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Abstract

Social capital is essential to students’ success and persistence in academic goals. However, during the period of emergency
remote teaching brought on by the COVID-19 pandemic, students were isolated from their social networks. The purpose of this study
was to examine how engineering students’ social capital changed during the period of emergency remote teaching, looking closely at
both the instrumental and expressive social capital from the people (alters) in students’ social networks. We used an explanatory
sequential mixed method approach that included collecting data from first-year students and capstone design students using the
Undergraduate Support Survey and student interviews. We found differences between the types of alters that the two groups of
students identified as influential to their success and persistence, including the groups of alters they identified (e.g., professors vs
peers) and the length of relationship with their alters. We also present results from the interviews, highlighting examples of expressive
and instrumental supports in both group before and during the pandemic. Overall, we found that the advanced students had more well-
developed social networks than the first-year students to rely on during the transition. The first-year students, however, relied mostly
on lifelong relationships. They did not have, and did not continue to develop, university-based social networks. We include examples
of innovative ways that students maintained and strengthened their social networks and point to future implications of this work.

1. Introduction

The COVID-19 pandemic caused significant negative changes in social interactions. For example, one study of US adults
reported significant decreases in both social network density and size [1]. These changes in social networks corresponded to increased
loneliness, anxiety, and boredom levels as well as decreased motivation [2]-[5], especially for people who were cut off from face-to-
face interactions with close ties.

For college students, the pandemic and the associated shift to emergency remote teaching (ERT) disrupted relationships with
peers, instructors, and other campus contacts. Across the world, students were denied face-to-face interactions and many experienced
changes in their financial or living situation that resulted in changes in their social relationships [6], [7]. About one third of US college
students experienced changes in their living situations during the spring of 2020 [8]. Many daily and weekly interactions with
university-based networks were eliminated, and some felt isolated and unable to interact in the ways to which they were accustomed.

Research conducted before the move to ERT suggests that students develop social networks which they rely on for support over
the course of their education and that these networks are vital. Learning is a social activity in which students rely on engagement and
interaction with others [9]-[11]. For example, engineering students rely on social interactions, such as talking to classmates about
topics they do not understand and asking questions of instructors, to develop their understandings of new and complex ideas [12],
[13]. When students have a strong support network, they not only learn more but are also more satisfied with their education and gain
more resources from their education [13]. Thus, changes to students’ social networks during the pandemic are of grave concern for
engineering educators.

The goal of this paper is to better understand how engineering students’ social capital changed during the time of ERT caused by
the COVID-19 pandemic. Prior work has shown that students can have difficulty developing meaningful connections in online courses
if social interactions are not explicitly planned for and developed [14], [15]. Institutions moved online suddenly during the spring of
2020 in response to the pandemic and instructors had little time to adjust their format for course delivery and had little knowledge or
infrastructure related to support students online, which exacerbated the challenges of maintaining social supports.

In line with past engineering education research on the resources and support inherent in students’ social networks, this study
draws on the network theory of social capital [16], [17] and hence uses terms from the theory. “Alters” are people within a student’s
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network who provide support for their educational success and persistence. These alters may include a broad network of people both
in and out of a student’s institution as well as individuals they have known from other contexts. Alters provide social capital in the
form of instrumental supports (tangible supports to achieve a specific goal), and expressive supports (emotional or moral support), and
we refer to both in this study [17]. “Strong ties” refer to close relationships characterized by frequent, close contact such those
typically experienced with close friends and family and “weak ties” refer to relationships that are less frequent and close, such as those
experience with more casual acquaintances [18].

The goal of this paper is to understand how the alters in engineering students’ social networks help them succeed in their
coursework and major, and what type of social capital (instrumental or expressive) these alters provide. We address the following
research questions:

1. Whom do undergraduates identify as providing resources and support important to their success and persistence in

engineering?

2. How do instrumental and expressive social capital contribute to undergraduates’ success and persistence in engineering?

3. How are the types of alters and associated social capital similar or different before and during the adoption of ERT in the

COVID-19 pandemic?

2. Methods
This study uses an explanatory sequential mixed method approach [19]. The first phase consisted of the Undergraduate

Support Survey (USS) and the second phase consisted of student interviews. We collected survey data from two groups of students at
a large, public university in the United States during the final weeks of the Spring 2020 semester and conducted interviews with a
sample of students from each group over the course of following month. One group consisted of engineering students enrolled in an
introductory, team-based engineering course with learning objectives focused on coding and engineering career development.
Throughout the study we refer to this group of 92, of which 11 participated in interviews, as “introductory students.” Most were in
their first year; 90 in the overall sample and two in the interviewees were sophomores. The other group of students were in their final
year of an engineering technology degree and were enrolled in either of the two semesters of a team-and project-based, engineering
technology capstone design course. We refer to this group of 41 as “advanced students”; eight participated in interviews. All had been
enrolled at the university for three years or more. Both courses comprised students from multiple engineering and engineering
technology majors working on interdisciplinary projects. Students’ living situation information is reported in Table 1 and students’
self-reported demographic information is presented in the appendix.

Table 1. Students’ self-reported living situation during Emergency Remote Teaching

Percent of Percent of
introductory students  advanced students
Were you sheltering in ~ Yes 95% 95%
place? | No 5% 5%
Parent or family home 77% 39%
My apartment/home 4% 39%
Where were you A friend’s home 4% 17%
sheltering in place? University Dorm 6% 0%
Fraternity/Sorority House 0% 5%
Other 4% 0%
Family of origin 80% 40%
With whom were you Roomm ate e . 3% 25%
sheltering in place? Boyfriend/Girlfriend/Significant other 1% 18%
By Myself 5% 18%
Other 4% 0%

2.1 Quality considerations
We collected and analyzed data consistent with the quality management process model developed by Walther et al. [20] to
iteratively ensuring various aspects of validity. We use Walther and colleagues’ terms “making the data” and “handling the data” to
refer to these processes for each phase of the mixed methods project [20].

2.1.1. Making the quantitative data

The quantitative data consisted of survey responses from 133 students across the two courses. We distributed the quantitative
instrument, the Undergraduate Support Survey (USS), during the final two weeks of the spring 2020 semester. We compensated each
survey participant with a $10 gift card.

We adapted the USS from earlier surveys used to study students’ social capital [16], so that it would better align with the
context of the shift to ERT. The survey included name generator and resource generator pieces designed to elicit strong and weak ties,
respectively, though we took care to avoid social capital jargon in the participant-facing survey text. The survey had four sections: (1)
open-ended questions about students’ experiences during the transition to ERT, (2) name generator, (3) resource generator, and (4)



demographic information. In Part 1, students were asked six questions: 1. How do you feel about courses being online during COVID-
19?7 2. What challenges have you had? 3. What are your experiences with your courses this semester? 4. Tell us about how your
interactions with instructors have been during this time. 5. Tell us about how your interactions with other students have been during
this time. 6. What, if any, positives have come about during this time of online instruction? In Part 2, we asked participants to list the
names of up to five people they considered to be important for their success and persistence both overall and in the specific course, as
well as specific questions about each alter they identified, including the length of the relationships, the age of the alter, and the
preferred mode of communication. In Part 3, we provided descriptions of several types of support, such as “talked to me about their
work as an engineer” and “helped me overcome an academic obstacle” and asked students to identify which alters from a list had
supported them in these ways. Part 3 also included separate sections to identify alters who had provided participants with these
supports before the pandemic and after its onset.

2.1.2 Handling the quantitative data

The quantitative data were analyzed in an iterative process. First, we cleaned the data by removing incomplete responses and
organizing the data to be readable. Initially, we compiled and summarized the data using descriptive statistics to look for overall trends
and patterns. We focused the analysis on the alter types and the relevant aspects of the alters. We then compared these trends to the
qualitative data in an iterative process in conjunction with the qualitative analysis to select the more salient aspects of the quantitative
data, specifically the types of alters students identified and the length of each of these relationships.

2.1.3. Making the qualitative data

The qualitative data used in this study consisted of 19 student interviews (11 introductory students and eight advanced
students) conducted in summer 2020, immediately following the semester of ERT. Each interview lasted between 40 and 60 minutes
and was conducted remotely via video call. The same researcher conducted all the interviews. Each student who participated in an
interview had indicated they were interested in participating in the interview when they completed the USS. Students were
compensated with a $25 gift card.

Our tailored interview guide used participants’ individual survey responses to create an explicit link between the interview
data and the survey data. The guide consisted of four sections, of which all but the first were tailored to individuals’ survey responses:
(1) establishing rapport and understanding participant’s pandemic experiences, (2) follow-up to open-ended survey, (3) questions
about each of the names the interviewee listed in the USS, (4) and questions about changes in resources interviewees listed in the USS.
For the first part, we asked each participant the same basic questions about their experiences with ERT we had included in the survey,
such as how they were doing, about their home/work situation, and generally how their experiences with online learning had been
going. Follow up questions in Part 2 were generally asked for more detail about things interviewees mentioned in their open-ended
survey responses, such as relationships they referenced or negative experiences during emergency remote teaching. For Part 3,
students were asked about each alter they listed in the name generator part of the survey, a specific time when the alter said or did
something that helped the interviewee succeed or persist, what kinds of support that alter provided, and how their interactions and
relationships with each alter changed during the pandemic. For Part 4, students were asked for more detail about the specific alter
types they had identified in the resource generator and how those supports had changed during ERT.

2.1.4. Handling the qualitative data

We coded the initial qualitative data analysis by coding each student interview transcript, identifying all examples of the
student talking about their social capital. In this process we eliminated from consideration alters unrelated to the students’ experiences
at the university and their experiences during ERT, such as high school teachers and past internships coworkers with whom they had
not maintained contact. For each example, we noted the type of alter providing the social capital, what kind of support the alter
provided (instrumental or expressive), and the timing of the example (before or during the pandemic or both). The list of types of
alters developed out of prior work about salient alter types [17], which we then used to create the list of a priori codes for the survey.
During the analysis, we added salient alter types that were not included in the initial list. The final list of alter types is as follows:
university faculty, friends (peers that the students knew well), classmates (peers that the students only interacted with in class), family
members, advisors, and teaching assistants (TAs).

One author did the primary coding of the data, interacting frequently with the other authors to discuss edge cases and
questions that arose. After she coded the interviews, she compiled all examples into a single spreadsheet. She analyzed similarities and
differences in participants’ interactions with each alter type as well as changes in those interactions before and during the pandemic.
The team iteratively compared those results the quantitative results. We chose salient and representative examples for inclusion in the
results section.

3. FINDINGS
3.1 Survey Findings

In this section, we present the quantitative results for alters whom participants identified as being important to their success
and persistence in their major. Figure 1 shows the types of alters identified for each group, the introductory and advanced students.
Results are shown as percentages of responses because each group had a different number of responses. The introductory level
students identified that their primary social capital came from their friends and family members. This reflects their short time at the
university (usually less than one year) and suggests they had not have developed strong ties with university-based alters before the



move to ERT. Advanced students named professors as primary sources of social capital, and to a lesser extent their friends and family
members. Advanced students more often named their advisors, and introductory students more often named teaching assistants as
social capital alters.
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Figure 1: Types of alters identified by each group. Represented as percentages of the total group.

The USS asked students to characterize the length of their relationship with each named alters. Figure 2 shows these results.
Introductory students relied heavily on alters they had known for one year or less, corresponding their time at the university. On the
other hand, advanced students relied on alters they had known for varied lengths of time, suggesting that they relied on alters they met
throughout their time at the university. Both groups relied on alters they had known their whole lives—although introductory students
relied on these more often—suggesting that advanced students were more independent from their lifelong connections.
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3.2 Interview Findings

3.2.1 Alter 1: Professors
3.2.1.1 Before the Pandemic [Introductory students]

Introductory students described receiving instrumental social capital from their professors before the pandemic. For example,
professors gave students information during lectures about the course material and expectations, met with students after class to
answer individual questions, and integrated applications of the course content that helped students understand why they were learning
the course materials.

3.2.1.2. During the Pandemic [Introductory students]

Students described how their professors continued to provide instrumental support during the pandemic, but the format of this
support had changed with the initiation of ERT. Students described needing to take the initiative to ask questions, rather than listening
to the responses from other students’ questions in class. They viewed the loss of casual in-person interactions with their professor as a
distinct loss of opportunities for instrumental support. In the absence of the direct, face-to-face interactions to which they had become
accustomed before the pandemic, they found instrumental support via online meetings. They described how the instructor lectured and
gave information to the students during online class sessions, frequent communication through email, and via the course
communication platform. The students appreciated and credited the support they received in these formats with supporting their
success in the course. For example, Student 4 said:

During . . . exams, [the instructor] was like, “Look guys, I’'m going to be on [the course communications platform] all the

time answering your questions and making sure that the wording in the exam is clear and because if you’re taking an exam

you’re kind of in the zone and you don’t want to like get stuck on something and then have to wait like 20 minutes for
response.” ... She was really on it. So that was really cool.
This student expressed appreciation for the offer for immediate instrumental support when it might be needed. Student 15 also
described that she found the live, instrumental support helpful:
We could just go into the [online breakout] room and have direct contact and conversation with all the TAs [teaching
assistants], and our professor. . . . That was super helpful because I knew that there is a set time that I could rely on having
those people to talk face-to-face . . . and also having my professor who just was doing nothing else but actively answering our
questions during that time. So that was really helpful for me, because it’s easier for me to articulate what I’m thinking in
person and then actually talking than writing emails.
It was clear that live opportunities for instrumental support were vital. Online tools addressed some but not all of the limitations of not
meeting in person.

3.2.1.3. Before Pandemic [Advanced students]

The advanced students described receiving both instrumental and expressive supports from university faculty prior to the
pandemic. Many advanced students described relationships with faculty members that had developed over the course of several years
that included both formal interactions, such as course lectures, and informal interactions, such as during lab work time and in passing
conversations in the halls.

Student 6 described vital instrumental support form a professor when they said:

I’ve had [the professor] three times now. . . he's one of the best professors I've ever had, awesome guy. He’s somebody you

can just go and talk to about his class or about another class because he used to teach some of the other classes in the major,

so I would say he’s been a pretty influential person in my major. . . . He knows a lot about the electrical engineering kind of
space and . . . he was always available for questions.
Similarly, Student 9 referenced a professor who

had always helped me with career advice and supported me throughout my interview process [for internships]. . . . He was

there throughout all my interviews that I had for different companies and he would always listen . . . and kind of helped me to

look at [my choices] and try to make a decision of what I really wanted to do. . . look at the different positions and see how
his course would be beneficial in them. [There was a] lot of just in person communication. . . like in the hallway and [in]

passing, but [during class] he always just came to my desk and would talk to me about it . . . or staying at the end of class . . .

was always really helpful.

Frequent, informal interactions even outside of class had been the means of providing vital instrumental support for Students 6 and 9.
Advanced students also remembered receiving expressive support from professors before the pandemic. For example,

Student 10 said:
[My professor] was really, really nice. . . . One of my lab partner[s] was talking to me about [the pressure to be perfect as a
woman in STEM] one day and she was getting really worked up. . . . And she went to the bathroom and she was gone for like
15 minutes and the professor came by and he was like “Hey, is she OK?” and I was like, “I don’t know.” [He said] “Well, if
you want to go check on her you can, and like you guys can make this up whenever but I think her well-being is more
important than this lab right now.” . . . That’s a very nice, understanding thing to say. . . He was super nice and encouraging.

5



This example rests on in-person interaction in various ways. First, a professor might observe that an online student in a breakout room
has disappeared, but only through direct investigation. Further, Student 10 would have difficulty “checking on” the other student in an
online format. This dynamic in which being told it was acceptable to offer expressive support to another student instead of prioritizing
the lab work made Student 10 also feel supported is difficult to achieve through ERT.

3.2.1.4. During Pandemic [advanced students]

Overall advanced students felt that their relationships with their professors had changed since the onset of the pandemic, but
there were exceptions. Student 10 described continuing support from a professor during the pandemic.:

My coding professor, she was the one who was always available to answer your question, and she would check in on you and

ask you how you were doing. And it seemed like she just actually cared about you and it's nice to see a woman professor

who's made it this far in her field. She's definitely a role model for me. . . . [During the pandemic,] I would say she's still
someone I look up to. And I probably talked to her more than any of my other professors during the pandemic because she
had those live video labs and she utilized the video aspect of online learning a lot. So I was able to actually talk to her a lot
during the pandemic and even one on one, because she had like the option where if you had a specific question, you could
talk to only her and have her full attention.
As this example suggests, synchronous meeting times were vital to expressive support. This student described how they were able to
maintain relationships and still receive instrumental and expressive support from their professors during the pandemic through the use
of live video interactions.

However, advanced students received support almost exclusively from professors teaching their current courses. Their
relationships with professors whose classes they had taken in the past and with whom they had maintained relationships generally
weakened during the pandemic. Speaking again of the professor she had three times and whom she described as an “awesome guy,”
Student 6 said the following when asked how their relationship had changed since the pandemic:

It’s been pretty different I’d say. . . We didn’t have really any conversations after spring break [was over, which aligned with

the start of ERT]. . . . Part of it was I didn’t really like necessarily need to have a conversation with him because there’s other

people that I could ask first.
Student 6 did not name the loss of in-person interactions as playing a role but given she had mentioned talking about other classes
with the professor, it seems likely she would have undertaken such conversations her current classes, in normal times.

Student 7, on the other hand, felt that ERT had caused a material change in the nature of student-professor relationships:

[T miss] just. . . developing good relationships with professors and just like, “Hey how’s your day?”” and “Oh, [how] are you

kids doing?” You know, just the passing conversations or like quick questions. . . after class. It’s a lot more intimidating to

do that online and interrupt. [In person] at least you can raise your hand but you can’t really do that online.
Here, the student highlighted the limitations of online interactions and the resulting impact on relationships that might provide support.

3.2.2. Alter 2: Peers Before Pandemic [Introductory students]
3.2.2.1. Peers 2a: Classmates, Before [Introductory students]

Introductory students described receiving both instrumental and expressive support from their classmates before the
pandemic. This support included help solving problems for the introductory course and understanding course material as well as
emotional support to give them confidence about succeeding at the university generally. The fact that all students were taking team-
based courses meant that they were interacting directly with classmates before and during the pandemic. Student 4 described how one
of his assigned teammates helped him learn about future courses and related activities:

[My classmate is] already in [my engineering discipline]. . . . So he was really helpful in learning about what it’s like later

down the road as a sophomore. . . . He was really, really cool and always willing to help. . . . And he also told me about . . .

solar racing that he’s participated in, he invited me.

This quote references instrumental support of various types the student received from a classmate.

3.2.2.2. Alter 2a: Classmates During [Introductory students]

Most introductory students described continuing instrumental support and an increase in expressive support from classmates
during the pandemic. Many of them credited this to the fact that their team project, which started at the same time as ERT, required
more teamwork than previous assignments in the course. Student 4 described continued instrumental support he received:

Usually we would get on [a call] and just discuss what we had due just to make sure everyone was on the same page. . . . And

then we would. . . send the [MATLAB] code back and forth and that was really, really helpful. . . . So, we were just online,

kind of doing our own thing and then if someone had a question, we would answer it. So, it’s just kind of chill and we would
trade off, like if someone knew I was really good at plotting they’d be like, “Okay, send the code over I can deal with the
plotting,” and it was nice to have them online so you could talk about the variable names because really hard reading
someone else’s code and then doing something with it.

This student described how, even though they were not in person, the teammate supported each other in their individual goals.
Student 15 described how her teammate helped keep her motivated when online learning got difficult:



It was getting a lot harder for us on online and [seeing my teammate] being able to do it . . . and showing me what she had
done and how she’d done it. That was super helpful because I saw like “Oh, she’s doing it. I can do it, want to do it, will be
here for her, for my team, all of them.” Just having [these] very smart and dedicated teammates was just a great thing that I
very much needed.
Here, the student described how having the example of her teammates succeeding and having their support helped her to complete
tasks and stay motivated.
However, not all students had this increased expressive support. For example, Student 18 said:
One thing I really liked about the first part of [the intro course] was how your group was more than just people you worked
with on assignments and that you’d see each other on campus, which helps build ... friendships, which makes your group
work more comfortable. But then after the pandemic happened . . . the only times we talked to our group members is when
we had talked to our group members to work on assignments. So, there was less of the feeling of camaraderie and that made
group work kind of uncomfortable at times because we weren’t really friends with each other.
This student felt the loss of in-person interactions strongly; friendships that had begun to build and enabled expressive support
between teammates had dissipated.

3.2.2.3. Peers 2a: Classmates, Before [advanced students]

Like introductory students, advanced students described getting both instrumental and expressive support from their project
teammates before the pandemic. For example, Student 7 described how a teammate had supported them in the course:
[My teammate is] really organized and really good about scheduling and making sure that we have all these tasks laid out and
they know what needs to happen, which, I’m definitely the same way. . . . But also [because I’m new to this major, it also
helped that] they’ve been in this major for the whole time and everyone else knew them on the team too and, just like,
[they’re] really charismatic and see[m] to know all the professors and all the people in the department. So they helped me in
like in a lot of ways, for sure, just about, like, working with the team and dealing with different people. . . . [SJometimes
when I don’t mesh with someone like that’s harder for me and [my teammate] is really good about dealing with all kinds of
people and kind of forming and understanding how they work.
Student 7 did not address whether the extensive instrumental and expressive their teammate provided depended on in-person
interaction.

3.2.2.4. Peers 2a: Classmates, During [advanced students]

Most advanced students felt they received instrumental support from classmates. But unlike introductory students, the
advanced students described disruptions to expressive support from classmates during the pandemic. For example, Student 6
described:

Basically what ended up happening [during the pandemic] was, our team only met when the professor scheduled a meeting. .

.. Normally in class, when you would sit down with a group of friends or your team, you would have, like, some sort of just

small talk, or like banter, but [now when] the meeting starts you don’t have that at all. So, I was really good friends with a lot

of people, I had really good conversations with a lot of these people in the group that weren’t related at all to this class and it

just felt like, I guess I couldn’t have that once the class [went online]. What our group actually ended up doing, though, I

think it was four weeks in, we did end up making a second meeting that started like 10 minutes after the first meeting so we

could still have that good conversation and talk about other classes, too.
The initial move to ERT had disrupted expressive support, but the team had adjusted so that they could go back to providing such
support.

Student 9 felt that online teaching had disrupted both instrumental support and expressive support. She explained:

So before the pandemic started it was an overall good team. We all met twice a week. We had a really good even distribution

of work and really worked together when we were in person and like knew how to balance, who could do what [based on]

what we're best at. [But] [d]uring online [class] one kid slept through most of [the team meetings] and then the other kid—

[pause]. I felt weird asking them to like join the calls, because I was like trying to motivate everyone and nobody else wanted

to do it.

For this student, even instrumental support had fallen away.

3.2.2.5. Peers 2: Friends before [introductory students]
Students described relationships they had started to build with other students at the university, such as in their dormitories.
Student 5 had received both instrumental and expressive supports from a suitemate he considered a friend:
He’s one of my suite mates from [my dorm]. So we were both in the same learning community and we had to both go to
those required classes. Anytime like, I had questions with [Intro to Engineering], I’d always ask him. He’s helped me meet a
lot of the people I know in the [learning community] now.
Answering Student 5’s questions about coursework constitutes instrumental support; the suitemate’s introducing Student 5 to others
constituted expressive support. It was typical for introductory students to have at least some friends they had made in college who
provided both instrumental support and expressive support.

3.2.2.6. Peers 2: Friends during [Introductory students]



During the pandemic, introductory students continued to receive instrumental and expressive support from friends. For some
students, typically those who had existing strong ties, these relationships continued to offer strong support. Some were described as
strengthening during the pandemic because students had more free time. Strong ties that were developed either over longer periods of
time (such as friends from high school who had also come to the university) or through multiple contexts (such as a student who was
in the same dorm and in similar classes) offered the greatest support. For example, Student 5 described how his relationship with a
close friend had grown stronger since the pandemic began:

[My friend] has always been there like to push me academically. I’ve known him since like seventh grade. ... Heis

basically the one who pushed me to go take AP credits and do all the difficult classes with him. And that just sort of

continued into college. So whenever I came to [University], we were still good friends, obviously, and he would continually
encourage me whenever I needed help, or if [ had questions. . . . He definitely just pushed me in general to be better. . . . He
just came and stayed with me at my house after the pandemic for like two or three weeks.

For this student, instrumental support continued during the pandemic in much the same way that it had before the pandemic.

Student 17 described how their support from their friends shifted from mostly instrumental to mostly expressive:

We’d still call and we’d go on Snapchat. That was definitely still there, but it was less about school and [more just] about,

“How are you doing? How have you been? [Are] you keeping safe? What are you up to?” That was definitely like a weird

adjustment to not be able to see them in person anymore and be able to hang out with them to just being by yourself pretty

much all day long.
This quote describes the expressive support that friends gave each other during the pandemic.

However, for weaker ties between friends from friendships that were less developed when the pandemic started, the
relationships and the supports they offered weakened during the pandemic. For example, Student 17 said:

When you’re explaining something that you know but another person doesn’t know, you understand that concept even better.

When. . . you don’t have any interactions with other students, you don’t have those situations where you learn and they learn

at the same time, it just really becomes a survival of the fittest kind of deal where everyone’s on their own.

This student no longer had casual interactions with classmates from which they had previously derived instrumental support.
Additionally, supports from weak ties remained almost entirely instrumental, perhaps because students did not have the casual, day-to-
day interactions that could lead to more expressive supports.

3.2.2.7. Peers 2: Friends before and during [Advanced students]
Advanced students described their friends as vital for both instrumental and expressive support both before and during the
pandemic. Often, these friends were also in their majors. For example, Student 7 said:
Yeah, so definitely my friends that I made [in my former major], we all share similar feelings of school is really hard and it
takes its toll on everybody. . . . Making those connections [helped us] get through it together. Like, “OK, I’m not alone.” [In
my current major people] are willing to help each other. . . . People in this department . . . have had various experiences in
different companies and co-ops and . . . we talk about it, what we liked and didn’t like and why it would be helpful if you
want to go on this path or why you shouldn’t take this class, because the professor, like, just talks from their notes the whole
time.
When asked if the camaraderie continued after the pandemic started, Student 7 said: “I’d say yes just, not as much obviously. . . .
We’re just not passing by each other. We’re not walking around campus. We’re not having events, it’s just like, literally everything
stopped existing.” The pandemic had disrupted support but not eliminated it. Advanced students also described support from friends
outside their major, largely expressive support. For example, Student 9 said:
I would say, the main thing about him [my friend] was, he was like my stress reliever and he was the person that was always
telling me it was going to be okay and that I was going to graduate. So, when I had my problems and everything that
happened with my teammate like, falling asleep or my [assigned project] mentor not caring, [ would go to my friend and he
would tell me it’s going to be okay. Like, “you're still going to graduate. . . You could do it. You’re gonna get through it.” As
well as also giving me advice on certain like [technical] things and talking about our projects together helped me with ideas.
Student 9 maintained contact with this friend even after the pandemic started. They stayed socially distant via video calls, online group
chats, and even spoke from a distance from their apartment balconies. When asked if the relationship had changed since the pandemic
started, Student 9 said:
I would feel like our interactions have actually increased since the pandemic, because we never used different forms of
calling or Facetiming and we never had, like, a ton of group chats before the pandemic. But I think we both felt like really
isolated in it. So doing that really helped us get out of it.
The advanced students had retained strong ties with friends they had developed strong ties with over the course of their time at the
university and received considerable support from these friends during the pandemic.

3.2.3. Alter 3: Teaching Assistants
3.2.3.1. TA before [Introductory Students|

Introductory students described receiving instrumental support from TAs before the pandemic, including help with
homework and project problems and clarification of grading procedures. They also talked about having more casual conversations
with these more advanced students about engineering in general during less busy times in class. For example, Student 4 said:



[The TAs] were mostly just like kind of like hanging out looking for people who had questions about MATLAB or whatever,
but if I noticed they weren’t really busy, I would ask them about classes they’ve taken. You know, like, they’re all doing
different [majors] and stuff like that. So I asked them about like classes they’ve liked, classes they didn’t like.
This instrumental support went beyond what students needed in a particular course; Student 4 received information about course
offerings and options at the university from TAs when they were able to interact with them in person.

3.2.3.2. Alter 3: TA during [Introductory Students]

During the pandemic, TAs continued to give introductory students instrumental support in response to specific questions.
However, the format of this support had changed. It was largely given in breakout rooms for set periods of time and on online
discussion boards. For example, student 14 described their interactions with the TAs during ERT:

[The TAs] were all on the Zoom calls that we had in the mornings. When we would go into our breakout rooms with our

teams we could ask for help. And then it was probably one of the TAs that would come in and like answer questions.... it was

a little different [than before ERT] because we didn't see them before they came to help us and they couldn’t, like, try coding

some things on our laptop to see if it worked or not, but they still were able to see our screen and give us some advice.
Similarly, Student 19 discussed how responsive the TAs were on the online discussion boards:

Like if somebody was studying for an exam and looked at an old exam question and they posted it on [the discussion board],

the TAs would respond fairly quickly about how you do it. And step by step... It was kind of hard for them to like type it out

and say, ‘this is how you do it’, versus like if somebody was in person, explaining it to you, but as far as like content based
stuff, they were fairly good at explaining how you do stuff.
On the other hand, students did not describe any deeper level conversations with the TAs like those Student 4 described from before
the pandemic. While TAs’ instrumental support of students continued during the pandemic, it was not as comprehensive as it had been
previously.

3.2.3.3. Alter 3: TA before [Advanced students]

Several advanced students described TAs who served as key role models and mentors for them, providing instrumental and
expressive support, including specific help on assignments and discussing potential future career plans through sharing their own
experiences. For example, Student 9 said:

[My TA] was always there and . . . helped me through my personal academic obstacles, [he would] look over my work as

well as helped me to expand on ideas that I had. . . . [He was also] very helpful during the time where I was struggling to

make career decisions. . . . He was getting his PhD and talking to him about potentially getting my master’s degree eventually
in the future was very helpful. . . I would see him every Friday this semester as well as seeing him every Friday last semester
as well as seeing him in passing. . So even this semester. . . every time [ saw him, we would talk about what he was doing
and what I was doing. He was very pivotal in helping me to decide that I did want to get my masters’ and to go into higher
education eventually.

Student 9 also referenced receiving expressive support, what she termed “encouragement” from this TA. Similarly, Student 13 said:
At one point in the Fall or beginning of Spring I was questioning if I would like [my technical specialty] that much. Ifit . . .
would get me into [the sector I want to be in] when I graduate. So it was kind of just me asking [my professor and TA] some
questions like, “Hey, if I don’t get into this, what if I wanted to do [another job sector], is [my technical specialty] something
that I could continue with or do I need to switch like into something else?”

As advanced students in the same field, TAs were a key source of information about future careers.

3.2.3.4. Alter 3: TA during [Advanced students]

After the move to online learning, advanced students felt that they had suffered a significant loss because they did not
have time with the TAs teaching their courses. Student 9 who had described her TA as “always there . . . help[ing] me through my
personal academic obstacles” had completely lost this source of support. As she said:

My labs got canceled every week this semester during the pandemic. I went from seeing [my TA] actually quite a bit,

because, as I said, [University Building] was like my second home and I was always on the [floor where]. . . his office

was so [I used to see] him literally multiple times a week and then for like two hours during labs. [During the pandemic] |
didn’t really have like the guidance anymore. And like, the encouragement. So, I definitely would say the interactions
went down a lot with the pandemic as well.
This loss was significant. It is also the case that, as an advanced student, Student 9 had already benefited a good deal from her
TA’s support, including setting her on a path to a particular career.

3.2.3. Alter 4: Academic advisors
3.2.3.1. Academic advisors before [Introductory Students]

Introductory students had begun to receive instrumental support from their academic advisors before the pandemic. Advisors helped
students find resources, plan coursework, and choose majors. For example, Student 14 said:



[My advisor] was just there if I needed help. One of the things that I like about him is that he helped me decide between [two
majors] just by laying out a couple of different things about them, helping me choose what I like most about them. And then
he also said that he would help me, this was pre-pandemic, that he said he would help me with this application for a
scholarship, which was nice.

This student was able to sit down with their advisor and get this instrumental support that had been valuable.

3.2.3.2. Advisors during [Introductory Students]

During the pandemic, introductory students had much less interaction with their advisors; some described having none. For some

students, this was because they had already made many of the required decisions about major choice as first year students and did not

need as many formal meetings with their advisors. On the other hand, the online medium made interactions more difficult. For

example, student 15 said:
We [videoconference] called once, I believe, when course registrations and stuff were happening. But I would definitely
email him at least once a week, once we were in the pandemic. It was a bit more sporadic because, well, first, I had answered
a lot of my questions already, but then also, while at school I was also trying to figure out a lot of other things [about long
term plans]. And when we switched to online that became very overwhelming. So, I was focusing mostly just on doing well
in school, so I had less questions and less things to really figure out with him. We talked a lot less and also email is harder for
me to really articulate what I need help with.

The pandemic had also led Student 15 to focus more on the classes that had changed because of the switch to ERT, rather than the

longer-term plans that the advisor had helped with before the pandemic.

3.2.3.3. Advisors before [Advanced students]

Many advanced students described strong relationships with their academic advisors at the university that provided them with
both instrumental and expressive supports. For example, Student 9 described some of the support she received from her advisor before
the pandemic:

[My advisor] had helped me to pinpoint what I wanted to do as well as helping me achieve my dream of studying abroad and

helping me get courses approved so that I had enough credit hours to, like, graduate. So having her on my team and always

being willing to fill out recommendation forms for me really helped me to want to stay with my major. And she always just
told me that I was doing really great.
Here, the student described instrumental support that her advisor provided in helping her manage the logistics of studying abroad and
expressive support by telling her to keep caring about her coursework. Student 6 also described receiving both instrumental and
expressive support from his advisor:
I’ve had really good conversations with [my advisor]. I created a poster one time for a project. . . and she has it hanging up in
her office. So, she’s just someone I can go and talk to, and also she remembers things that you wouldn’t think she’d
remember. One time. . . [when] I shaved [my facial hair] she said, "Where’s your beard?”. . . Yeah, just a really all around
nice advisor.
Here, the student described his advisor as someone he had known for several years and was someone on campus who cared about him,
showed pride in his work, and noticed changes in his life, all examples of expressive support.

3.2.3.4. Advisors during [Advanced students]

During the pandemic, the advanced students described maintaining relationships with their advisors. Most continued to
receive both expressive and instrumental support. The advisors frequently reached out to students to check on them and continued to
maintain the support, despite it being more difficult to connect with students over the online format. For example, Student 7 described
how she continued to have both instrumental and expressive support from her advisor during the pandemic:

My advisor. . . she’s awesome. She really made sure to keep in touch with me. And, you know, we’d have really long phone

calls. And just about my future and stuff like that because you when I transferred into the program, I was just kind of like

really frazzled. She’s always been really helpful and after the pandemic [she continued] checking in on me and making sure,
you know, if I need anything. And, like, also checking in to see if, like, [my summer internship company] had canceled their
internship.
In such cases the relationship established before the pandemic seemed to enable their continuation with the move online, a benefit not
observed among the introductory students.

At the same time, as with introductory students, there were advanced students who did not maintain communication with
their advisors because they felt they didn’t need much in that period. Advanced students who were about to graduate and had their
jobs already lined up before the pandemic felt they did not need much from their advisor during the pandemic. Student 9, who had
received so much from her advisor, was among these students. However, social distancing also played a role in this loss of contact. As
Student 9 said:
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Since I was graduating [our communication] became less and less. [Before] usually I was in [university building] like all the
time so I could just stop by and say hi to her. [During the pandemic] it just turned into not being able to see her or ask her any
questions, not that I had that many questions [at the end of my] senior year, but it would have been nice [to have] face-to-face
interaction to tell her what I was doing and where I was going. And she always kind of like served as the person that, like, I
could complain to about my classes and I don’t have that anymore.
This advanced student missed the expressive supports previously offered by her advisor but she did not feel she had a strong need for
them.

3.2.3.  Alter: Family
3.2.3.1. Family before and during [Introductory Students]

Introductory students mentioned two groups of family members who were providing them social capital, parents and siblings.
Parents provided primarily expressive support.

Most students stated that their relationships with their parents continued to remain strong during the pandemic and that
they provided them with expressive support. The scant change in introductory students’ relationships with their parents probably
reflects the fact that most before and during the pandemic is likely because many were first year students who had only moved
away from their parents’ home recently. For example, Student 14 described their relationship regarding school with their parents
before and during the pandemic:

[My parents are] just always really supportive on whatever I want to do. They always ask questions and make sure [

understand what I'm talking about before I make any decisions, which is very helpful. If I need help with anything, they'll try

to figure it out and help me. [During the pandemic] I got to see them now more than I would have had at school. So, they
were definitely more available to me. They helped me keep a level head.
The main change in the relationship was that contact was more frequent, as students had moved back home.

Several students gave examples of how both instrumental and expressive support from siblings. They also reported minimal
change, largely related to the pandemic. In Student 19’s case, the pandemic brought him back together with a sibling who was older.
Student 19 said:

My sister is an electrical engineering student in college right now. So she knows, kind of, what I’ve been going through; she

knows about engineering courses. Seeing her [now that we’re both living at home during the pandemic] and having her talk

to me about different stuff, I would say definitely helped me say, “OK, I want to be an engineer through all this.” . . . [My
mom] of course is gonna be a supportive mother and say “Do what you want to do.” I would say my sister has been more of

a, “Hey, be an engineer” kind of influence and my mom has been like, “Hey, you can do it” type of influence. [I actually] feel

like there’s more of [these conversations during the pandemic]. I guess because we're together.

For Student 19, his sister had provided instrumental support while his mother provided expressive support. The pandemic had
increased this support because of proximity.

3.2.4.2. Alter: family before and during [Advanced students]

Advanced students also maintained similar relationships with their parents during the pandemic, but in their case, for most, it
was because they had stayed on or near campus instead of going home. All of these students had been living away from their parents
for several years. For those who stayed near the university, their relationships with their parents continued to be primarily remote
interactions that provided expressive support. For example, Student 13 said:

I haven’t technically moved home in the last two years; I’ve been living on my own. So [my parents] just always ask how I'm

doing. . . And then still, just like, me and my dad have a fishing trip that we schedule annually for every year. So I still get to

go and have a little bit of fun with him.
Whether the pandemic changed familial relationships largely depended on whether students moved home. This is unsurprising given
that many people continued to have face-to-face interactions with their family members.

3.3. Summary of Qualitative Findings
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Table 2. Summary of alters and example instrumental and expressive actions before and during the COVID-19 pandemic.

Introductory students Advanced Students
Before During Before During

1. Professors | Instrumental Instrumental [offering Instrumental [helping Instrumental [help with
[engaging lectures rapid, live responses to to make decisions specific homework
that answered questions via course about internships] questions]
student questions] communication Expressive [checking Expressive [checking on

platform] on well-being] wellbeing]

2a. Peer: Instrumental Instrumental Instrumental Instrumental [working on

teammate [inviting teammate [strategizing team [organizing team project together]
to get involved in project task assignment] | project]
co-curricular Expressive [creating extra
activities Expressive [providing Expressive [friendly meeting time to allow for

motivation for online conversations and chit chat]
Expressive [helping  learning] encouragement]
with confidence to
succeed in major]

2b. Peer: Instrumental Instrumental [pushing Instrumental [sharing Instrumental [few described]

friend [answering questions | each other be their best] | professional and Expressive [providing stress
about coursework ] coursework-related relief through active

Expressive [checking on | advice] listening]
Expressive safety and well-being]
[introducing friends Expressive
to others with similar [camaraderie via
academic interests] sharing experiences of
difficulty in the
curriculum]

3.TA Instrumental Instrumental [answering | Instrumental [providing : Instrumental [none
[answering questions | to questions about advice about career described]
about different coursework] decisions] Expressive [none described]
courses, engineering Expressive [offering
fields] encouragement about

academic obstacles]

4. Advisor Instrumental Instrumental [answering | Instrumental [helping Instrumental [checking on
[assisting with questions about with achieving goals internship status]
scholarship registration] such as study abroad] Expressive [reaching out to
application] Expressive [noticing students to check on them]

changes in students’
personal lives]

5. Family Expressive [parents Expressive [parents Expressive [parents Expressive [parents asking
providing providing asking about their well- | about their well-being]
encouragement that | encouragement that being]

“you can do this”] “you can do this”]
Instrumental [sibling : Instrumental [sibling
offering advice offering advice about
about courses] courses]

4. Discussion

4.1 Summary of introductory student results: quantitative and qualitative

Overall, introductory students’ networks were comprised primarily of alters with whom they had lifelong relationships and
some alters with whom they had short-term relationships. For instance, when asked to identify significant alters, 39% identified family
members, but only 18% identified professors. Similarly, 39% of the alters this group identified were lifelong relationships and 34%
and 13% were relationships that had lasted a year or less a year, respectively. This network structure is the result of the introductory
students’ short time at the university prior to the pandemic. As new college students, they still relied heavily on strong ties with family
while developing weaker ties with campus alters. Interview data revealed that introductory students received that expressive supports
from their family and long-term friends, such as people they had grown up with, in ways such as career advice, mental health support,
motivation, and confidence. The weaker university ties developed by introductory students still yielded important supports in the form
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of instrumental actions. They described how they relied on professors, TAs, and classmates for specific help on projects and
homework, among other instrumental supports. During the pandemic introductory students did not have opportunities to continue to
develop these weak ties with professors, TAs, and classmates such that they would become strong ties because they no longer had
face-to-face interactions with them. Because of this, introductory students continuing to rely on their lifelong relationships. Few
reported new friendships with peers from their university.

4.2 Summary of advanced student results: quantitative and qualitative

Before the pandemic, students in the advanced course had well-developed social networks with their peers and professors that
had developed over the course of the several years they had spent at the university. The strong ties with university alters are reflected
in the quantitative data (Figure 1) where 46% of advanced students named professors as significant alters and 20% named peers as
significant alters. Unlike the introductory students, the advanced students named significant alters with a variety of relationship
lengths corresponding to their time in college (Figure 2), including relationships of a year (12%), two years 16%), three years (20%),
and four years (17%). In the interviews, advanced students described how they relied on frequent interactions with university alters for
both instrumental and expressive supports, such as developing career plans and working on projects. In interviews participants also
described how they relied on both in-class interactions and more casual interactions, such as meeting in the halls or working together
during open lab hours, to build and maintain these networks and to utilize their networks for supports, such as comparing internships
experiences and discussing changes in personal lives. Both the qualitative and the quantitative data revealed that advanced students
also had strong networks with their families and friends (indicated in the quantitative data which showed 26% of identified alters were
lifelong relationships). They maintained these networks remotely, and through interactions such as weekly phone calls and summer
trips. In the interviews, advanced students described how professors and classmates remained important to their success and
persistence during the pandemic. They maintained relationships with classmates by meeting over video calls to work on projects,
checking in with each other through group text chats, and purposely planning time to catch up with each other before and after project
meetings. Nonetheless, they described how being cut off from the casual interactions they had relied on had hampered their wider
social networks and weaker ties. This resulted in many students feeling that they had lost a community on which they had previously
relied.

4.3 Alignment with Existing Social Capital Research in Engineering Education

Our findings support several key points from prior work in social capital theory in engineering education. We found that
students at different points in their educational experiences relied on different types of alters for various types of support, a finding
that aligns with Martin and colleague’s work [16], [17]. Our work further demonstrates the important role of social capital from
faculty and classmates in interactions inside and outside the classroom in student success, aligning with extant literature [16], [17],
[211-[23].

Similar to other recent research, our findings indicate that advanced students had well-developed social networks cultivated
over the course of several years of their university education while the introductory students—much like first-year students in other
studies—primarily still relied on alters from their lives prior to entering college [17], [24]. Like Puccia and colleagues [24], we found
that as students live away from their parents, they rely more on university alters for instrumental supports, although they often
continue to rely on their families for expressive supports [24]. Our findings also mirror another recent study of students’ social capital
during the COVID-19 pandemic that found that students with stronger, more developed social capital felt more supported and stayed
more successful during the pandemic [25].

The differences we found with respect to strength-of-ties for the two groups of students are theoretically confirmed by Lin’s
[18] Network Theory of Social Capital. The advanced students in our study had previously developed strong ties with university alters
over several years and through frequent, casual interactions that are characteristic of strong ties. These are the ties through which
expressive supports are exchanged. On the other hand, introductory students had not yet developed strong ties with university alters,
because they did not have the “intensity, intimacy, [and] frequency of contacts™ [18] that the advanced students experienced.
Consequently, when the pandemic forced both groups of students to receive their courses online, the advanced students expressed a
sense of loss of community (indicating strong ties) but the introductory students did not feel the same loss (indicating weak ties).
While the introductory students did not have strong ties with university alters from which they could derive expressive support, they
did rely on their weak ties with those at the university to provide valuable instrumental support [18].

4.4 Contributions to Understanding Impact of Pandemic on Engineering Education

Although college students have been cut off from their social networks for individual reasons in the past—including illness,
death of family member, and financial struggles—the COVID-19 pandemic was the first system-wide event in recent history that has
cut off all in-person social interactions. This represented an unprecedented threat to the social networks that had previously supported
students’ academic success and persistence. This study makes a unique contribution to the education literature in part because it was
conducted at a time in history when students’ academic social capital changed drastically in a very short period of time, giving us the
opportunity to understand how this simultaneous systemwide isolation from their social networks affected a large group of
engineering students. Our study gives insights into how students social networks change when they are cut off from face-to-face
interactions.

We studied two groups of students at the same university during this unprecedented time period: introductory and advanced
engineering and engineering technology students, collecting survey and interview data during the latter part of the Spring 2020 term.
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We investigated changes in the instrumental and expressive supports on which student had previously relied for persistence and
success in engineering. The advanced students poignantly described an acute sense of loss for the close-knit university community
with whom they had previously had frequent interactions and regularly garnered expressive and instrumental support. However, many
had developed strategies to reconnect with their networks after an initial period of isolation. The introductory students described only
interacting with alters with whom they previously had strong ties, including family and a few select peers. The weak social ties the
introductory students had only begun to develop at the university did not develop into stronger ties and began to dissolve during the
period of ERT.

Despite the challenges of maintaining social networks during the pandemic, our work provides rich examples of how students
found ways to maintain their networks, such as setting up video calls outside of class hours and purposefully maintaining the casual
interactions they had previously taken for granted. Students experienced a loss of motivation, difficulty with specific learning
concepts, and generally frustration with their education when they were cut off from their networks. However, when they were able to
connect with the important alters in their lives—even through small things such as talking to a friend over a balcony railing or a brief
virtual office hour visit with a professor—they felt more supported in these areas.

The strategies students used to maintain their networks can help educators better understand how to facilitate support for
individual students who may be cut off from their social networks and also give us insights about how to more intentionally facilitate
robust student networks for everyone that could withstand another disruption [26], [27]. Our work supports that of other researchers
[28] who suggests strong social capital was an important indicator of effective community responses to disasters in the past as well as
the COVID-19 pandemic, models from which universities might benefit. The strategies students employed demonstrate not only how
it may be possible to maintain a social network in constrained circumstances, but also how valuable students consider their social
networks to be. This underscores the importance helping students build and utilize their social capital.

5. Implications

Disruptions, whether pandemics, fires, extreme weather, or war, are by definition unplanned events. While no one can predict
such disruptions, academic institutions and instructional teams can be better informed and ready for future disruptions. The
implications of this study and the body of literature coming out related to education during COVID-19 can serve to prepare education
systems to minimize the negative consequences to students’ education in future disruptions. Our findings point to the critical role of
campus alters and the need for institutions to scaffold students’ development of the those in their networks from the moment
engineering students begin their degree program. Our findings point to the need for students to be aware of the importance and
robustness of their social networks. We advocate for universities to transmit this message to students and encourage them to maintain
their connections during periods of disruption, should they arise. This could be done by faculty, advisors, administrators, and student
groups. To support peer-to-peer social capital during online learning, instructors could encourage students to get to know their
teammates personally, establish virtual co-working times for teams, utilize a course-wide messaging tool (e.g., Slack, Discord,
GroupMe), and organize breakout rooms during online classes to have a dedicated time for students to collaborate on projects. To
establish and maintain instrumental and expressive social capital with students when teaching online, faculty could schedule
synchronous class times to open a few minutes before and stay open a few minutes after class time and use the time to have
conversations with students. To promote clear communication and manage expectations, faculty could inform students about
mechanisms for getting questions answered (e.g., email, learning management system, messaging application) and when they can
expect a reply. Since it can be more intimidating for a student to request a meeting than to come to scheduled office hours, faculty
could host virtual office hours and encourage students to drop in to chat or to ask questions. During times of disruption, faculty can
also proactively reach out to students rather than waiting for problems to arise.

6. Conclusion

Our work points to potential longer-term effects of the disruption of social networks caused by the pandemic, especially for
the students whose first year (or more) at the university was interrupted. These longer-term effects may include lacking the skills or
opportunities needed to develop strong social networks, students being isolated without the supports they need, and the negative
effects the lack of a strong network could have on their education and career attainment. The rich connections advanced students
described (even if they were disrupted) offered benefits that students a few years behind them may not be able to recover. Further
study will reveal how the disruption in academic social networks caused by the pandemic will play out in these students’ academic
careers and lives.
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Appendix

Table 1
Students’ self-reported demographic information

Number of students

Intro students

Advanced students

Female 36 9
Gender Male 54 31
Trans 0 1
American Indian or Alaska Native 0 2
Asian 38 11
Black or African American 1 1
Race/Ethnicity* Hispanic or Latino 8 4
Native Hawaiian or other pacific islander 2 0
Other 2 0
White or Caucasian 52 31
First year 90 0
Second year 2 1
Vear Third year 0 15
Fourth year 0 21
Fifth 0 3
Greater than fifth 0 1
First generation college 15 9
International student 24 5

*Some students listed more than one race/ethnicity
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