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Abstract. The sudden onset of the COVID-19 pandemic severely disrupted 
universities around the world. In the two weeks following a shelter-in-place 
order, all the actors of the educational system were forced to transition to remote 
education. This shift required a new reliance upon technologies that these 
individuals might never have adopted at all, often with significant difficulties. In 
this paper, we present a qualitative study on a university-wide survey dataset 
describing student and faculty experiences of abruptly transitioning to remote 
teaching and learning during the spring 2020 semester at the Pennsylvania State 
University. We performed an inductive thematic analysis to identify the 
challenges and opportunities that arose during the transition. Our findings 
contribute to building better tools, curriculum, and supports for remote education, 
particularly during an unexpected crisis. 
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1 Introduction 

In the early months of 2020, COVID-19 became a global pandemic. Millions became 
ill; hundreds of thousands died. Life was disrupted at every scale. Many people could 
no longer work as they had because of the risk of transmitting infection. Some were able 
to work from home, but many people lost employment. Those in public service worked 
under extreme conditions of medical risk for months. 

Universities around the world were severely disrupted. Most work in universities is 
not solitary; it takes place in large lecture halls packed with students, in labs where 
teams of students and faculty work shoulder-to-shoulder for hours at a time, and in 
studios and sports fields where people dance and run - and breathe hard. In the context 
of a highly infectious global pandemic, these settings and activities are unsafe. In the 
early spring of 2020 many universities throughout the world shut down in various ways. 

In many cases, this shutdown became a mass migration to online teaching and 
learning. Digital infrastructures and tools such as Zoom were rapidly appropriated, 
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transforming learning interactions almost overnight. There already is an online 
revolution in education underway; during the past two decades online learning has 
become a huge and impactful paradigm in education at the university level [17]. 
However, this on-going revolution was instantly dwarfed by what happened in spring 
of 2020. In some universities, all teaching went online with less than 3 days of planning. 
That’s a revolution. 

In this paper we contribute to the effort to understand what happened: How was this 
revolution experienced by students and faculty? What were key challenges and 
problems? Were there positive outcomes, insights or lessons? How might the abrupt 
transition from face-to-face to online education that occurred in spring of 2020 affect 
teaching and learning of the future? 

These are important questions. In the past, faculty and students mostly self-selected 
online teaching and learning, but in 2020, in many places, everyone was forced to adapt 
to online education. Thus, from the standpoint of investigating online learning, 2020 
provided a less biased participant sample. And, perhaps more pointedly, since nothing 
has changed with respect to conditions that precipitated the COVID-19 pandemic, we 
should expect another pandemic. Thus, we need to learn to master pandemic 
accommodations such as online education. 

The goal for this study is to identify the challenges and opportunities that can be 
found in remote learning. Identifying these could further contribute to building better 
tools and appropriate coursework for remote learning and research. Moreover, it could 
open new venues of investigation and provide new design ideas for further exploration. 

2  Background 

2.1  COVID-19 Pandemic Outbreak and Higher Education 

In 2019, the novel coronavirus was initially found in Wuhan (China) and spread quickly 
to the world, gaining scholars’ attention internationally [6]. On March 11, 2020, the 
novel coronavirus was classified as a COVID-19 pandemic by the World Health 
Organization [22], which indicated the serious spreading severity and the growing cases 
crossing international boundaries. Considering the situation, many universities around 
the world announced that they would move to rapid curriculum redevelopment for fully 
remote education [8], which seriously impacted the education and mental health of 
students and faculty [27]. 

Information technology has played a central role in many aspects of the pandemic 
transition, especially moving face-to-face teaching to synchronous online teaching 
using conference software and other online systems [5]. Individuals’ and organizations’ 
“digital maturity” (e.g., internet connection stability in office or at home) has partially 
determined the flexibility and success during the transition [12]. However, the transition 
could seriously impact students’ exam performance and competency, especially those 
that involve discipline-based practices such as in medical school [1] or those in 
developing countries with limited digital infrastructure [10]. Researchers have 
conducted analyses of the aspects of the transition implications, finding digital 
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inequalities, communication, societal disruption, and digital educations [10,12,5]. 
Quantitative studies have also pointed out the pandemic education transition experience 
among students and educators, e.g., concerns, challenges, and strategies [29,23,11]. 
However, the literature has not yet examined the collective transition experience of 
students and faculty. Our study is motivated by this research gap and aims to understand 
how, during the COVID-19 pandemic, the main actors at the same higher education 
institution response to the transition. 

We center our research at Penn State University, a public university in the United 
States. Starting on March 16, 2020, the university moved all in-person classes to remote 
education [3]. Penn State has over 17,000 faculty and 100,000 students across 23 
physical campuses and one online campus (the World Campus, where asynchronous 
learning programs are delivered). Few faculty at Penn State had ever taught 
synchronously online before the pandemic. The transition to remote education posed 
great challenges to both faculty and students who had little experience with online 
learning and teaching before. Our work aims to unpack the collective transition 
challenges and opportunities for both faculty and students to improve their teaching and 
learning experience. 

2.2  Remote Learning and Teaching 

The transition to remote education brought both challenges and opportunities to faculty 
and students. An exhaustive literature review of publications after the year 2000 
illustrates student and faculty attitudes toward remote education as well as potential 
pathways to improve student and faculty satisfaction with synchronous remote 
education. For example, a transition to remote education can grant more flexibility for 
students to learn and work at their own pace. Flexible learning allows students to choose 
from multiple dimensions of learning, allows teachers to be responsible for teaching 
content, and allows students to take responsibility for their own learning [15]. Sahin and 
Shelley [26] found that the great flexibility remote education brought to students played 
a key role in removing the intrinsic and extrinsic barriers to e-learning, and students 
were likely to improve their engagement and enjoyment in remote education if they 
found it to be useful and flexible. Additionally, the flexibility of remote education 
allows adult learners to balance their work, life, and learning [30]. 

Tabata and Johnsrud [30] studied the attitudes of faculty toward remote education. 
Two variables were shown to be positively correlated with faculty’s willingness to 
participate in remote education. First, faculty needed the instructional skills to teach 
online. Second, faculty needed to feel that the quality of remote education was as good 
as in-person teaching. Howland et al. [16] found that students with positive attitudes 
towards remote education are good at self-directed learning, while students with 
negative attitudes toward distance education are less able to understand content without 
guidance from teachers. Factors such as self-management, self-monitoring, and 
motivation play important roles in the success of students’ online learning [16]. 

Synchronous online teaching platforms such as Zoom have become widely used in 
higher institutions in the US. Zoom enables videoconferencing that allow students to 
connect with each other, which helps them maintain a sense of community and reduces 
their feelings of isolation [2]. After transitioning to remote education, it is of great 
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importance to help faculty deliver effective course content when they teach 
synchronously online. Kuo et al. [18] suggested that teachers should explore how to use 
different features of technology tools to promote the interaction between remote 
learners. Additionally, teachers should prepare pre-class training for students to make 
sure that they have basic knowledge of online learning technology feature to enhance 
students’ remote learning and interaction. 

In sum, the online education studies mentioned above summarized the attitudes of 
faculty and students toward remote education and the usefulness of technology tools 
that can be integrated into remote education. However, none of them accounted for the 
crisis factor which has posed extra challenges to students and faculty. Challenges 
associated with remote learning are potentially more serious when people are forced to 
experience the remarkable transition from in-person to remote education without any 
preparation. These are important considerations, and approaches to improving remote 
learning during the COVID-19 pandemic are still under-explored. Our aims to 
understand the challenges and opportunities arising from remote education during the 
pandemic. The results of this research will lead to the design of support mechanisms 
that help both faculty and students transition and adapt to online education more 
efficiently and smoothly. 

3  Methodology and Data 

This paper is a collaborative project with Teaching and Learning with Technology 
(TLT), a center for teaching and learning that aims to support Penn State’s instructors 
through instructional technologies, instructional design, faculty development, and 
research. TLT conducted two separate university-wide surveys to collect student and 
faculty feedback about the pandemic transition [24]. These surveys provided a holistic 
lens for us to explore the collective challenges and opportunities for both students and 
faculty at the same institution, which is underexplored in previous COVID-19 related 
education studies [29,23, 11]. Specifically, we utilized the data collected by TLT to 
answer two research questions: 1) What were some of the challenges faced by students 
and faculty at Penn State during the abrupt shift to remote education? 2) What were 
some of the positive opportunities afforded to students and faculty at Penn State during 
the abrupt shift to remote education? 

The survey questions for both students and faculty were nearly identical, but many 
questions were contextualized for the appropriate respondent role (i.e., student or 
faculty). The student survey had 5 demographics questions, and the faculty survey had 
6 demographics questions. The student survey had 9 closed-ended questions, and the 
faculty survey had 10 closed-ended questions. Both surveys had the same 2 open ended 
questions. The survey can be divided into four parts: 
1. Demographic Data: This section collected demographic data such as primary role, 

campus, college/academic unit, and number of courses. Below are sample questions 
for students with response options omitted. The contextualized components for 
faculty are presented in parentheses. 
– Q1-1: What is your primary student (work) role? 
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– Q1-5: How many courses are you taking (teaching) in Spring 2020? 
2. Remote Teaching and Learning Experience: This section contained questions 

regarding the challenges and concerns after the transition to remote learning. These 
questions are closed-ended questions (multiple choice and multiple answer) with 
an other option allowing opened-ended user input. Below are sample questions for 
students and the prompted options to the respondents. The contextualized 
components for faculty are presented in parentheses. 
– Q2-3: What are your biggest concerns with the transition to remote learning 

(teaching) so far? (Check all that apply.) 
 □ My learning (Student learning) 
 □ Changes to grading structures 
 □ Communication with my instructors (my students) 
 □ Online privacy, protection of my personal data (student data) 
 □ Assessment of learning (Evaluations of my teaching effectiveness)   

□ Impacts to timeline to graduation (Impacts to tenure eligibility)   
□ (Translation of course lessons or activities to a remote environment) 

 □ (Online security for exams) 
 □ Other [please specify] 

– Q2-4: Which of the following have been challenging for you in completing your 
course work remotely (in adapting course design and/or assignments to remote 
learning)? [Check all that apply.] 
□ My level of familiarity with online applications 
□ My personal time or energy to effectively adapt   
□ Access to course materials [student only] 
□ My knowledge for online course delivery [faculty only] 
□ My knowledge for holding synchronous online class [faculty only] 
□ Instructors’ (Students’) responsiveness to communication 
□ My (Students’) availability for synchronous class sessions 
□ Other [please specify] sessions 

3. University Resources and Supports: This section included closed-ended 
questions about the usage of university resources, communication methods, and 
online services. Below are sample questions for students with response options 
omitted. The contextualized components for faculty are presented in parentheses. 
– Q3-1: What University resources have you been using during the shift to 

remote learning (instruction)? 
– Q3-2: What is the best way for the University to inform you of resources for 

learning (teaching)? 
4. Optional Opened-Ended Questions: This section allowed the respondents to 

submit their opinions about any topic of their choosing. Below are the two questions 
for students, and the contextualized components for faculty are presented in 
parentheses. 
– Q4-1: Optional: Please describe any positive aspects of the shift to remote 

learning (teaching) that have not been addressed elsewhere in this survey. 
– Q4-2: Optional: Please describe any challenging aspects of the shift to remote 

learning (teaching) that have not been addressed elsewhere in this survey. 
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The first survey was distributed to Penn State students via Canvas (Penn State’s 
learning management system), Penn State Go (the official all-in-one mobile app for all 
students, faculty, and staff), and email between April 24, 2020 and May 1, 2020 (8 
days). Out of 4,911 responses, 3,787 met inclusion criteria for the study (enrolled in at 
least one course, answered all closed-ended questions), representing 4% of the Spring 
2020 Penn State student population. The second survey was distributed to Penn State 
faculty via Canvas and email from April 26, 2020 to May 8, 2020 (13 days). There were 
576 respondents who met the inclusion criteria of 1) teaching at least one course and 2) 
answered all closed-ended questions. For both student and faculty surveys, 23 campuses 
and every academic discipline at Penn State were represented (Pennsylvania College of 
Technology is an autonomous affiliate Penn State campus, and it is not represented in 
our data). Both surveys were approved by the university’s human participant research 
board. 

To address the research questions, we performed an inductive thematic analysis [4] 
on the collected survey data for both student and faculty. Four researchers participated 
in this process, of reading the dataset to obtain an initial understanding of its content. 
We held weekly meetings over four weeks to discuss our general impressions of the 
dataset as well as the specific question of the faculty and student feedback in the data. 
Our initial data exploration uncovered the two major themes of the data, i.e., the 
challenges and opportunities of the transition to remote education. With these two 
themes in mind, each of us then individually returned to the dataset to develop initial 
codes. Subsequently, we met again to discuss those codes and resolve our 
disagreements, resulting in a unified code book. Next, we refined the code book, 
generating larger themes for both student and faculty submitted survey data. This was 
an iterative process where we held frequent discussions and went back and forth 
between our codes and data until we reached a satisfactory thematic scheme. 

We decided to focus on questions 2-3 (the “Other” option that given opened ended 
responses), 4-1, and 4-2 from both surveys (a total of six questions analyzed). We chose 
these questions because they 1) allowed the respondents to provide opened-ended 
feedback in free-text form, 2) were most relevant to our interest in exploring the 
transition to remote education, and 3) revealed common ground between student and 
faculty experiences. After filtering the data based on inclusion criteria (as previously 
described), 1,881 student respondents and 334 faculty respondents were further selected 
from the dataset for meeting our new inclusion criterion of having answered at least one 
of the open-ended questions for our analysis, 

4  Findings 

The COVID-19 pandemic has been shifting universities from normal operations to 
remote education. The transition was initially unexpected and abruptly halted all in-
class interactions, which greatly impacted all students and faculty. Here, we detail the 
challenges and opportunities of the abrupt shift to remote education experience for Penn 
State students and faculty. 
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4.1  Challenges with the transition to remote education 

Challenges with the transition to remote education refers to the barriers and difficulties 
that students and faculty faced at the onset of the shift to remote education as well as 
the recognized challenges of remote education [13,21]. Based on questions 21 and 30, 
our final thematic scheme included four overarching themes: 1) Learning Resources 
and Technology Challenges: the challenges of lacking necessary technical skills and 
resources for online learning; 2) Course Adaptation and Performance Assessment: the 
issues of lacking online teaching experience and organizational supports and the 
concerns of performance and learning assessments; 3) Class Engagement and 
Communication: the barriers of shifting to maintaining the same level of engagement 
while shifting from in-person to remote education; 4) Mental Burden and Other 
Pressures: the issues of mental burden and related pressures due to the abruptness of 
the shift to remote education and the surrounding global crisis. 

Learning Resources and Technology Challenges. Immediately upon shifting to 
remote education, both students and faculty needed to have extra computer skills, 
software/hardware supports and a stable internet connection. Due to the unexpectedness, 
short notice, and short preparation time, many students and faculty were less prepared 
than necessary for the required learning resources. For instance, a senior undergraduate 
student shared her experience of losing internet access to attend online classes, due to 
the shelter in place orders [20]. 

“I have found the shift to remote learning to be extremely stressful... Before 
going remote I would simply drop my son off at daycare and go to the library 
for the day to work on my online class and other course work. After COVID-
19 went full swing and we switched to remote, I no longer had access to free 
internet at the library or a daycare to keep my son so I was able to focus.” 

By definition, students can attend online classes anywhere if they have a stable 
internet connection. The pandemic caused this student to lose access to the library’s 
internet connection as well as the uninterrupted learning space to study. This data 
suggests that students who previously depended on the availability of similar learning 
resources on or around campus (e.g., computer labs, libraries, classmates, borrowed 
devices, etc.) may have encountered novel barriers since leaving campus. Notably, even 
students who had a stable internet connection at home may have faced such challenges. 
For instance, a first-year undergraduate studying education described this phenomenon. 

“The WiFi at my house is very good and I have been having lots of issues while 
using zoom where I will just drop out of the class because my WiFi is not 
working and the professor or whoever is talking will freeze or the audio will 
go in and out and I will miss the content that the professor is 
teaching.” 
Zoom was widely adopted at Penn State during the shift to remote education as it 

has been in many online classes [14]. Some instructors offered synchronous teaching 
through Zoom, which required superior broadband services as well as hardware such as 
a webcam. Although Zoom supported many useful functions for remote teaching, 
faculty still found it difficult to immediately integrate the software into their classes. A 
faculty member in Earth and Mineral Sciences shared this experience. 
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“While I’m very adept with computer systems and software even I had 
difficulties figuring out how to make my course as seamless as possible. It 
would have been good to know if there were actual hardware resources 
available: Perhaps webcams, tablets, writing tablets (quite cheap), 
whiteboards, and so forth. Software is easy to get, but figuring out how to use 
that to the best effect is only easy to those who have never tried it. ” 

Instructors who have relatively strong computer skills might be able to adopt new 
systems and software if proper hardware devices are provided. However, those who are 
not familiar with computer skills may face additional challenges. For example, an 
instructor who taught in Arts and Architecture shared the difficult of adopting new 
online systems. 

“no one in my dept understood how to teach me what to do to make ZOOM 
work initially. All use Mac’s not PC and the dept head uses a PC but struggled 
to define the working steps.” 

Although Zoom software is relatively simple to use, this data indicates that some 
faculty faced technical difficulties adapting to the new remote teaching platform, 
perhaps suggesting the need for more organizational support. 

Course Adaptation and Performance Assessment. The transition to remote education 
gave both students and instructors very little time to react. In this theme, we introduce 
experiences related to course adaptation and performance assessment. Obvious 
challenges are time constraints and the lack of required skills for adapting in-person 
classes to remote learning. An instructor from the College of Liberal Arts mentioned the 
transition experience. 

“First, let me say - I realize it had to be done, but it often felt like we have been 
flying the plane while building it. For example, taking a single large course 
of over 300 students and asking to shift to a completely different learning 
environment, where neither the instructor or many of the students have 
acquired the required skill set necessary to do so successfully. Now imagine 
having multiple courses consisting of roughly 500 students combined, and 
requesting this to be accomplished, synchronously, in less than a week. It was 
asking for the impossible.” 

In this example, the instructor felt there was not enough time and training to prepare 
the remote version of the course. In particular, if the instructor needed to manage 
multiple large enrollment courses. It is not surprising to see that such rapid changes 
impact students. A graduate student who was also a teaching assistant in the College of 
Liberal Arts provided her opinion about the workload, expectation, and adjustments. 

“Extremely unimpressed with the very short notice given to instructors and 
students - over what was supposed to be our spring break... The lack of 
consistency in standards and expectations between departments and even 
between instructors within the same department has been really frustrating - 
some have been lightening workloads and adjusting the syllabus, while others 
have been adding additional amounts of work beyond what was original 
scheduled, increasing the burden and stress on students.” 

Interaction Design and Architecture(s) Journal - IxD&A, N.46, 2020, pp. 70 - 87

77



We observed multiple challenges expressed by students about workload, learning 
assessments, and conflicting messages about new expectations. A second year 
undergraduate from the College of Information Science and Technology described these 
issues. 

“My biggest problem is professors loading on course work heavier because 
we a lot more free time because of the quarantine. It makes sense that 
professors would want students to get deeper into material to keep them 
occupied, but I believe students have options for occupying their extra spare 
time. Adding on additional (not a normal level pre-quarantine) coursework, 
assignments, and readings has negatively impacted me fairly hard.” 

Remote learning may have granted this student more “free time”, but the increase in 
course work created new challenges in addition to the global crisis. 

These challenges could impact the academic performance of the student. Remote 
education also has its constraints related to specific majors and disciplines. For instance, 
the hands on experience was hard to replicate via videoconferencing. A third-year 
undergraduate who majored in music provided a typical challenge in her music 
performing class. 

“In the School of music, there is an inability to perform due to cancelled 
performances and an inability to collaborate in music-making due to the 
technology’s inability to act perfectly synchronously. We have experimented 
with the zoom technology in class, and because everyone? internet is different 
speeds, the variances in attempting to play together can be quite dramatic. It 
cannot be controlled over a live call. The videos of this being accomplished 
that are posted online as ensembles performing remotely are greatly edited 
and do not give an example of a live ensemble.” 

Both students and faculty expressed that they needed more support in order to 
prepare for the transition to remote education. As a faculty member from Health and 
Human Development stated, the “transition has been very time consuming, in addition 
to the uncertainty and anxiety that the COVID-10 pandemic has brought”. 

Class Engagement and Communication. Another primary challenge related to the 
transition to remote education was class engagement and communication between 
students and faculty. Remote engagement is different from in-person interaction, and 
challenges related to motivation and engagement in remote instructional environments 
are well-known [21]. The forced and abrupt to remote education due to the pandemic 
made it even more challenging for students and faculty to maintain the same level of 
class engagement they had in in-person classes. An instructor from the psychology 
department shared the attendance rate in her class. 

“Attendance dropped off sharply, especially toward the end of the semester 
(for example, for my 8am introductory course, attendance dropped from about 
75%, or around 18-20 out of 25 students, to 25%, around 5-6 out of 25 
students). This was really disheartening for me, and it was difficult to find 
motivation to lecture in ‘real time’ when classes were so small and 
participation was a struggle.” 
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There are many techniques that an instructor can use to motivate students to attend 
class and engage in in-person class discussion. However, it may be more difficult to 
employ these techniques in the remote learning environment. For instance, institutional 
policies at Penn State prohibited faculty from requiring students to appear on webcams 
during synchronous classes. An instructor from the business school shared her 
challenges trying to motivate and engage students in a discussion-based class. 

“Usually in face-to-face teaching, I ask them to put their phones and laptops 
away to minimize distraction. That is not possible now - and they are 
distracted now (they tell me they have trouble keeping their attention to the 
discussion/lecture when distractions are within reach). Further, not 
everybody can and/or wants to put their webcams on, so that they don’t feel 
they are accountable/they don’t have to pay attention. In case the majority 
does not do this, it becomes the norm not to do this, and students who want to 
turn their webcam on as it helps themselves pay more attention actually 
choose not to do so. All in all, this harms discussion-based classes like mine. ” 

This data indicates that it was more difficult for faculty to control “distractions” 
during synchronous remote classes, potentially relying more on students’ self-discipline 
to maintain the same level of class engagement. A similar challenge extends beyond the 
synchronous learning environment. Faculty and students reported that it was harder to 
communicate with each other remotely. A first-year undergraduate student from the 
nursing school shared her experiences interacting with her professors. 

“I understand that everyone is experiencing this change, but personally I did 
not and never would sign up for online classes willingly. I am struggling to 
grasp material and communicating with professors. Some of them become 
very irritated when we ask them questions, then we get upset and flustered. 
Many of them do not realize that these grades can dictate our future. I wish 
that there was less tension and more communication.” 

Other data suggested that remote learning limited opportunities for students to 
interact with each other. Our respondents found it challenging to replace social, in-
person communication after the shift to remote learning. A second year undergraduate 
studying engineering expressed the desire to interact with other classmates in-person. 

“I miss my peers. Not the jokes or the games or the recreational aspect, but 
the social aspect related to school I didn’t even notice we all had. In between 
classes the chit chat about what homework questions were hard and how to 
study them, what online resources helped most, what study methods worked 
best, and on and on. I think this aspect of school- my peers- is the second most 
essential thing to my success. Week one was a hard transition, by week two 
we started texting each other, but it’s not the same. Its like we only text each 
other in high need situations. ‘wait when is the exam?’ instead of ‘is this the 
method you used on problem 3?’. I miss my peers.” 

This student feels that interaction with peers is essential to academic success and 
facilitates the learning experience. This quote suggests that the communication between 
students is more than social networking; it is a learning opportunity as well. 

Mental Burden and Other Pressures. The transition to remote education brought 
mental burdens and pressures in different aspects to both students and faculty, even 
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beyond the pedagogical challenges. We observed students worrying about their 
academic performance and post-graduation career plan. A third year undergraduate who 
majored in education shared her worries about the transition. 

“This has completely annihilated my mental health. I am concerned that I am 
not going to get as much out of my classes as I need, as it is hard to replicate 
in-person discussion on a discussion board or through Zoom. Considering I 
need this information when I take my teaching certification test, I am afraid I 
won’t pass them due to this pandemic. I also don’t like how Penn State won’t 
allow teachers to just post recordings and make us have class during regular 
class time. My sleep schedule has been impacted by how much I have to look 
at screens, so I am often not in a position to participate fully, as I am 
exhausted.” 

In this example, the student expressed that the transition to remote learning impaired 
her learning experience, potentially jeopardizing the required certification test in her 
discipline. The increase in screen time also influenced her study-life balance, harming 
her mental and physical health. The faculty also expressed challenges related to mental 
burden. In addition to the teaching load, faculty reported that they were asked to attend 
more events and provide services through video conferencing. A faculty from the liberal 
arts college mentioned her duties as well as the challenge of work-life balance. 

“... the insistence on holding events that could have been consolidated or put 
off until after the semester is over has been burdensome. I have spent whole 
days doing nothing but sitting in ZOOM meetings ... otherwise burdened with 
dealing with student health and technological issues, reporting on students 
progress in STARFISH, finding adequate supplies at home, and caring for 
family members and extended isolated friends. I was receiving up to thirty [..] 
emails a day ... that it was deleterious to my overall functioning. Have you 
ever had to sit in one place online and lecture to a whole class behind the 
electronic burqa and be on point from 9 am until 4:20 pm with only short 
breaks? It is mentally exhausting and physically strenuous.” 

Another pressure expressed by respondents is related to the value of education and 
financial security. The students paid regular tuition before the shift to remote education. 
Many students expressed concerns about “learning quality”. A fourth-year 
undergraduate from agricultural sciences described the relationship between tuition and 
the remote learning. 

“My learning has definitely decreased significantly since the shift to remote 
learning... I am sure that this phenomenon is being experienced by many 
students, and is one reason that we should not be required to pay the normal 
tuition. This situation is not normal, and asking students to pay the same 
amount that they would be required to pay for in-person classes implies that 
the value of the education we are receiving has remained the same throughout 
this transition to an online format.” 

This example illuminates the student’s perception of the relationship between tuition 
and teaching mode, even if universities needed to spend more money than usual to cover 
the unexpected expenses associated with transitioning to remote education. The extra 
cost was not visible to the students, who perceived the quality of remote teaching to be 
the same or inferior to the quality of in-person teaching. We also observed that 
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instructors felt pressure related to job security, performance review, and promotion and 
tenure. A faculty member in education described these concerns. 

“I worry, however, about not getting notice that I’ll need to make these 
changes until late summer. This will create so much additional stress. I know 
there are a lot of moving parts, but I wonder if giving faculty time to prepare 
for a move online will reduce stress and create better learning experiences for 
students. I’m afraid to start doing the work now because nothing has been 
announced and it feels like a a poor use of my time as a pre-tenure faculty 
member.” 

4.2  Positive Aspects from the transition to remote education 

After the inductive thematic analysis conducted on question 29 we identified three 
major and overlapping themes about the positive aspects that students and faculty noted 
during the transition to remote learning. The first theme identified was Family and 
Community Support, with a total of 62 responses among faculty and students. This 
theme was coded from those responses that identified how family and the Penn State 
community helped through the remote learning transition. The second theme was 
Flexible Learning and Performance, with 136 response in total. This theme was created 
from those responses that identified the flexibility and the performance change that 
students and faculty experienced during the remote learning period. The last theme, 
Digital Pedagogy and Technology, with 69 responses total, was comprised of responses 
that noted the changes and tools that helped through the transition. These three major 
themes were made up of smaller sub-themes that were identified and discussed during 
the process of thematic analysis we conducted. Each of the overlapping themes and sub-
themes helped us find common ground between students and faculty and understand the 
possible opportunities during this remote learning period. 

Family and Community Support. The first major theme, Family and Community 
Support, encompassed those responses from faculty and students that mentioned how 
the period of remote learning allowed them to spend more time with their families, how 
Penn State helped them throughout the transition and how, in the case of students, 
faculty helped them bear through the transition. We defined family support as the 
perception that an individual was being cared for or felt valued by family [9]. Based on 
those guidelines this theme was comprised of three smaller sub-themes. Two of those 
related to students: stay with family, and support from faculty; and one related to faculty: 
multiple sources of support from Penn State. 

The sub-theme stay with family focused on those responses from students that 
mentioned how being with their family helped them get through the transition. Upon 
Penn State’s transition to remote education, students were able to go back to their homes 
with their families. Previous research [25] has shown that family support has a positive 
impact on students’ learning processes. Accordingly, we found some students did 
indeed appreciate the remote learning period to spend time with their family while being 
able to continue with their course work. For example, a first year undergraduate student 
whose primary field of study is in education mentioned this family relationship. 
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“It has truly been nice to spend time with my family and also continue my 
coursework.” 

The second sub-theme support from faculty encompassed responses from those 
students that noted how their faculty helped transition to remote learning. Students 
appreciated the support they received from faculty and mentioned they would have had 
a harder time were they not helped by their instructors. A participant who is a second 
year undergraduate student in the agricultural sciences noted the following. 

“My professors have almost all been on their A-game in terms of 
communicating with us and working hard to make things that worked in-
person work on-line. The level of commitment set forth by my professors set a 
standard that online classes were to be taken seriously. There has also been a 
very appropriate amount of leniency, which has helped me to adjust as I don’t 
do well with managing my time at home.” 

The last sub-theme found in this category relates to faculty: multiple sources of 
support from Penn State. Similar to students, we observed that some faculty members 
noted support from their departments and other staff at Penn State. Even though the 
transition was a novel situation for everyone involved, many respondents still felt 
supported by the university and their departments, colleges, and campuses. A non-
tenure-line faculty member who teaching undergraduate students noted the tremendous 
support received from the institution and how it helped learn new tools that went 
unnoticed during face-to-face classes. 

“The [redacted] campus in particular did a tremendous job of getting faculty 
up-to-speed very quickly and efficiently when the transition happened. I felt 
incredibly supported and knew exactly where to go for what anytime I had a 
question or concern. I also feel that the shift has forced me to learn more about 
technologies available to me that I didn’t otherwise know about, and I can see 
ways I may use these tools in my face-to-face instruction going forward".” 
 

Flexible Learning and Performance. The second major theme within our analysis of 
the positive aspects from the transition to remote education, Flexible Learning and 
Performance, is comprised of responses that acknowledged how flexibility and 
performance changed due to the remote learning transition. We define flexible learning 
as those situations that allow students and faculty more free time and use of technologies 
to create an environment focused on learning [7]. Research has found that in the case of 
faculty, flexible learning has been a motivator to teach online courses [17]. On the 
student side this theme was made up of three sub-themes 

The first sub-theme from students, save time from commute, incorporated the 
responses from students that noted time saved by eliminating the need to commute. 
Students reported using time saved from commuting (and even other social activities) 
to spend more time studying. In this sub-theme, a first-year engineering undergraduate 
student wrote: 

“I am a student that commutes to and from campus. I would commute about 
an hour and a half everyday. Shifting to remote learning has given me that 
extra time to study and finish homework.” 
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The second theme found within the student responses, more flexible learning, 
grouped responses from the students who indicated that remote learning gave them more 
flexibility and ability to work by their own schedule. During this period, Zoom lectures 
where given both synchronously or asynchronously. Students reported that 
asynchronous course content afforded them more flexibility to manage their own 
schedules and learn at their own pace. A first year liberal arts undergraduate student 
responded: 

“I have personally performed very well with remote learning. I like doing 
things on my own time, for example, I can do a lot of work one day and then 
relax the next day and just alternate. I only have one class that meet on zoom 
at class time, therefore I have the freedom to get ahead with my classes when 
I want to.” 

The last sub-theme in this section was more sleep, which grouped together those 
responses from students who appreciated the opportunity to sleep more and be in a more 
familiar environment. These students indicated that their new sleep schedules made it 
easier to wake up for class. A fourth year undergraduate in the College of Information 
Sciences and Technology described the comfort of the home learning environment. 

“It’s easier to get up from bed and to be in a very familiar an comfortable 
environment and attend class, also there are no excuses of leaving 
assignments at home.” 

Faculty also recognized that the increased flexibility offered by remote education 
improved students’ overall performance and communications through increased 
engagement in virtual office hours. We observed faculty further reported that flexibility 
helped improve their feedback and assessment practices. For instance, a tenure-line 
faculty member from the College of Arts and Architecture described these positive 
aspects of remote teaching. 

“Flexibility in offering reviews on student work, larger audience for studio 
reviews, thesis/dissertation defenses.” 

 
Digital Pedagogy and Technology. We refer to digital pedagogy as those activities 
made or designed with the intent of enhancing learning [19]. We also discuss digital 
pedagogy in light of the positive effects that technology can bring in the context of 
pedagogy and education [28]. This theme groups all of those responses, from both 
faculty and students, that acknowledged the positive technological changes that came 
with the transition to remote education. This theme is comprised of three sub-themes, 
one from students - re-watch videos - and two from faculty - technology helps the 
transition to remote teaching and improve online teaching. 

For the first of the sub-themes, re-watch videos, we found that students liked the 
ability to view their classes asynchronously and re-watch their lectures multiple times. 
Some students also noted how this characteristic allowed them to be better prepared for 
their assignments and exams. A second year undergraduate medicine student noted the 
following. 

“I like being able to re-watch parts of lectures that are confusing for me and 
having the ability to pause the lecture recordings to look at my textbook or 
previous notes to understand the material better.” 
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In the sub-theme technology helps the transition to remote teaching, faculty reported 
that technology helped them re-evaluate their teaching methodologies and create a good 
learning experience for their students. Faculty referenced tools such as Zoom and 
Kaltura, another application used at Penn State to record course content. One faculty 
member wrote: 

“I feel the shift to online has made me more creative in my teaching and has 
made me critically evaluate how I teach. I am now more versed in the tools 
that can be used to engage students remotely, and enhance their learning 
experience.” 

The final sub-theme, improve online teaching, had some overlap with (technology 
helps the transition to remote teaching), but the focus in this sub-theme was on those 
faculty members that reported an improvement in their teaching techniques due to 
teaching in a web-based environment (as opposed to technology tools). In addition, we 
observed cases from faculty that mentioned how they would keep some of these 
practices and techniques learned during the remote education period once things 
returned to normal. A tenure-line faculty member who teaches arts and architecture 
wrote: 

“Created clarity in weekly modules. I had to rethink how to explain what 
assignments were without being able to answer questions freely in class. 
Forces me to codify the weekly lessons. This also simplified some lessons, but 
did help create a structure to deliver the content.” 

5  Discussion 

In this paper, we reported on a qualitative study of the student and faculty’s transition 
experience during the COVID-19 pandemic. We identified four types of challenges with 
the transition to remote education: learning resource and technology, course adaptation 
and performance assessment, class engagement and communication, and mental burden 
and other pressures. We also investigated three positive aspects during the transition: 
family and community support, flexible learning and performance, and digital pedagogy 
and technology. Next, we discuss in detail the collective transition experience during 
the COVID-19 pandemic, articulating the practical implications for online education 
research and practices. 

Our findings depict the collective challenge through a unique lens during the 
pandemic, i.e., both students and faculty were forced to adopt the “new normal” that 
may stay with us in the future [5]. We observed that both students and faculty members 
struggled in the transition due to the pandemic. One major reason is that the transition 
was unexpected and sudden, giving them very little time to react and limiting access to 
resources such as technology and curriculum materials. The abrupt transition impaired 
the flexibility that remote education can offer to students and faculty [15] and also 
created extra burden and stress for practitioners. Some faculty reported that they did not 
receive sufficient support to develop new curriculum or course content, and they did not 
receive the necessary technical training for remote learning, which has been identified 
as a key variable for successful remote education [30]. The disarrangement possibly 
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caused difficulty in communication between the students and instructors, which further 
undermined the students’ attitudes toward remote education [16]. 

Our study of the learning and teaching experience also revealed the positive aspects 
of the transition to remote education. We concluded that the pillars of a positive remote 
learning and teaching experience are the various supports as reported above and digital 
maturity [12]. Support from family and the institution could play a critical role in the 
smooth transition to remote education for students and faculty [25]. With such support, 
students and faculty could benefit from the flexibility in instructional materials (e.g., re-
watching presentations if needed) and time management (e.g., to participate in the class 
from home or to have a larger size faculty meeting) provided by remote education. 
Prompt technological and pedagogical support from the institution could reduce the 
faculty’s burden in developing a new curriculum. The institution’s capability to offer 
multiple, timely supports could be seen as the level of digital maturity that determines 
the individual or institution’s capacity and competence in adopting remote education. 
Digital maturity goes beyond providing stakeholders with technical tools and 
infrastructure; it also involves supporting digital pedagogy by preparing the curriculum 
to be digitally adaptable and available. In this way, course materials are not just placed 
on line but are transformed to remote education, fully promoting and supporting remote 
student engagement, interaction, and learning. 

Our study findings show how students and faculty rapidly developed awareness 
about challenges and opportunities during the transition. We see three design ideas for 
transitioning to online education in the post-pandemic era. First, from this spring 2020 
experience, we have seen how learner and instructor can interact with each other 
remotely. Still, we cannot assume that crucial learning elements such as in-class 
discussion and engagement will just happen spontaneously. A successful remote 
learning transition should consider the lager education system including student and 
faculty collective experience, which is still an underexplored research question in the 
remote education domain. Second, no one wants to see another pandemic happen, but 
we may need to get used to a new normal since the conditions that precipitated the 
COVID-19 pandemic are still present [5]. We need to investigate digital maturity or 
resilience in transitioning conventional curriculum to a remote or mixed-mode learning 
environment. This will help us cope with a possible sudden transition to remote 
education in the future. Third, we need to understand further the impact of current events 
on post-pandemic learning and teaching; the pandemic may permanently change 
expectations of future learners and instructors. Face-to-face educational processes are 
crucial for the economy and higher education. Our study could be seen as an early 
attempt to understand the student and faculty’s collective awareness and experience 
during the transition, which could be used to describe possible actions and proposals 
more comprehensively in the future. 

6  Conclusion 

In this paper, we presented a qualitative analysis of university-wide survey data from 
Penn State University, a public university in the United States. We performed an 
inductive thematic analysis to uncover and identify the challenges and opportunities 
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during the COVID-19 pandemic transition from regular operation to remote education. 
Based on the study, we identified four themes that refer to the challenges that the 
students and faculty faced following the shift to remote education as well as the 
recognized challenges of remote education. We further identified three themes 
describing the positive aspects of the transition to remote education. We discussed the 
possible design implications that could also contribute to building better tools and 
appropriate coursework for remote learning and research as well as potential future 
transitions. 
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