
Distracting Moments in Videoconferencing: A Look Back at the
Pandemic Period

Minha Lee
Department of Industrial Design, KAIST

Daejeon, Republic of Korea
minha.lee@kaist.ac.kr

Wonyoung Park
Department of Industrial Design, KAIST

Daejeon, Republic of Korea
parkwonyoung@kaist.ac.kr

Sunok Lee
Department of Industrial Design, KAIST

Daejeon, Republic of Korea
sunoklee@kaist.ac.kr

Sangsu Lee
Department of Industrial Design, KAIST

Daejeon, Republic of Korea
sangsu.lee@kaist.ac.kr

ABSTRACT
The COVID-19 pandemic has forced workers around the world to
switch their working paradigms from on-site to video-mediated
communication. Despite the advantages of videoconferencing, di-
verse circumstances have prevented people from focusing on their
work. One of the most typical problems they face is that various
surrounding factors distract them during their meetings. This study
focuses on conditions in which remote workers are distracted by
factors that disturb, interrupt, or restrict them during their meet-
ings. We aim to explore the various problem situations and user
needs. To understand users’ pain points and needs, focus group
interviews and participatory design workshops were conducted to
learn about participants’ troubled working experiences over the
past two years and the solutions they expected. Our study provides
a unified framework of distracting factors by which to understand
causes of poor user experience and reveals valuable implications to
improve videoconferencing experiences.

CCS CONCEPTS
•Human-centered computing→ Empirical studies in collab-
orative and social computing;Web-based interaction; Empirical
studies in HCI .
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1 INTRODUCTION
As a result of the COVID-19 pandemic that began at the end of 2019,
emergent changes have occurred in the paradigm of work. This is
an important part of people’s lives especially due to regulations
such as city lockdowns, self-isolation, and social distancing in each
country [36, 59]. People needed an alternative means to continue
their usual various working activities without physical contact. As
a result, to support remote working (also referred to as teleworking,
telecommuting, and virtual working [2]), the use of online videocon-
ferencing systems, such as Zoom (Zoom Video Communications,
Inc., San Jose, CA), Teams (Microsoft Corp., Redmond, WA), Skype
(Microsoft Corp., Redmond, WA), WebEx (Cisco WebEx LLC, Santa
Clara, CA), and Google Meet (Google LLC, Mountain View, CA),
has increased dramatically. Video-mediated communication has
helped people work in various ways. Communication using video-
conferencing tools is location-free, cost-saving, and sometimes even
better than meeting in-person [29]. Although the concept of tele-
meeting has long been used in practice and academia before the
pandemic, remote working has been “a luxury for the relatively
affluent,” such as high-income earners and white-collar workers
[14]. The COVID-19 shock has popularized remote meetings and
lowered the psychological barriers people previously had. Remote
work with videoconferencing tools became the “new normal” al-
most overnight [69].

However, billions of workers have encountered a new working
paradigm of interacting with others via software interfaces in real-
time within various types of working contexts with no preparation.
In particular, many people have come to work in their living space
or public space without a place optimized for videoconferencing.
Various problems caused by the mingling of daily life with work
often interfere with people’s virtual work. This was not addressed
majorly in pre-pandemic videoconferences at the time when remote
work was not practiced on an unprecedented scale; rather, remote
work more often occurred under conditions of sufficient readiness.
However, it has become an important consideration that frequently
distresses users in the current context. For example, in remote
work situations after COVID-19, people living with their families
were disrupted by unexpected situations their families caused [69].
This included having family members talking to them or needing
their help during a videoconference. In addition, technical issues
such as speech interruption due to unstable networks as well as
noise from various places and sources diverted their attention. In
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addition, many people shared the same space with other people (e.g.,
familymembers) for various purposes (e.g., personal, educational, or
professional activities) while conducting videoconferences at home,
a typical remote workspace [2]. As such, people who have difficulty
securing personal space have the potential to face problems that
are more diverse.

In the human–computer interaction (HCI) field, many studies
have focused on developing technologies in videoconferencing,
such as audio and video performance improvement [23, 31, 48], to
enhance the videoconferencing experience. In addition, researchers
have actively explored videoconferencing tools’ functions and de-
sign and have suggested design guidelines [8, 30, 31]. In addition
to studies focusing on a specific technology or a specific videocon-
ferencing platform element, a number of studies have focused on
specific stakeholders (e.g., patients with epilepsywho have difficulty
going out [25] or nurses who take care of infectious disease pa-
tients [6]) or usage contexts (e.g., education [6, 63] or therapy [42])
where the characteristics of videoconferencing such as meeting
place flexibility [4, 28] can be well utilized. However, these previ-
ous studies were not conducted when remote work became popular
on an extreme scale. Recently, according to the changed context
of videoconferencing due to the COVID-19 pandemic [69], stud-
ies have identified broad challenges and implications researchers
should consider in terms of videoconferencing and remote work
[14, 36, 55, 59, 68, 69]. These studies have provided an overview,
including situations that interfere with videoconferencing, such
as work–home interference, but they did not focus on situations
that distract users and did not understand them in depth from a
user-centered perspective.

The popularization of videoconferencing over the past two years
has created an opportunity to understand the various troubled meet-
ing situations experienced by real users. In this study, we focused
on the conditions that disturb, interrupt, or restrict users when they
have remote meetings using videoconferencing tools. Our research
aims to explore users’ pain points and unmet needs by analyzing the
difficulties people have experienced while using videoconferencing
tools over the past two years and to discover design opportunities
that provide a better videoconferencing experience. To understand
the troubled experiences deeply over the past two years and users’
needs from their perspective, we conducted focus group interviews
and participatory design workshops employing various strategies
to help participants recall their videoconferencing experiences. We
analyzed 167 troubled remote meeting situations and 115 proposed
solutions. In this paper, we provide a structured framework of dis-
tracting experiences, categorized by factors that cause distraction.
Through the participants’ solution ideas and workshop discussions,
we could understand the difficulties and needs of the videoconfer-
encing situation from a user-centered point of view that previous
studies could not reveal. Based on this, we derive design implica-
tions to provide better support of videoconferencing experiences.

2 RELATEDWORKS
2.1 Remote work and videoconferencing

experiences
Remote work has long been an important topic in various com-
munities in the field of HCI. A large body of research has been

done on remote working and remote collaboration [2, 22, 37, 39, 51]
to understand the psychological challenges or risks that remote
workers have faced since before the COVID-19 pandemic. Allen et
al. [2] reviewed previous research on telecommuting to understand
it and its implications better. They gathered various terminologies
and conceptualizations used in the literature (e.g., telecommuting,
telework, or virtual teams) and reviewed existing findings and im-
plications for employees’ work–family issues, attitudes, and work
outcomes (e.g., job satisfaction, stress, wages, or withdrawal behav-
iors). Keris et al. [32] studied individuals, teams, and meetings in
various settings to understand howwell remote collaboration works
in companies with high technology. Cristina et al. [20] discussed
the conditions that should be designed, managed, and implemented
for effective virtual teamwork, focusing on the remote work of
virtual teams. In addition, previous literature has discussed a wide
range of issues, such as work–life boundaries [21], autonomy [16],
and productivities [7].

Under the remote working context, our study targets conditions
in which remote workers use video-mediated communication tools.
Research on enhancing remote workers’ experiences when using
videoconferencing has long been conducted in various fields. Many
researchers have conducted studies to develop specific technologies
and understand user experiences important for videoconferencing.
A series of studies have explored the role of spatial audio and video
in supporting remote collaboration experiences that are more en-
gaging [23, 48]. Mehrotra et al. [48] presented an implementation
of a simple solution that allowed realistic audio spatialization of
arbitrary positions in a 3D videoconference. In addition, studies
have proposed design implications and guidelines for videoconfer-
encing tools to enhance the videoconference experience. Junuzovic
et al. [30] studied the layout guideline for designing more effective
multi-party, gaze-aware desktop videoconferencing tools. Through
these numerous studies, the HCI community has discussed several
ways to improve the experience of remote work and videoconfer-
encing, but previously accumulated knowledge on remote working
and videoconferencing experiences before the pandemic lacks con-
textual relevance to the present [69], where an unprecedented scale
of people work remotely due to the pandemic.

As the emergence of COVID-19 accelerates research on this
changed work paradigm, several researchers have re-examined
the videoconferencing experience, reflecting the remote working
context that has changed due to the popularization of videoconfer-
encing. Daraba et al. [12] investigated how the role of authentic
leadership, psychological capital, and gender in the context of work-
ing from home during the COVID-19 pandemic affected employee
performance. Kirchner et al. [35] investigated how managers have
experienced their new role as distance managers during the pan-
demic. Waizenegger et al. [68] explored how the enforced working
from home requirement affected team collaboration. These stud-
ies related to work performance, such as group performance and
managerial leadership, rather than user-centered approaches for
improving remote workers’ overall work experiences. Some stud-
ies were conducted in an integrative approach to understand the
overall work experience and consider the implications of remote
work during the pandemic. Wang et al. [69] explored the challenges
remote workers experienced during the pandemic period as well
as which virtual work characteristics and individual differences
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affected these challenges. Sigahi et al. [59] reviewed different as-
pects of work (e.g., workers’ health, working conditions, and remote
working) in the various economic sectors from previous studies and
suggested key considerations (e.g., interindividual variability, sub-
jective relation to work, and supportive workplace environment) in
the current scenario. Rudnicka et al. [55] drew research and policy
implications for supporting remote neophyte workers during and
beyond the pandemic. These studies partially overlap in scope with
ours in addressing the user experiences of remote workers during a
pandemic. However, previous studies differ from ours in that they
did not focus on the experience of videoconferencing, especially
the experience of distractions that occur in the processes of using
videoconferencing tools. Our work presents the understanding of
distracted experiences that have not been resolved and systemati-
cally derives user needs that are not currently met, based on the
long-term videoconferencing experience accumulated for about two
years by users with various occupations forced to videoconference
due to the pandemic.

2.2 Distracting moments of remote work with
videoconferencing tools

The literature described in the previous section confirmed that a
broad approach reflecting this changed remote working context is
important and that many distractions are still unresolved. In addi-
tion, in the popularization of videoconferencing, problem situations
(especially distractions) have exploded due to the blurred bound-
aries between daily life and work [34, 67, 69]. In this background,
we have sought to understand the numerous types of distractions
remote workers experience in the real world during videoconfer-
encing and delineate how videoconferencing researchers and practi-
tioners should approach them in the future. In our study, we defined
distractions as events preventing remote workers from fully engag-
ing in videoconferencing by disturbing, interrupting, and restricting
them.

Several studies have discussed a part of distractions while video-
conferencing thatwe intend to understand comprehensively through
our work. Some of the studies explored the opportunities and chal-
lenges with a focus on hybrid meetings [56, 57], and their findings
were good inspiration and reference for our understanding of a
broad range of videoconferencing issues. Czerwinski et al. [11]
targeted information workers and covered interruptions, including
phone calls, emails, and personal requests, and they argued that
the occurrence of these interruptions lowered the work efficiency
of existing tasks. Similarly, Mark et al. [46] understood how user
behavior at work changes when several potentially distracting web-
sites and online applications are blocked. Although they did not
focus on the remote work context, they briefly discussed the ways
online sites that are potential distractors causing self-interruptions
are examples of non-work-related distractions that affect produc-
tivity, perception of workload, and stress. Previous studies [11, 27]
have investigated the interruptions experienced by remote workers
in task switching and suggested design implications. These studies,
compared to ours, have limitations in that the target context was
limited to a certain type of online meeting or focused only on a
specific distraction factor.

As a recent study most similar to ours, Wang et al. [69] attempted
to understand the broad challenges and virtual work characteris-
tics of remote workers in the changed working context due to the
pandemic. They identified work–home interference, a part of dis-
tractions we explored in our study, as one of the four key challenges
in the remote work context during the pandemic. Tan et al. [65]
briefly highlighted the impediments to using a virtual collaborative
system in an organizational context. They classified distractions
that prevent effective virtual collaboration into two categories: tech-
nological barriers and organizational barriers. Yankelovich et al.
[70] listed the top issues encountered during remote meetings, such
as poor audio quality and extraneous noise. The audio, behavioral,
and technical issues they presented were investigated before the
pandemic, but several unresolved issues overlap with our study
results. These approaches were conceptually similar to our study,
but the distractions discussed in these previous studies are part of
the potential distractions experienced by users during videocon-
ferencing that we try to understand through our study. Our study
comprehensively examines distractions while videoconferencing
and extracts factors for reference by researchers and practitioners.

As a way to understand various types of issues in remote collabo-
ration and meetings, many researchers have conducted experimen-
tal studies [56, 65, 70]. For example, Tan et al. [65] asked participants
to use a specific virtual collaborative system, which is designed and
developed for distributed teamwork, to derive issues that prevent
effective virtual collaboration. We believe it is important to collect
natural experiences accumulated by the target audience rather than
experimental data under limited or controlled conditions to under-
stand the various problems remote workers face. In this study, we
try to understand their experiences based on more diverse and more
realistic scenarios encountered during remote meetings. For this
understanding, an effective approach to eliciting the various prob-
lematic situations that experienced videoconferencing users have
encountered is important. We collected distractions that can occur
during videoconferencing while stimulating the participants using
several strategies to help them recall their videoconferencing expe-
riences better, and we derived distracting factors that persistently
bother users. We extracted factors causing various distractions from
several videoconferencing issues, which is different from the previ-
ous studies mentioned above that categorized important issues from
the data. Our study covers technical, physical, and social factors
stemming from the videoconferencing experience.

Furthermore, we tried to reveal users’ inherent needs and sug-
gest approaches to solving future problem situations related to each
factor. To improve the experience of remote workers more effec-
tively, it is important to see how users want further support from
their point of view when faced with these numerous distractions.
Most of the previous studies used surveys [32, 46, 65, 69, 70] and
interviews [27, 65, 69] to gather users’ perspectives, not generative
studies. We took a generative approach that allowed them to ideate
and discuss solutions for combating each distraction to understand
this more deeply and rigorously.
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2.3 Research methodology and strategies to
stimulate recall of past experiences

An important task to achieve the goal of this study was to find
an effective way to elicit the videoconferencing experience that
participants had accumulated over the past two years. To design
our study methodology, we reviewed previous studies in which
users were interviewed about users’ past experiences regardless of
the research domain.

Yoo et al. [71] conducted a study to understand everyday expe-
riences of reminiscence for people with blindness. They selected
the participants’ homes, which contain their meaningful posses-
sions, as the study site to provide direct insight. By conducting
the study in an environment where the user experience that the
study is observing is usually performed, the participants were able
to look at objects in the surrounding environment and absorbed
themselves in the situation at the time. Shin et al. [58] conducted a
focus group interview to understand people’s stress caused by mo-
bile instant messaging. For participants to become deeply engaged
in the subject, they asked participants to quickly write down one
word that came to mind when they thought about their research
subject, and then to explain why they wrote that word before their
main study. By asking participants about their thoughts about the
research subject before the study, these researchers encouraged
them to think about the subject on their own and immerse them-
selves in it. Inspired by these studies, we conducted the entire study
remotely using a videoconferencing tool, and requested remote
access from their usual remote workplace where the experience we
wanted to understand had occurred. Furthermore, at the beginning
of the study, we asked the participants about their definition of
videoconferencing and the reasons they defined it as such.

As a well-known research methodology that can stimulate par-
ticipants to recall memories, we conducted focus group interviews
[41]. According to Lederman, the focus group interview is a tech-
nique involving the use of in-depth group interviews in which
participants are selected because they are purposive, although not
necessarily representative, sampling of a specific population—this
group being “focused” on a “given topic” [66]. Acocella [1] stated
that through focus groups, each participant is quickly stimulated
to formulate memories and ideas by listening to the other partici-
pants’ interventions. Morrison [49] confirmed that the interaction
among discussion participants helped them become more inclined
to consider and reflect upon aspects of their daily lives that were
usually taken for granted. In addition, visual materials such as pho-
tos and videos effectively stimulate participants to recall memories
[5, 53]. Dewitt et al. [15] used photos and videos of participants in
conditions they wanted to interpret through the study as stimuli
to prompt their recall in interviews. Based on this, we designed
the study to elicit participants’ videoconferencing experiences in
various environments by asking them to take pictures of their sev-
eral remote working spaces before the study and to refer to them
during the study.

3 METHODS
Our study’s purpose was to present insights and implications for a
more supportive videoconferencing experience by collecting and
classifying the various distracting experiences and implicit needs

whenworking remotely using video-mediated communication tools.
We constructed the user study process using several strategies
to stimulate participants to recall their videoconferencing experi-
ences. We conducted a focus group interview to explore the types
of problematic situations participants experienced during video-
conferences and to understand the ways they affected their work
experience over the past two years. Subsequently, we conducted
a participatory design workshop in which participants directly
ideated solutions to derive the main needs from a user-centered
perspective.

3.1 Participants
To investigate various videoconferencing experiences, we recruited
remote workers who 1) had more than 50 work experiences us-
ing videoconferencing platforms in two years and 2) shared both
workspace and living space with others, making it difficult to secure
a private space for videoconferencing. We used a screening survey
to gather age, occupation, types of shared workspace and living
space (including relationships and number of people sharing the
space), and the number of uses of videoconferencing tools. We did
not aim for statistical representation for generalization, but we did

Table 1: Summary of the basic information of participants

ID Team Age Job

P1 1 22 Intern (UX design Team)
& University student

P2 1 26 Book editor (Genre novel)

P3 1 34 Assistant manager
(Strategic planning team)

P4 2 24 Intern (Space science team)
& University student

P5 2 25 Designer
P6 2 31 High school science teacher
P7 2 24 Intern (Human resource team)
P8 3 37 Interpreter

P9 3 29 Project manager
& Teaching assistant & Ph.D student

P10 3 19 Wind instrument instructor
& University student

P11 3 56 Leadership coach
P12 4 25 Salesperson

P13 4 30 Assistant manager of public
institutions

P14 4 26 UX designer

P15 4 25 Intellectual property officer
(Pharmaceutical company)

P16 5 40 University professor

P17 5 35 Project manager
(Advertising platform team)

P18 5 29 Startup operator
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strive for general diversity, particularly around age and occupation.
From this, we selected participants using two criteria expected to
enhance the sample’s richness: 1) variations in age and job (priority)
and 2) more experience with videoconferencing tools. A total of 52
applications were received in this process, of which we selected 20
participants for this study. One participant dropped out during the
scheduling process, and another participant left during the experi-
ment. Finally, we conducted the user study in teams of three or four
with a total of 18 participants (two groups of three participants,
three groups of four participants) (Table 1). Participants ranged
in age from 19 to 56, with all participants having different careers
except for three design fields. All participants resided in South Ko-
rea at the time of the study, though some of them communicated
internationally while working remotely.

3.2 Study procedure
First, before investigating the participants’ experiences over the
past two years, we wanted them to immerse themselves in the con-
text of the videoconferencing and disturbed situations. Inspired by
previous studies with strategies for participants to become deeply
engaged in the subject [58, 71], the entire study was conducted
remotely with each participant in their usual remote meeting place.
We used Zoom, the most popular videoconferencing tool [60]. At
the beginning of the study, we introduced the study’s purpose and
the specific scope that we would want to observe in the study. The
participants introduced themselves and took turns sharing their
definition of videoconferencing and the reason they chose that
definition.

After that, we conducted focus group interviews [41] (audio-
recorded) in which each group shared and discussed the distracting
situations they had experienced for the past two years and their
methods of self-control in managing distractions. One researcher
moderated the focus groups, and another researcher observed and
took notes. We overall overview semi-structured materials using
Google Sheets for the focus group process. Acocella [1] noted that
the presence of other people in focus group interviews could inhibit
an individual and influence the way a judgment was formulated
or an answer was given. To complement the communicative limits
of focus groups, we asked participants to recall videoconferencing
experiences individually before group discussions so they could
focus on recalling their personal experiences. Each participant was
assigned an individual sheet from the Google Sheets the moder-
ator created. First, we asked them to write down the title of the
remote meeting using videoconferencing platforms they had ex-
perienced over the past two years as much as they could quickly
recall. Then, each participant was individually asked to recall and
list their troubling experiences that were distracting during their
videoconferences. Participants listed their experiences for about
30 minutes, referring to photos of their usual videoconference lo-
cations, which were supplementary materials we asked them to
bring (Figure 1). All participants took turns individually, based on
what they wrote on their sheet, explaining and discussing for about
30 minutes the distracting situations they experienced during the
videoconference, their feelings or thoughts at the time, and their
behavioral changes. We asked participants to discuss freely and

add content to their sheets when they heard other participants’
experiences and thought of another experience.

Subsequently, a participatory design workshop was conducted
to gather the distracting situations the participants listed onto one
additional sheet, classifying them into distracting factors together
with the moderator and the participants, and they devised solutions
for each category. Participants discussed resources they needed
to solve the classified problems and the types of solutions they
expected. We did not aim to focus on deriving possible design solu-
tions through this process, but to identify detail and implicit needs
from the users’ point of view according to each factor. Therefore,
rather than extracting the solution’s specific form or feasibility they
wanted, we tried to understand deeply the reasons users wanted
such a solution and the meaning of workshop discussions. We
conducted both focus group interviews and participatory design
workshops in the same group. Our study participants’ diverse occu-
pations created a certain level of heterogeneity of shared troubled
experiences to facilitate the collection of a wider range of opinions
and perspectives on our topic and to enrich the research’s results
[24]. With this group study, our participants could be triggered to
talk more diversely through other participants’ answers about the
various distracting experiences they had become accustomed to
over the past two years.

Lastly, a short interview was conducted at the end of the par-
ticipatory design workshop to discover the participants’ thoughts
and perceptions on videoconferencing after COVID-19. We asked
participants two main questions: “Do you think your industry will
continue to use videoconferencing after the pandemic?” and “Do
you want to continue to use videoconferencing after the pandemic?”

3.3 Data analysis
The first author organized the list of distracted experiences from
the focus group interview written by the participants during the
study and the results of the participatory design workshop as well
as transcribed the recorded audio. Because grounded theory is a
more structured methodology than other methodologies are for
building theories from primarily unstructured data [10, 62], we used
the grounded theory as a qualitative analysis method for our study.
We believe this approach can help identify important elements of
the problem from participants’ experiences from a wide variety
of perspectives and contexts [44]. In particular, we adopted the
(Straussian) grounded theory according to Stol et al. [62].

Based on the study results, we compared the entire transcript
with the contents directly described by the participants during focus
group interviews after each group’s study, and we used the open
and axial coding method as a thematic coding approach [19]. In this
phase, we coded for each experience based on the types of factors
that distracted the participants, and at this time, we took notes
about their inherent needs and emotions. Based on this, we added,
merged, and deleted the codes and further specified the direction
to ask questions and discuss them with the participants (especially
in the workshop) of the following group. Through this process, we
were able to perform data collection and analysis simultaneously.
Five groups of participants had been recruited and scheduled in ad-
vance. Through the iteration process of data collection and analysis,
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(a) living room (P8) (b) bed (P3) (c) dormitory (P4)

(d) café (P13) (e) meeting room in the company (P13) (f) personal desk in the company (P17)

Figure 1: Examples of various remote workplaces of the participants

sufficient data were collected to discover an important initial theme
pattern, so no additional participant recruitment was required.

After all studies, to prevent misunderstanding and accurately
grasp the meaning or nuance of the data, we comprehensively re-
viewed the data of the entire study (Google Sheet results in our
study) and cross-checked the transcript three times. In this process,
12 out of a total of 179 distracted experience samples investigated
through user studies were excluded as outliers, and 167 samples
were finally used in our analysis. These samples were categorized
into five primary categories and 13 secondary categories of distract-
ing factors.

After that, we added and modified the code through open cod-
ing the transcript and data of the participatory design workshop
once again to extract examples and user needs and connect them to
the classified category. These are added to the final framework of
distracting experiences during videoconferencing. Consequently,
we categorized our results into five primary categories and 13 sec-
ondary categories of distracting factors, creating a unified frame-
work of distracting experiences.

4 RESULTS, DISCUSSION, AND
IMPLICATIONS

In this section, we present a unified framework of distracting ex-
periences during videoconferencing and report our findings and
implications for our framework’s distracting factors (Table 2). The
five primary categories of distracting factors we categorize are (1)
people and pets in the same physical environment, (2) other people
engaged in the same videoconferencing, (3) environment around
the user while videoconferencing, (4) usability of the videocon-
ferencing platform, and (5) performance of the device executing

the videoconference. We set the source of disturbance as primary
categories and the main characteristics that caused the users’ dis-
traction for each source as secondary categories. Each primary
category had 2–4 secondary categories. The primary and secondary
categories are described in Table 2 with examples and unmet user
needs. The number of distracted experiences found through our
study are listed along with each distracting factor, which is not for
quantitative analysis, but rather helps researchers understand how
often users experience problematic situations in each category.

Further, we will explain the detailed situations for each cate-
gory in the order of this framework and discuss the ways each
distracting factor and situation affected their work experience and
their specific needs from a user-centered perspective. Based on
this, we propose implications for design and research to improve
the videoconferencing experience. Participants’ ideas for solutions
explored through the participatory design workshop are described
in this section along with design implications. Some results of the
participatory design workshop were logically impossible or already
existing solutions because our study’s participants were not experts.
However, we conducted this workshop to focus on ways users try
to solve problems and the types of discussions they have, and we
used the results to discover their implicit needs.

4.1 People and pets in the same physical
environment

The people and pets in the same physical environment category
refers to the distraction experiences created by the people and pets
around the user in a physical environment in which the user exists
rather than in a virtual environment through a videoconferencing
platform. Distracted experiences due to this factor were mentioned
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Table 2: A unified framework of distracting experiences during videoconferencing (Numbers in parentheses are the number
of distracted experiences found through our study)

Distracting factors Description Examples Unmet user needs

1. People and pets in the same phys-
ical environment (50)

Distracting experiences created by other people or pets around the user’s physical environment

1.1 Intrusion of remote workplace
(17)

Entering user’s space where the
videoconference is held

Family member enters the room; roommate
passes behind; cat comes up to the desk

- To inform people surrounding the users they are
engaged in a meeting
- Not to expose others in the background to other
participants

1.2 Demand in user’s attention and
action (19)

Requiring users’ attention and ad-
ditional actions

Familymembers talk to user; phone call comes
in; parcel arrives

- To inform people surrounding the users they are
engaged in a meeting
- To resolve the matter while remaining in their seat
- To instantly inform and be excused by other par-
ticipants when needing to leave their seat
- To follow up on missed contents while the users
left their seats

1.3 Generation of background
noises (14)

Creating noises around the user The sound of chatter; others engaged in phone
calls; snoring; discussion at another meeting

- To filter out surrounding noise and deliver only
the user’s voice
- To inform people surrounding the users they are
engaged in a meeting

2. Other people engaged in the same
videoconferencing (50)

Distracting experiences created by other participants in the same videoconferencing

2.1 Inexperienced use of videocon-
ferencing tools (7)

Lack in knowledge of using video-
conferencing tools

Low understanding of how to join the meet-
ing; how to set up the meeting; how to use
host authority; how to resolve sound transmit-
ting errors

- To receive refined description of the interface
- To assist other participants in resolving their own
immature use of the interface

2.2 Accidental mistakes (32) Making unintentional mistakes Exposing unrelated presentations, messenge,
documents while screen sharing; speaking in
a mute state; forgetting to mute

- To prevent frequently made mistakes
- To know if they are currently making a mistake
- To effectively advise other participants of their
mistake

2.3 Lack of prior preparation (4) Being less prepared when attend-
ing videoconferencing in their liv-
ing spaces

Showing disorganized appearance - The virtual environment to embellish themselves

2.4 Physiological phenomenon (7) Wanting to resolve natural body
functions

Being thirsty; wanting to go to the bathroom;
cramping on their feet; being hungry; being
sleepy beyond sleeping time

- Enforcement on pausing or stopping delayed
meetings
- Some practical and friendly way of informing the
user’s status

3. Environment around the user
while videoconferencing (31)

Distracting experiences created by the variety in physical environmental characteristics of around the remote workers

3.1 Living environment unfit as a
workspace for remote working (11)

Being not set for work purposes in
one’s own surroundings

Messy living space; multiple purposes in one
space; no sense of presence

- An independent remote workspace apart from the
living space
- Supplementary stimulation for boosting the sense
of presence
- To hide the background from other participants

3.2 Noise in one’s own workspace
(20)

Being noises from the surrounding
space and environment

The sound of interior construction, washing
machines, dishwashings, fans, airplanes, cars;
coffee shop background music; subway an-
nouncement

- To filter out surrounding noise and deliver only
the user’s voice
- To be notified of surrounding noises being broad-
casted
- To easily notice and be excused by other partici-
pants for the noise

4. Usability of the videoconferenc-
ing platform (10)

Distracting experiences created by technological, functional, systematic, and visual features of the videoconference tool

4.1 Low quality in audio output (8) Providing low-quality audio out-
put by default

Pronunciation is not delivered properly; the
beginning and end of the word are cut off;
the instrument sounds in the high range are
output low

- To identify both text and voice collectively
- To individually identify overlapping sounds
- To effortlessly determine their point of articulation

4.2 Restrictions on screen control
(2)

Limitation in freely controlling the
screen according to the needs

Screen control limit when giving remote con-
trol function; difficulty checking the function
of the tool when sharing the screen

- To control the screen even after handing over the
screen control authority
- To clearly check the messenger notifications dur-
ing screen sharing

5. Performance of the device execut-
ing the videoconference (25)

Distracting experiences created by the performance of appliances used for videoconferencing

5.1 Low technical performance (2) Lack of technical performance of
devices used for video conferenc-
ing

Unstable Bluetooth earphones connection; un-
explainable error on laptop

- To instantly know device’s connection loss

5.2 Unstable network (23) Poor network communication Forced exit; choppy and frozen audio, video
screen, shared screen; shared screen out of
sync with the sound

- To know the cause of the problem
- To know missed portions of the conference
- To selectively adjust the performance of the plat-
form in an unstable network state



CHI ’22, April 29-May 5, 2022, New Orleans, LA, USA Lee et al.

50 times in our study. We classified three secondary categories
in this category: intrusion of remote workplace, demand in user’s
attention and action, and generation of background noise.

4.1.1 Intrusion of remote workplace. This occurred when other
people entered the space where the user was having a videoconfer-
ence and distracted the user’s attention away from video-mediated
communication. The emergence of unexpected people embarrassed
users (P1, 3, 9, 16, 17), inhibited their ability to concentrate on the
meeting (P3, 6), and made them miss the meeting’s contents (P6, 9).

“I supervised the test using Zoom. I reserved a seminar
room to use an independent space, and I was observ-
ing the students there by myself. But that overlapped
with the cleaning time of the cleaner.” (P9, teaching
assistant)

While some participants could prevent further intrusions by
locking their doors in advance or notifying others of their meeting
schedule in advance (P6, 7, 16), two of them stated their positions
did not allow them to block the others just for their convenience
(P3, 16). The main reason was that one’s different role in the remote
meeting and physical space existed simultaneously. For example, P3
(assistant manager) could not lock the door only for meetings due
to having a parent’s role in caring for her children. In addition, P16
(a high school teacher), who had to communicate with students, did
not lock the door even when they were having important meetings
in the school office but sometimes put a sign in front of the door.
This was because the user was responsible for both a role in the
physical space and a role in video conferencing.

“I don’t lock the door, but I tell my family not to come
in. (...) For example, what if my children have to go out
in a hurry, but there is nothing important? They have
to find me.” (P3, assistant manager)
“They just came to do their own business. They just
came because they wanted to talk to the teacher. (...)
I just asked the student to come back later because I
was in a staff meeting. During the exam period, a sign
saying ‘Student access is prohibited’ was posted, but. . . ”
(P6, high school science teacher)

Previous studies on the work-from-home context focused on
the effect of videoconference users’ multiple roles when engaging
in remote work. Wang et al. [69] identified work–home interfer-
ence as one of the four key challenges in the remote work context
during the pandemic. They mentioned, “Working parents faced a
bigger challenge in balancing work and family roles.” A previous
study argued working from home due to the COVID-19 pandemic
dramatically increased families’ care burdens (especially women),
and the reason for that was not only because people were physi-
cally not allowed into workplaces, but also because institutional
support had decreased [52]. Our results suggest that not only the
family role at home, but also the possibility of different coexisting
roles (e.g., a teacher for students and a colleague for other teachers)
occuring in various places should be recognized, and its impact
of it on users should be broadly considered. Participants in our
study said that the problematic situation regarding the coexistence
of different roles usually occurred when people were not aware
that they were in a videoconference. We found that users wanted

to inform the people around them about their current working
status for this situation. Our participants wanted to place a product
that could inform others of their working status in front of their
working spaces, such as “hanging a sign that they were having a
meeting at the door” (Team 1) and “showing that the meeting room
was booked and in use on the LCD screen as well as the reservation
web page” (Team 4). In addition to physical products, participants
proposed ideas to inform others of one’s working status through
digital devices. Team 2 indicated that “automatically sending a text
message ‘USER NAME is in videoconference’ to those who share space”
would help solve this problem.

Furthermore, we found that participants were embarrassed (P1,
3, 9, 16, 17), ashamed (P3, 9), and bothered (P4, 5, 14), especially
when people around them were shown on the user’s video screen.
Most of the people shown on the video screen did not cause major
problems, but some unexpected privacy was exposed, creating a
dizzying situation.

“It was shown on the screen that my roommate went to
the bathroom right behind me after taking off his top
and bottom.” (P4, university student)

The intrusion of pets, as well as people, disturbed users (P4,
11, 17). Participants said there was no adequate way to prevent
intrusions by pets, who, unlike humans, do not communicate well.

“I have a cat, and my cat often comes up on my laptop.
So I closed the door, but my cat can open it again, so
it comes again. So there’s no other way.” (P17, project
manager)

In addition, the videoconference users were distracted by con-
cerns that other participants in the same meeting might not be
able to concentrate because of the users’ screens. Such concerns
once again acted as indirect factors to distract users. Users needed a
way to prevent exposing other beings through their video screens.
Most participants solved this problem using the virtual background
function. Many videoconferencing platforms provide ways to hide
the remaining background area, except for the user’s silhouette, by
using other photos or videos. However, one participant (P5) pointed
out the technical limitation of the platform function: the real back-
ground is not completely obscured if a person moves behind the
virtual background.

“I usually set up my virtual background. But if I have
a friend behind me, when my friend moves, it looks
like there’s a little strange object behind me. My team
members said it looks like a ghost and is a little scary.”
(P5, designer)

Study participants expected that higher quality virtual back-
grounds would be needed and suggested ideas such as “recognizing
a specific user’s face and processing all virtual backgrounds except
for the corresponding face” (Teams 2 and 4) and “setting the uncondi-
tional area for virtual background” (Teams 2 and 4). Furthermore,
participants suggested that “using a virtual avatar instead of a video
screen showing the real user” would reduce the problem that this
distracting factor causes (Team 1). Our results imply that, when
videoconference tools fail to block distracting factors, users expect
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to solve the problem through technological advances and user-
centered design. Kruger’s early study in augmented video experi-
ences anticipated manipulated videoconferencing tools with virtual
backgrounds [40]. Currently, most commercialized online videocon-
ferencing tools, such as Zoom and Teams, provide a function to set
the virtual background. Zoom recommended a green screen for the
best virtual background experience during videoconferencing, but
it is not required [74]. However, none of the study participants had
experience using a green screen, and they expected a better virtual
background experience without requiring additional preparation
for users. This indicates that developers and designers of videocon-
ferencing tools should consider providing a virtual background that
is acceptable in diverse situations, for example, without a green
screen, to provide a better experience by flexibly responding to
diverse distraction situations.

4.1.2 Demand in user’s attention and action. People in the physical
environment distracted the videoconference users’ attention not
only by simply entering the users’ physical space but also by need-
ing the users’ attention and additional actions. Four participants
(P3, 12, 15, 18) said the people around them did not know they were
in a meeting and sometimes talked to them.

“I close the door while working from home, but my
family opens the door and talks tome.” (P15, intellectual
property officer)

“During videoconferences, people often talk to me. (...) I
was flustered at first, but now, I’m just pointing at my
earphones and ignoring them.” (P12, salesperson)

Participants answered that they frequently had to answer a
phone call during a videoconference because their responses were
required not only from people around them physically but also
through phone calls (P3, 6, 12, 14). This problem can occur in of-
fline meetings, but participants pointed out that it becomes a more
critical factor due to the nature of videoconferencing, during which
users can only share limited information about their physical envi-
ronments. Participants who answered the phone while videoconfer-
encing had trouble participating in the meeting (P3), disappeared
from their video screens to take calls (P12, 14), or waited for an
important part of the meeting to pass (P12). Based on these expe-
riences, the participants proposed “the function of automatically
replying to messages that they are in a meeting when a phone call or
text message is sent to their mobile phone” (Team 4, 5). This indicates
that users are willing to focus on their work and make excuses by
describing their situation to someone who requires them, such as
the caller, as much as possible, even if they are not fully respon-
sive to those who need them. The participants also shared various
experiences of leaving the meeting place because the people and
pets around them needed their attention. In such a situation, the
participants weighed the importance of the virtual meeting and
the physical world, and they chose the more important and urgent
situation, temporarily gave up the other.

“It happened awhile ago, andwhen I started self-isolation
(as part of government regulations related to COVID-
19) and had a personal meeting with my professor, the
district office suddenly called me and said that the relief

goods were delivered. They said there was refrigerated
and frozen food in there.” (P9, Ph.D. student)

“I was having a morning meeting and my cat vomited.
Normally, I have to clean this up quickly. (...) I felt
impatient, but I focused on the meeting again because
the meeting didn’t end quickly just because I was in a
hurry.” (P1, UX design team intern)

We discovered that users needed to interact with other meeting
members when they had to leave their workspaces. First, partic-
ipants wanted to communicate their statuses to the videoconfer-
encing tool as a visual representation so that other meeting mem-
bers could know their statuses without interrupting the meeting’s
progress. Teams 3 and 4 indicated that “a function to select and
notify their status (e.g., away for a while) on their video screen” was
necessary. Similarly, videoconference users wanted to inform meet-
ing attendees intuitively about their statuses in videoconferencing
tools by using icons that indicated their statuses. Team 5 proposed
the idea of “icons that can represent the status by mixing emoji and
text with appropriate tone and manner.” In addition, AR-filter soft-
ware, such as Snap Camera [26], can be an interesting solution for
users to announce their statuses easily. It is important to develop
these solutions by considering the status that users need and want
to indicate most. Several studies have attempted to apply visual
elements and icons in computer-mediated communication (CMC)
to provide better user experiences [38, 45, 50, 72]. Cho et al. [8] in-
vestigated valuable user-designed icons to support video-mediated
communication better and categorized the icons into six functions
(reaction, speaking order, request, status, excuse, and indicate). Our
results revealed that videoconference users had a strong need for
visual elements to excuse themselves in critical situations. When
users needed to leave their workspace temporarily, they wanted
to give quick and easy notice and specific reasons to excuse their
leaving to other participants in the same meeting. We suggest that
videoconferencing tool designers consider a function and design
that allows users to communicate their away statuses and reasons to
other participants quickly and easily. At this time, a design should
be considered that allows the users to make respectful excuses
to the other party by mixing text and icons (in a polite tone and
manners) that give detailed explanations about their situations.

In addition, through our study, participants showed the need
for videoconferencing tool users who wanted to solve problems
without having to move locations during a meeting. As previously
mentioned, an automatic reply message to an unexpected phone
call is a relevant example of this. For another good example, when
someone (e.g., a delivery driver) visits a house and rings the doorbell,
Team 5 said an “IoT solution that allows a user to check the intercom
screen with a laptop and respond to visitors using TTS technology
would be a good way” to solve this problem. A previous study found
that phone calls, emails, or personal requests prompt workers’ task
switches and that frequent task switching increases time spent on
tasks andmakes them inefficient [11]. In another work, they warned
that switching attention among different activities during the work
can deplete workers’ cognitive resources [54]. Czerwinski et al.
[11] mentioned, “Improved integration across applications (e.g., the
phone, email, web services, instant messaging, etc.) could benefit
users’ multitasking and recovery.” Our study found that requests
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for additional non-work-related activities that interrupted users
during videoconferences were made by a wider array of sources,
such as washing machines, doorbells, and delivery drivers. This
result indicates that a wider range of integration across applica-
tions and devices could enhance the videoconferencing experience.
Additionally, there was a suggestion for a development allowing
users to follow-up on missed meetings while they were away. Re-
searchers and practitioners in video-mediated communication need
to explore various design directions, such as IoT solutions, so that
users can solve problems in this category without leaving their
seats during videoconferencing. In addition, when users are forced
to leave during a meeting, they should be able to communicate
quickly and effectively with other participants at that moment, and
design directions should be considered to follow the flow of missed
meetings after they return.

4.1.3 Generation of background noises. People and pets live in the
same physical environment as the user, and even if they do not
invade the meeting space or ask for the user’s attention, they create
background noise that can annoy the user. Participants said that
the background noise generated by these people and pets in their
daily lives distracted them, and the noise was often transmitted to
other participants engaged in the same meeting, thus interfering
with work concentration. This category in the work-from-home
context includes the sounds of people living in the home, such as
talking to each other, talking on the phone, snoring, and shouting.
In the office, the voices of other employees in the surrounding space
distracted videoconference users.

“I had a video class right next to my bed, and I heard
my husband snoring. I hit the bed with my feet.” (P16,
university professor)
“When my younger sister comes home, she screams like
‘Hey!’ I think that sound can reach other team members,
and it bothers me a lot.” (P7, human resource team
intern)
“I was having a video conference in our company’s
meeting room, and another team was having a meeting
in the next room. But that team’s discussion was so loud
and my microphone picked up that sound. So I was a
bit flustered...” (P14, UX designer)

In particular, pets’ sounds cannot be adjusted or controlled
through communication, creating a difficult situation. One par-
ticipant (P11) complained that the effect of the noise-canceling
function on barking dogs provided by the videoconferencing plat-
form was lower than she expected. Sometimes, the communication
of the user’s uncontrollable background noise to other meeting
participants also made the users feel guilty for not being successful
in their work.

“I was leading the responsible researchers, and suddenly
my dog barked. (...) I always ask the meeting partici-
pants to ‘access in a quiet place for immersion’ before
meetings, and I’m embarrassed because I’m in that sit-
uation. I felt like I’m not professional. (...) I know that
there is a special option for dog barking among the
noise-control functions in Zoom, but I think it doesn’t
work.” (P11, leadership coach)

Through our participatory design workshop, we found that users
expect that users most importantly expect noise transmission prob-
lems to be solved through technological development, such as tech-
nically delivering only their voices excluding ambient noise. Al-
though there are various attempts to eliminate ambient noise in
current videoconferencing platforms, we found that these do not
properly solve the problems users face. For example, Zoom pro-
vides a “suppress background noise” function with four options:
auto, low (e.g., faint background noises), medium (e.g., computer
fan and pen taps), and high (e.g., typing and dog barks). However,
this function was not a satisfactory solution for some users, such as
P11, as the effect was not technical enough to cancel each type of
noise sufficiently. On the other hand, advances in noise-canceling
technology can certainly address these issues, but some participants
noted technological and design improvements need to address some
of the key situations that are very disconcerting to current users,
even without technological advances. As a solution, the partici-
pants proposed the following idea of canceling loud and unusual
sounds: “recognizing the user’s voice and automatically canceling
other people’s voices or sounds outside the user’s normal range (e.g.,
screams)” (Teams 2, 3, and 5).

4.2 Other people engaged in the same
videoconferencing

The other people engaged in the same videoconferencing category
refers to the distraction experiences created by other participants in
the same videoconferencing through videoconferencing platforms.
In our study, participants mentioned distracted experiences due to
this factor 52 times. We classified four secondary categories in this
category: inexperienced use of videoconferencing tools, accidental
mistakes, lack of prior preparation, and physiological phenomenon.

4.2.1 Inexperienced use of videoconferening tools. The users’ lack of
knowledge about how to use the videoconferencing tools’ features
hindered them and other participants from completing their work.
This included a low understanding of how to join the meeting, how
to set up the meeting, how to use host authority, how to resolve
sound transmitting errors, and how much time was limited to the
meeting according to the platform’s plan.

“I was listening to the lecture and suddenly the meeting
ended. But the professor was really working hard on it,
but when it was over, all of our students were embar-
rassed and asked, ‘Am I the only one who went out?’ in
the group chat room, but later we realized it turned off
because there was an hour limit. The professor was play-
ing an instrument alone, so after the meeting was over,
he said he didn’t know for 20 minutes.” (P10, university
student)

Most of these experiences primarily occurred when users first
started using videoconferencing platforms. The younger generation
with a higher technology adoption rate did not face this problem
often because they had a higher understanding of the tools as the
platforms they used increased. However, older people more fre-
quently have a lower understanding of videoconferencing tools
and they are not actively using these tools. Other conference par-
ticipants’ low levels of videoconference knowledge frustrated and
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embarrassed users. In this case, because the communication method
was a videoconferencing platform, it was even more difficult for the
participants to inform the less-knowledgeable party of the solution
and deal with it.

“(...) Because the elderly are not used to that system yet.”
(P13, assistant manager of public institutions)

“Many of our customers are not familiar with video
conferencing. There are many times when they don’t
hear me when I talk, or I don’t hear them when they
talk. Then, I usually say in the chat, ‘I think you can
hear me if you try this way,’ or ‘Do it like this,’ but
sometimes they can’t even find the chat window. (...) So
nowadays, if they seem to be wandering, I just call them
right away to guide them. Sometimes, we muted Zoom
and communicated on the phone.” (P12, salesperson)

Users wanted to direct or resolve the problem when the other
party could not use the platform’s features to avoid delays in meet-
ings as much as possible. Team 4 expressed the desire to control
the other party’s tool screen for efficient communication. We also
found that the unfamiliarity experienced by using a new video-
conferencing platform is a distraction that causes users to recall
and compare familiar tools. P18, who mainly uses Google Meet,
reported the inconvenience of using unfamiliar videoconferencing
platforms, such as Zoom and Airmeet.

“Not only Zoom, I used Airmeet for some kind of session
before. But it was the first time I used that platform. At
that time, I was not familiar with the tool, so there were
a lot of problems. I was confused about the function
to give host permission, so I thought I should switch to
Google Meet.” (P18, start-up operator)

Participants needed services that provided information so that
users unfamiliar with a specific tool could easily use various func-
tions. For example, participants suggested that “video lectures on
problem situations frequently encountered by users be provided” (Teams
1 and 3) and that “companies or organizations provide training on
videoconferencing” (Team 1) as a solution to this problem. Provid-
ing accessible guides or services to prevent users’ confusion due
to unfamiliarity with videoconferencing tools is important for en-
hancing early users’ experiences. Users required additional support
during a videoconference for all other distracting factors covered
in this work, but this category specifically requires support during
meeting preparation before the meeting begins. Currently, various
videoconferencing platforms provide usage guides through various
channels such as their homepages, but it is important to consider
which method is more accessible to users. Furthermore, compa-
nies that allow remote work can train their teleworkers to learn
how to use videoconferencing tools. This could include hiring dedi-
cated staff, distributing guideline documents, or holding training
seminars.

4.2.2 Accidental mistakes. During a videoconference, unintentional
mistakes users made, such as starting a presentation without screen
sharing, sharing personal messages, or exposing personal docu-
ments or confidential information, divert users’ attention. People
made various mistakes as new problems, which would not have

arisen during face-to-face meetings, occurred during videoconfer-
encing. This secondary category has the largest number of investi-
gated examples in our study and closely relates to privacy issues.
First, users often mistakenly share information not related to the
meeting during screen sharing. In particular, when information
related to personal privacy was shared, participants noted they
were embarrassed (P1, 12, 14, 17) and ashamed (P1, 3). Disclosing
confidential work-related company information to others could
cause critical problems.

“At that time, my colleague had to show us various files
together, so he was sharing his entire screen, not just
a specific window. Our team members were chatting
through messenger, such as ‘I don’t know what that
means. This interpreter is really bad,’ and it popped up
on the screen. I’m sure the interpreter saw that, right?
After that, the interpreter got really depressed and we
were really sorry.” (P17, project manager)
“The notification kept popping up on the business mes-
senger (Slack), but there were confidential issues that
the customer should not know, so I kept pressing X and
apologizing.” (P12, salesperson)

We also found various mistakes related to sound. This included
speaking while muted or sharing noise. P3 said it was cumbersome
to repeat what had already been explained while muted. In addition,
two participants (P5, P14) said that it was difficult to check whether
the other party was speaking when unintentionally muted. In par-
ticular, it caused misunderstandings when the speaker’s mouth was
not visible.

“There are many cases where I have to talk again be-
cause it (Zoom) is muted. (...) In that case, I feel very
embarrassed. It doesn’t matter if it’s for a minute or two.
If I talk for about 5 minutes and I have to do it again, I
talk about the key point and end it in 30 seconds.” (P3,
assistant manager)
“He wasn’t aware he was muted and kept talking, but
we couldn’t see his mouth because the mask covered his
mouth, so we didn’t know he was answering.” (P14, UX
designer)

Conversely, there were also problems caused by forgetting to
mute. First, when the same meeting participants were in the same
workspace, they often forgot to mute when the other person was
talking and suffered noise from audio feedback. Seven participants
(P1, 2, 5, 6, 7, 14, 17) expressed their displeasure while sharing their
experiences of audio feedback and said the repeated mute on/off
function was cumbersome.

“I heard the audio feedback continuously. My ears hurt
a lot, so I felt bad.” (P14, UX designer)

In addition to noise due to audio feedback, participants shared
various mistakes when noises for which they were unaware were
transmitted. For example, the user’s accessory knocked on the
microphone and made a noise (P17), the messenger notification
continued to be shared during screen sharing (P5, 14), and sounds
not related to the meeting were sent (P1, 4, 5, 6, 7, 10, 14, 16). In
particular, the case of unintentionally transmitting noise to a meet-
ing without recognizing that the mute was released was frequently
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mentioned in our study, and we understood that users made this
mistake repeatedly. These users’ noise transmission-related mis-
takes disturbed the meeting progress (P1, 2, 5, 16), diverted other
participants’ concentration (P1, 5, 6, 7), embarrassed users when
they realized their mistakes (P4, 14), and made them feel remorseful
(P4, 6, 10).

“During the lesson, I sometimes forget to mute my mi-
crophone when I have to. I gave the student time to
practice personally, and I was resting for a while, but I
wasn’t aware of my un-muted condition and talked to
my family. (...) I was so sorry about that. That student
had to focus on practice, but I interfered with that...”
(P10, wind instrument instructor)
“I didn’t realize that my microphone was on, and the
sound of conversation with roommates, KakaoTalk (a
messenger application) notification, and phone ring-
tone was shared by all participants. I was embarrassed
and worried that the flow of classes would be broken. I
thought I wanted to turn off the cam at that time, and
after that, I felt that the professor didn’t like me.” (P4,
university student)

We found that users wanted to prevent their frequent mistakes
in advance and checked whether they were making mistakes. First,
the participants needed the additional function of a videoconferenc-
ing tool to warn them to prevent their own mistakes. Team 1 said
they wanted “videoconferencing tools to use artificial intelligence to
learn their mistakes and warn them about their frequent mistakes.”
They also proposed the idea of “allowing users to preselect situations
in which they want to be alerted” (Team 1). In addition, “a func-
tion to show a preview window before screen sharing” (Team 1), “to
warn about privacy concerns before screen sharing” (Team 2), and
“to preselect a specific program so that screen sharing is not possible”
(Teams 4 and 5) were proposed through the participatory design
workshop. These ideas mean that users already know that they of-
ten make mistakes during videoconferencing and want to prevent
them. Additionally, they want to get help from videoconferencing
tools in areas where they have no control. Moreover, participants
wanted to know whether they were inadvertently disturbing others
(especially in terms of noise generation). They wanted the video-
conferencing tool’s interface to be clearer about their mute status.
Team 2 came up with the idea of a “larger, brighter, blinking mute
icon” to keep users aware of whether a sound was inputted from the
users and shared in the meeting. To support the work experience
of videoconferencing users further, videoconferencing platforms
can make design improvements to avoid these problems by exam-
ining common mistakes users make. As important examples, we
suggest adding a pre-step to simulate which screen is shared in
advance when sharing a screen, and designing a mute icon used for
voice sharing that more visually attracts the user’s attention and
expresses a high level of awareness.

We also found that videoconference users needed to inform
other participants who are engaged in the same meeting of their
mistakes. Participants suggested the following solution as a way to
inform the other party of their mistakes: “sending an alert message
that the presentation material was not shared” (Team 2), “an icon
that indicates that it was not heard well” (Team 4), and “a function

to request mute release” (Team 4). Most participants commented
that they could not mention all the other party’s mistakes because
they did not want to interrupt the meeting’s flow. This means
that videoconferencing is highly dependent on sound in video-
mediated communication and that it prevents users from giving
various vocal feedback. Participants (Team 2) conveyed it would be
burdensome to handle all trivial requests verbally. These findings
imply that another way is needed for users to communicate with
each other on behalf of voices in various situations. Similar to our
participants’ ideas, many videoconferencing tools, including Zoom,
Teams, Google Meet, and WebEx, now offer the ability to express
gestures and reactions with icons. However, these platforms do
not include icons that can help participants communicate with
each other in problematic situations that users often encounter,
such as requesting to mute or unmute. Therefore, users frequently
have conversations to confirm whether the presentation material
is being shared or whether the voice is being delivered to the other
party during the remote meeting. The above ideas can be effective
not only to notify the other party when they make a mistake but
also to increase the meeting’s efficiency by reducing unnecessary
conversations. Inspired by the participants’ ideas, we propose that
videoconferencing tools be designed so that meeting participants
can communicate via non-voice means, such as text messages or
graphic elements.

4.2.3 Lack of prior preparation. Participants tended to be less pre-
pared when attending videoconferences in their living spaces than
face-to-face meetings in their original working spaces. As video-
conferencing does not have physical space restrictions, conferences
can be started anywhere by using equipment that allows users to
participate. Participants expressed their opinions that when they
were suddenly given a meeting schedule, they were embarrassed
because they did not have enough time to prepare themselves or
their attire for the meeting. P4 and P18 had experiences connecting
to the meeting as soon as they woke up, and P2 had the experience
of rushing to get dressed.

“If I don’t have a fixed schedule, I am with bedhead and
zero makeup, but I had to prepare urgently due to a
sudden meeting schedule.” (P2, book editor)

For such a situation, the participants wanted the videoconferenc-
ing tool to support their poor preparation and suggested “a sticker
function for hair or makeup with augmented reality (AR)” (Team
2). Snap Camera [26] provides the AR lens function for augment-
ing video with the user’s gesture, which is a suitable feature for
small talk or chats with friends. Zoom released the “studio effect”
function in September 2020, which allows users to apply eyebrows,
mustache, beard, and lip color filters as part of their video appear-
ances [40]. This virtual makeup function could decorate a user’s
appearance, but users did not use the function to disguise their un-
groomed appearances. For example, when P17 tried several filters
to experience Zoom’s studio effect while wearing a mask, the lip
shape was overlaid on the mask.

“There is a new makeup function in Zoom, and I set up
something like lip color. But at that time I wore a mask,
and the lip shape was colored over this mask. I was
embarrassed at the time, but anyway, it was like fun



Distracting Moments in Videoconferencing: A Look Back at the Pandemic Period CHI ’22, April 29-May 5, 2022, New Orleans, LA, USA

and we moved on. But I don’t really use this function
these days.” (P17, project manager)

As such, the accidental result of not considering the user’s vari-
ous contexts prevented the user from continuing to use this func-
tion. The current videoconferencing tool’s AR filter needs to be
developed in consideration of the user’s various usage contexts.
Furthermore, participants expected the function of videoconfer-
encing tools to help them in formal meetings where showing their
ungroomed appearance could be a problem. We suggest an inter-
esting approach to design a detailed and natural AR filter function
so that videoconferencing tools can be used to assist users in such
inconvenient situations. Designing and developing features that
make it appropriate for users to cover their appearances in various
situations, including casual online meetings and formal meetings,
can be an interesting approach to enhance their experiences.

4.2.4 Physiological phenomenon. Participants became thirsty (P3,
13), wanted to go to the bathroom (P4, 6), had cramps in their feet
(P9), were hungry (P16), and were groggy (P16) after long video-
conferences. These physiological phenomena distracted users and
the other participants from the meeting. We derived user needs and
design directions for users regarding disturbances due to physio-
logical phenomena. First, we need the means to prevent meetings
from lasting too long. This also occurs in offline meetings, but the
participants said that remote work is more difficult to distribute
systematically than office work is. As a result, the cycle of work
and rest is longer (P2, 3). This is similar to Derks et al. [13], who
argued that the blurred boundary between home and work makes
it difficult for knowledge workers to disengage, which results in
work intensification.

“At work, when I want to rest a little, I go out for a walk
or do something else. But when I work from home, I
sometimes work from morning to evening, looking at
the laptop like a robot. (...) Sometimes I feel like I’m
really a slave to the company.” (P3, assistant manager)

Inappropriate routines due to remote work created a situation
in which users did not have adequate rest time and dealt with
physiological phenomena during meetings. Participants who ex-
perienced disturbances due to physiological phenomena wanted a
tool to assist them in forming a healthy work routine. For example,
“lunchtime notification message with AI-assisted care (e.g., Lunchtime:
Please wrap up the meeting for the meal)” (Team 1) and “notifying
the host of the appropriate meeting time through collecting working
patterns of meeting participants” (Team 5) were proposed. Inspired
by this idea, videoconferencing tools can help improve the quality
of remote work by designing features that help users shape more
appropriate work routines. Mark et al. [46] mentioned, “Working
long stretches is physically and mentally tiring.” In addition, Ska-
tova et al. [61] suggested the development of software to enable
small “nuggets” of breaks or microbreaks for workers. As such,
HCI researchers and developers can develop additional tools for
videoconferencing. Yankelovich et al. [70] argued that not having
the meeting facilitator check participants’ understanding of the
meeting reduced meeting efficiency. On the other hand, frequent
checking is awkward and takes time. For this reason, one of their
project goal was to help facilitators do their jobs more effectively

through visual cues. We propose that meeting facilitators check the
conditions to comprehend not only the participants’ understanding
of the meeting but also the participants’ levels of focus. In addition,
videoconferencing tools can help the facilitators understand the
participants’ conditions through visual cues without compromising
work efficiency. Second, users should be able to inform other par-
ticipants of their statuses easily and kindly and make excuses when
they are away. Thus, users can communicate their situations more
easily than they can through actions that directly interfere with
the meeting’s flow, such as speaking during a meeting. A design
with appropriate tone and manners should be considered as an
excuse in formal meetings. Participants’ workshop ideas included
“One-click direct message/emoji transmission to host” (Team 2) and
“an indication of absence status with an estimated duration on their
video screen” (Teams 2 and 3).

4.3 Environment around the user while
videoconferencing

The environment around the user while videoconferencing category
refers to the distraction experiences due to the environmental char-
acteristics of various physical spaces in which users have remote
meetings. In our study, participants mentioned distracted expe-
riences due to this factor 31 times. We classified two secondary
categories in this category: living environment unfit as a workspace
for remote working, and noise in one’s own workspace.

4.3.1 Living environment unfit as a workspace for remote working.
As videoconferencing became popular, users began to work re-
motely in various spaces. In particular, an environment that was not
designed for work purposes in a living space, a typical workspace
for remote work, often made users uncomfortable. First, seven par-
ticipants (P1, 3, 6, 10, 11, 16, 17) had negative experiences with their
backgrounds being shown to other participants through video. This
made users feel embarrassed (P1, 17), ashamed (P3, 6, 10, 16), and
sorry for the other party (P11) because their private space or objects
unrelated to the meeting context were exposed.

“When I was not using a virtual background, my un-
derwear laundry was being shown behind me. I didn’t
know, but I found out later. I was very confused then.”
(P1, UX design team intern)
“It was a meeting without a virtual background. I had
a personal coaching person, and I came into my daugh-
ter’s quiet room at night and closed the door, but her
room was full of toys. At that time, that person kept
talking about serious things. So I was so sorry that I felt
like I was creating a gap in emotions.” (P11, leadership
coach)

Most of the participants used the platform’s virtual background
function to solve the problem. However, one participant (P17) ar-
gued that the previously set virtual background was sometimes
removed (e.g., when logging in to the platform again), which was
embarrassing. The unintentional exposure of users’ surroundings
due to unexpected circumstances (e.g., automatic logout and re-
login) makes videoconferencing difficult for users. Functions in-
tended to protect users’ privacy, such as virtual backgrounds, should
be designed to be more visible and noticeable than they are now
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so users can apply them more independently. On the other hand,
since the living space was not a place with the main purpose being
work, the fact that the atmosphere of the on-site meeting was not
felt during the videoconference also caused disturbances. Three
participants (P1, 2, 4) noted that this reduced their concentration.

“My house had a bed, kitchen, and dining area in one
small space, so it was difficult to separate work from
life. So sometimes I couldn’t concentrate on my work or
participate in meetings properly.” (P2, book editor)

Similarly, we found users periodically switching videoconferenc-
ing venues due to a lack of presence and poorly set up workspaces.
This requires further effort to make the place that users move to an
environment suitable for work. For example, one participant (P3)
who worked from home changed the workspace according to the
season due to the different temperatures.

“I work at home. In my house, not all rooms have an air
conditioner. So in the summer, my children’s rooms are
the coolest, so I work in their rooms, and in the winter,
the powder room is the warmest, so I work there. There
are some inconveniences when I move places like this
sometimes. At that time, I usually think I want to go to
the company.” (P3, assistant manager)

This lack of presence, which has also been discussed in previous
studies [9], degrades the user experience in many ways, and our
participants suggested various ideas for this. Team 1 said that facil-
ities for people who work from home, such as “coworking spaces,”
are useful and they need more space for remote work in the future.
Team 5 said it would be useful to have a “partition” to secure their
work areas within specific spaces. As such, our participants needed
independent workspaces, but problems arise when they do not
have such spaces. Therefore, when space separation is not possible,
the videoconferencing tool should provide a feature that offers the
active feeling of a meeting in the field.

Our participants suggested employing a “metaverse environment”
(Team 5) and “show[ing] people’s reactions and actions more interac-
tively in videoconferencing tools” (Team 1). Similarly, in August 2020,
Teams released a function for setting up a screen as an auditorium-
like setting, making it appear that meeting attendees were seated in
a virtual auditorium’s seats. This function, called “together mode,”
brings all team members into the same shared virtual space, rather
than putting them in different spaces with individual backgrounds.
Gather [18] is a web-based platform that provides a 2D world in
which videoconferencing is spatialized [43]. These examples illus-
trate efforts to humanize virtual interactions more to overcome the
monotony of remote meetings. As such, future videoconferencing
tools should provide a sense of presence similar to reality through
elements that online tools, such as a system’s UI and sound, can
utilize. In addition, we expect videoconferencing tools to provide
positive experiences different from face-to-facemeetings by actively
utilizing online digital interaction methods that are impossible in
reality, such as graphic special effects and virtual avatars.

4.3.2 Noise in one’s own workspace. During videoconferencing in
various places, many of our participants had encountered diverse
noises from their surrounding spaces and environments. In particu-
lar, living space noise was investigated the most, including sounds

from interior construction, washing machines, vacuum cleaners,
dishwashing, showers, TVs, fans, and doorbells. Most of these did
not cause any major problems, but occasionally, the constant noise
interrupted meetings. Yankelovich et al. [70] argued that audio
problems had the greatest negative effect on online meeting effec-
tiveness, and extraneous noise was one of the major factors creating
hearing issues.

“The fan was making a lot of noise, and in the end,
the CEO even talked about stopping the meeting.” (P3,
assistant manager)

In addition, various noises from other indoor and outdoor spaces
occurred. These included outdoor construction sounds, café back-
groundmusic, subway announcements, and car and airplane sounds.
These noise problems from surrounding spaces distracted the par-
ticipants during videoconferences.

“I don’t have an air conditioner in my room. It was so
hot that I had no choice but to open the window and the
other person said, ‘What? I can’t hear you well.’ He said
it with a bit of annoyance. (...) So I closed the window
and studied, but I was sweating so much that I couldn’t
concentrate on the meeting.” (P7, human resource team
intern)

Similar to our previous results (1.3, 2.2) regarding noise issues,
we found in this category that videoconference users also wanted
to have perfect noise-canceling functions, to be aware of the noise
levels of their spaces, and to notice their situations easily and be
excused by other participants in the same meetings without inter-
rupting those meetings. It would be ideal for the noise canceling
function to be implemented perfectly with the advancement of tech-
nology, but designers should seek a solution to this problem even
with current technology. To solve this problem without relying
on technological advances, users should be aware of the level and
type of noise entering their microphones so that they can block
the noise. In particular, when a sound is not annoying when heard
in the real world, it is more difficult for users to notice, but it is a
problem due to the amplification of sound transmitted through a
videoconferencing tool. During videoconferencing, it is not easy
for users to identify a noise’s cause. Therefore, videoconferencing
tools should be developed to provide systemic feedback to users
who generate noise.

4.4 Usability of the videoconferencing
platform

The usability of the videoconferencing platform category refers to the
distraction experiences the videoconferencing tools’ features create
such as its technology, function, system, and design. Distracted
experiences due to this factor were mentioned 11 times in our study.
We classified two secondary categories in this category: low quality
in audio output, and restrictions on screen control.

4.4.1 Low quality in audio output. We found that the quality of
the voice output in current videoconferencing platforms was low;
thus, it was difficult to understand another party’s voice, or the
sounds of instruments or music were not transmitted properly.
Three participants (P1, 7, 15) said they felt frustrated because the
cause and solution were unknown. In addition, one participant (P17)
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argued that the platform’s sound-related features further lowered
the quality of the audio output.

“When the sound quality is not good, sometimes it’s
different from what I pronounced and what the other
person heard. For example, I said ‘tea,’ but that person
heard it as ‘sea.’” (P7, human resource team intern)
“If you talk without earphones, the beginning and end
of the words are cut off in Zoom, so I can’t understand
what you’re saying properly. So when I have meetings,
I always wear earphones and recommend them to other
people as well.” (P17, project manager)

The suppressed audio feature of some videoconferencing tools,
such as Zoom, creates a delay in back and forth talk (the effect P17
mentioned above), making it difficult for users to understand the
meaning of the other person’s speech. In particular, for types of
conversations such as ideation, brainstorming, and debating, where
it is important to exchange ideas quickly, free-flowing discussions
in real-time are important, making the frequent back-and-forth
delay phenomenon more critical for users. Team 2 and 4 mentioned
“live captions at MS Teams” and “YouTube automatic subtitles” as ex-
amples and said that “high-quality real-time subtitles” were needed
to solve the inconvenience caused by low voice quality. As with
the subtitle function, users needed additional means in the form
of supportive functions to resolve misunderstandings caused by
low-quality sound in videoconferencing platforms. In addition to
the technical improvement of audio performance, we propose that
supplemental functions be designed and applied to videoconfer-
encing tools to assist users in understanding overlapping or poorly
delivered speech.

Low-quality audio output created a more critical problem when
delivering music, where the sound’s connection and flow are im-
portant using a videoconferencing tool. We found that the current
videoconferencing platforms’ inability to properly cover the high
range of the instrument when outputting voice by default created
user inconvenience. One participant (P10), along with her remote
wind instrument lessons experience, pointed out the limitations of
high-pitched transmission.

“In the case of high notes of musical instruments, the
video conferencing tool outputs the sound quietly. So
when a student plays a part with a lot of high notes,
I sometimes turn up the volume, and at that time, if
the low notes suddenly come out loud, I get surprised...”
(P10, wind instrument instructor)

As in previous studies emphasizing the importance of high-
quality audio [70], our participants also experienced low-quality
sound in various situations and needed improved audio output
quality. Team 3 suggested that commercial videoconferencing tools
should “collaborate with other high-quality audio services.” For users
in the field of music, such as P10, in September 2020, Zoom re-
leased a high fidelity audio mode, allowing users to disable echo
cancellation and post-processing and raise the audio codec quality
for professional audio transmissions in music education and per-
formance applications [73]. However, all participants in our study
were unaware of this function, and P10 cited this as the biggest
problem in her poor experience and negative perception of video-
conferencing. It is important to effectively inform people of and

encourage the active use of new features in videoconferencing tools,
which are continuously developed for the users.

Our participants also discussed how it was not easy to distin-
guish and understand what people in meetings were saying when
they spoke simultaneously. When meeting in person and talking in
the same space, people can catch and understand only what they
want to hear, even if they hear multiple overlapping sounds. This
is because of the cocktail party effect, which is the ability to focus
one’s listening attention on a single speaker among a cacophony of
conversations and background noise [3]. However, various sounds
are mixed and outputted from one channel during videoconferenc-
ing, making it difficult to distinguish between sounds. As a result,
users were forced to take turns talking one at a time. Further, three
participants (P3, 7, 10) thought that videoconferencing tools output
only one voice at a time. This resulted in slow communication and
delayed meetings. Participants said this made meetings inefficient
(P3, 10) and prevented smooth communication (P3).

“For a good lesson, it’s better to give feedback from time
to time, but if we do that, the sound of the instrument
overlaps with my voice, so you can’t hear both sounds
at all. So now I write down the feedback separately and
let the students know at once. This is a very bad way
for both students and me. (...) It usually takes one hour,
but these days it takes an hour and a half.” (P10, wind
instrument instructor)

“... I’ve become a little more cautious about starting to
talk. After that, I waited about five seconds after other
people finished talking, and then I thought, ‘Now I can
start to speak.’” (P7, human resource team intern)

Our results indicate that the characteristics of videoconferencing,
where simultaneous speech is not smooth, made it more difficult for
users to judge the timing of speech than face-to-face meetings. Par-
ticipants expected that their videoconferencing tools would provide
the ability to determine the turn of the conversation effectively,
and Team 2 proposed “the function to mark the person to talk to
on the next turn on the main screen of videoconferencing tools.” To
increase work efficiency in videoconferencing, we suggest that plat-
form designers and HCI researchers explore a solution that helps
users more easily recognize the appropriate time to speak during a
conversation and that can distinguish meeting participants from
each other even if they are speaking simultaneously.

4.4.2 Restrictions on screen control. Although not as much as a
sound issue, inconveniences related to the video conferencing tool’s
screen also distracted users. In terms of using Zoom’s remote con-
trol feature, a function that allows a user to take control of another
participant’s screen in a meeting, P15 was unable to take notes
while others controlled the screen. In this regard, Team 4 argued
that “even if the other party had some control of the screen, they
should be able to control their own screen.” It will be important for
videoconferencing researchers to understand deeply the user’s con-
trol initiative and the appropriate degree of control over another
party’s screen when the remote control is being used.

In addition, one participant (P17) pointed out her current video-
conferencing platform’s inconvenient interface, saying the plat-
form’s chat notification was not noticeable during screen sharing
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and thus was difficult to check in real-time. Team 5 requested “the
development of a videoconferencing tool UI so that users could easily
check chat notifications at all times when participating in a videocon-
ference.” As such, the user experience in relation to what needs to be
considered from the presenter’s point of view when communicating
with other participants during screen sharing (such as mentioned
by P17, exploring the interface’s screen layout for a better chat
experience) also would be an interesting topic for further research.

“When I’m sharing the screen (using Zoom), it’s hard
to read the chat together. I think it’ll be really easy to
recognize if the UI changes a little. It’s hidden right now.
I hope there are some notification messages somewhere.”
(P17, project manager)

4.5 Performance of the device executing the
videoconference

The performance of the device executing the videoconference category
refers to the distraction experiences created by the devices used for
online remote meetings, such as laptops and earphones. Distracted
experiences due to this factor were mentioned 25 times in our
study. We classified two secondary categories in this category: low
technical performance and unstable network.

4.5.1 Low technical performance. To conduct a smooth video con-
ference, users connect and use several devices together. However,
sometimes the connection between these devices was not smooth,
thus perplexing users (P14). Tan et al. [65] argued that inadequate
software and hardware performance is one of the major causes
of technological barriers in virtual collaboration. In this case, our
participants could not proceed with the meeting and had to find
other devices.

“I usually use my AirPods, but one day they didn’t work
properly, so my voice couldn’t be delivered. I was very
embarrassed because they suddenly didn’t work, so I
hurriedly moved to another place and had a meeting
on a computer with a built-in speaker and microphone.”
(P14, UX designer)

In particular, videoconference users should be immediately able
to notice when their devices are not well connected and to fix any is-
sues. Team 4 suggested the idea of a “notification that the connection
was not made when its device was not recognized.” Currently, video-
conferencing tools such as Zoom and Teams provide users with
notifications regarding problems such as network instability. How-
ever, to check the connection status between physical devices, the
user must pay attention without the system’s proactive assistance.
Our results indicated that users need an immediate notification
when the connection required for videoconferencing is unstable or
disconnected. We believe that allowing videoconferencing tools to
send proactive notifications informing users if they are currently
properly equipped for a meeting would be effective in alerting par-
ticipants to device connection issues preventing them from fully
participating in meetings.

Additionally, the unexplained errors of users’ laptops confused
them. While P2 was remotely accessing another computer in the

office and sharing work, an unknown error occurred on her com-
puter. P2 was frustrated that she had no way to solve this problem
independently and had to find someone else who could fix it.

“I’m sharing my work using remote control through
Google Remote, but the connected company’s computer
is lagging so bad. I thought, excellent work from home
would be difficult, because these problems are often.
After that day, a computer management manager for
telecommuters was hired at our company.” (P2, book
editor)

Interestingly, none of the participants in our study suggested
a suitable solution to this problem. This means that they had no
knowledge of the causes of their laptops’ unexplained errors or
how to fix them. In other words, when a problem occurs, videocon-
ference users cannot take appropriate action to solve it, resulting
in frustration. Because this can significantly degrade the user ex-
perience, expert designers and developers should diagnose these
problems in detail and provide explanations through appropriate
means, such as a videoconferencing tool or laptop system, so that
users can understand the problems they are facing. Furthermore, as
an alternative to solving these problems, we propose providing a
continuous experience by immediately connecting a user to another
user’s electronic device if there is a problem with the first user’s
equipment. We also recommend that companies that encourage
remote work via videoconferencing consider providing supportive
professional human resources or training their workers to utilize
data on their company’s laptops outside the company’s physical
location.

4.5.2 Unstable network. Other factors can affect network issues,
but we classified problems caused by network instability as network
connection problems related to users’ equipment, such as routers.
In this study, network issues were videoconference users’ most
frequently cited type of device-induced disturbances. This means
that network problems frequently cause poor working experiences.
These problems include forced exits; choppy and freezing audio,
video screens, and shared screens; and shared screens being out of
sync with the sound. In particular, because our participants did not
anticipate or correct network problems in advance, they were often
embarrassed (P5, 6, 7, 10, 15, 16) or frustrated (P4, 6, 10, 14, 15) and
felt sorry for other participants (P2, 7, 9, 15, 16).

“It’s often like that when the Wi-Fi connection is not
good. I was embarrassed and sorry because it was a
meeting with my boss. I prepared hard in advance, but
I was frustrated that this kind of problem suddenly
occurred.” (P15, intellectual property officer)
“Our team works in a shared office, so we can’t control
the Wi-Fi directly. I was really sorry to that interviewee
that we caused this problem. . . ” (P7, human resource
team intern)

Additionally, videoconference users who were suddenly forced
out of their meetings by the network could not communicate their
statuses, which left both those users and the other meeting par-
ticipants floundering. Most of them were able to reconnect and
have their meetings proceed. However, one participant said that
if reconnection was not possible, they called and explained their
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situation and proceeded with only part of the meeting (P6). P10 said
that even after reconnection, her meeting was eventually resched-
uled for another date due to low network quality. As such, network
issues went beyond interfering with individual users and became
troublesome throughout the conference. As in the problematic sit-
uations related to the low technical performance of the devices
our participants used for videoconferencing, the participants were
frustrated because they did not know what actions they could take
to solve network issues.

“Once, the student’s network was not good, so that stu-
dent disappeared during the online lesson. But I didn’t
realize that and talked by myself...” (P10, wind instru-
ment instructor)

“At that time, I couldn’t do anything, so I hit my laptop
again and again.” (P2, book editor)

Our results showed that videoconference users wanted to see
both their and other participants’ network connections in real-time
and understand the cause of critical situations, such as being forced
to leave a meeting. As solutions, the ideas of a “function to check
their network status in detail” (Team 2) and a “function to check the
network status of the meeting participants” (Team 5) were proposed.
Currently, various videoconferencing tools provide messages to
users when unstable network conditions are detected. However, in
addition to notifying the meeting facilitators to check their network
statuses, it is important to check the network statuses of other peo-
ple in the meeting or to notify clearly the remaining participants
of the reason for any forced exit due to network problems. We
recommend that videoconferencing tool developers improve the
tools’ interfaces so users can check the network status of other
participants in real-time or notify remaining participants that their
network instability is the reason for accidental situations such as
forced exits. We anticipate that this will help users communicate
by allowing them to understand the various issues other partici-
pants may be facing. Saatçi et al. [56] argued that technical state
awareness should be improved to indicate change. For example,
in WhatsApp, an instant messaging mobile application, both par-
ties of a call receive an indication that one party’s battery is low.
This is a good example of how to warn telecommunication users
their conversations may be ended accidentally or be interrupted.
Additionally, videoconferencing tool developers need to consider
designing ways not only to notify users when their networks are
unstable but also to inform those users of various methods they
can try to solve their problems. In addition, users want to obtain
the content they missed in the flow of their meetings due to their
network instability. Team 2 and Team 3 wanted a “function to au-
tomatically inform the contents of the relevant part using the STT
service” and expressed their expectations for videoconferencing
platforms to provide such additional features. The UX/UI designers
of videoconferencing tools should consider devising a function that
helps users who have been forced to leave a meeting due to network
problems to follow-up on the missed content.

In a meeting for which changing the schedule was difficult, an
unstable network that could not be resolved for the meeting to
continue made the meeting inefficient overall. Participants had
difficulty taking part in the meeting because they waited endlessly

for problems to be resolved, repeatedly asked questions they missed,
or did not understand the flow of conversation well.

“During the meeting for transcription, the speaker’s
screen and voice slowed down as if they were in slow
motion. It was going well, but suddenly, I was very
flustered. I was so immersed in the situation that my
behavior slowed down. I cheered with the hope that it
would be restored soon.” (P7, human resource team
intern)

“When I usually have video conferences with close peo-
ple, I can ask them to send me the presentation materials
separately or just explain it again. Not long ago, there
was an international trial called ‘Markman Hearing’
against a foreign company, but I could’t understand the
content because the screen and the lawyer talking to me
didn’t sync. So the judge kept asking the lawyer several
times. . . ” (P15, intellectual property officer)

Our participants expressed their desire to adjust the platform’s
performance selectively in the case of an unstable network to min-
imize the problems the network situation causes. Teams 2 and 4
wanted to adjust their sound and picture quality according to net-
work conditions, offering the YouTube “resolution setting” as an
example. We found that videoconference users needed the means
to keep participating in their meetings in the event of unavoidable
network problems. Even if the quality of a videoconference’s ele-
ments, such as the screen or voice quality, are low, participating
in the meeting can still enhance users’ videoconferencing experi-
ences. We propose enhancing users’ experiences by allowing them
to customize their videoconferencing tool’s features and actively
adjust its performance according to their network conditions.

5 SUMMARY OF KEY IMPLICATIONS
Through the study, we drew several design recommendations by
understanding users’ various distraction experiences and unmet
needs of users engaging in video-mediated communication through
videoconferencing tools. A key finding was that users considered
mitigating the negative consequences of facing problematic situ-
ations as important as preventing distracting situations from oc-
curring during videoconferencing. Users are aware that there are
unavoidable obstacles such as responsibilities to family roles or
unpredictable network instability, and they need ways to solve or
alleviate problem situations in advance of their occurrence. Two
approaches are particularly important to enhance the user’s experi-
ence in the face of interruption: 1) support users in following up
on content they missed due to distraction, 2) inform others of and
make excuses for their status. First, in order to help users follow the
flow of meetings that have been partially missed, auxiliary means
such as subtitles are needed to compensate for the low quality prob-
lem. This is especially a good solution to improve the experience of
simultaneous conversation in real-time, where experience in video
conferencing tools is significantly low. Additionally, to help users
explain their situations and ask for permission from other parties,
videoconferencing tools should provide another way for users to
communicate when their situations prevent the use of their voices.
Users should be able to provide information on their situations in
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way other than speaking, which can directly interfere with a meet-
ing’s flow. It would be helpful to develop a way to inform meeting
attendees intuitively about one’s status in videoconferencing tools
using icons as indicators. Users want to be easy and considerate
ways to inform others of their statuses and make excuses. As one
solution, we propose that icons and texts with a polite tone and
manner could be used appropriately in formal contexts.

As can be seen from our results, various interference factors
distracted users during videoconferencing, but among them, the
interference of sounds was the most critical problem for users. This
is because videoconferencing is highly dependent on sound. As the
work environment harmonizes with daily life, more diverse noise
sources than ever before are affecting videoconferencing users.
Even non-annoying sounds heard in real environments can become
noises in video conferencing tools. Furthermore, our participants
experienced various noise disturbances related to the technology
they depend on to communicate, such as audio output quality of
their videoconferencing tools and their network conditions. In
addition to the noise, users’ difficulty in timing their speech and
their incomprehension of simultaneous speech were also critical
problems. To help judge speech timing, users need support from
their videoconferencing tools via features that can point out the
person who should be next to talk.

Moreover, for a better video conferencing experience, these sys-
tems should provide immediate notifications to help improve the
users’ experiences, rather than requiring the user’s attention with-
out prior support. In addition, it is necessary to recommend that
users employ updated functions through continuous guidance so
they can fully enjoy the advantages of the active video conferencing
market. Most of the solution ideas proposed in the participatory
design workshop would be new or advanced features for video
conferencing tools. This means that users have high expectations
and demands for technologies and designs that current video con-
ferencing tools do not support. Although there is a need to improve
the video conferencing experience in various aspects such as IoT
products and technologies, it is expected that the design approach
for improving the poor user experience will focus on video confer-
encing tools.

6 FURTHER DISCUSSIONS ON THE
DIRECTION OF FUTURE VIDEO MEETING

Through this study, we developed an understanding of participants’
perceptions of future remote work and video conferencing. Based
on this understanding, we will briefly discuss the future direction
of video meetings.

In the study’s final session, we asked all participants two ques-
tions about their opinions on video conferencing in the post-pandemic
era: 1) “Do you think your industry will continue to use video con-
ferencing after the pandemic?” and 2) “Do you want to continue
to use video conferencing after the pandemic?” All participants
answered the first question, “Yes, I think so.” This indicates that the
various problem situations found in our study are not limited to
the current pandemic situation, but may become important issues
in the future.

In response to the second question, 13 out of 18 participants
answered positively that they would like the video conference to

continue in the post-pandemic era, while four participants answered
negatively and one participant answered neutrally. We envision
the active use of video conferencing in the post-pandemic era,
with about 72% of participants giving positive answers. Sytch et
al. [64] even argued that the COVID-19 pandemic will make some
jobs permanently remote. P18, the most favorable participant in
video conferencing, asserted that it was a natural phenomenon for
video conferencing to become popular and that the pandemic only
accelerated it. Thus, it is practically important and necessary to
explore the causes of poor videoconferencing experiences and the
ways to prevent or eliminate them.

“It wasn’t started because of the coronavirus. It was
originally heading in that direction, but I think the
speed only accelerated. I don’t think the way of working
will change just because the pandemic is over, and there
are many people around me who say they can’t work
for companies that don’t allow remote work anymore. I
like remote work, so I’m glad I was born to live in this
era.” (P18, start-up operator)

On the other hand, the four participants who expressed their
unwillingness to continue videoconferencing, cited the following
reasons for their negative opinions: 1) facing obstacles that they
did not need to experience in face-to-face meetings (what we dis-
cussed in our study) and 2) the limitations of verbal communication
through videoconferencing tools based on their job characteristics.
Two participants (P2, 4) stated that several unexpected moments
negatively created the perception of video conferencing.

“Personally, I don’t like videoconferencing because of a
number of problems, such as delays or poor communi-
cation caused by communication and server problems.
But I feel like I’m doing it because I have to do remote
work at home according to the company’s instructions.”
(P2, book editor)

P16 (a university professor), who teaches about the environment
and forest, and P10 (a wind instrument instructor), who plays musi-
cal instruments, were the participants who conveyed the most nega-
tive opinions about video conferencing. They expected to continue
to use video conferencing in their industry due to the advantages
of saving money and time. However, the nature of their jobs, where
non-verbal factors are important, affected their perception of video
conferencing. They expressed regret that the lack of education on
areas that are difficult to communicate and teach through videocon-
ferencing tools, such as atmosphere (P16, P10), smell (P16), touch
(P16), and nonverbal expression (P10), would be a problem. They
were afraid that remote work would replace all work processes. Pre-
vious studies have emphasized the benefits of working from home
and identified that remote online working frees knowledge workers
from office distractions and commuting, and helps concentration
on individual tasks [33, 47]. Fonner et al. [17] revealed this leads to
increased job satisfaction. Our results have different implications
from the studies conducted before the pandemic, where remote
work was not popular in various situations. We revealed that the
perceptions of remote work and video conferencing vary depending
on the workers’ career fields (involving knowledge workers), and
that the lack of work efficiency as much as face-to-face meetings
due to various distracting factors greatly reduces users’ satisfaction.



Distracting Moments in Videoconferencing: A Look Back at the Pandemic Period CHI ’22, April 29-May 5, 2022, New Orleans, LA, USA

“I’m afraid people will get too used to it. In fact, students
don’t like going back to face-to-face classes because they
continued to take classes remotely last year. In the case
of forest experience, they should go and see it and feel
it. From an educational point of view, I have lots of
concerns.” (P16, university professor)

Interestingly, the four participants (P13, 15, 16, 17) commented
the same opinion that they would choose between teleconference
and face-to-face conference based on the context of their work after
the pandemic ended. They said video conferencing was more effi-
cient than face-to-face meetings in some types of work, but not for
other types. Some participants also noted that video conferencing
was inefficient for meetings requiring fast communication.

“It feels like not two-way communication, but one-way
communication. We can’t have a heated discussion. It’s
really difficult to proceed with an ideation meeting.”
(P17, project manager)

This indicates there are areas where remote meetings cannot
fundamentally replace face-to-face meetings. If video conferenc-
ing is not enforced, using video-mediated communication will be
predominant in the context of meetings that are more effective
than face-to-face meetings. We suggest that future video meetings
are not developed to replace face-to-face meetings completely but
rather to maximize benefits. For video conferencing in the future,
it is important to maximize the experience of video conferencing
that cannot be implemented offline by utilizing the online environ-
ment’s characteristics rather than implementing the experience of
face-to-face meetings online. In particular, we propose approaches
to improving the experience for meetings where verbal commu-
nication is important rather than nonverbal communication and
meetings by a few representative speakers rather than a meeting
where there is simultaneous communication with many partici-
pants.

7 LIMITATION AND FUTUREWORK
In our user study, participants shared various distracting situations
during video conferences and the feelings they felt at the time
based on their experiences. Despite using various strategies to elicit
as much of their past experience as possible, there may be other
factors and situations that we have not discovered in this study, as
our method was not based on observation or logging, but on recall.
However, based on our extensive investigation, valuable studies
could begin to understand more detailed and deeper pain points
and user needs, focusing on one of the interesting implications or
types of distracting experiences of videoconferencing.

The participants in our study were all from South Korea, which
means that culture might have influenced our results. For example,
our study found the user’s need to convey a nice and polite attitude
to the other person when excusing themselves to the other party.
Video conferencing is now becoming a popular paradigm of work
around the world, and it is therefore important to consider various
cultures’ characteristics. It would be a good research opportunity to
identify the problem situations and user needs arising from other
cultures.

Another limitation is that none of the participants in our study
primarily works with physical objects, such as in a factory. Al-
though we tried to recruit participants from as many different
occupational groups as possible, most of the participants in our
study are included as information workers. This is because, when
communication through visual data or voice is the main task, it
is easy and appropriate to replace existing tasks remotely using
current videoconferencing tools. However, with the development
of videoconferencing-related technology and the expansion of the
contexts for its use, identifying the distractions of videoconfer-
encing for more diverse types of occupations than information
workers is another important topic for future research to enhance
the videoconferencing experience.

Additionally, the participants in our study shared their experi-
ences of remote work in various spaces, but most of them were
about working from home. This indicates that many remote work-
ers use their living spaces for work, but a deeper understanding of
the characteristics of various environments, such as co-working
spaces and outdoor spaces, will be an important research topic for
improving the videoconferencing experience in the future.

8 CONCLUSION
In this paper, through focus group interviews and participatory
design workshops, we discovered troubled remote work experi-
ences with videoconferencing tools that cause users to be distracted
through disturbing, interrupting, and restricting videoconferencing
interactions that distract users. Conducting this study at a time
when many users are more actively engaged in videoconferencing
imposed by the COVID-19 pandemic has allowed us to explore
the distracted experience of videoconferencing extensively. This
allowed us to consider a wider range of possible distractions users
would face in the post-pandemic period, from common to specific
situations, such as when there is no place for effective remote work.
This study developed a structured framework of distracting fac-
tors that could provide a valuable guidance for designing advanced
future videoconferencing systems. Furthermore, our study is sig-
nificant in suggesting design implications and directions based on
users’ implicit needs ascertained through discussions on solutions
with participants who have already experienced distracting mo-
ments over the past two years. We hope that several ideas from
our participants through the participatory design workshop will
be great sources of inspiration for both HCI researchers and de-
signers. Through our study, we learned of various important issues
on designing better remote meeting experiences that had not been
structured and discussed sufficiently in the context of the popu-
larization of such meetings, including the lack of means to inform
others of one’s status in accidental situations without interrupt-
ing the meeting and the lack of presence while videoconferencing.
Based on our results, we propose important design implications and
insights to support current remote meeting experiences better, and
we discuss users’ expectations and the direction of future remote
meeting experiences in the post-pandemic era.
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