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An Initial Exploration of Engineering Student Perceptions of COVID’s
Impact on Connectedness, Learning, and STEM Identity
Many STEM students were affected by the pandemic and subsequent switch to remote learning
in different ways. However, one common issue is that moving from face-to-face interaction to
remote interaction (e.g., Zoom) has left many students feeling detached from their STEM
communities which in turn negatively affected their learning. For example, 46% of engineering
and technology students at IUPUI reported “loneliness and lack of connection” as result of the
pandemic and 61% agreed that “online learning is [a] difficult format for learning” [1]. In this
paper, we seek to understand how the pandemic and remote learning have affected student
perceptions of connectedness with their university, their campus, and their peers and classmates,
so that we can more nearly meet their academic needs. By qualitatively analyzing interviews
with engineering students about their experiences and perceptions of the pandemic and remote
learning, we offer some initial observations of these students’ perceptions of the impact of the
pandemic and remote learning.
The context for this study is the Urban STEM Collaboratory, a National Science Foundation
funded program that provides financial, academic, social, and career support to undergraduates
majoring in engineering or mathematics who are academically well-qualified and have financial
need. One of the primary goals of the project is to help participating students build and maintain
a strong STEM identity. The Collaboratory includes three public urban research universities:
University of Colorado Denver (CU Denver), Indiana University-Purdue University Indianapolis
(IUPUI), and the University of Memphis (UofM). Participants in the program, Urban STEM
Scholars, participate in a variety of activities, including summer bridge programs and an
academic social networking site across all three campuses, called Course Networking (the CN),
as well as mentoring, peer-led team teaching, community outreach, and other activities that vary
by campus and individual student interest. Urban STEM scholars earn “badges” through the CN
for participating in activities and must earn a minimum number of badges to maintain their
scholarship (see [2] for more details on the Urban STEM Collaboratory).
Carlone and Johnson [3] proposed that STEM identity comprises three dimensions: (1)
competence, or one’s knowledge and understanding of STEM; (2) performance, or one’s ability
to engage in various STEM practices; and (3) recognition, or being seen by others and seeing
one’s self as a STEM person. Therefore, students’ interactions and relationships with faculty,
mentors, and peers are key components in developing a STEM identity [4]-[11]. Of course, with
the COVID-19 pandemic greatly reducing, if not entirely eliminating face-to-face classes,
meetings, and study sessions, opportunities for interaction, and the relationships that are formed
through these interactions, have also been reduced.
Because the Urban STEM Collaboratory is engaged in researching students’ STEM identities,
we have been collecting qualitative and quantitative data on a variety of student perceptions of
identity, interactions, and relationships. In particular, in semi-structured interviews conducted in
Year 2 of the project (Fall 2020-Spring 2021), students were asked about their perceptions of
how the pandemic has affected their connectedness to their campus and to their peers and how
remote learning has impacted their learning. The scholars were also asked to comment on the
effectiveness of certain program components of the Urban STEM Collaboratory in light of the

pandemic. The goal of this poster is to present some preliminary observations regarding student
perceptions of how the pandemic has affected their experiences.
Method
A total of 17 Urban STEM Scholars (6 women) from CU-Denver (n = 10) and UofM (n = 7)
participated in one-on-one semi-structured interviews. All Urban STEM Scholars from both
campuses were invited to participate and all those who agreed to participate were included.
Participants received a small monetary incentive and participation counted toward one of the
badges they can earn as part of the program.
The semi-structured interviews covered a variety of questions regarding student identity and
STEM identity. They also included a sequence of questions specific to COVID, which are the
focus of this poster:
How connected do you feel to [CU Denver or UofM]?
How connected do you feel to your peers in your classes?
How do you think that connection has been affected by the remote format of courses?
How has the Urban STEM program been helpful (or not) in fostering a connection?
How has the CN (Course Networking) been helpful (or not) in fostering a connection?
What effects do you think the pandemic has had on your college experience so far?
What effects do you think the pandemic has had on your academic learning so far?
How do you think the pandemic may (or may not) affect your job prospects in the future?
Is that something you’ve thought about?
For the purposes of this poster, we present a preliminary analysis of the COVID segments of
these interviews. Co-authors (MC, MD, WS, GS, CS) each reviewed a subset of transcripts with
the following guiding question: “How did COVID/remote learning impact engineering students’
attachment to and interactions with peers? What specific problems or benefits did students
identify?” We then identified key points and pulled exemplar quotes from the transcripts
illustrating what seemed to be important or salient to how students perceived COVID affecting
their experiences. We then reviewed and discussed our transcripts together and identified some
key topics that appeared across transcripts. These topics were: problems associated with not
being on campus; use of technology to build and maintain connections; drawbacks of
online/remote learning; benefits of online/remote learning.
Additional quantitative data was collected and compared for the 2019-20 and 2020-21 academic
years related to student participation and performance at the UofM. This data is presented in the
Additional Evidence section and provides further detail on the impact of COVID on our scholars.
Not Being on Campus
One obvious impact of COVID has been that students are not on campus the way they would be
otherwise. Students noted that there are fewer opportunities to meet and get to know other
students when they are not physically together, that their student routines have been disrupted by
not coming to campus, and their feelings of connectedness are often tied to the physical places.
Regarding meeting and getting to know students face to face:

“Because if you have those in person classes, you could definitely communicate easily
with your teachers and your peers. In my classes in high school, I would make pretty
good friends with people I just sit next to. But I don't have that now.”
Said another student, regarding routines:
“I feel pretty disconnected right now. I think that's due to the fact that, before all this
happened, I had like a routine. I took the train all the way downtown and then walked to
campus. And I had like a routine for the college. I had like, you know, it's like I had my
own lunch places that I'd go to with friends like that I knew around there, yeah. And it
was nice. It's like I knew the campus layout, I, you know, I was able to...I guess I sort of
had like a schedule and like you know I would do repeated things.”
And finally, demonstrating the importance of physical place:
“I'm sitting in my room right now, and this is where everything happens. Every single
thing in my life happens in this room, and sometimes it drives me crazy, because I don't
know how to separate my work life, my school life, my personal life, my everything, my
commitments. I'm sitting in my bed and I'm trying to relax, and I'm thinking about my
laptop which is probably like 10 feet away from me.”
Using Technology to Create and Maintain Relationships
Students mentioned that they were using a variety of platforms for communicating with friends
and classmates, such as GroupMe or Discord, as well as (for some students) the CN, which is
part of the Urban STEM Collaboratory program. In addition, some students indicated that they
felt a good sense of connection to the peers that they communicated with through those
platforms, even if the number of potential connections was limited.
“Actually, yeah, I have connection. I've had a lot of social connections actually. We've
been able to go around COVID and get together virtually, which is very very nice. And it
helps mentally, 100%.”
“One of the students that was there texted in the chat, like, ‘Hey, let's all make a
group! Let's all make a Discord group!’ So we're all -- I don't think everyone's in there,
but everyone who's there, every once in a while will jump in and say something, and it
feels a lot more connected that way.”
Drawbacks of Online/Remote Learning
Students identified a variety of drawbacks and issues with learning remotely, with many
comments indicating that they feel they are learning less or not at all. One student tied these
problems to the lack of physical boundaries between learning/workspace and living space:
“For me personally, I know some of my friends have done really well on online learning,
but for me it's been a struggle to focus. I really liked having like the, kind of like, switch
to disconnect from home where you get to relax, you know, watch TV and stuff, to go sit
down in a lecture hall with your notebook open, looking at the professor and whatnot. I
struggled trying to, you know, not be distracted by, you know, looking away or doing
something else, because you can pretty much [look away or do something else while] on
Zoom, right?”
Another student pointed to limitations in the technology:

“It's a lot harder to see each other's work to see what we did and someone to help us to
understand it, drawing, because the stuff we do is very hard to put into words sometimes
and so you need to see it in order to understand it, and that is definitely something that we
really don't get to have with this online format.”
Finally, a student highlighted the issue of cheating in online/remote classes:
“I definitely cheated on some stuff I should not have. But also, everybody was
cheating...so it's like, ‘Okay, do you do the honest thing and suffer, because everybody
else cheated and screwed up the curve? Or do you cheat so you can be where you
probably would have been if nobody had cheated?’ So, it creates a huge dilemma, I think,
for everybody.”
Benefits of Online/Remote Learning
Perceived benefits of online/remote learning were less common than drawbacks. However, some
students indicated that becoming more comfortable with online platforms was not altogether
negative, even if they would generally prefer to be on campus. For example:
“And just like yeah, that in general, like learning to like switch to online, it's been, like,
not bad. It's been a tough journey, but it's been not bad like I think…I think when we get
a vaccine and all the cases go down, I will want to be going back to campus, but like
learning to be existing in an online environment, it's not been like a bad experience.”
And one student indicated that he and his classmates had taken advantage of the ability to
rewatch lectures on Zoom to facilitate effective study practices (i.e., knowledge checking and
peer explanations):
“We kind of just meet up on Zoom, and one of us will share our screens [to play the
lecture], and we'll go through and if we don't understand something, we'll ask. Typically,
there's someone who understands.”
Impact of Program Interventions
While overall, students appear to feel less connected to their peers and see more drawbacks than
upsides to online/remote learning, we did see some evidence that interventions associated with
the Urban STEM Collaboratory helped students to feel more connected. For example, several
students expressed appreciation for the Urban STEM Collaboratory in general for creating
opportunities for engagement. For example:
“I really think that involvement is one of the best things that we can have and one of the
best parts about the Urban STEM program.”
Regarding the CN academic social networking site, some students indicated that it helped them
create connections across campuses:
“CN has been helpful to make connections across all three campuses.”
Finally, CU Denver students indicated that the Engineering Learning Community (ELC)
associated with the Urban STEM Collaboratory at that campus was helpful in maintaining
friendships online:
“Oh yeah! Actually, the ELC, actually. I'm so happy I joined that, 'cause -- so we have a
DISCORD with all of the engineers from the ELC, all the ones that wanted to join. So,
we have a -- we play games with each other sometimes online.”

Additional Evidence
The UofM also collected data on scholars’ participation and academic performance for both the
2019-20 and 2020-21 academic years. Participation data included attendance records from the
summer bridge program and regular academic meetings organized for the scholars. In 2019-20,
the summer, fall, and most of the spring semester meetings were held in person while all
meetings held from March 2020 until May 2021 were held virtually. Students were expected to
participate in all meetings (both summer and academic year) and signed a pledge to do so when
joining the program. Early alert notifications were tracked for the scholars in both years. The
early alert notifications were sent to the UofM PI for all students in the program, indicating poor
class attendance, test grades, or other factors that were resulting in poor performance in a course.
A marked difference was noted in participation between the two years, with 100% participation
in the summer bridge and 71% attendance in academic year meetings in 2019-20 (n=17) and
83% participation in summer bridge and 60% participation in academic year meetings in 202021 (n=35). The percentage of students receiving early alert notifications increased from 20192020 to 2020-21, with 23% and 29% of students receiving alerts, respectively. In addition, 6% of
scholars requested referrals for academic, mental health, or other support services in 2019-2020,
and 14% of scholars requested referrals for these services in 2020-21.
Conclusion
Overall, students indicate a relatively high degree of dissatisfaction with online/remote learning
and a desire to return to campus face-to-face. However, they also seek ways to maintain
connections with other students virtually and to manage the challenges associated with remote
learning. Because interactions and relationships are significant factors in developing and
maintaining STEM identity, researchers might expect the pandemic to have negatively affected
students’ STEM identities. Quantitative data available from the UofM also support these findings
and indicate decreased engagement and somewhat increased academic, mental, and social
difficulties due to the pandemic. These preliminary observations suggest that such concerns
would be warranted, but engineering students are adaptive and resourceful. Our ongoing studies,
including more formal analyses of these interview data and comparisons between our first year
and second year interview and survey data will further explore the impact of COVID-19 on
STEM identity.
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