 2008). Consistent with previous research,
our results suggest that students may seek more value and time
management options from course material when classes are fully
online (Perets et al., 2020). Recorded lectures allow freedom
for students to learn at a time that works best for them (Rae
and McCarthy, 2017). For discussions, students reported that
they had more discussions that were live rather than recorded.
Research indicates that successful online learning requires strong
instructor support (Dixson, 2010; Martin and Bolliger, 2018). The
smaller class setting of a discussion, even virtual, may promote
better engagement through interaction among the students,
content, and the discussion leader.

Based on CAPE results, which are conducted the week before
final exams, students expected higher grades during the online
learning period. Although expected grades rose, students concur
with previous surveys that the workload was overwhelming
and was not adequately adjusted to reflect the circumstances
of ERT (Hussein et al., 2020; Shin and Hickey, 2020). While
there are many factors that could account for this, including
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the fact that expected grades reported on CAPE do not reflect a
student’s actual grade, one possible explanatory factor is the use
of more lenient grading standards and course practices during the
pandemic. In addition to relaxed Pass/No Pass standards, courses
were more likely to adopt practices like open-book tests or no-
fault finals, providing students with assessments that emphasized
a demonstration of deeper conceptual understanding rather than
memorization. It is important to note that students’ perceptions
of their learning does not indicate that students are actually
learning or performing better academically. This goes for the
CAPE question, “I learned a great deal from this course,” the
CAPE question about expected grades, and the small scale survey
reports about academic performance. We took interest in these
questions because they offer insight into the level of difficulty
students perceived during ERT due to the shift in engagement
demands from remote learning. More research should be done
with students’ academic performance data before and after ERT
to clarify whether there was a change in students’ learning.

Students’ preference for using a virtual platform during
lecture to ask, answer, and respond to questions was surprising.
This extends previous evidence from Vu and Fadde (2013),
who found that, in a graduate design course at a Midwestern
public university with both in-person and online students in
the same lecture, students learning online were more likely to
ask questions through a chat than students attending in-person
lectures. In addition, during the COVID-19 pandemic, Castelli
and Sarvary (2021) report that Zoom chat facilitates discussions
for students, especially for those who may not have spoken in
in-person classes.

When students were surveyed on the issues they faced with
online learning, the most common issues had to do with
engagement in lectures, interaction with instructors and peers,
and having a poor physical work environment, while technical
issues or issues with learning platforms were less common.
The distinction between frequency and impact is key, since
issues such as bad WiFi connection can be debilitating to
online learning even if uncommon, and issues with technology
and physical environment also correlate with equity concerns.
Other surveys have found that students and faculty from equity-
seeking groups faced more hardships during online learning
because of increased home responsibilities and problems with
internet access (Chan et al., 2020; Shin and Hickey, 2020).
Promoting student engagement in class involves more than well-
planned teaching strategies. Instructors and universities need to
look at the resources and accessibility of their class to reduce
the digital divide.

According to the CAPE data from Table 2, instructors
received consistent reviews before and after the ERT switch,
indicating that they maintained their effectiveness in teaching.
The ratings for two CAPE prompts “Instructor is well prepared
for class” and “Instructor starts and finishes class on time” had
statistically significant decreases from Fall 2019 to Fall 2020.
This decrease could be attributed to increased technological
preparation needed for online courses and the variety of offerings
for lecture modalities. For example, some instructors chose to
offer a synchronous lecture at a different time than the original
scheduled course time, and then provide office hours during

their scheduled lecture time to discuss and review the lectures.
Regardless of the statistically significant changes, the means for
these two statements are high and similar to Fall 2019.

What Engagement Tools Are Being
Utilized in Lectures and What do
Students Think About Them?
Based on the results, a majority of students report that their
professors are using weekly quizzes, breakout rooms, and
polls at least sometimes in their classes to engage students.
Students had highly positive ratings of in-course polling,
were mostly neutral or positive about weekly quizzes (as a
replacement for midterm or final exams), but were slightly
negative about breakout rooms. Venton and Pompano (2021)
report positive qualitative student feedback from students in
chemistry classes at the University of Virginia, with some
students finding it easier to speak up and make connections
with peers than in an entire class; Fitzgibbons et al. (2021),
meanwhile, found in a sample of 15 students at the University
of Rochester that students preferred working as a full class
instead of in breakout rooms, though students did report
making more peer connections in breakout rooms. Breakouts
have potential to strengthen student-student and student-
instructor relationships, but further research is needed to clarify
their effectiveness.

Changes were also made to course structure, with almost
all (94%) of students reporting that open-book exams were
used at least sometimes. Open-book exams were also the most
popular intervention overall, although the reason for their
widespread adoption (academic integrity and fairness concerns)
is likely different from the reasons that students like them
(less focus on memorization). Open-book tests, however, present
complications. Bailey et al. (2020) notes that while students still
needed a good level of understanding to succeed on open-book
exams, these exams were best suited to higher-order subjects
without a unique, searchable answer.

Changes were detected in the responses to the CAPE
statements, “Assignments promote learning,” “The course
material is intellectually stimulating,” and “I learned a great
deal from this course,” noted in Table 3. Although there were
statistically significant changes detected by the Mann–Whitney
U Test, the means between Fall 2019 and Fall 2020 are still
similar and positive. The results from this table indicate that
students felt that there was not a decrease in learning and interest
in their material. This might be due to instructors changing
the design of assessments and assignments to accommodate for
academic integrity and modality circumstances in the online
learning format. The consistently positive CAPE ratings are also
likely due to the fact that students are aware that CAPEs are
an important factor for the departments’ hiring and retention
decisions for faculty, and subsequently important for their
instructors’ careers. Students may have also recognized that
most of the difficulties in the switch to online learning were
not the instructors’ fault. Students’ sympathy for the challenges
that instructors faced may be contributing to the slightly more
positive reviews during Fall 2020.
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What Influence do Social Interactions
With Peers, Teachers, and Administration
Have on Student Engagement?
One of the most common experiences reported by students was
a decrease in interaction with peers, with a strong majority of
students saying that a lack of peer interaction hurt their learning
experience. A study from Central Michigan University shows that
peer interaction through in class activities supports optimal active
learning (Linton et al., 2014). Without face-to-face learning and
asynchronous classes during COVID, instructors were not able
to conduct the same collaborative activities. When asked how
students interacted with their peers, the most common responses
were student-run course forums or texting. This seems to
support the findings of Wong (2020) which indicated that during
ERT, students largely halted their use of synchronous forms
of communication and opted instead for asynchronous ones,
like instant messaging, with possible impacts on students’ social
development. Students also reported a decrease in interaction
with their instructors with a plurality saying that a lack of access
to their instructors affected their academic experience. At the
same time, ratings of professors’ ability to accommodate for the
issues students faced during online education were high, as were
students’ ratings of online office hours. It seems that students
sympathized with instructors’ difficulties in the ERT transition
but were aware that the lack of instructor presence impacted their
learning experience nonetheless.

Limitations
There are some limitations in this study that should be considered
before generalizing the results more widely. The survey was
conducted at just a single university, UCSD: a large, highly-
ranked, public research institution in the United States with its
own unique approach to the COVID-19 pandemic. These results
would likely differ significantly for online education at other
universities. In addition, though care was taken to distribute the
survey in channels used by all students, the voluntary response of
students chosen from these channels does not constitute a simple
random sample of undergraduates attending this institution.
For example, our survey over-represents female students, who
constituted 72.7% of the survey sample. The channels chosen
could also bias certain results; for example, it is possible that
students who answer online surveys released on the institution’s
social media channels are less likely to have technical or Internet
difficulties. Results from the small survey might be skewed
slightly because respondents had to recall a year prior to their
experiences in Fall 2019, whereas they might have had a more
accurate memory of their Fall 2020 experience. CAPEs are
completed at the end of the quarter when their recollection
of their experiences is fresh, so those reviews are likely less
susceptible to this unconscious bias.

The issues with sampling are somewhat mitigated in the CAPE
data, but these responses are not themselves without issue. CAPE
reviews are still a voluntary survey, and therefore are not a
random sample of undergraduates. In addition, some instructors
use extra credit to incentivize students to participate in CAPEs if
the class meets a threshold percentage of responses, which might

skew the population of respondents. CAPE responses tend to be
relatively generous and positive, with students rating instructors
and educational quality much higher in CAPE reviews than in
our survey. This is possibly because the CAPE forms make it easy
for students to report the most positive ratings on every item
without considering them individually. Additionally, students are
aware that CAPEs have an impact on the department’s decisions
to rehire instructors.

Teaching Implications
Online learning presented multiple challenges for instructors
and students, illuminating areas to improve in higher education
that were not recognized before the COVID-19 pandemic.
A majority of students expressed their comfort in engaging
with the Zoom chat and polling. Students might feel this way
since they can ask and answer questions using the chat feature
without disrupting the focus in class. Therefore, in both further
online learning and in-person classes, instructors might be able
to stimulate interaction by lowering the social barriers to asking
and answering questions. Applications such as Backchannel Chat,
Yo Teach!, and NowComment offer more features than Zoom
or Google Meet to prevent fatigue and increase retention in-
person or online (LearnWeaver, 2014; Hong Kong Polytechnic
University, 2018; Paul Allison, 2018).

At the same time, increased interactivity in lectures, especially
if required, is not necessarily a panacea for engagement issues.
For example, some professors might require students to turn on
their cameras, increasing accountability and giving an incentive
to visibly focus as if in an in-person classroom. However, Castelli
and Sarvary (2021) found, as we did, that the majority of students
in an introductory collegiate biology course kept their cameras
off; students cited concerns about their appearance, other people
being seen behind them, and weak internet connections as the
most common reasons for not keeping cameras on. Not only are
these understandable concerns, but they correlate with identity
as well: Castelli and Sarvary found that both underrepresented
minorities and women were more likely to indicate that they
worried about cameras showing others their surroundings and
the people behind them.

CONCLUSION

Prior to the COVID-19 pandemic, online learning was a choice.
Our research demonstrates that online learning has a long way
to go before it can be used in an equitable manner that creates
an engaging environment for all students, but that instructors
adapted well to ERT to ensure courses promoted the same level
of learning. The sudden nature of remote learning during the
COVID pandemic did not allow for instructors or institutions
to research and promote the most engaging online learning
resources. Students have widely varying opinions and experiences
with their higher education online learning experience during
the pandemic. Our data analysis shows that distance learning
during the pandemic had a toll on attendance during live lecture
and peer-instructor connection. The difference in expected
grades from Fall 2019 to Fall 2020 indicates that students felt
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differently about their ability to succeed in their online classes.
In addition, students had trouble managing work loads during
online learning. We gathered that instructors could be using
engagement strategies more often to match students’ enthusiasm
for those strategies, such as chat features and polls. Despite
the challenges of online learning highlighted, this research
also presents evidence that online learning can be engaging
for students with the right tools. Student reviews indicated
similarity before and after the switch to online learning, including
indicating that course assignments promoted learning and the
material was intellectually stimulating. These results propose
that the courses and professors, despite the modality switch
and changes to teaching and assessment strategies, maintained
the level of learning that students felt they were getting out
of their course.
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