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ABSTRACT

1. INTRODUCTION

In 2020, the COVID-19 pandemic changed the ways of
working for people globally. There was a shift to using
digital tools which previously had been used to support inperson interactions. These digital platforms are now the main
ways work collaborations take place. Furthermore, they are
being used from the home. This shift to home digital working
affected people differently. Inspired by people’s initial
reactions to the changes we conducted a 3-part study. First,
we interviewed 10 people who were now adopting home
digital working on their experiences. These initial insights
were then followed up with a survey. Second, we defined
design requirements based on the findings from our
interviews and survey. Finally, we used the design
requirements to inform the design of a prototype of a novel
collaboration tool which addressed the following needs: the
centralised system overview with the key features such as
communication aid, contacting others, prioritisation system,
project management, coediting, events, social factors, and
personal information. Usability testing was conducted on the
prototype. We conclude with possible improvements to the
design which would further enhance the experience of
working from home.

In 2020, the COVID-19 pandemic transformed everyone’s
lives in multiple ways. To prevent the spread of the virus,
governments around the world have implemented lockdown
policies, which resulted in millions of people around the
globe shifting from an office setting to working from home
[9]. Some companies and organisations provided instructions
and devices for their employees to start the routine of
working from home, whereas many workers had to adapt
themselves to situations that were far from ideal [9].
Working from home has been a novel experience for many
people and it also caused new issues. For example, Professor
and Director of UCLIC Yvonne Rogers described the
experience of working from home as “I have had more
videoconferencing meetings than hot dinners! One moment
it is Skype, the next Teams, then Zoom—many have been
back to back. Even though it is great that we can keep in
touch in this virtual way, it is frankly exhausting—but in a
different way from a usual tiring day at work” [18].
Switching between videoconferencing platforms is only one
of the transitions that can cause problems as “Many people
are working from home and juggling multiple roles, both
professional and personal. Sometimes context bursts into
video chat, especially in the form of sudden noise like dogs
barking or a family member calling out” [11].
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When working from home, there are issues around work-life
balance [23], boundaries between work and home [4,5], and
the interaction with family members that live together [19].
The design of technology would influence the boundary of
work and home life. For example, while better email
management helped to maintain the boundary [4], the design
of tablets had an opposite effect due to the easiness to use at
any time [23]. For people living in the same space, the
interaction includes taking care of the family [12] and
negotiating the time and space for work [19]. Before the
pandemic, a study discussed the challenge of co-working
which provided insights towards the environment, digital
tools, and interaction with people including the way of being
visible for the remote colleagues [21].
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Remote collaboration with colleagues was categorized from
a spectrum that ranges from synchronous to asynchronous
[13]. Purely synchronous collaboration is defined as
“collaboration with a few seconds and up to three minutes
between user interactions (e.g. video conversation or shared
editing)” [13]. On the other hand, a purely asynchronous
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collaboration can be defined as “collaboration with several
minutes to hours between user interactions (e.g. dialogue via
email or in the comments section)” [13].

readiness, common ground, coupling in work, and
technology readiness [16]. The collaboration readiness
indicates the governance structure to set the goals and an
environment that facilitates remote work at the
organizational level, project level and the fundamental
structure [16]. Common ground indicates the mutual
knowledge and awareness that co-workers share with each
other [16]. For example, communication skills, project
management consistency, knowledge management, and best
practices are all important for effective communication [16].
Technology readiness includes technology infrastructure,
integrated tool environment, and infrastructure for social
development such as facilitating non-work-related
communication among colleagues [16].

In the situation of remote work, communication tools can be
divided into two categories: collaboration tools and
information development tools [15]. For globally distributed
development teams, research has suggested the strategies for
effective tool use such as using collaborative tools to share
information and providing access to the information needed
[15].
The COVID-19 pandemic has created a new situation where
new challenges and new insights are needed. Studies
analysing the effects of the pandemic in day to day life have
uncovered novel of phenomena which have not been seen
before. Researchers have started to investigate the health
behaviour of work-from-home and propose interventions
such as deep breathing or micro-breaks [17]. In the context
of online learning, a study focused on evaluating the quality
of different video conferencing platforms among students
[14]. Researchers also leveraged previous studies about the
use of digital tools to develop useful insights for the current
situation. For example, a previous study looking at how teens
use video chatting application highlighted several issues
such as attentiveness, the empathy of context switches, focus
shift, and the social co-presence [11]. While video chat
requires people’s synchronous participation, live streaming
was suggested as a new way to enable social co-presence and
a flexible way of managing privacy concerns such as aiming
the camera at the activities [11].

The remote work process has advantages and limitations
resulting from interacting in virtual groups and people
around the living environment [7,12,15]. Working remotely
provides individuals with choice and control but also greater
personal challenges [15]. Working from home could be a
solution to deal with the juggling of priorities between work
and family [12]. However, it could also lead to unfair
advantage such as people with no caring responsibility may
be able to do more or have to do more to help with colleagues
that had children to take care of [11]. there are some major
work issues that need to be prepared for such as responding
to e-mail, answering to calls, attending meetings, modifying
work documents, training others, and forwarding documents
to others [12]. One challenge of working from home is about
how to do remote training for others. In the example reported
in one paper, the trainer needs to be able to show the teaching
screen and to see the screens of trainees when they had
problems [12]. The more people-oriented interactions such
as meetings and training were more difficult to address
compared to replying emails or editing documents [12]. The
lack of social interaction could also be a serious issue for
people who work remotely [8].

Past research has indicated issues around working from
home. However, the pandemic forced lots of people to start
remote work without enough preparation. It may be the
sudden change of working style, in-person contact, and
dedicated space for work. This is the situation in the digital
era that people have never seen before. The study aims to
understand the practices and experiences of people who have
started to work from home in response to policies
implemented during the COVID-19 pandemic and develop
design solutions based on the user study.

In globally distributed teams, communication technologies
and protocols would help the situation of working from home
[15]. It was suggested to spend a day at home and try to
accomplish normal work activities to test the readiness of
managing the tasks from home [12]. Communication tools
including collaboration tools and software development tools
are important for the members in the distributed teams to
interact effectively [15].

2. LITERATURE REVIEW

Previous studies about remote work, work spectrum, and
collaboration tools were reviewed in this section.
2.1 Remote work

For remote collaboration, well-defined processes,
methodologies, shared understanding of project goals,
proactive updating of issues, and induction and training will
foster collaboration [7]. Remote work could be the solution
for some situations such as pandemic. There were several
factors that could improve the outcome of working from
home. Communication technologies can provide the
connection for collaboration in the situation of working from
home.

Before the pandemic happened, working from home was
already becoming a trend globally. Some people had started
remote work for different reasons such as taking care of the
family member with a serious illness [12] or working in
globally distributed teams [15]. To be able to work from
home, people need to have the appropriate software, work
environment, facilities, and the understanding from
colleagues about not being able to present physically [12].
To start remote work, there are several key factors that would
influence the outcome. These factors include collaboration
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2.2 Work spectrum

1. What is the current experience of working from home?

Work collaboration was categorized with a spectrum from
synchronous to asynchronous [13]. The purely synchronous
collaboration was defined as “collaboration with a few
seconds and up to three minutes between user interactions
(e.g. video conversation or shared editing)” [13]. The purely
asynchronous collaboration was defined as “collaboration
with several minutes to hours between user interactions (e.g.
dialogue via email or in the comments section)” [13]. In the
workflow, there will be constant transitions between
synchronous and asynchronous collaboration [13]. People
have preferences for different ways of collaboration. For
example, people would prefer synchronous verbal
conversation over asynchronous written communication [13].
For the lower-effort interactions such as the shared
whiteboard, people would use asynchronous collaboration
more frequently [13]. The time restriction may influence the
way that people decide to use synchronous verbal
communication and quick asynchronous manipulations [13].

2. What are the user needs of collaboration technologies?
3.What are the design requirements of collaboration
technologies that could improve the experience of working
from home?
3. METHODS

With the iterative user-centred design process, there are three
main phases for the research and design with the participants
that have the experience of working from home (Figure 1).
To answer the research questions, a survey, semi-structured
interview, and usability test were conducted with people who
have experience of working from home.

For people who work from home, there is different issues that
may influence the availability of collaboration. Considering
the collaboration in the spectrum from synchronous to
asynchronous can help to arrange the types of tasks to a better
collaboration mode.
2.3 Collaboration tools
In remote collaboration, people need to communicate and
exchange information regularly. Collaboration tools allow
co-workers to interact regularly and quickly [15].

Figure 1. Project Structure

Access to information is important for effective project
communication [16]. The protocol of access includes where
to backup information, how often to backup work, how to
title materials and versions, and what notes or comments to
include [16]. There are new technologies to facilitate and
extend the existing communication channels of the physical
world such as Social Virtual Reality [10].

Phase 1 included two studies to build up design implications
and requirements. Study 1 was a survey to understand the
current situation and experience of working from home.
Study 2 included semi-structured interviews with
participants from technology, business, and academia
industries with the experience of working from home.
Phase 2 consisted of design activities such as prototype
sketching and interactive prototyping.

It is a trend to work remotely as the work environment
becomes globally distributed [15,21]. There is usually a
process to start the remote work process with the levels of
initiation, consolidation and high productivity [16]. However,
the outbreak of COVID-19 has changed the way of working
suddenly. Researchers started to work on the new issues in
this situation such as the technology for supporting home
quarantine [1], transitioning to distance learning and virtual
conferencing[2], conducting remote workshops[20], or
discussing remote as the new normal[18]. Most of the
discussions were around how could people deal with the
remote or quarantine situation better. Work is one of the
things that people do most of the time. Thus, to understand
the new normal of working from home and the way of
improving this experience is important.

Phase 3 encompassed usability test to evaluate and iterate.
Study 3 included the usability test with think aloud and
interview feedback to inform the design iteration.
3.1 Participants
40 participants were recruited for the survey using
convenience sampling. Participants were recruited through
online social platforms. From the pool of survey participants
with the interest of joining interviews or usability tests, 10
participants were invited for the semi-structured interview
and 6 participants were invited for the usability test. For
anonymity, participants were assigned with different
participant numbers and these will be used to describe
participants in the study.

Research Questions
This work seeks to answer three key research questions:
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3.2 Ethical Considerations
The ethical approval of this study was obtained from the
UCL Research Ethics Committee. All participants have
provided their consent for this study.

Code

3.3 Data Analysis

Industry

Company
location

Former
remote
work
experience

Future
preference
of working
from home
(0-10)

I01

Technology

UK

No

9

The results of the survey were analysed with descriptive
statistics. The semi-structured interviews and the usability
tests were analysed with a thematic analysis approach [24].

I02

Business

Germany

Yes

10

I03

Business

UK

No

7

4. PHASE 1: USER REQUIREMENTS

I04

Technology

UK

Yes

4

I05

Technology

UK

Yes

7

I06

Technology

USA

No

8

I07

Technology

USA

Yes

4

I08

Business

UK

Yes

10

I09

Academia

UK

Yes

5

I10

Academia

USA

Yes

3

To identify user priorities and requirements, Phase 1 of the
research was aimed to answer research questions 1 and 2
through survey and user interviews. The results of studies 1
and 2 were analysed. This research phase was done to
understand the current experience and pain points of working
from home.
4.1 Study 1: Online survey about the experience of
working from home
Due to the pandemic, the new experience of working from
home emerged. People would have a different experience of
working from home. Understanding the current experience
could identify user needs and priorities. Forty participants
have completed the online survey about their experience of
working from home. Participants mainly live in the UK
(37.5%), Taiwan (27.5%), USA (20%), and other countries
such as Argentina, Denmark, Hungary, Singapore, and
Thailand. 35% of participants need to share working space
with others while working from home. 22.5% of participants
had to take care of others (e.g. children not in school) while
working from home. Before March 2020, 80% of
participants had the experience of working remotely. Among
all the participants, 55% of them worked in the technology
industry, 20% in business, 15% in academia, 10% in other
industries.

Table 1. Participant Demographics of the interviews

4.3 Descriptive statistics
Descriptive statistics were used to analyse the results of the
survey. Results showed that while working from home, the
most commonly used tools to interact with others for work
were Email (87.5%), Microsoft Teams (70%), and Zoom
(50%) (Figure 2). The most commonly used asynchronous
features of collaboration tools were messaging (90%),
sharing documents (80%), chat room (67.5%), and coediting
documents (52.5%) (Figure 3). The most commonly used
synchronous features of collaboration tools were sharing
screens (87.5%), dividing video meeting into small groups
(30%), and using a virtual background (30%) (Figure 4).
About 75% of participants had at least one video or phone
call with people that they worked with (Figure 5). And 30%
of participants had these calls 2-3 times a day. For the
distribution of the preference to keep working from home in
the future, it was shown to be a right-skewed distribution
which indicated that people have the preference of working
from home in the future (Figure 6).

4.2 Study 2: Semi-structured interviews
Due to the distinctive feature of working from home with the
lockdown measure, the interview focused on the countries
with the lockdown measure and the policy of working from
home. Ten participants were recruited using purposive
sampling from the participant pool of study 1 with the
consent of being invited to participate in interviews (Table
1). The topic guide was made and revised before the
interviews (Appendix A). Due to the pandemic situation, all
interviews were conducted through a video call or phone call.
Interviews were audio-recorded with participant permission
and stored in line with the data protection. Participants were
interviewed about their experience of working from home
and their thoughts about collaboration technologies for
working from home. Each interview was around 30 to 60
minutes. Audio recordings were transcribed anonymously,
and the anonymised transcription of data was securely stored
in Microsoft Share Point managed and contracted by UCL.
All data taken from these audio recordings was anonymised
and recordings were deleted after the study ended.
4

Figure 2. The use of tools to interact with others for
work while working from home

Figure 5. The frequency of having video/ phone call for
work

Figure 6. The preference of working from home in the
future

Figure 3. The asynchronous features and plugins

In the comparison of the experience of working from home
and working onsite, 50% of participants indicated that the
quality of their work outcome is about the same. 65% of
participants reported that social interaction with the people
that they work with became worse. 57.5% of the participants
reported that the boundary between work and personal life
became worse. 47.5% of people reported that the quality of
collaboration with people that they work with became worse.
60% of the participants thought that their work-life balance
became better. For the relationship with people that they live
with, 35% of participants thought it was about the same, 30%
thought it became worse, and 25% of participants thought it
became better. Most of the participants reported that their
time management was about the same (20%) or better (50%).
55% of participants reported that their overall experience of
work improved while working from home.
Figure 4. The synchronous features and plugins
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For the first preference of interacting with people that they
work with, 30% of participants preferred interaction in
person, 22.5% preferred video call, and 20% preferred email.
To sum up, the top three preference of interaction with
people that they work with, 70% of participants preferred
email, 47.5% preferred video group meeting, 47.5%
preferred phone calls, 42.5 % of participants prefer video call,
and 37.5 % of participants prefer to interact in person.
For the satisfaction with the experience of working from
home, 67.5% were satisfied with the digital tools for working
from home. 60% were satisfied with the work-life balance
while working from home. Only 25% are satisfied with the
interaction with people that they work with. 60% were
satisfied with the overall experience of working from home.
4.4 Analysis
The audio recordings of the interviews were analysed using
the thematic analysis approach [24]. Themes were identified
without a coding frame.
4.5 Results
Themes were structured around two main categories: workfrom-home interaction and experience of working from
home. The themes are discussed in the results section.
4.5.1 Themes of current work-from-home interaction
forms
Themes of current work-from-home interaction forms were
divided into four groups including asynchronous
collaboration, synchronous collaboration, work interaction,
and social interaction (Figure 7).
4.5.1.1 Asynchronous collaboration
Among the themes of asynchronous collaboration,
communication, project collaboration, and coediting files are
included.
Figure 7. Themes of current work-from-home
interaction forms

There are several ways of asynchronous collaboration. For
communication, there are two major ways including text
message and emails. The text message is for short, informal,
primary, or quick discussion. People prefer to use text
message as the primary tool of communication which can be
quick. Emails are for a formal, longer discussion, or
attachment. People used emails to do formal communication,
discussion with more information or with attachments.

“We used photos, notes, and sketches for others to see and
give their feedback. It’s better than PowerPoint because it’s
easier to collect the feedback in the same style...” I04
For projects collaboration, people used different tools to
collaborate with others. Project management tools were used
to track progress, tasks, and goals. People used the project
management tools with their teams to track the progress and
to manage the tasks and goals. People used different channels
within a digital tool to manage and discuss different projects.

“If it’s the short message, I use the chat. If it’s the longer
message with an attachment, then I use email in Outlook...”
I02

“We started to use Jira for project management only after
lockdown. It was planned but the process sped up after
lockdown…” I10

To aid the communication, visual communication tools and
whiteboard were used. People used a screen record or design
collaboration tool to communicate ideas or problems when
they need to discuss the topic visually. Whiteboard the
platform that people can put on text or image together to
discuss their thoughts or feedback on a specific topic.

There are two major methods for coediting files which were
coediting documents and code collaboration. People
coedited documents with a single file or on a collaboration
platform to share information, work on the task, do the

6

presentation, or record the progress. There were some issues
with synchronising the documents while editing with others
such as overwriting other’s edition. People who need to code
used code collaboration tools to do version control and to
solve problems with team members.

and tracking the progress of different tasks. Thus, people
came up with different ways to share their progress with
others and it was common to have meetings for setting up
and adjusting the goals. It was common to have different
types of training for work or for self-development. People
had some training events together with their team or with
other people that they did not usually cooperate with.

“GitHub is straight forward to collaborate with code.” I10
4.5.1.2 Synchronous collaboration
For synchronous collaboration, communication
interaction were identified as the two major topics.

“I would need to have discussions about requirements with
the clients because sometimes they don’t know what they
need…” I05

and

4.5.1.4 Types of social interaction

There are several ways to communicate synchronously such
as direct call, group meeting, visual communication,
transcribing and recording. People used a video or audio call
to discuss more details. Different video conferencing tools
were used to do group discussion or conferences. Most of the
participants said that they started to use these video
conferencing tools after working from home. Sharing the
screen or drawing on an online whiteboard help to
communicate their thoughts clearer with the visual
components. Some people use the accessible features of
transcribing and recording to improve the understanding of
their second language or recording the meeting for further
analysis.

Social interaction is one of the topics that all of the
participants mentioned. Among the ten participants, eight
participants missed the face-to-face interaction with others
and two participants said that they do not like to socialise
with others, so they are happy about the situation that they
did not need to socialise. Lots of people report the personal
connections were missing after working from home. They
cannot socialise with the original pattern. The mental
distance increased for those people who were originally in
the same office. However, one participant reported that the
interaction with the manager became more peaceful because
the intermediary effect of video call made people think twice
before they express their emotion such as anger. Eight
participants missed the time of having an informal discussion
in the office or during coffee and lunch break. Participants
felt that they can interact and get to know others better with
these informal interactions. Even if some people try to do the
meeting, happy hour, or coffee break online, they reported
that the “scheduled” breaks are more stressed and not as
comfortable as before. People said that some of the social
events in the company were cancelled due to the lockdown
measures. Some companies started online social events such
as meditation, music practice, games, or quizzes. A
participant mentioned that people may feel embarrassed to
chat through screens.

“English is my second language. It helps that I can
transcribe the meeting to understand what others are talking
about better…” I01
For interaction, the constraints and features of tools were
mentioned. The main constraint of online synchronous
collaboration is multiple interactions. Most of the video
conferencing tools can only have one people speaking at a
time, one screen shared, and the system may not be able to
show the video image of all the participants at the same time
if there are too many participants. Another issue is that
people need to schedule all the meetings after working from
home. Participants reported that they can have a quick
discussion in the office, but they need to schedule the time
before they do so because they are not in the same space. One
of the features about interaction that people like is to separate
rooms for workshops or group discussion on assignments.
For the smaller group discussion, people used the function of
separating rooms to divide people into smaller groups.

“Relationship with colleagues is more distant. The mental
distance increased…” I07
“The connection with colleagues in the London office
reduced because we are not used to communicating online.
It’s a bit difficult to convert those interactions into the virtual
interaction. Some colleagues’ calendars are flooded with
work meetings...” I04

“With the current video conferencing tool, only one person
at a time. People can’t talk at the same time…” I07

Among all the worsening features of social interaction, the
increase of international interaction was the positive feature
after people started to work from home. People reported
having more opportunities to connect with co-workers in a
different office or other people working in the same domain
around the world due to the new trend of using the internet
to connect for work. One participant mentioned that the
company used the social plugin that arranged colleagues
around the world randomly to meet colleagues that they
never had the chance to meet.

4.5.1.3 Types of work interaction
The types of work interaction are around three categories:
solving problems and exchanging ideas, planning and
tracking progress, and training. A big portion of work
interaction is about solving problems and exchanging ideas
with each other. People usually had different problems that
they needed to solve, and it was usually done with the
cooperation with other co-workers by exchanging their
thoughts or ideas. Working as a team for the same goals,
people would have the work interaction to set up the goals
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“My company use the Donuts plugin in Slack that we can
sign up to network with others in the company randomly. It’s
fun to meet colleagues around the world...” I04

office. Music was considered as one of the elements of work
settings that people can focus more on it.

4.5.2 Themes of current working from home experience

“I like that we can have access to the workstation at home. I
can do data analysis at night now…” I10

The themes of current working from home experience can be
divided into five topics including infrastructure, time,
interaction, new behaviour, and personal life (Figure 8).

"I usually listen to the music that helps me focused more and
I can head in to work with the music. I have my music playlist
for work... " I02
“I like office that have snack and food. I went to the office to
use facilities, do networking, and have free food...” I04
“When working from home, it’s great that I can go to the
kitchen any time....” I01
A company needs a work-from-home culture to support the
work-from-home process. If the company originally had the
culture of remote work or global team cooperation, it would
be easier for people to work from home with the knowledge
of how things can work. Some companies have the policy of
working from home once or twice a week before. However,
people mentioned it was still different from fully remote
work because it was “working less from home” in their
experience.
For the environmental stimuli, participants mentioned that
the office provides not only the dedicating place for work but
also the intellectual stimuli from other co-workers such as
discussing work-related topics, knowing the progress of
others, or seeing other people working. The home is seen as
a more relaxing environment which can reduce the
motivation to work.
“In the office, I can see what others are doing. The intuition
about work was sharper in the office because you knew
what’s going on in the office such as complaints and shared
events. It can push the career to move forward…” I08
Currently, people used different software and websites to do
their work remotely. Participants mentioned that it would be
nice to have a centralised system which targeted on
individual needs so that they would not have lots of tabs at
the same time. It would also be nice to have information
summarises in a screen so people can have a quick overview.

Figure 8. Themes of current working from home
experience
4.5.2.1 Infrastructure

“There are so many platforms and tabs on the screen at the
same time. It would be nice to have the centralisation system
to put the things together and summarise the information in
a place…” I07

There are four categories of infrastructures for working from
home including equipment, work-from-home culture,
environmental stimuli, and centralised system. For the
equipment, it is important for the tool, the resource, and the
environment to be ready. The technology tools need to work
well while working from home. People enjoy remotely
accessing their workstation as they can work whenever they
want. Dedicating space was reported to be important for
people to think and concentrate. Whiteboard, paper and pen
were the tools that people used to communicate their
thoughts with others better. Ergonomic working space is
important for people to work comfortably. Food is one of the
things that people talked about. Some people enjoy the
kitchen at home and some people missed the kitchen in the

4.5.2.2 Time
For managing the time, there are three main topics including
flexible time management, efficiency, and working hours.
For time management, most people enjoy the option of
managing their time with flexibility. People may have a more
flexible schedule and can decide when they like to work. In
addition, people can take breaks or have teatime with their
family in between working hours. The working hours can be
sliced into chunks and have longer breaks in between. While
all the meetings turn into video conferencing, people tend to
8

multitask if the topic is not related to them. People prefer to
use their time on related work. All participants mentioned
that they enjoy the fact that they do not need to commute
after working from home. The reasons include having more
time to work, not having to wake up early, and not driving to
the office to protect the environment. Due to online
communication for working from home, people may need to
prioritise the notifications, messages, emails, and tasks. This
can help them focusing on the tasks and finishing them on
time while receiving notifications from others.

said that the working hours are about the same. Some people
may take the time originally for commuting into the extra
working hour. Some people said that because the boundary
of work and life is blurred, so they have longer working
hours. Some participants mentioned that their tasks increased
which was mainly for house chores such as cooking and
grocery shopping because they cannot eat out as usual. One
participant mentioned that she got more paperwork to do
because the organisation turned the face-to-face discussion
into paperwork to ensure the work has been done.

“It’s great that you can arrange the time and schedule by
yourself with the flexible time management…” I02

“After working from home, I got more paperwork such as
writing the note for meetings with Google drive or email. It
is unnecessary because it just became the longer form to fill
out…” I09

“Some meetings are not important or not related to me. I just
listened in these kinds of meetings. I didn’t need to
participate. I had to join the meetings all the time when we
were in the office. But I can do something else at the same
time now. I can just turn off the video. Sometimes, you are
listed for the meetings, but it may not be 100% related to
you...” I03

4.5.2.3 Interaction
The interaction was categorised into visible information,
interaction for training and asking questions. For visible
information, working from home means that co-workers may
not see each other directly. People used the progress report,
showing up in the meeting, or reacting on the coworking
platforms. However, some people reported that if they
showed up more often or were visible by others more often,
they ended up getting more tasks or duties because people
will think about them when assigning the tasks. The
approachableness was reported to decrease comparing to
working in the office. In the office setting, it was easier for
people to interact with each other immediately and
efficiently. The interaction happened within the sharing
environment. People can just stop by, have a brief greeting,
and talk about things around them. Only one participant
reported that the original setting was a big office with lots of
people, so it took some time to walk to others and it was not
convenient to talk to each other or do the video call. The
physical information decreased because people may only use
audio call and it was more difficult to know what happened.
For example, when people were silent, it would be hard to
know if they were thinking or listening without seeing it.
With online video conferencing, one participant reported that
it was more difficult to ask questions because people cannot
just raise their hand to ask the questions.

“I don’t need to waste time to commute and I can use the
time to do more things. It saved a lot of time...” I10
Efficiency is one of the things that people mentioned the
most. Efficiency was considered in different domains such as
saving time from commuting, taking time to wait for the
messaging communication, having more teatime reduced the
efficiency or being more productive and efficient while
working from home. Distraction may come from people
around while working. In the office, there would be
colleagues talking while working which may be the
distraction. At home, there would be flatmates, partner, kids,
or pets that could be the distraction. People may need to
negotiate their working schedule with the partner to arrange
daily events. Although we did not have the opportunity to
recruit any participant with the responsibility to take care of
kids while working from home, participants in our interviews
reported the situation of their colleagues who have to take
care of kids seemed to be busier and had more issues to deal
with such as kids screaming at the microphone during the
conference while the parent was asking the question. Most of
the participants said that they do not mind seeing kids in the
meetings and they empathised their colleagues’ situation.
Mental distraction was reported by one participant which is
about the sudden change of the living style caused by the
pandemic become the mental distraction in the first month of
working from home. Message interruption would normally
come from the disruption of workflow with notification.
Participant also mentioned that the message may be less
bothered than direct call because people can reply when they
have time.

“Interaction happened within the environment while
working in the office. You can just stop by a person to talk…”
I10
For new employee training, they may not be familiar with the
system or tools in the company. Participants reported that it
was more difficult to teach these skills over the screens
because they cannot share the screens at the same time to
show the process and check the issues. One participant
reported that the new employee asked critical questions more
often than before because they cannot reach out immediately
and they would try to solve it before they asked. Two
participants said it was more difficult to know whom to ask
the questions and sometimes they would get stuck and gave
up. One participant originally from the big office said that

“I am more productive and efficient from home because
there is less distraction, and I can concentrate on the work
when I am doing it…” I02
For working hours, diversity is more obvious. Some people
may spend less time on lower priority work. Some people
9

because of the new technologies acquired by the colleagues
it was easier to ask questions now by calling or texting
directly. For people who were used to interact directly in the
office, they may need to schedule the call before they asked
questions. Working from home provides the opportunity to
reach out for the resource outside of the office such as family
member with certain technical skills. It is important to build
up the habit of asking questions online, participants said that
responsive reaction from colleagues and getting used to
asking questions online make them feel more comfortable to
ask. Equipment may be important for asking questions that
are on the screen or in the file.

For physical health, people said that they feel healthier
because they are more relaxed at home and they do not need
to put on the makeup often. However, people also mentioned
that physical activities decreased after working from home in
a pandemic situation.
“I don’t need to put on makeup every day. It is good for my
skin…” I01
For mental health, most of the people enjoy the work-life
balance while working from home. The features that
participants mentioned include not getting up early, cooking,
focusing on life after work, moving back to live with family,
and choosing where they want to work. A feature of working
from home which has been mentioned by some participants
is that they feel it is hard to stop working. In the office, coworkers may invite each other during break time so people
would stop working and join the break. People may forget to
take a break. When people always stay at home, they feel it’s
hard to tell that they need to stop or to separate. Furthermore,
some people felt lonely because they live by themselves and
some people said that they enjoy their life more with the
other activities.

“We were in a big office and it’s weird to walk to other’s
desk two rows away from you. You would not want to bother
them often. Also, the office is an open area that people can’t
do the video call directly. There is not enough space to call
and it’s not efficient…” I03
4.5.2.4 New behaviour
While coping with the situation of working from home
during the pandemic, people developed new behaviours and
found new opportunities. Some participants mentioned that
the mentally setting up for work becomes more difficult
because of staying at home for the whole day without the
transition of environment. Some people came up with the
solution of establishing rituals such as opening and closing
the door of the house or taking a walk around the house to
start the day.

“It's more difficult to stop but I don't mind because I like
what I do…” I02
“I need to force myself to turn off the laptop at certain
times…” I07
4.6 Design Implications

“I was able to organise my mindset for work on the tube
before when I need to commute to the office. Working from
home doesn’t have the transition and it became harder for
me to concentrate in the begging of the day…” I08

From the survey and interviews, the holistic understanding
of the current work-from-home situation was formed. The
user requirements of the technology that can improve the
working from home experience are listed. However,
technology would not be possible to substitute all the real
interaction such as the interaction in a coffee break. And
some user requirements are the behavioural concepts such as
efficiency and concentration which would be categorised as
the goal rather than design requirements. After identifying all
the user requirements that can be made into the design, the
design implications were listed as design requirements which
consist of the centralised system overview with the key
features such as communication aid, contacting others,
prioritising system, project management, coediting, events,
social factors, and personal information (Figure 9).

Because all the activities turned online, people have more
opportunities to join different events such as training or
seminars in different countries. People also have more
opportunities to interact with others around the world
because it is more common to connect through the internet
now. It provides a fairer chance for people to improve
themselves without the high amount of travelling costs.
“More training around the world are turning online. We
don’t need to travel or spend a lot of money on
accommodation and flight tickets just to get access. It’s
fairer for everyone now…” I09
In the future, most participants prefer to have some time
working from home for the individual task and some time
working from the office to have a better quality of interaction.
“In the future, I would like it to be flexible that we can have
some days in the office and some days at home. We can do
meetings or interact with others in the office. We were able
to work peacefully on personal tasks at home…” I02
4.5.2.5 Personal life
The topics around personal life are mainly about mental
health and physical health.
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5.2 Conceptual Design
The conceptual design of the design requirement was done
by the low fidelity prototype creating with pen and paper
(Figure 11). The design was reviewed by the HumanComputer Interaction professional. Then the design was
made into higher fidelity interactive prototype with Adobe
XD (Figures 12-16, Appendix B).

Figure 9. Design requirements
5.

PHASE 2: DESIGN

After organising the design requirements, the design phase
aims to design a prototype which can improve the experience
of working from home that fits the current situation and user
needs.

Figure 11. Low fidelity prototype
5.2.1 Centralised system and overview

5.1 User Flow

The overview page provides an overview of related
information, so people do not need to switch between
different software and tabs (Figure 12).

In the design process, user flow was created to identify the
process of working from home (Figure 10). User flow was
generated based on the findings from the analysis. The user
flow summarized the general flow of working from home
which started with preparing the mindset for work,
prioritizing tasks, five categories of work-related activities,
ending the work, and focusing on life. Five categories of
work-related activities included individual tasks,
synchronous cooperation, asynchronous cooperation, breaks,
and social interaction.

Figure 12. Overview page screen *The interface design is
inspired by the feature of Google
5.2.2 Social interaction and the virtual office
Social interaction with co-workers was reported to be missed
by most of the participants. Thus, the social page provided
the social connection in different dimensions for people to
connect with other colleagues (Figure 13).
Figure 10. User flow Diagram
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Figure 13. Social page screen

Figure 15. Multiple interaction example screens *The
interface design is inspired by the feature of zoom

Physical information was reported to be one of the most
important factors for social interaction. Thus, the design of a
virtual office provides an environment for people to explore
what others are doing and a different way of informal
communication in the virtual environment (Figure 14).
People can decide whether they want to use audio or message
to communicate. A virtual office not only provides
synchronous interaction but also asynchronous interaction
such as making a move of the board game, writing jokes or
doodling on the whiteboard.

5.2.4 Communication aid
People feel that it is more difficult to communicate without
visual information such as drawing on the whiteboard. Thus,
the requirement of an online whiteboard that can let people
freely express their thoughts can improve the quality of
collaboration (Figure 16).

Figure 16. Communication aid screen
6.
Figure 14. Virtual office screen *The design is inspired by
the virtual event feature of VirBELA

PHASE 3: EVALUATION

The interactive prototype was created for the evaluation of
the concept design. It was used to conduct the usability test
with the methods of the think-aloud and semi-structured
interview.

5.2.3 Multiple interactions
One limitation of current technology is that the interaction
needs to "take turns". People cannot speak at the same time
or share more than one screen. Thus, the design of sharing
more than one screen can improve the quality of
communication, especially for technical training to learn
from each other's digital skills (Figure 15).

6.1 Study 3: Usability test
Six participants with the work-from-home experience in
technology, business and academia were recruited for the
usability test (Table 2). The usability test was conducted
through one-to-one sessions with the tasks in the protocol
(Appendix C) using the think-aloud method [6] and an
interview afterwards to investigate the learnability, usability
and acceptability of the prototype. The prototype was
presented through the Adobe XD prototyping link on the
participant’s laptop or computer while sharing the screen
through Microsoft Teams. The example of the interaction
with the interactive prototype could be seen at:
https://youtu.be/_X9gRTODB6A. All the sessions were
12

“I really want to use it if it’s real…” U04

audio-recorded. The participants were asked to voice their
thoughts and decision process throughout the tasks. Ten
tasks were given to the participants to complete. After the
tasks were completed, the interviews were conducted to
understand the experience and feedback of using the
prototype.
Code

Industry

U01

Technology

U02

Technology

U03

Technology

U04

Business

U05

Business

U06

Academia

6.3.1 Interface
There are two main topics about the interface: design and
learnability. For the interface design, most of the participants
mentioned that they liked the simple, clear, consistent, and
clean design.
“I like simple and consistent design. I like the font and layout.
The interface is a lot cleaner and the functions are a lot
cooler than the current digital tool…” U06
For learnability, most of the participants can complete the
tasks intuitively without searching for a long time to find the
correct route. The only issue was that the communication
aids in the “Tool” button was a new function that people have
never used before, so it took more time for participants to
find the functions of subtitles, whiteboard, and questions lists
inside the “Tool” button. All the users can immediately learn
how the “Tool” button works once they find it out. A
participant mentioned it would be nice to have the tutorial for
the new users.

Table 2. Participant Demographics of the usability tests
6.2 Analysis
The audio recordings of the usability test were analysed
using the thematic analysis with the bottom-up approach.
Themes were identified without a coding frame. There are
four main themes: interface, personalization, habits and
preferences, and interaction (Figure 17). The themes are
discussed in the results section.

“You only need to learn it once and you will remember where
to find the function…” U03
6.3.2 Habits and preferences
The motivation to use the new platform is largely influenced
by the habits and preferences. Although most of the users
liked the centralized overview design, they mentioned that
they prefer to use the features that they have used. If it was
something new, they may not know the benefit and the
reason for them to use. People’s motivation to use the new
system is influenced by personal habits such as the
preference of concentration, separate systems, and turning
off distracting information. The preferences may be
influenced by the concern of privacy. Two participants
mentioned that they did not want their company to know
their music playlist, so they did not prefer to use the music
system provided by the work system.
“It would be nice to have an induction towards the privacy
settings and I would not want my company to know my music
list…” U06
“It’s cool that you can share screens at the same time. If
multiple people could share their screen, I would want to
turn off some of it to focus on the one that I want to focus…”
U05

Figure 17. Themes of the feedback from the usability
test
6.3 Results

Accessibility is a topic that participants mentioned in
different ways such as automatic transcription, flexibility,
and different route to complete tasks. However, only one
participant has the experience of using the automatic
transcription. For those who did not use this feature before,
it would not be as fascinating. People would like to have
different routes such as finding their meeting in the
“Schedule” section or “Meeting” section.

Generally, all participants provided positive feedback about
the design of the prototype. Most of the participants would
like to use the overview and the virtual office and can see the
benefits of these design solutions. Acceptance to use was
mainly influenced by the habits and preferences.
“It combines lots of features that I need for work. I would
really want to see the design become the real product and I
would definitely use it…” U01
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“It’s nice to have flexibility in the system. I can use a
different route to complete my tasks with different buttons…”
U02

whiteboard so others can see it later, creating their own salad
bowl and leaving it in the virtual office, and sharing their
thoughts or creativity. One participant mentioned it would be
nice to set up the “time for a coffee break” notification for
each other to show their care.

“I wouldn’t use the subtitle because we never use it…” U02
6.3.3 Personalization

“I would like to leave something on the whiteboard such as
joke or doodle so people can see it if they enter the office
later. It could also have a salad bar and people can create
their own salad bowl and leave it there. It would be nice to
have some game there so people can make their move at
different timing...” U01

Based on the habits and preferences, all participants
mentioned that they preferred the system to be customizable.
The personalization is mainly related to autonomy and
priority. People would like to have decided the widgets’ size,
location, content, the way of notification and how they
manage it. And these decisions would be related to the
priority of their workflow. All participants had their own way
of checking the priorities of their tasks such as emails,
schedule, and tasks. Overall, people like the overview system
and would like to personalize the overview dashboard with
their own preferences.

“I would also look at things that others left on the table in
the virtual office…” U04
“It would be nice to have this notification that could set by
myself or by others. It would be sweet if someone set it up for
me…” U02

“I would like to have my own choice of software such as
Outlook or Gmail…” U05

In a real situation, people may have physical information
such as body language to know if it was good timing to join
the talk. Several participants suggested having more signs for
social interaction such as having the sign on the avatar for
others to know that they would be willing to talk or welcome
to join the conversation.

“The notification would be distracting. I would like to have
priority setting which will only pop up the urgent notification
and the others will only display every 30 minutes...” U06
6.3.4 Interaction

“In the casual situation, I may not want to talk about workrelated files so it would be nice to have icons to symbolize
the types of interaction that I am open to. For example, I am
now happy to be approached about work. To signal the
different interaction is just like the body language in the real
office…” U03

The interaction is the topic that most of the participants were
interested and shared their thoughts about. The interaction
can be divided into three topics: synchronous, asynchronous,
and sign. The virtual office got the most attention from the
participants.

“I would put my headphone icon on all the time. If I want to
talk, I will go to others by myself…” U06

“The virtual office is interesting. It’s a new way to interact
with colleagues. It’s a good way to communicate and a good
way to pass the message...” U04

7.

For the synchronous interaction, most of the participants
mentioned that they liked the features of being easy, fun, and
instant to interact with others in the virtual office. People like
that they can explore around and have multiple interactions.
Two participants mentioned that it was nice to see the “whole
body” and “different sides” of others rather than “only head”.
A participant said she would like to have her own desk to
decorate and the virtual office would be fun because it was
like the RPG game. Although there are some interesting
features that the participants like, the action in real life is still
important. For example, a participant mentioned that she
would get a cup of coffee during the coffee break before she
joined the virtual interaction.

DISCUSSION

RQ1: What is the current experience of working from
home?
While working from home, the most commonly used tools to
interact with others for work were Email, Microsoft Teams,
and Zoom. The most commonly used asynchronous features
of collaboration tools were messaging, sharing documents,
chat room, and coediting documents. The most commonly
used synchronous features of collaboration tools were
sharing screens, dividing video meeting into small groups,
and using a virtual background.
In a comparison of the experience of working from home and
working onsite, the self-reported quality of the work outcome
was about the same. Most people had at least one video or
phone call with people that they worked with. However, the
social interaction with the co-workers became worse and
people are not satisfied with the situation comparing to
working onsite. This finding aligned with the previous study
that indicated the remote workers have the need for social
interaction and the feeling of wanting more people
interactions [8]. There are also some worsening issues such
as the quality of collaboration among co-workers and the

“It is nice to see people with not only their head. You can see
the whole body…” U02
“For the coffee break, I will get the real coffee…” U03
The asynchronous social interaction was the theme that
emerged in the usability test. Participants mentioned that
they would like to have some asynchronous social interaction
with their co-workers such as making the move of a board
game at different timing, doodling or writing jokes on the
14

boundary between work and personal life. As mentioned in
the previous study about remote collaboration, the welldefined process and shared understanding can help to
improve the situation [7]. The work-life balance was better
for people reported to have better time management and
prioritizing method.

positive feedback and people would be willing to try if it was
a real product. Not only the work interaction can be divided
into synchronous and asynchronous, but social interaction
can also be divided into these two categories. For the
synchronous social activity in the virtual office, people enjoy
it to be easy, fun, and instant. At the same time, it should also
have a combination of something real such as a cup of coffee.
For the asynchronous social interaction, people would like to
create and share things such as doodles, jokes, or games.
Furthermore, people would like to decorate their personal
space in this virtual environment. This finding is aligned with
the previous study mentioning the importance of personal
space in virtual reality [22].

The current experience of working from home can be divided
into categories such as infrastructures, time, interaction, new
behaviour, and personal life. The interaction can be
categorized as asynchronous collaboration, synchronous
collaboration, work interaction, and social interaction.
Overall, people would still prefer to work from home in the
future with the trade-off of benefit and drawback.

8.

RQ2: What are the user needs of collaboration
technologies?

LIMITATIONS AND FUTURE WORK

The experience of working from home may differ from the
environment that people stay in. In the survey, we were able
to recruit some participants that have to take care of others
(e.g. children not in school). The pattern of response may be
slightly different between people who were not in these
situations. Previous studies have indicated that taking care of
others while working from home may influence people’s
experience [12]. However, due to the nature of being busy
with work and care at the same time for people who have
caring responsibility, we were not able to recruit people who
have caring responsibility to join the interview or the
usability test. In further research, it can focus on discussing
the experience and user requirements for people who have
caring responsibility while working from home. This study
has focused on the current experience of working from home
and found that people had different thoughts or satisfaction
towards the current experience. The future work could focus
on identifying the factors that would lead to different
situation such as worsening work-life balance.

Based on the findings of the user needs, the design
requirements of the collaboration technology were the
centralised system with the overview that can provide the
necessary information for people to do their work without
switching between tabs. In a previous study about the
centralising system, the centralising system can save the
costs of the business [3]. The design should also include the
functions of communication aid, contacting others,
prioritising system, project management, coediting, events,
social factors, and personal information.
RQ3: What are the design requirements of collaboration
technologies that could improve the experience of
working from home?
The testing of the prototype based on the design requirements
showed that the interface, personalisation, interaction, habits
and preferences are the factors that the users care about. The
interface design is preferred to be simple, clear, consistent,
and clean. The learnability can be done with the tutorial and
it should be easy for the user to learn it without effort.

In this study, the interaction of working from home can be
divided into four dimensions including social, work,
synchronous, and asynchronous. In the future study, it could
focus on understanding the models of these dimensions with
a qualitative study to have more understanding of the nature
of these interactions and further design the better experience
of interaction.

For the motivation to use the new system, it is related to
habits and preferences. The habit includes the things that
people usually used and the methods helped them
concentrate. Accessibility can provide different routes and
flexibility for people to complete their tasks. One issue that
should be kept in mind is about privacy. People should have
an overall understanding of how the system deals with
privacy settings because some information may be personal
for people to share with their organisations.

Due to the pandemic, some countries had lockdown
measures that more people had the experience of working
from home. This study focused on the English-speaking
countries including the UK and USA to understand people’s
experience of working from home which reflects these
countries’ work culture. The findings may only be applicable
to these English-speaking cultures. The future study could
include other countries with different language system and
culture to discover if there were other features of the workfrom-home experience.

People prefer to have their autonomy of personalisation. This
can mainly base on the different ranking of priorities. In the
centralised system, people can decide what are the widgets
that they want to see and also how much information is
shown.

9.

Interaction is the topic that gets most of the attention in this
study. People are really interested in how technology can
help them build up an informal social connection with their
co-workers. The design of the virtual office got lots of

CONCLUSION

This study presented findings of the work-from-home
situation during the pandemic in 2020 through the survey,

15

interviews, design requirements, and the evaluation of the
prototype.

Proceedings of the 16th international conference on Humancomputer interaction with mobile devices & services
(MobileHCI ’14), Association for Computing Machinery,
Toronto,
ON,
Canada,
581–584.
DOI:https://doi.org/10.1145/2628363.2634259

The implications of the study findings may not be applicable
to other countries with a different culture or people with
caring responsibility. Overall, the feedback of the prototype
from the participants are positive and aligned with the design
requirements. This study provides the insights of current
work-from-home experience and requirements for
improving these experiences. For the trend of working from
home in the future, it will be essential to fill gaps in the
technology to help people build a better experience of
working from home.

[6]
Yves Gambier and Luc van Doorslaer (Eds.). 2010.
Handbook of translation studies. John Benjamins Pub. Co,
Amsterdam ; Philadelphia.
[7]
Gopakumar Gopalakrishnan, Sreekumar Pillai, and
Nidhi Dhanju. Collaboration in Offshore Software Projects:
Practices and Challenges. 4.
[8]
Benjamin Koehne, Patrick C. Shih, and Judith S.
Olson. 2012. Remote and alone: coping with being the
remote member on the team. In Proceedings of the ACM
2012 conference on Computer Supported Cooperative Work
- CSCW ’12, ACM Press, Seattle, Washington, USA, 1257.
DOI:https://doi.org/10.1145/2145204.2145393

ACKNOWLEDGEMENT
I would like to thank Professor Cathy Holloway for the
support, guidance and encouragement throughout this study.
Due to the sudden change of the global situation, the study
was changed from the original topic and I am grateful for
having the opportunity to understand the current situation
and to come up with some possible design solutions with the
skills that I have learned so far. I really appreciate Giulia
Barbareschi for the support, guidance and feedback toward
the research. I would also like to thank my family and friends
for support throughout the process. Most importantly, I
would like to thank all the participants for the effort and time
that you invested in the study.

[9]
Amit Kramer and Karen Z. Kramer. 2020. The
potential impact of the Covid-19 pandemic on occupational
status, work from home, and occupational mobility. J. Vocat.
Behav.
119,
(June
2020),
103442.
DOI:https://doi.org/10.1016/j.jvb.2020.103442
[10]
Jie Li, Vinoba Vinayagamoorthy, Raz Schwartz,
Wijnand IJsselsteijn, David A. Shamma, and Pablo Cesar.
2020. Social VR: A New Medium for Remote
Communication and Collaboration. In Extended Abstracts of
the 2020 CHI Conference on Human Factors in Computing
Systems (CHI EA ’20), Association for Computing
Machinery,
Honolulu,
HI,
USA,
1–8.
DOI:https://doi.org/10.1145/3334480.3375160

REFERENCES

[1]
Abrar S. Alrumayh and Chiu C. Tan. 2020.
Supporting Home Quarantine with Smart Speakers. In
Proceedings of Deep Learning for Wellbeing Applications
Leveraging Mobile Devices and Edge Computing
(HealthDL’20), Association for Computing Machinery,
Toronto,
ON,
Canada,
3–8.
DOI:https://doi.org/10.1145/3396868.3400897

[11]
Danielle Lottridge. 2020. Insights from videochat
research in the context of Covid-19. Interactions 27, 4 (July
2020), 9–10. DOI:https://doi.org/10.1145/3406104

[2]
John Arquilla and Mark Guzdial. 2020.
Transitioning to distance learning and virtual conferencing.
Commun. ACM 63, 7 (June 2020), 10–11.
DOI:https://doi.org/10.1145/3398386

[12]
Jerry Martin. 2007. Working and training from
home. In Proceedings of the 35th annual ACM SIGUCCS
fall conference (SIGUCCS ’07), Association for Computing
Machinery,
Orlando,
Florida,
USA,
227–229.
DOI:https://doi.org/10.1145/1294046.1294101

[3]
Wayne Brown. 2002. Centralizing information
technology in a distributed system (again?). In Proceedings
of the 30th annual ACM SIGUCCS conference on User
services - SIGUCCS ’02, ACM Press, Providence, Rhode
Island,
USA,
222–225.
DOI:https://doi.org/10.1145/588646.588700

[13]
Thomas Neumayr, Hans-Christian Jetter, Mirjam
Augstein, Judith Friedl, and Thomas Luger. 2018. Domino:
A Descriptive Framework for Hybrid Collaboration and
Coupling Styles in Partially Distributed Teams. Proc. ACM
Hum.-Comput. Interact. 2, CSCW (November 2018), 128:1–
128:24. DOI:https://doi.org/10.1145/3274397

[4]
Marta E. Cecchinato. 2014. Email management and
work-home boundaries. In Proceedings of the 16th
international conference on Human-computer interaction
with mobile devices & services (MobileHCI ’14),
Association for Computing Machinery, Toronto, ON,
Canada,
403–404.
DOI:https://doi.org/10.1145/2628363.2634267

[14]
Debajyoti Pal, Vajirasak Vanijja, and Syamal Patra.
2020. Online Learning During COVID-19: Students’
Perception of Multimedia Quality. In Proceedings of the 11th
International Conference on Advances in Information
Technology (IAIT2020), Association for Computing
Machinery,
Bangkok,
Thailand,
1–6.
DOI:https://doi.org/10.1145/3406601.3406632

[5]
Anna L. Cox, Jon Bird, Natasha Mauthner, Susan
Dray, Anicia Peters, and Emily Collins. 2014. Sociotechnical practices and work-home boundaries. In
16

[15]
Robert Pierce and Kirk St.Amant. 2011. Working
from home in a globally distributed environment. In
Proceedings of the 29th ACM international conference on
Design of communication (SIGDOC ’11), Association for
Computing
Machinery,
Pisa,
Italy,
223–226.
DOI:https://doi.org/10.1145/2038476.2038519
[16]
Narayan Ramasubbu, M. S. Krishnan, Narayan
Ramasubbu, and M. S. Krishnan. 2005. Leveraging global
resources: a process maturity framework for managing
distributed development. IEEE Softw. (2005), 80–86.
[17]
Xipei Ren, Pengcheng An, Tilde Bekker, Yu Chen,
Rohit Ashok Khot, Martijn ten Bhömer, Yunlong Wang, and
Gabriele Spina. 2020. Weaving Healthy Behaviors into New
Technology Routines: Designing in (and for) the COVID-19
Work-from-Home Period. In Companion Publication of the
2020 ACM Designing Interactive Systems Conference (DIS’
20 Companion), Association for Computing Machinery,
Eindhoven,
Netherlands,
393–396.
DOI:https://doi.org/10.1145/3393914.3395911
[18]
Yvonne Rogers. 2020. Is remote the new normal?
reflections on Covid-19, technology, and humankind.
Interactions
27,
4
(July
2020),
42–46.
DOI:https://doi.org/10.1145/3403586
[19]
Christine Salazar. Building
Negotiating Work at Home. 9.

Boundaries

and

[20]
Vikram Singh. 2020. Workshops are now required
to be conducted remotely: Is this a bad thing? Interactions
27,
4
(July
2020),
52–54.
DOI:https://doi.org/10.1145/3406102
[21]
Casey Swezey and Janet Vertesi. 2019. Working
Apart, Together: The Challenges of Co-Work. Proc. ACM
Hum.-Comput. Interact. 3, CSCW (November 2019), 204:1–
204:22. DOI:https://doi.org/10.1145/3359306
[22]
Laurie M Wilcox, Robert S Allison, Samuel Elfassy,
and Cynthia Grelik. Personal Space in Virtual Reality. ACM
Trans. Appl. Percept. 3, 4, 17.
[23]
“I’d sit at home and do work emails” | CHI ’13
Extended Abstracts on Human Factors in Computing
Systems.
Retrieved
July
19,
2020,
from
https://dl.acm.org/doi/10.1145/2468356.2468603
[24]
(PDF) Using thematic analysis in psychology.
ResearchGate.
DOI:https://doi.org/10.1191/1478088706qp063oa

17

APPENDIX A: TOPIC GUIDE
•

•

Could you tell me about your current position?
o What is your role?
o How long did you work there?
o What is the team size?
o What is the type of company?
What is your daily schedule of working from home?
o Did you start working from home due to COVID?
o Is it different from working onsite?
o Can you describe a typical meeting workflow when you are working

from home?
o Is there any difference in your working hours since you started
working from home?
• What are the types of interactions that you had before you went into homeworking? How you valued these?
o When and how these interactions happened?
o Which of these interactions were synchronous and which are
asynchronous?
o What are the differences between these interactions after you went into
home-working?
•

•

•

How have you found working from home, how has it impacted?
o work
o interaction
o environment
What are the features of working from home that you enjoy?
o Have there been benefits or difficulties of working from home?
o What could be improved for working from home?
Do you use collaboration tools? E.g. Teams,
o When did you start using them?
o How do they integrate into your workflow?
o

•

Do you use it differently before and after working from home?
o What are the features that you like and dislike? Why?
o What could be better designed in these collaboration tools?
What are you using now that you haven’t used before?
o What do you use more?
o What less?
o What do you miss? (Coffee in a café or in-person lunch is a type of
tool)
18

•

How do you appear visible now?
o Do you join remote meetings but work on other things for example to
be seen?
o Do you send more emails? Hit reply more often? Find themselves
posting on social media more?
o Do synchronous activities such as large online meetings drive
unproductive behaviours e.g. dual-tasking?
• Can you “switch off” more at home and work offline (asynchronously) to
think and write /code?
o Are they driven to be seen through collaborative docs?
o

Have you found using more collaborative and synchronous
writing/coding tools useful? Have you used them more?
o What have been the limitations?
o How have work-life boundaries blurred? What have you done to
protect/reinforce/establish these?
• In the future, when the vaccine exists for COVID-19 and people can get back
to the office. How would you like the new normal to be?
o What are the activities that you would like to do at home and the
office?
o What are the tools that you would like to use?
o

How would you like to arrange your time in the office or at home?
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Appendix B: Screens of the interactive prototype
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APPENDIX C: USABILITY TEST PROTOCOL
Usability test tasks
1. Please imagine that today is Monday and you are ready to start your work,
what would you do with the overview screen?
2. You have a meeting at 9:00, where would you find the meeting?
3. In the meeting, you want to have the subtitles. Where will you find the
subtitle?
4. You would like to share the screen with the participants and compare what’s
the difference between your screen and the speaker’s screen. How would you
do that?
5. After seeing the screen, you would like to use the whiteboard to draw your
thoughts and have further discussion. How would you do it?
6. It’s the final stage of the meeting. Lots of people want to ask questions, so do
you. Where would you find the questions list to ask questions?
7. The meeting is over. You want to get back to the overview to check your task.
A notification pops up. What does the notification say?
8. It’s time for a coffee break. You would like to check some social information.
Where would you go?
9. In the social board, what will you do if you want to have some social
connections?
10. In the virtual office, you would like to have a further informal interaction with
others. What will you do?
Interview
1. What are your thoughts about the prototype?
2. What could be improved with this design?
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