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Abstract

This is a research paper based on an in-



3. What aspects of remote learning worked best and least for students in engineering?
4. What can faculty do to improve both remote and face-to-face learning environments?

Review of the Literature

Since the move online because of COVID-19 in the United States, there have been many surveys
of students to determine their attitudes towards this change. MindWires [1] is keeping a list of
student surveys on its website. As of April 2021, they have links to 29 surveys that have been
completed with 500 to 76,000 respondents. In this paper, the authors are going to summarize the
surveys that are most relevant to the current research.

Digital Promise and Langer Research Associates surveyed a randomized nationwide sample of
1,008 undergraduates, 717 attending four-year colleges and 271 attending two-year colleges,
whose classes were converted from in-person to remote learning after the COVID-19 pandemic
hit [2]. They found that student satisfaction in the emergency remote learning mode was lower
than for in-person classes and students “struggled to stay motivated and missed receiving
feedback from instructors....” (p. 3) This finding agrees with other surveys. One survey by
Simpson Scarborough [3] of 513 students in March 2020 found that, among college students who
took the survey, “63% say online instruction is worse than the in-person instruction they received
at their school.” A second survey at the Harvard School of Dental Medicine [4] found that
students reported that “their learning has worsened since the move to e-learning, with 44% of
students responding ‘somewhat worsened’ and 26% answering ‘significantly worsened.”



found that students had several challenges during Spring 2020. “About 70% of students indicated



(p. 294). 82 students in the Qatar study participated in written reflections about their experiences



The transcripts were reviewed by graduate students for typos in the transcript and words that
were transcribed incorrectly



qualitative analysis. All interviews were conducted by one of the authors, which is a white
female engineering educator, an engineering education researcher and an advocate for active
learning and active communication. This epistemological commitments and positionality of the
interviewer might have affected the follow up questions asked to the participants, although the
interviewer kept the follow up questions as consistent as possible.

Results

The student interviews were conducted in July and August 2020. Overall, we interviewed 40
students using Zoom. To pseudonymize the students and protect their identities, we used the list
of 2018-2020 Atlantic Hurricanes to rename the participants [21]. The names alternate from male
to female and we followed the same procedure. Because we interviewed 40 students overall, we
used the cyclone names from 2018-2020. Table 2 shows the major, ethnicity, year, and gender of
the students whose transcripts we analyzed for this study. One student’s transcript was not
included because the student did not take any engineering classes in Spring 2020. Instead, this

student took classes for a business minor.

Table 2. Students interviewed about their experiences in Spring 2020.

Pseudonym | Major Ethnicity Year Gender
Joyce Aerospace Engineering Two or more ethnicities | Lower Division | Binary
Fernand Aerospace Engineering Latinx Upper Division | Male
Sebastien Aerospace Engineering Asian American Graduate Male
Tony Aerospace Engineering Latinx Graduate Male
Debby Aviation White Upper Division | Female
Michael Aviation Two or more ethnicities | Upper Division | Male
Ernesto Aviation White Upper Division | Male
Nadine Biomedical Engineering Latinx Lower Division | Female
Sara Biomedical Engineering International Graduate Female
Kirk Biomedical Engineering




| Cristobal | Mechanical Engineering | African American | Upper Division | Male |
Edouard Mechanical Engineering African American Upper Division  Male









were missing some portions in his PowerPoints, but it was, it was kind of hard to, it was hard to
get the proper instruction to do the exercises to understand the material.”

Student Recommendations for Improving Instruction

Most students appreciated the efforts that faculty made in the quick transition to remote learning.
But, the students expressed concerns about the organization of the classes (13 students), the lack
of interactivity (9 students) and the availability of lecture videos (9 students). More than half of
the students gave recommendations as to how faculty could improve their remote classes in Fall
2020. Many faculty, according to the student interviews, were unprepared to teach online. They
had difficulties in using the learning management system (LMS), Canvas, as well as Zoom.
Students overwhelmingly wanted access to class videos for review purposes. According to
Imelda, “So it's kind of required to attend lecture, but he also said he didn't know how to like
work like dealing with the zoom transcripts and stuff but | did attend every lecture link all my
classes, which was fine for me. But it was hard because that class was already tough as it is and
like having to refer back to the book, instead of like the like videos or PowerPoints was like, |
don't know, too tedious.”

Student Negative Comments



working during daytime. And so they didn't have, you know, office hours, or they would be on
campus normally”

Student Positive Comments

Despite the general negative impressions that students had during Spring 2020, there were
accolades for instructors who did well online. Over 1/3 of the students had at least one class that
used active learning during remote instruction (16 students). Some faculty used features in Zoom
or Canvas to do active learning online while others had students complete group assignments
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