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Student Experience with COVID-19 and Online Learning: Impact
of Faculty’s Ability to Successfully Navigate Technological
Platforms for Remote Instruction

Introduction

This paper is based on a series of semi-structured, qualitative interviews that were conducted
with students, by an undergraduate student and lead author of this paper, that focused on their
experiences with educational technologies and online teaching pedagogy in the wake of the
COVID-19 pandemic. As U.S. educators scrambled to adapt to online course delivery modes as a
result of the first wave of the pandemic in the spring 2020 semester, those in the educational
technology and online learning community saw the potential of this movement to vastly
accelerate the implementation of online systems in higher education. A shift that may have taken
20 years to accomplish was implemented in two waves, first with the immediate forced shift to
online learning in March 2020; and second, a less immediate shift to hybrid and online
instruction designed to accommodate the different geographic variation in COVID-19 intensity,
along with varied political and institutional ecologies surrounding online versus in-person
instruction for the 2020-2021 academic year. With all of the rapid changes that were occurring
during the spring of 2020, we wanted to investigate how students experienced and perceived
faculty use of technology during this particular moment in time.

This study documents this transition through the eyes of undergraduate students, and
demonstrates the varied ways in which faculty navigated the transition to online learning.
According to our interviewees, some faculty were thoughtful and competent and provided a
supportive environment that paid attention to a students’ capacity for online learning, rather than
maintaining traditional instructional practices. Others relied on practices from in-person
instruction that were familiar, but appeared to be nervous in the new online teaching
environment. Then there were those who seemed occupied by other concerns, where a focus on
effective undergraduate teaching remained limited to begin with, and their approach to online
instruction was driven by convenience. Our qualitative data clearly reveals that the ways in
which faculty conducted their online courses directly impacted student learning experiences. In
this study, we set out to document both the faculty instructional strategies in a hybrid/online
environment and student accounts of those choices and their resulting experiences. While we
continue to analyze this unique data set on this moment of transition in engineering education,
we hope that this paper will also lead to policy recommendations regarding faculty adaptations to
online instruction in general. We include some initial thoughts and recommendations below.

Background

| have chosen to switch between first-person and third-person narratives in speaking about my
entry into this research since | am in the role of both a researcher and participant in the shift to



online learning. At the time of the forced shift to online learning, I was a junior undergraduate
mechanical engineering major who had just discovered the field of Science and Technology
Studies (STS). Throughout the fall 2019 semester, | began to question the ways in which | had
been recruited and channeled, as a woman with an interest in science and math, into studying
engineering. Upon taking an introductory STS course, | was introduced to reflecting critically
about engineering as a field of study. This led me to enroll in a graduate seminar, Engineering
Studies, which provided me with a much deeper introduction to STS-inflected studies of
engineering, including engineering education. During this time, my professor, along with a
postdoctoral fellow, were co-Pls for a study of student experiences in engineering education and
had already convened a group of undergraduate students who were in the process of interviewing
their peers. They were attempting to open the black box described in the National Academy of
Engineering’s Pathways (2018) study [1], which spoke of the different ways in which students
experienced engineering education, and used their experiences as a stepping stone to a variety of
careers, including many outside of engineering.

Undergraduate engineering education has almost always attempted to provide a professional
degree, or at least the foundations of a professional degree, in just four years. This, along with
the US commitment to providing a strong general education component at the undergraduate
level, has made it difficult to unpack how students navigate challenging curricula and provides
an important context for changes in engineering education. This earlier study was set up with a
focus on diverse students and diverse student experiences, which provided a valuable entry into
how different students experienced engineering education through their encounters with both
their peers and faculty. These encounters, both good and bad, shaped what choices they made
about their education; whether or not to stay in engineering; and if they left, what other major to
choose based on the investments they made in their coursework so far. We discovered other
things through this project, such as the importance of peer support groups; how peers contributed
to learning; and how students learned to navigate challenges by choosing the right instructors,
courses, and majors. In general, the project documented what student experiences were like in an
engineering program. The fact that undergraduate students were interviewing other students also
provided a rather novel entry into these experiences, since all of us were, in effect, acting in the
role of consultative peers during the interviews we used to gather this data. We have written
elsewhere about how this project constitutes a kind of methodological innovation into
documenting student experiences, especially with regards to questions of ethnographic access.

When the pandemic occurred, we had an opportunity to transpose this experience into a study of
how the same students experienced engineering education as a result of the sudden shift to online
learning. At the time, the PI had a subaward for a separate NSF EAGER project focusing on the
impact of educational technologies on the future of engineering education. All of us recognized
very quickly that the sudden shift to online learning resulting from COVID-19 represented a
seismic event in the engineering education ecosystem. In a context in which higher education
already faced, and contemplated greater competition from online models such as massively open



online courses (MOOCs) and small private online courses (SPOCs) [2], the pandemic
necessitated brick-and-mortar institutions to rapidly adapt to new online methods for education
delivery. As such, | was brought onto the current project, along with two of my co-authors, to
begin documenting educational technologies in the new environment of online and hybrid
learning. They helped me to reformulate the research experience | had from the student
perspectives paper into an interview-based study of student experiences with the online
transition. The data and findings that | report on in this paper draw from that study and focus on
questions of faculty engagement with educational technologies, as viewed from the eyes of
undergraduate engineering students.

Literature Review

This study builds on a metaphor of engineering education as a complex ecosystem, a framework
that is beginning to gain traction in the discipline. In contrast to pipeline models, which best
simulate workforce supply and demand, and pathways models which we ourselves drew on
earlier and describe how engineers navigate within the discipline, an ecosystem model captures
the broad spectrum of mobilities, relationships and interdependencies that exist within and
outside of the expected engineering career path [3], [4], [5]. Using ecosystem metaphors enables
us to ask questions about the quality of pathways, the availability and flow of resources, and the
structures and processes that create and sustain inequalities. Observing that systems are designed
to reproduce themselves, Vanasupa and Schlemer argue that “the apparent problems of lack of
learning and lack of diversity are outcomes of a system functioning as designed rather than
something ‘going wrong’” [6, pp. 6]. Observable leakage, which is often a primary driver in a
pipeline metaphor due to projected inefficiencies, is merely the “tip of the iceberg,” in a systems
framework, beneath which a “hidden domain” consisting of social interactions, institutional
structures, and cultural values are submerged [6]. In this project, we unwittingly became
observers in the midst of an ecological crisis in higher education, in which students reeled from
the loss of many of the “hidden” supports that they had come to rely upon. In particular, this
crisis has highlighted the existence and importance of regular routines and social interactions--
including peer support--that occur inside and outside the classroom for engineering students,
without which they struggle to produce the sustained motivation needed to do well in their
classes. Such supports are often taken for granted which in practical purposes can make them
“invisible”.

The research trajectory of this paper is supplemented by broad, diverse, and growing bodies of
scholarship on undergraduate and graduate engineering student experiences in online education.
This review of the literature encompasses studies conducted prior to the initial impacts of
COVID-19, as well as an emergent body of scholarship on student experiences with online
learning during and after the initial impacts of the pandemic. The review began with a survey of
papers presented at panels in the ASEE 2020 conference proceedings, as well as articles
published in the Journal of Engineering Education, and previous scholarship cited within these



texts. This allowed us to focus on literature that has been produced in engineering education
research in particular, as well as scholarship that has gained traction within the field.

For instance, Shaoib’s [7] review of the literature on student experiences in MOOCs reveals
three principle concerns in online-only learning models: (1) accommodating multiple student
learning styles, (2) facilitating student engagement online, and (3) reproducing similar or
improved student outcomes online as in-person. Regarding student learning styles, researchers
endeavored to characterize typologies of students in order to improve student experiences. Some
studies emphasized participation patterns of students online, such as active learners, passive
learners, and bystanders [8], or distinguishing “browsers” from “committed learners” [9]. Other
studies emphasized the variety of learning styles such as “sequential”, “visual”, “verbal” or
“active-reflective” learners [10].

Facilitating student engagement online is difficult in online-only environments, with a high
percentage of MOOC participants tending to drop off in participation over the course of the
module [11]. Studies indicate this is due to a combination of content delivery methods [11], [12]
and student motivation [13], [14]. Participation in classes with hands-on components, such as
labs and design classes, are also a significant challenge in engineering disciplines [12], [15]. To
offset motivational difficulties, authors recommend that instructors shorten the length of their
lectures to increase student attentiveness [11], and use a variety of techniques to sustain students’
interest in the subject matter [13].

Despite faculty perceptions that online learning is not as effective as in-person [16], one meta-
analysis of 45 empirical studies discovered that students performed marginally better in online
courses than in person [17]. Blended learning environments appear to have the best learning
outcomes, in comparison to both online-only and in-person settings [17]. These findings were
corroborated by Ni [18] and Irvine et al. [19], who argue that the provision of extra materials in
blended classrooms facilitates multiple student learning styles. Blended learning environments
are also suggested for helping to bridge rural-urban educational disparities, facilitating learning
either online or in person, according to the modes that are most accessible and feasible for
students’ lives [19], [20]. Indeed, these blended learning environments may be the key to
increasing accessibility for low-income and minority students in higher ed, allowing students the
option to participate virtually to accommodate part-time and full-time work schedules, or in-
person for those who have difficulty accessing broadband services.

Student perspectives are considered in several studies [12], [21], [22]. Although faculty and
students agree that communication is a common barrier in online settings [12], Dennen [22] finds
that while professors are principally concerned with how well they are communicating content
and expectations, students are most concerned with how their professors are communicating with
them as individuals; the isolation of online environments creates conditions under which students
want to ensure that they feel seen and cared for as learners [22]. To our knowledge, none of these



studies were conducted by an undergraduate student, which gives this study a unique
perspective. Given the findings that students’ experiences of the course may not track with
professors’, the presence of an undergraduate interviewer helps us gain deeper insights into the
experiences of engineering students.

Most of the research we surveyed was conducted prior to the COVID-19 pandemic, and as such,
took place during a time when external social and structural supports were still in place. The
sudden mid-semester closures of campuses and directives to move courses entirely online created
chaos in the higher education ecosystem and collapsed many of the support structures students
had taken for granted, such as campus communities, study groups, and regular routines. As a
result, this research project conducted during the initial months of the pandemic reflects not
merely the challenges of working online, but rather working online under social isolation.

Methods

Our study was based on utilizing semi-structured interviews from a broad spectrum of subjects.
The interviews | conducted were part of a paired study design: a postdoctoral fellow to the
project, later joined by a graduate research assistant to the project, interviewed engineering
educators, ed tech executives, and industrial HR managers and educators who hired engineering
graduates regarding their attitudes towards educational technologies as well as how their view
and uses of these technologies changed as a result of the COVID-19 pandemic. My focus was on
collecting student experiences of the forced online transition, where a significant portion of the
interview protocol asked about how faculty adjusted to the new instructional environment, and
how they utilized educational technologies such as Zoom and WebEXx, and supplementary
platforms such as Discord, Slack, Chegg, and social media.

For my portion of the study, I interviewed 22 students between June 24-August 18, 2020. Subject
selection was based on a matrix that prioritized diversity of subject, versus representation relative
to the population as a whole, and was based on attaining relatively balanced numerical
representation across the categories depicted in Table 1.



Table 1 - Selection Matrix

Public Private Public Private Liberal
university university engineering engineering arts
school school college
Race
Caucasian X X X X
Black or African American X X
American Indian or Alaska Native
Asian X X X
Native Hawaiian & Pacific Islander
Other X X
Ethnicity
Hispanic, Latino, or Spanish origin X X X
Nc_m_—hispanic, Latino, or Spanish X X X X X
origin
Gender
Man X X X X
Woman X X X X
Non-binary
Socioeconomic Status
Lower class X
Middle Class X X X
Upper Class X
Geographic Location
East Coast X X X X
South X X X
West X X
Midwest X X




After collection, the data was subsequently coded in NVivo. We utilized “in vivo” inductive
coding methods, common in grounded theory studies [23], [24], [25], , in which we searched for
patterns and generated codes based on the topics that students felt strongly about. This paper
specifically focuses on students’ comments about faculty engagement with educational
technologies during the pandemic, their associated pedagogic choices, and students’ experiences
and opinions of them. Some example “in vivo” codes that pertain to the changes that students
experienced are as follows: “I had to find things to motivate me and find things just to occupy
my mind”, “no longer having that ability to collaborate was just very difficult”, and “if they
wanted reduced tuition, that means they don’t think learning is the same”. From these initial
codes, we sorted them into patterns, which included topics such as “changes that students needed
to make to complete class work”, “perceived effectiveness of professors”, and “university plans
for fall 2020”. This bottom-up coding technique allows the students’ voices to be the drivers of
categories that emerge from coding, rather than the researcher imposing categories on the data.
We used the diversity in positionality within higher education of our team to try to minimize
confirmation bias since structured coding is subject to the researcher discovering patterns they
were already looking for.

Experiences/Perceptions

Since this paper specifically focuses on the experiences of undergraduate students who were
taking classes during the spring 2020 semester, the analysis of the data will feature direct quotes
from the interviewees and reflexive commentary from the author. This semester was a period of
chaos and upheaval as students tried to acclimate to the changing educational climate while
simultaneously watching an international pandemic unfold before their eyes. It is important to
note that these interviews may have a negative bias because they were conducted over the
summer of 2020 and specifically asked about the first wave of the COVID-19 pandemic.
Regardless, these comments reveal important fractures in the ad hoc online education system that
was quickly stood up - particularly as pertains to motivation, time management, and social
interaction - that will be important to consider in the design of online courses in the future.

Students Favor Active Learning Online

Whether it was through shorter synchronous lectures or 15-20-minute asynchronous lecture
videos, professors who replaced lecture time in favor of more collaborative activities were able
to continue to build the rapport between students and professors that is typically formed during
in-person office hours. 18 of the 22 interviewees stated that they preferred synchronous learning
in the online environment.



“A lot of my professors weren’t as captivating and it's not like you're in class, you're on the
computer and you just kind of have to sit there and watch them talk or watch them write and it's
just not as engaging, so it was difficult to stay attentive. | know a lot of other students kind of felt
the same way”

- Caleb?, Senior?, public engineering school, south

Frustration was a common word that was expressed in each interview. No one had chosen this
method of learning and it was hard to simultaneously learn new material and learn how to learn
in an online environment. Overall, it seemed that no one really enjoyed online learning, but some
students were able to recall positive experiences in classes where professors were actively trying
to make accommodations and engage everyone.

“When we were learning new material that made it extremely frustrating, even in person, but
online. It just got worse because it was harder to kind of get [the professor’s] attention.’
- Christopher, Senior, public engineering school, west

’

The majority of the interviewees had classes that met synchronously and had some sort of lecture
component. Long online lectures are hard to pay attention to, because there is no in-person
relationship with the professor and students often become bored while watching someone on
Zoom speak while just moving through slides. Subjects indicated that it was awkward to ask
questions because video-conferencing software etiquette greatly differs from typical classroom
etiquette. It was also hard for students to articulate their questions when they couldn’t fully see
what the professor was writing.

Yao is a senior engineering student at a large private university in the south majoring in
mechanical engineering. She was taking 3 traditional engineering classes during the spring 2020
semester and described that it was a lot harder to focus on what the professors were saying
during their Zoom lectures because they just weren’t as captivating. In all of her classes, student
participation decreased significantly and she fell into a cycle: falling behind on work, trying to
catch up as soon as possible with her own resources, and then attempting to pay attention to her
lectures again.

“I think everyone felt that it was much harder to focus when this [was] online. It's also more
tiring; being forced to watch lectures on your screen for the whole day and it's easier to fall
behind. Especially since a lot of lectures were also recorded you knew that you didn't really need

to be at the lecture if you didn't want to. So, you could just say that ‘I'll watch this later.
- Yao, Senior, private university, south

! Students are identified according to their responses to confidentiality preferences in our IRB protocol. Students
who have requested their interviews remain confidential have been given pseudonyms. Others preferred to be
identified using their real names.

2 Student’s class year is based on their academic standing for the 2020-2021 school year. Students who graduated in
the spring of 2020 are labeled as graduates.



Yao’s experience is common among all students - many of us seemed to become caught in the
cycle of falling behind on work because we found it challenging to watch boring Zoom videos
for each class. The inconsistent schedule of learning was a cause for much anxiety in students,
who reported that it led to a decrease in information retention.

Even though our data indicated frustration was rampant throughout the semester, some students
appreciated how cohesive the shorter lectures were and even preferred them to longer, in-person
lectures. Jacob is a senior at SUNY Binghamton studying mechanical engineering and was
frustrated with his curriculum before the forced shift to online learning. He found that his regular
lectures were quite repetitive and didn’t think that they were a good teaching method at all. Once
online courses were implemented, he appreciated how some professors significantly reduced
their lecture time by recording shorter 15-20-minute videos and hosting office hours and
problem-solving sessions during the regularly scheduled class periods. He felt like the shorter
lectures made learning easier because they were distilled down into what he considered the
“essential information”. Shorter lecture videos could be watched whenever students wanted and
the information was easier to digest.

“[When I have] lectures that are actually pre-recorded and downloaded on the computer, | can
go watch them and then, when I space out and pause the video, | can go back and pick up on
what I might have missed out on. So, the actual act of having recorded videos is really helpful.”
- Jacob, Senior, Binghamton University

Professors implemented a wide variety of class structures, but in interviews students indicated
they were happier with the courses that utilized collaboration and interaction aspects. Timothy
was a senior at Western Kentucky University and faced a wide variety of course delivery
methods after his school was shifted to online learning. One of his engineering professors
decided to cut down lecture time by only lecturing for one of the allotted course time blocks per
week and facilitating a group problem-sets during the remaining time blocks. Timothy admits
that it wasn’t the same as an in-person meeting but appreciated that his professor was making an
effort to stay engaged with the students and keep information retention high.

“So originally, we have a Tuesday/Thursday class, and I go on Tuesday and Thursday, but the
way that it worked for this one is: we have the lecture, it was still pretty long, an hour and a half
and he rambles and he knows he rambles, so he only did a lecture for that one day and then we'd

have a great assignment every Thursday that we have to complete.’
- Timothy, Graduate, Western Kentucky University

Even during in-person learning, students reported they generally had a harder time connecting
with the professors if their teaching style utilized longer lectures. Professors who went out of
their way to facilitate class interaction, learn how to use educational technologies, and collect
feedback from students elicited positive perceptions. Professors who understood and
acknowledged the limitations of technology had a better chance of encouraging students to



continue participating and learning. Utilizing a mixed-method approach to teaching via Zoom
and WebEx, professors were able to keep the audience’s attention and students felt as if they
continued to be in control of their education.

“The most challenging part was being in class and really paying attention to classes because a
lot of my professors weren’t as captivating. And it's not like you're in class, you're on the
computer and you just kind of have to sit there and watch them talk or watch them write and it's
Jjust not as engaging, so it was difficult to stay attentive”

- Bridgette, Senior, Private engineering school, northeast

Asynchronous Learning Difficulties

Every student that was interviewed had some sort of asynchronous aspect to their classes once
they shifted online, which proved challenging for many. Aside from flipped classroom scenarios,
engineering classes are generally reserved for lecturing, example problems, and question/answer
sessions, while homework and projects are worked on outside of class. Compared to
synchronous activities, the asynchronous model is easier to implement because it doesn’t require
as much effort and planning. Because the transition to online learning was so sudden, it makes
sense that professors looked toward implementing an asynchronous model, but students really
struggled with this course design. Only 4 of the 22 interviewees stated that they preferred
asynchronous learning in the online environment.

Tara is a graduate from Ohio State University who majored in food, agricultural, & biological
engineering. She was taking six classes during the spring 2020 semester, two of which were
engineering classes that both shifted to complete asynchronous delivery methods. She constantly
felt like she was behind in her courses and she described how completing the coursework
became more important than actually learning the material. She described how her university had
put out guidelines for online course delivery, specifically mentioning that putting up a set of
lecture slides with a voiceover was not allowed and any professor who used this method needed
to reorganize their class. Tara utilized the feedback system that the university put in place to
combat bad learning experiences, but her classes were never changed.

“I had one professor give us more textbook readings and I had another professor just post
PowerPoints which is the opposite of What the policy was, but whatever.” - Tara, Graduate, Ohio
State University

Professors who relied heavily on voiceovers, lecture slides, and videos had considerably more
difficulty keeping students engaged in their learning. Students reported that they felt as if they
were suddenly doing more work than before because their professors weren’t actively teaching
the content. Even if a lecture video or slide deck is the same content that would be delivered
during a typical class period, students reported that it felt as if the teaching responsibility had
been unknowingly shifted onto students. Students tend to keep a stringent schedule during the
school year that revolves around their class time, but not having mandatory class periods proved



tricky to navigate. It’s easier to procrastinate when there is no routine or schedule that helps to
hold you accountable for completing your work.

“The motivation really just got sucked out of the room. I don't know if I could tell you why, but it
was a lot harder for us to sit in front of a computer around the kitchen table than to go to
school.”

- Christopher, Senior, public engineering school, West

Students had stronger negative feelings toward professors who didn’t have a synchronous
component, because they felt as if their professors didn’t care about their education. Jessica is a
5th year dual majoring in biomedical and chemical engineering at an east coast private
university. Some of her professors were close to retirement and didn’t seem to put the effort into
their online modes of instruction that students needed. Jessica was stuck between a rock and a
hard place because her professors weren’t responding to feedback and the administration at her
school didn’t step in. Her classmates felt the same way and rallied to try and get her university to
lower their tuition rates because they didn’t think their education was worth the money.

“Classes wanted to go asynchronous and tried to upload videos, but they would forget what the
uploading schedule was and it was like a whole nightmare where class time was actually just
office hours and it was just not good.”

- Jessica, 5th year, Private university, northeast

Interviews indicated that it quickly became obvious to students that professors were not trained
in any of the technologies that the schools used for classes. However generally students were
understanding about the fact that no one was happy with the situation at hand. Our data
contained a small number of accounts where it seemed that professors did not have any intention
of learning new teaching methods, which elicited negative reactions from students. Benny, a
senior from Colorado School of Mines studying electrical engineering, described how he was
both appreciative and frustrated with his professors’ abilities to use technologies. He understood
that professors were doing the best that they could, given the circumstances and the support from
the administration.

“It's really annoying and hard to pay attention and people would always have their mics on
eating food or something stupid and then the teachers, as per adults, don't know how to use
technology...they couldn't figure out how to record stuff or share screens or mute people.”
- Benny, Senior, Colorado School of Mines

I found that many students tended to lash out at the professors who weren’t willing to change
their teaching strategies. This was especially true of seniors who felt like they did not have any
sort of closure in their collegiate experience; students in their final year often felt as if they
missed the typical senior year celebration as they learned how to adapt to a new form of learning.
A sophomore from a northeast private engineering school described a phenomenon that I labeled
“social activation energy”. In chemistry, activation energy is the amount of energy that must be



provided to a compound to result in a chemical reaction. Hannah used the phrase to explain why
it was harder for students to complete their work. Without any external support from professors
or peers, students need to motivate themselves which is tiresome when it seems as if there is no
end in sight.

“All the normal interactions you 're used to are gone and in order to replicate that you will have
to set up Zoom meetings and that's a lot of activation energy.”
- Hannah, Sophomore, Private university, northeast

Students Facilitating Community Beyond the Classroom

| drew from my own experiences as an engineering student undergoing a rapid transition to
online learning, in which I learned that in order to “survive” your semester’s workload you need
to have some sort of support group to help you complete your homework and study for exams.
The workload for each course is so high that it always seems that there is not enough time to do
every assignment and study session on your own. This led to serious struggles last spring since |
didn’t know many people in my classes and my roommates, who made up a considerable amount
of my support group, all moved away for the duration of the pandemic. There’s something
comforting and motivating about being around other people who are also working, and this
constitutes another form of hidden support. Even in the student union or the library when |
wasn’t with a group, I felt more inclined to get my work done than I did when I was home.
Drawing from these experiences the interview protocol asked about the presence or absence of
community - all 22 interviewees stated that they participated in some sort of virtual, student-led
community after the forced transition to online learning.

“I'm not interacting with my professors as much, I'm not able to ask as many questions, 1'm not
able to talk to other students as much as | would have if I had been in person, so it's been an
adjustment to learn that stuff independently and to rely more on the internet and online
resources.”” - Samantha, Junior, Public engineering school, west

Every student said that they struggled to focus and stay motivated to finish their semester,
regardless of the course delivery mode. When probed with the question “why weren’t you
motivated?”, interviewees stumbled through their answers, which was interpreted as subjects
themselves not being aware of the source of the hidden supports they rely on. Some said that the
quality of their education decreased, others said that the professors became flippant with their
teaching, but the most common answer was that the structure of an engineer’s day had been
completely disrupted.

“And also, you just missed the whole aspect of being with people and like actually talking to
your professor. So, it's just, it's so different that it makes me not want to focus, but also not want
to be there.”

- Benny, Senior, Colorado School of Mines



Kristophe is a senior at Worcester Polytechnic Institute studying civil engineering and
sustainability. He described how he struggled to keep a routine throughout the online learning
period, because there weren’t any concrete events or classes happening at specific times. He
spent a lot more time hanging out with his roommates and playing video games as schoolwork
became harder to complete. Before the COVID-19 pandemic, clubs, Greek life, and other
extracurriculars ensured that students were embedded in communities for the duration of their
week. When you have to plan your schedule around your extracurriculars, it’s harder to
procrastinate and fall behind on your homework.

“There would be times where, you know, you'd be inside [for] maybe three days and be like, Yo,
I haven't been outside in a couple days, that’s kind of crazy.” You're doing the same routine over
and over again. You kind of get lost in it, right. And you get really monotonous and sometimes

[that] even makes you less productive.’
- Kristophe, Senior, Worcester Polytechnic Institute

Many students made a significant effort to keep working with study groups and facilitate
meetings throughout the spring semester. Groups of students would organize regular homework
and study sessions on Zoom and learned how to use the features like screen share, annotations,
polling, breakout rooms, and live transcriptions to complete their work. Others used
collaborative applications like Slack and Discord. Discord started as a platform for video game
players to voice chat and invite their friends to play co-op games, but has recently turned into a
platform that can be used for any sort of collaboration. This was a useful way for students to
transfer everything from coursework to clubs to a virtual setting.

“My chemical engineering class, we were super tight. There were 30 of us, so we would literally
just reserve big rooms and it would be 15 to 20 of us sitting in a room together working on
assignments, so that was really hard to do once we moved into virtual learning. Me and my two
best friends, we would go on Zoom to work on homework together.”

- Jessica, 5th year, Private university, northeast

When students had classes that weren’t as conducive to an online environment, they banded
together to form academic and social support groups. Annai is a sophomore at University of
California, Berkeley studying chemical engineering and described how it was harder to stay
organized in online classes, even with the weekly study groups she had with her friends. Going
back to the concept of social activation energy, setting up study groups, learning new tools to
explain concepts to peers, and meeting for group projects took a lot more effort compared to
when school was in-person. Students relied on each other, now more than ever, to learn their
class material and it was hard to find support and provide support as the pandemic raged on.



“I feel that overall, the whole learning experience was different, because before, I'd have study
groups with my friends or pay more attention in class. But online really just mixed a lot of things.
It was much harder to concentrate in class or to stay organized all around.”

- Annai, Sophomore University of California, Berkeley

Many students used a combination of the educational technologies and personal technologies to
have club meetings and hang out with their friends. Brigette is a senior from a northeast private
engineering school studying aeronautical engineering. She described how the clubs she was
involved in stayed active and used WebEXx to continue general meetings and host public events.
There was a general understanding amongst the students that everyone was struggling with the
lack of routine, so they exercised control over the things they could to keep some sense of
normalcy in their lives.

“[We used WebEx teams for my] boundary layers [course]. And then [ was using it for one of my
clubs also to like, keep in contact with each other through the summer.”
- Bridgette, Senior, private engineering school, northeast

Conclusion and Suggestions for Future Research

Despite these limitations, an important question is how can we create a virtual classroom that
promotes content retention and has a positive impact on student perceptions of the quality of
their education? The students interviewed in this study report high dissatisfaction with the lack of
structural supports that existed in their previous in-person classes. Although early advice for
instructors advocated asynchronous course design, this study shows that students preferred
courses with at least one synchronous component with some sort of required participation, likely
since it maintained structure. It is possible that prior research on asynchronous courses did not
take into account the collapse of the majority of students’ social activity during the pandemic.
The synchronous option helped to overcome the “activation energy” required of students by
creating a stable routine; it also provided opportunities for personal attention, making students
feel cared for. Granted, synchronous course designs will require exceptions for students who
have extenuating circumstances, so instructors will need to be flexible with absences and
deadlines. In addition, instructors should reduce lecture length to 10-15 minutes each to
effectively manage student attention spans, yet avoid oversimplifying the curriculum - students
want to learn, so simplifying course material leads to the conclusion that the quality of education
has decreased.

Finally, professors should consider integrating collaborative educational technologies like
Microsoft Teams, Slack, and Discord into the class to promote group work outside of class.
Students are using these features anyway and they can be a great way to increase peer-to-peer
communication in the class. Professors should go above and beyond to establish and encourage
personal communications between students and teachers, whether via email, message board, or
other channels. Facilitating group work during class meetings is vital to information retention



and helps to foster relationships between students and the professor, even though the class is
online. Professors should also make an effort to be reliable and consistent throughout the class;
they should post information in a timely manner, keep up with emails, and familiarize
themselves with educational technologies prior to the start of the class. Professors who work in
conjunction with students to create a collaborative learning environment will help increase the
quality of learning.

By engaging in an ecosystem metaphor, we argue that without the invisible support structures
from prior to the pandemic, such as going to a classroom, maintaining a regular routine, using
on-campus resources, physically being around others, and interpersonal relationships, students
have struggled to engage online. However, the quality of a student’s education can drastically
improve based on their professor’s effort to create a supportive learning environment. Students
respond more positively when there is a basic structure for an online course, when they have
established routines, and when there are additional modes of communication to connect them
with their professors and their classmates. By incorporating these elements into their course
designs, professors can help students who are struggling and improve their ability to learn,
despite the obstacles we are currently facing. The authors of this paper have also created a
reading list and extended guide on best practices in online learning [26].
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