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Thank you for attending our talk on the Accidental Inclusivity of Virtual Spaces 
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To give you a brief overview of this presentation, we’ll be starting with some 
background and motivation and also talking a bit about myself since my own 
experiences heavily motivated this work.  Then we’ll go into a discussion of the 
extensive surveys and interviews we conducted before moving into key takeaways 
and closing thoughts. 
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To start off with a bit about myself... 
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My name is Amanda Lacy. Up front, I will let you know that I have been blind all my 
life. This means that my eyes will tell you very little about how I feel about you. This 
also gives me a perspective on the switch to and from virtual that has happened in 
our society. 
 
I worked remotely as a tester for Apple long before the pandemic; this was an 
awakening into a kinder, more structured world. I recovered from the deep trauma 
of hardships of my BA in computer science at the school that cannot be named (hiss). 
 
For me, the virtual world has gotten better and better as the pandemic caused 
everyone to hone their tools. Everyone now knows how to attend a virtual meeting, 
and the platforms continue to improve. 
 
I was intrigued by how this world I chose to be in and wanted to keep was affecting 
other people. A surprising number of them seemed to want to make virtual a thing of 
the past, just an an unwelcome thing that happened that they could say “goodbye” 
to. 
 
So, I started a research project to understand the benefits, drawbacks, and  
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frustrations of virtual spaces. I want to be an advocate for the virtual experience that 
I need as an adaptive aid so that it isn’t eliminated. The move to virtual wasn’t 
created as a disability accommodation—but it is. Now, I am in the position of 
defining the ‘bugs’ in the system that make it work poorly, not just for blind people, 
but for everyone. 
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Even before the pandemic, there was increasing opportunity for virtual work as companies 

expand and diversify their work forces [1]. However, the majority of positions were in-person, and 

certainly most schools were focused on in-person.  I call this “The Before Times”: when we were 

going in-person and dealing with everything associated with that. 

 

In the before times, inclusion could be haphazard: seen as a “thing we must do” like taxes or 

charity. Professionals may not think of it as a motive for change and improvement; instead, they 

may view it as a necessity which limits otherwise achievable productivity. Considering inclusion 

and accessibility for those with physical or cognitive disability,  research in academia has shown 

faculty lack awareness about ADA compliance and some faculty report they would rather not 

plan for access but only provide accommodations as needed, which is by legal obligation [2,3]. 

 

It can seem that companies and institutions will drag their feet or just go through the motions of 

handling accommodations for legal purposes. Research has revealed there is even prejudice or 

resentment against those with disability, as well as workplace issues like wage disparity and 

harassment [4,5,6,7]. 

 (https://www.hrdive.com/news/why-do-pay-gaps-persist-for-us-workers-with-

disabilities/581533/) 

Oftentimes, the problems aren’t intentional.  The best way I can describe it is feeling like a fish 

out of water. 

5 



To give you a few anecdotal examples of incidental exclusion: 

I attended a movie night and when asking for audio description, they provided closed captions! 

One of my co-authors relayed an experience of attending an accessibility talk that was in an 

inaccessible room 

Also, people had general problems like time spent traveling and then having to wait for everyone 

else to arrive 
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The switch to virtual events instantly improved my quality of life and increased ability to function. 

For example, my inability to drive severely limited her choices in the pre-virtual world, but today,, 

a blind person may attend a virtual meeting from home rather than negotiating the many hazards 

of public transport, taxi rides, or ride-sharing. 

 

The shift to virtual events has opened up a world of educational and work opportunities for many 

people who did not have them before. The virtual world does not require one to physically move 

oneself to a new location for every single class, meeting, or conference. When some people 

arrive late to in-person events, those who come on time have to wait around for them with 

nothing to do. 

 

In this research, we were motivated to hear from other people about their experiences and use 

that to learn about what we can retain and what we can improve in these dynamic times. 
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I follow a lot of news and found extensive discussion around the pandemic, the shift 
to virtual, and its effects on various people.  From the perspective of disability in 
particular, I noticed some benefits others were reporting in their schools and 
workplaces. 
 
Of course, there were others who had more negative experiences or even lost their 
jobs.  We also looked to the research community who has been studying the topic of 
remote work since even before the pandemic to gain some additional perspectives. 
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For instance, some studies in schools and offices found that there was an increased 
sense of isolation among some which had negative effects.  For high school students, 
they had a small decrease in social, emotional, and academic well-being pre vs. post 
covid [8].  And for those doing remote work, some workers were found to be more 
susceptible to feeling isolated which led to a decrease in job satisfaction [9].  An 
interesting part of this study regards the connection between remote work and the 
pandemic, acknowledging that some factors of dissatisfaction with remote work 
stem from the distancing caused by the virus. 
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Indeed, researchers have pointed out that we sometimes conflate the pandemic 
itself with remote work and learning, but it is important to remember there is a 
distinction between online learning being an intentional and planned operation 
versus the emergency shift to online which happened during the pandemic [10]. 
 
If we look just at the remote work practices and how companies are planning to 
move forward, one survey of 1500 hiring managers, ranging from managers to 
corporate executives, found that “the remote work experiment has gone better than 
expected for hiring managers,” suggesting some future benefits that may be kept 
from this time [11]. 
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The authors of this work firmly hope that we can move into a post-pandemic time in 
which people can again socialize and travel, but that we can keep some of the 
benefits of what we have learned. 
 
Other researchers and professionals have demonstrated ways we should try to 
understand the current challenges and attempt to adapt to them moving forward 
[12,13]. 
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My research was motivated by how much of my own experience improved with the 
shift to virtual, and from all this background research, we decided to talk to people 
about their own experiences of virtual and in-person. 
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I expected other people with disabilities to have differing experiences, since I came 
from a technically savvy background and didn’t have to shift my work style during the 
pandemic. For me, virtual was a familiar environment in the comfort of my home. I 
know this wasn’t the case for others.  For this reason, I wanted a broader perspective 
of other people’s experiences. 
 
We conducted an anonymous survey with the option for a follow-up in a zoom 
interview.  We collected specific feedback regarding inclusivity in virtual, in-person, and hybrid 
spaces. Our goal is to build a greater understanding of the issues and personal challenges faced 
by those who have access or equity concerns. 

By gathering the perspectives of a broad spectrum of individuals through surveys and follow-up 

interviews, like parents with young children or disabled students, we can use a mix of qualitative 

and quantitative methods to discover the key challenges against greater inclusivity in virtual 

settings, and provide guidance for some of the changes institutions should consider to support 

access for everyone. 
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Participants responded to the online survey, which consisted of an introduction and 

36 questions divided into three sections.  The sections had Likert scale questions and 

free-form responses which were later analyzed using the Grounded Theory approach. 

 

We really wanted to cover some different aspects of virtual and in-person, so the 

sections included questions about comfort with a webcam being on, the freedom to 

move, how well they could meet their goals in each circumstance, or if the modality 

“fit” with their life.  The introduction invited the participant to think about the events 

they participated in most frequently, both virtual and in-person, and consider how 

well these formats met their working, access, and social needs. 

 

Our optional follow-up interviews were semi-structured discussions based on the 

responses provided in the survey, and we found that participants had a lot of 

personal experiences to relate, which we will highlight in a later section. 
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This slide shows some of the sample questions from different sections of the survey.  
These include questions like “how often do you feel heard in a virtual space” or “do you feel in-

person formats allow you to get your work done and meet your goals?” 

 

15 



Now talking about the survey results... 
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A total of 103 people took the survey. Of these, four did not identify their gender, two wrote in 

their own gender descriptions, 28 were male, and the remaining 69 were female. 

 

In terms of ages, a majority of our participants were younger, with around 54% being between 

the ages of 18 and 25.  While skewed towards the college side, we were satisfied to have at 

least 10% from each of the other age ranges of respondents, 26 to 35, 36 to 45, and so on until 

65. 

 

Interestingly, men reported that they were a little more extroverted, and slightly less comfortable 

with the virtual interaction than women.  Men also reported going to events a little earlier than 

women on average. 
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Out of the total 103 respondents, 39 self-identified as having some form of disability.  
We allowed people to list anything, including multiple.  A quick breakdown from a 
high level is: 
 visual: 14 
mobility: 9 
cognitive: 17 
other: 18 
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We asked “When you attend events, how often are you able to access and use the things you 

need to participate?” for both virtual and in-person and found that everyone reported improved 

access. 

 

Only 1 person who had reported a disability said they had very little to no access to participate 

over zoom, which is a very good finding.  Considering both those who reported disability and 

those who did not, the number of those with “A lot” of access increased from 55 to 69 

19 



We also asked participants how much freedom to move they felt they had in the 
different modalities, and again, everyone reported improved freedom of movement. 
The change was especially notable for those who reported having a disability since 
the number of those who reported “Sometimes” or “A lot” increased about 50%: 
from 24 to 33 
For the other participants, this number went from 40 to 46 
But it was also notable how those without disability said they felt a lot more 
comfortable.  This number went from 9 to 24 from in-person to virtual meetings. 
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One side effect of virtual meetings has been the removal of travel times between 
meetings 
Many more people go to virtual meetings just as they are starting 
This matches well with the results of our free-form question about the negatives of 
in-person events 
The most frequent complaint was travel (n=24) 
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A negative of virtual is definitely social interaction.  This was reported consistently 
across all groups and participants.  There were a handful of individuals who said they 
still preferred virtual because it led to less anxiety, but there was generally a lot of 
concern regarding the lack of body language, atmosphere, sense of touch and 
togetherness, etc. 
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We did find support for increased access and freedom to move.  We also got a couple 
humorous responses, such as one respondent lamented that they missed taking off-
world trips. Evidently, this person finds the virtual experience inferior to life aboard a 
star ship. 
 
However, virtual is not without it’s downsides. In particular, the social angle is worth 
exploring further, as those with disability disproportionately struggled with feeling 
heard and having meaningful connections 
 
We will carry some of these thoughts forward into the recommendations section 
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Next we will talk about interviews 
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We conducted 12 interviews in total, comprising people from several age 
groups and backgrounds. 
The interviews were conducted through Zoom, taking approximately an hour. 
Interviews were recorded and transcribed using Zoom’s built-in recognition 
software, and we applied qualitative content analysis to identify some 
common themes 



We covered age groups ranging from 18 to 65, with 4 in the range of 18-25, 2 
from 26-35, 2 from 36-45, 3 from 46-55, and 1 from 56-65 
6 participants identified as female, 4 as male, one as two-spirited, and 1 
preferred not to say 
5 reported having a disability and 7 did not 
Of those 5, 4 of them reported having chronic illness, 3 of them reported a 
mobility-related disability, 2 had a vision-related disability, and 1 hearing-
related 



Students seemed generally lonely. Most of them, even the ones who found 
in-person classes difficult, were looking forward to going back. One student 
was doing well in his classes until he was quarantined and lost all structured 
activities. The loss of all routine and requirement to do everything in his dorm 
room sapped his motivation. He found himself falling behind,, and doing 
homework during class lectures. Virtual lectures frequently left students 
feeling like they were watching a Youtube video, rather than attending a 
lecture. Students also reported that most of their classmates kept their 
cameras off during lectures. They said, “it feels like the professor’s space.” As 
a result, professors feel like they are talking into a void. Interestingly, some 
types of student collaboration might be easier virtually. One student 
described having more teammates to choose from, and feeling more at ease 
asking “dumb” questions online. Students generally lack their own houses and 
high-speed internet connections. Consequently, they spend most of their time 
around one another, competing for the wi-fi signal. One student rated several 
spaces on their college campus based on the strength of the wi-fi.. This 
student did not have a good workspace at home, so was forced to attend 
lectures and take exams from the college library. Since all students were 
required to keep their webcams on during exams, the internet signal was 
insufficient for everyone who needed to use it. As a result, this student 
described being “kicked out” of a test more than once, and having to contact 
a professor to retake it. The in-person infrastructure had its problems too.  



Someone complained about unwanted weight loss because classes were spread so 
far apart that it was a challenge to buy enough food and also make it to classes on 
time. 
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Some people commented that remote work gave them more time to prepare 
healthy food, but this was bitter-sweet. They generally missed lunches and 
other in-person interactions with their co-workers. Professionals who liked 
the office described various distractions they had to surmount or ignore while 
working from home, including their children, pets, and chores that needed 
doing around the house. Those who preferred virtual work complained about 
thin office walls that did little to block out the conversations of their co-
workers, along with other noisy office distractions. People often cited 
distractions as reasons against their non-preferred format. For people who 
preferred to work in-person, the physical presence of other people was what 
motivated them to do the work. For them, the cost in money and time that it 
took to participate was an investment, and this helped them to take the event 
seriously. People who expressed a preference for virtual events considered 
these  expenses to be wastes of time. These people felt that in-person events 
were an affront to their autonomy. They were less reliant on other people for 
motivation to get work done.  



Having a disability does not predestine someone to like either virtual or in-
person interactions. They can face additional challenges in either format. For 
example, a student with a hearing impairment joined a virtual class with an 
interpreter who was logging in from somewhere on the other side of the 
country. The lag in communication was terrible. Sign language speakers have 
to deal with the interpreter, plus sign language can be harder to understand 
through these video platforms. Much of the software that we use and take for 
granted is not designed right so that it can be useable by people with 
disabilities. A virtual activity that is supposed to be fun (like a game of Kahoot) 
can exclude someone who is accessing it through a screen reader and text-to-
speech software. In-person events can be overcrowded, and too loud for 
people who are noise—sensitive. Physical events that are too spread out can 
pose huge challenges. These include finding a map that is friendly to 
pedestrians or wheelchairs, and actually getting there. Like the Kahoot 
example from the online world, people with disabilities are often invited to 
participate in activities that they don’t enjoy, or don’t do well. 



Now for some key themes and associated recommendations 
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We had a couple interesting comments regarding working from home, like  
“I don’t work from home, I live at work.” or 
“My dog is concerned that I am talking to strange voices.” 
 
This is because our brains have not evolved to do many things in a single 
place. 
We have difficulty tracking all the things that happened at a single computer 
terminal, or we can become easily distracted and have difficulty paying 
attention 
One person said he “was staring at the wall, thinking about Mars 
colonization” during class. 
 



It is critically important to have a setup at your home where you can separate 
work, school, and play.  Those who we spoke with who felt most productive 
and comfortable had home office setups or specific spaces where they could 
work, even if it was just a workshop. 
 
Likewise, for students and workers, it is important psychologically to maintain 
professionalism and routine by dressing appropriately and attending meetings 
on time.  Though it is tempting to dress more casually at home, we heard 
from people who said their meetings had become too casual and that keeping 
the routine of treating virtual work like in-person work helped them. 



Another interesting concern was around the usage of chat in the classroom.  
Students used this a lot to engage with others in a less disruptive way during 
class, especially for those who felt uncomfortable speaking or having their 
camera on. 
Unfortunately, some classrooms disabled chat. 
What would these reasons be? 
We assume that some professors found it distracting, or they worried about 
what students might say. 
But we don’t believe disabling chat is a good solution. 



A better option would be to provide a computer- or human-mediated 
anonymous chat. 
This would allow people to send anonymous messages and feel more 
comfortable engaging in the group, a good alternative for those who are too 
shy to speak up or use their webcam 
But to address concerns about abuse, the feature could easily be disabled, or 
more importantly, moderated. 
Rather than having to reveal someone for their chat, the moderator could 
simply ban the author of an anonymous message from using the anonymous 
feature for a time. 
This could also be managed by a group vote of some kind, or software that 
intelligently filters or blocks certain types of messages or attempts at spam 
(similar to the filtering used in some social media but more specific to 
meeting or classroom interactions) 



When looking at the effect of virtual on bureaucracy, we heard some 
comments about the difficulty of dealing with many virtual platforms.  This 
seems to be a policy problem for some workplaces that implement too many 
systems for their workers to learn. 
We heard one specific story where bureaucracy had led to a very difficult 
system for workers.  One person said he was unable to stock his own office 
with a stapler without a requisition form. 



Companies need to adapt to better practices for virtual workers, which look 
at virtual work as an opportunity rather than a problem. 
For instance, allowing people a little more freedom can save a lot of grief. 
The worker with the stapler issue was much happier working from home 
because he just used his own stapler. 
Likewise, those companies that used fewer platforms and quickly adapted to 
virtual meetings, had employees who felt more comfortable in the transition.  
A couple of our interviewees mentioned that they felt the leadership were 
more approachable since they saw them in the virtual meetings and could 
speak with them, which they could not as easily do in-person since they may 
not all be in the same meetings or same parts of the building. 
Implementing these practices does depend on the company’s culture, type of 
work, and a number of other factors, but it is clear that are opportunities to 
virtual that company leaders need to consider, as we also referenced in the 
related works section. 



One of the key technical challenges with virtual meetings is due to people’s 
reliance on in-person cues during conversations.  Latency and lack of certain 
social cues can lead to interruptions and make meetings more difficult.  The 
exaggerated pause after a joke makes it fall flat.  Apologies are even more 
disruptive. 
 
 



Software can help remedy the issues with latency and interruptions by 
providing more structure in terms of who is speaking when. 
We would propose a system like Robert’s Rules of Order that dictates a 
structure of who is speaking when. 
However, the software acts as the chair to reduce the burden on hosts, and 
no one has to seem rude by cutting someone off or have the appearance of 
favoritism. 
This could also be implemented in a less structured way by having the 
computer auto-select the current speaker based on microphone levels and 
pauses between speakers.  This could mute others temporarily to reduce 
interruptions until an intended pause, allowing discussion with less latency-
induced interruption. 



Thank you for listening!  We are excited about this research and learning more about 
people’s needs and how technology can help address them. 
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This slide lists the references that we cite throughout the presentation 
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