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Abstract. Usability and accessibility evaluations with diverse users are
an essential part of an iterative universal design process for digital solu-
tions. The COVID-19 pandemic has made it difficult to run traditional
local evaluations due to social distancing restrictions to reduce infec-
tions. Remote synchronous and asynchronous evaluation methods may
be a solution if it can be used by various user groups, including people
with impairments. Incorporating video conferencing systems into tradi-
tional remote evaluations can be a valuable supplement to — or, given
the current situation, alternative to — traditional usability and accessi-
bility evaluations. We present a protocol for remote formative usability
evaluations designed with accessibility in mind. The protocol explains
how to prepare for an evaluation and its technical setup, how to conduct
synchronous evaluations using video conferencing systems, and how to
debrief and analyze the collected data. We tested this protocol in a pilot
study for an ongoing project where we ran both synchronous and asyn-
chronous remote evaluations. In our pilot, the synchronous evaluation
using video conferencing systems provided opportunities for richer qual-
itative data than the asynchronous evaluation as we ran it. The findings
from the pilot study indicate that the protocol is feasible and can be
used when having participants with diverse abilities or impairments. We
also provide suggestions for others that wish to adapt the protocol.
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1 Introduction

Universal design (UD) is a design process that makes products and environments
usable and accessible to the greatest extent possible by all members of society
regardless of level of ability [23]. One of UD’s main goals is to promote equality
and ensure full participation in society for individuals with impairments [23]. UD
has been shown to give improved products and services, increased market and
customer satisfaction, enhanced community relations and reputation, improved
internal processes, increased financial effects, and avoid legal costs and dam-
ages [12]. Studies have shown that cross-disciplinarity and participation from
user organizations and diverse user groups in the planning, implementation and
evaluation stage of the development process is important for achieving a univer-
sally designed solution, i.e. a solution that is usable and accessible to as many
people as possible [2,3,10,11,13,14,23,26,27].

The COVID-19 pandemic has made the process of involving users with im-
pairments more challenging due to obstacles and challenges related to, for ex-
ample, health concerns, lockdown measures, and travel restrictions. At the same
time, the pandemic has been advancing digitization of the society, and its work-
flows that may offer new opportunities for people with impairments. Remote
evaluations as discussed in several studies [19,27,28] may be a solution for evalu-
ating systems during this challenging time. More people have had to start using
a video conferencing solution such as Microsoft Teams, Zoom, or Google Meet
on a regular basis. Several of these solutions promote their accessibility features.
This could mean that remote evaluation using a video conferencing solution
could offer an even more convenient and accessible evaluation setting for people
with impairments. Much of the research within remote evaluation, however, was
done before these current solutions were available and in common use.

We have investigated possibilities, challenges, and limitations of video con-
ferencing systems in the remote evaluation of usability and accessibility of web
applications and present our findings in this paper. First, we review related lit-
erature concerned with remote usability and accessibility evaluation. Second,
we propose a protocol for using video conferencing systems in remote usability
and accessibility evaluation. Third, we implement the protocol in a remote pilot
study assessing a web application, CAPABLE, where we tested our methodology
with users from different user groups. Fourth, we discuss the observations from
the pilot study and its implications. Finally, we conclude with recommendations
for running remote usability and accessibility evaluations and our future works.

2 Related work

A guide for selecting an appropriate strategy for evaluation of design artifacts
are outlined by Venable et al. including iterative technical and formative eval-
uations [37]. One way to include people with impairments in the UD process is
by conducting formative and summative evaluations involving participants with
impairments at various stages of the design process. The goal of a formative
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evaluation is to determine which aspects of the design work well (or not), why,
and to propose improvements to the design. The goal of a summative evaluation
is to give an overall assessment of a product or service [9].

Both kinds of evaluations reveal barriers, needs, and bottlenecks for differ-
ent user groups and increase the understanding of these issues by the develop-
ers [27,28]. The evaluations are often performed as local (user) evaluations where
the participant and the evaluator are at the same location, e.g. in a usability
lab. These approaches can be resource intensive since they require a dedicated
location, an appointment, and can represent an additional burden for people
with impairments needing to travel to an unfamiliar location [28]. Some of these
burdens could be reduced by having the evaluation at the participant’s home or
another familiar location of their liking in a field study [28]. Here, the evaluators
do the travelling, and equipment may need to be transported for the evaluation
process. This reduces some of the control of a lab environment with standard
equipment and software but expands the diversity of people that can participate.

Consequently, a remote evaluation, where the participant and evaluator are
not in the same location, may provide a convenient and efficient alternative for
both parties [28]. One study with normal-sighted participants found that par-
ticipants often perceive remote evaluations as more comfortable and convenient
than travelling to a local evaluation at a usability lab [6]. At the same time, this
study found that participants had difficulties concentrating on the task at hand,
and that the collected issue descriptions were less rich. These observations have
been confirmed by other studies that showed that remote user evaluation of us-
ability and accessibility give similar quantitative results as a local evaluation, but
that qualitative data was less rich. One reason for the lack of qualitative richness
was due to participants not recording observed issues thoroughly enough, and
the inability for evaluators to observe the participants and ask question where
needed [6,7,27].

Remote evaluation methods can be further split into methods where the eval-
uator and the participant are separated by space alone, i.e., synchronous, or by
space and time, i.e., asynchronous [8]. Studies [6,7,27] showed that synchronous
remote evaluation give similar quantitative results as a local evaluation, but the
qualitative data is less descriptive for asynchronous evaluations. One study [27]
suggested that newer video conferencing systems could increase the richness
of the qualitative data compared to asynchronous remote evaluation methods.
Another study with blind and visually impaired users found that most of the
participants preferred a local test to a synchronous remote test [21]. The main
reason for this preference was that the preparations and setup of the remote
synchronous test were too demanding. The tests were conducted on an internet
phone program, and the authors noted that a web-based application might have
been less technically demanding and might have required less setup.

People around the world have met increasing challenges during the COVID-
19 pandemic related to health concerns, local lockdown measures, or travel re-
strictions. These challenges create demands and needs to running evaluations in
a remote environment. Some people with impairments may be more vulnerable



4 J. T. Simon-Liedtke et al.

in a pandemic. For example, a study examining the effects of COVID-19 on peo-
ple with visual impairment reported that nearly 37% of the 937 respondents have
underlying health problems that make them more vulnerable to COVID-19 [30].
Comorbidities such as diabetes I/II, asthma, heart disease, chronic obstructive
pulmonary disease (COPD), immunosuppression, arthritis, cancer, and kidney
dysfunction in this sample of visual impaired people exacerbated their risk of
getting a severe case of COVID-19. Thus, local or field evaluations can be a
potential source for infection under the on-going global COVID-19 pandemic.
Besides the issues mentioned previously, it may be difficult for people with vi-
sion impairments to keep a safe, comfortable distance when they cannot see
where other people are. Consequently, safety could be added as an additional
benefit of remote evaluation.

Moreover, lockdowns, travel restrictions and other governmental measures for
mitigating the pandemic have encouraged people to stay more at home and not
have visitors. This has made it difficult for people, with or without impairments,
to (1) be willing to travel to a usability lab to participate in an evaluation or
(2) have an evaluator visit them for a field study at home.

In contrast, the advancement of the digitization of the workplace and the
society has offered new opportunities for remote evaluation. Many types of work
have switched to digital forms like home schooling or home office [29] offering
new opportunities also in the field of remote evaluation. Similarly, many other
tasks that before were carried out in person have moved to digital video con-
ferencing systems such as Microsoft Teams, Zoom and Google Meet during the
COVID-19 pandemic [29]. This means that many people, including people with
impairments, that had previously not used video conferences have gained ex-
perience with these collaboration tools. This and the fact that manufacturers
of video conferencing systems claim to have accessibility features [22,40] might
open up new opportunities for remote evaluation in UD.

Although video conferencing systems provide promising opportunities for re-
mote user evaluation, we are not aware of any studies examining how these
current systems can be beneficial for the remote evaluation of usability and
accessibility involving people with impairments. Similarly, there is a need to
study how these evaluations compare to more traditional asynchronous remote
approaches.

3 Protocol for remote evaluation of usability and
accessibility

We propose a protocol for using video conferencing systems for remotely evalu-
ating the usability and accessibility of a web-based application targeting desktop
and mobile devices. The starting point for the protocol is in the Human Risk
& Effectiveness evaluation strategy [37] that emphasizes iterative technical and
formative evaluations early in the process before progressing to a more rigorous
summative evaluation to study the effectiveness, utility, and benefit of the arti-
fact. Specifically, a Human Risk & Effectiveness strategy is recommended when
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one of the major risks of a design is social or user oriented, and it is a goal
to rigorously establish that benefit will continue in real situations and over the
long run [37]. This strategy includes iterative testing, starting with formative
evaluation in an increasingly more naturalistic setting. The protocol presented
here is informed by existing research on asynchronous and synchronous forma-
tive evaluation methods [6,7,27,28], but revised for the use video conferencing
systems like Microsoft Teams and Zoom, which were not included in previous
studies on remote usability and accessibility evaluations [6,27].

3.1 Preparations

Before conducting usability and accessibility testing including people with im-
pairments, it is advisable to remove as many accessibility barriers as possible by
ensuring conformance to accessibility guidelines, such as W3C WCAG 2.0 or 2.1
[31,38,39]. This is important to avoid wasting participants’ and evaluators’ time.
Besides, research indicates that conformance to these guidelines will improve
usability for users with and without impairments [33,34].

The next step is to decide on the goal of the remote evaluation. What
should be found out during the evaluation, how should it be examined, and
who (broadly) will be participating? This usually results in several tasks for the
potential participants to do.

While defining the tasks, one should also look at the different video confer-
encing solutions that are available and decide what will be used to make sure
that the solutions can support our study. Some options to consider can be the
accessibility of the system (both with assistive technology and for potential par-
ticipants to have access to it); the capabilities of the system (e.g., can it record
video? audio? share displays?); and how widely used is the system among the
target group that will be tested? These considerations are most important when
doing a synchronous evaluation. An asynchronous evaluation will normally have
less requirements. One should check information from the video system provider
and consult with experts in the impairment community to make sure that par-
ticipants with a specific impairment can use the system. Additionally, it may be
necessary to offer more than one system option to reach all participants. When
offering multiple options, one should investigate that there are equivalent func-
tions in all system options to get the data that is needed, and that participants
can use at least one of the system options.

Another item to consider under preparations is how the participant can give
informed consent and how this can be recorded. At the same time, one should
consider if and how to distribute compensation to the participants. It is com-
mon to compensate participants in usability studies with money or an item,
such as a gift card, to acknowledge their effort and time participating in usabil-
ity studies [28,36]. For research, the method and value of compensation should be
appropriate for the subject population and the research activities. Since the eval-
uation happens remotely, it may be necessary to investigate alternative methods
for compensation such as gift cards that can be delivered digitally, using a mobile
payment system, or sending something in the mail. A digital delivery can help
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with an instant gratification for participation, but it is not strictly necessary.
Regardless of what is chosen, it is important that compensation is accessible for
the participant. Different places and studies will have different requirements. So,
ensure that your evaluation’s set-up can satisfy them.

Although obvious, it bears repeating that all the documents that are eventu-
ally sent to the participants need to be accessible. As a minimum requirement,
the materials should conform to accessibility guidelines such as W3C WCAG.
Additionally, one can check that the documents work with different types of
assistive devices like screen readers, etc.

3.2 Recruiting participants

As with other evaluations, one must consider how recruitment should be done.
User organizations have traditionally been a good way to get in contact with
people with impairments. When contacting the user organization, offer the par-
ticipants two options including synchronous remote evaluation using video con-
ferencing solutions or asynchronous where participants can do it by themselves
when they want. Then, the organization may be able to contact additional chap-
ters and talk to people that might not normally have been a candidate earlier,
e.g. because of geographical or mobility barriers.

Once participants are recruited, the next steps depend on whether one is plan-
ning on running an asynchronous or synchronous evaluation. For asynchronous
evaluations, participants receive two documents. The first document includes
information about the evaluation, an informed consent form, and information
about how to perform the evaluation. The second document provides all the
tasks the participant should attempt to complete and questions to answer. If
there are specific kinds of feedback that the asynchronous participant should
give, be sure to document how it should be given. One should also schedule a
debriefing interview when the participant has finished the activities.

Participants for a synchronous evaluation need to be contacted ahead of
time to find an adequate time slot for a video conference. Part of the scheduling
includes finding out if a participant is familiar with any of the predetermined
video conferencing systems or if additional guidance is necessary. One can, for
example, offer to send instructions if necessary. It is advisable to choose the
option with which the participant is most familiar, especially if they are using
an assistive device. The reason for letting participants choose is to consider ease
of use and competency, so any lack of skill in using the video conferencing system
would interfere as little as possible with the evaluation task at hand. Participants
should focus on problems related to the web application and not struggle with
unfamiliar video conferencing systems. During this time the information about
the evaluation and informed consent form can be sent to them to read and sign.
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3.3 Running synchronous evaluations

The participants doing an asynchronous evaluation do the tasks on their own
and have a debriefing later. This section focuses on a synchronous evaluation,
although the debriefing for an asynchronous evaluation may have similar steps.

Before starting the session with the participant, make sure that the audio and
video are working on your end of the video system. This will make it easier to
isolate issues if things work on your end. Once the session has started, welcome
the participant, and make sure that the audio and video works for the participant
as well.

If everything is working, the next step is to start with a short briefing session
in which one gives a short summary of the study and its goals, the informed
consent form, and the participant’s rights. It is important to check if the partic-
ipant has given consent as a reply to the initial e-mail. If they have yet to give
consent, give the participant time to read the informed consent form, offer to
read it aloud to them, or provide an acceptable summary. Moreover, the partici-
pants should be given time to close any other applications, such as e-mail before
sharing their screens etc., to protect the participant’s privacy. That way, they
are not distracted during the evaluation as well [21]. It bears repeating that it
is important that consent is given before asking the participant to share their
screen or any recording takes place.

After consent is given, screen sharing recording is started, it is simply a
matter of going through the tasks and collecting the data. For a synchronous
remote evaluation, this is not much different than a local evaluation.

3.4 Debriefing the participant

An asynchronous or synchronous evaluation should end with a debriefing where
the evaluator thanks the participant and the participant can give any final over-
all impressions. This may also provide an opportunity for collecting additional
qualitative information to unclear issues found, especially for asynchronous eval-
uations. This may also be one possible point to provide compensation if it was
not provided at the start of the session.

At this point, the evaluation session is over. Analyzing the data depends on
the data collected and the goals that were set at the beginning of the evaluation.

4 Pilot study implementing the protocol

To see if our protocol is feasible, we used the protocol to pilot an evaluation
of a web application that is part of the ongoing CAPABLEproject [17,18]. The
aim of the CAPABLEproject is to create a universally designed digital tool that
empowers citizens in Norway to actively use their clinical and personal health
information to manage their health. The target users are all citizens, including
elderly people above 65 years old, citizens who have an impairment, using more
than three prescribed medications, or having potential nutritional risks. As one
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of the earliest iterations in our evaluation strategy for CAPABLE, we conducted
a pilot study using our proposed protocol. Feedback from this pilot study is
used to adjust the protocol. At the same time, we use discovered usability and
accessibility issues in CAPABLEto improve the artifact for a later feasibility
study involving more users. The current remote testing is naturalistic in the
sense that it is conducted in a place selected by the users and on their own
devices, but it does not include real data and a real organizational setting.

In addition to developing the protocol, we are interested in comparing asyn-
chronous and synchronous evaluations, and investigate the benefits and chal-
lenges of including video conferencing to the synchronous remote evaluation.
We therefore use our pilot study to prepare investigations of the following ques-
tions: (1) What advantages and disadvantages do the participant and evaluator
experience with synchronous evaluation with video conferencing compared to
asynchronous evaluation? (2) Do both approaches give similar quantitative or
qualitative results? (3) Does synchronous remote evaluation with video confer-
encing improve the subjective qualitative experience compared to traditional
methods like asynchronous methods? (4) Finally, are our protocol guidelines
enough for the smooth implementation of remote evaluation using video confer-
encing systems?

4.1 Study preparation

We identified the central functionality of the CAPABLEweb application and de-
fined tasks around the functionality that the participants would later be asked to
complete. Typical tasks were logging into the application, retrieving information,
registering, and editing data, etc.

We investigated using several video conferencing systems including Microsoft
Teams, Zoom, Google Meet, TeamViewer, and Skype. After trying out all of these
with a focus on accessibility and relevant functionality (e.g. screen sharing and
video recording), we eventually settled on Microsoft Teams and Zoom as they
seemed to have the biggest reach for the groups from which we were recruit-
ing, and with whom we could easily schedule meetings. We also wrote detailed
instructions for how to use these systems for our study and ensured that the
documents that would eventually be sent to participants were accessible, also
for participants using assistive technology. We, for example, made all documents
comply to the WCAG 2.1 standard, and tested the readability of the documents
for screen readers.

For compensation, we devised a method using a mobile payment service. Ini-
tially, we were targeting digital gift cards options. However, it turned out to be
difficult to find digital gift card suppliers where the distribution, information and
use of the gift card was sufficiently accessible and universally designed. Moreover,
we considered issues such as the accessibility of the information about where to
use the gift card, how to get information about the value on the gift card, and
whether it had sufficient usage possibilities, both geographically and digitally.
Instead of using gift cards, we chose to work out a payment routine together with
the administration of our research organization using a mobile payment service
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called Vipps that has broad usage in Norway and has won an award for UD [25].
This routine considered privacy, tax rules, and the accessibility and flexibility
of payment method to suit the diverse needs of our potential participants. Par-
ticipants in the pilot were not compensated as they were participating in the
pilot as part of their regular jobs. For the final remote usability and accessibility
study, participants will receive 300 NOK (around €30) for their effort.

4.2 Recruitment for the pilot study

Participants were recruited through three user organizations: Norwegian Asso-
ciation for the Blind and Partially Sighted (NABP), rheumatics (NRF), and
people with heart and lung diseases (LHL). These organizations are partners
in the CAPABLEproject and have earlier been involved in needs and require-
ments elicitation [17,18]. The participants recruited in this pilot study were staff
persons working in the user organizations. They are user representatives at the
system level, with knowledge of the needs of the group they represent. They were
divided into a synchronous and an asynchronous reference group.

Participants were asked about their preferred video conferencing systems.
For synchronous evaluations, we also provided a document with technical de-
tails about how to start the chosen video conferencing system including screen
sharing if needed. With the provided information, we then set up a meeting on
the preferred platform and sent the participants additional information about
the study and an informed consent form. Participants for the asynchronous eval-
uation also received additional documents as detailed below.

At the time of writing this article, we have recruited four participants for the
pilot. Three participants had the synchronous remote evaluation and one per-
formed the asynchronous evaluation. One of the synchronous participants was a
proficient screen reader user. All participants reported above average experience
with ICT.

4.3 Running the synchronous evaluation

After the briefing session described in the protocol above, we verified that the
participant’s informed consent had been delivered beforehand or provided the
necessary information to obtain informed consent in the briefing. We asked for
consent to the study in general, sharing the display, and recording the meeting.
Only the first two were necessary for us to proceed. The video recording was not
necessary but was meant to aid our analysis after the session. After receiving
consent from the participants, we asked them to activate screen sharing, and
started recording the meeting if consent was given.

Finally, we explained the think-aloud protocol [4] and how to identify usabil-
ity and accessibility issues. As suggested by Nielsen [24], we provided a video
example for a think aloud session if participants were unfamiliar with the tech-
nique.

We started to conduct the evaluation by giving the participant the tasks
using CAPABLE. The screen sharing with the video conferencing systems made
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it possible to observe what the user was doing on-screen, at the same time as
we could see their facial impressions through the camera when the camera was
activated.

To encourage the participant to talk and minimize influence over the par-
ticipants’ focus and workflow, we used acknowledgment tokens [4] rather than
asking too many questions while they were completing the tasks. At the end of
each task, we asked the participants about their experience, and investigated
more details of problems or challenges they might have encountered during the
task. Additionally, we inquired participants about their opinions about pitfalls,
challenges, or possible improvements especially in those cases where the partici-
pant was a specialist in using assistive devices. We also asked them about their
perceived difficulty of the task using the Single Ease Question (SEQ) [32].

4.4 Running the asynchronous evaluation

After agreeing to participate, the participants in asynchronous evaluation were
provided two documents. The first document described how they should per-
form the evaluations, from providing us their informed consent to answering the
questions regarding to testing tasks and arranging for the debriefing session.
We provided instructions and guidance, specifically about what kind of feedback
they should provide in the answers.

In the second document, all the testing tasks and questions that the partic-
ipants were required to answer were presented. These questions were the same
as in the think-aloud protocol in the synchronous evaluation. The aim was to
have the qualitative data collected in asynchronous evaluation as comparable as
possible to those in synchronous evaluation. Following the testing tasks and ques-
tions, we had questionnaires about the CAPABLEprototype and the evaluation
process.

We ensured that these documents were accessible and universally designed,
considering our goal to include diverse users, including participants using assis-
tive technologies in our remote evaluations.

4.5 Debriefing

Finally, we conducted a short debriefing session with synchronous and asyn-
chronous participants. For the synchronous participants, this session followed
right after completing the tasks, while we set up a separate meeting through
video conferencing or telephone for the asynchronous participant. During the
debriefing session we collected additional data by interviewing participants and
with the help of questionnaires. Here, we asked about the participant’s experi-
ence with the artifact and the evaluation process with respect to comfort, ease,
memory, concentration, convenience, preference, etc. [6,27]. We also included a
SUS questionnaire [5] in Norwegian, and a questionnaire with opinions about the
evaluation process. Finally, we asked the participants about their demographic
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background information related to age and gender, ICT experience, and techni-
cal details, such as types and version of assistive device if used, operative system
and browser.

4.6 Analysis

The analysis for each participant was based on notes we made of the observations
during the sessions, and on the video recording in those cases the participants
consented to it. For each participant, two researchers extracted information to
account for the evaluator effect [16]. The relevant problems were summarized
in a list with description of the identified usability and accessibility issue. Each
issue was furthermore categorized as either cosmetic, minor, or critical [1].

We also summarized and evaluated issues related to the evaluation protocol,
such as the order and number of tasks, the design of the tasks, and questions for
the final evaluation. Although the time used to conduct the evaluation varied
between participants, we found that the number of tasks and questions was quite
realistic to conduct within the allocated time, which we had set to an hour and
a half. Since we found that we needed around 15 minutes for the debriefing, we
stopped when there was 15 minutes left of the agreed time, even if the participant
had not completed all the tasks yet. Therefore, it was also important to put the
most important tasks in the beginning of the evaluation. In earlier versions of
the protocol, we also recorded the time for each participant. However, since the
time difference between participants with and without assistive devices might
vary, at the same time as different participants talk sometimes more or less
during evaluation, depending on their personality and/or interaction with the
evaluators, time is not included as a measure for the analysis.

5 Results and discussion

We completed several synchronous and one asynchronous evaluation using our
protocol. Participants uncovered several usability and accessibility issues. We do
not report on these issues since the CAPABLEweb application is in an early
stage of development and this was a pilot study. In the following we focus on
our experiences with the remote evaluation protocol.

All but one participant completed all the tasks in the time allocated (ninety
minutes). In the one case were the participant did not finish, we truncated the
remaining tasks so that we had time to complete debriefing interview instead.
We observed that using assistive devices like screen readers takes more time,
which agreed with our experience from previous evaluations. The asynchronous
participant reported significantly less usability and accessibility issues than any
of the synchronous participants.

In the following paragraphs, we discuss general impressions of the evaluation
procedure including flexibility and social aspects, technical preferences and chal-
lenges, richness of the obtained data, and the usability and accessibility of the
evaluation protocol. We compare both the synchronous with the asynchronous
evaluation, and the fact that we are using video conferencing systems.
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5.1 Flexibility in performing the evaluation

We observed that participants prefer different evaluation types in terms of syn-
chronous or asynchronous evaluation, and different video conferencing systems.

On the one hand, it was faster to recruit participants for the synchronous
evaluation than for the asynchronous evaluation in the pilot study. One reason
could be the social aspect of the synchronous evaluation, and the familiarity
with the video conferencing systems during the COVID-19 pandemic. All our
participants were working from home due to recommendations and regulations
from their employer and the local and national government. Thus, meetings on
Microsoft Teams and Zoom were familiar for all participants. Besides, partici-
pants might have considered the synchronous evaluation easier to perform since
the process did not require them to read instructions or write elaborate answers.
Another reason could have been that participants recruited for the pilot were
doing the evaluation as part of their job during work hours, and it might have
been easier to work a synchronous evaluation in as part of the workday.

On the other hand, the flexibility in terms of time provided to participants
to complete the evaluation by themselves was one of the assumed advantages
for the asynchronous remote evaluation. Hartson et al. [15] pointed out that
asynchronous participants can decide where, when, and how they want to do
the evaluation. During the recruitment, two participants reported that they had
other tasks during the day besides their regular work to do. The asynchronous
evaluation was likely more flexible for them since they could perform the evalua-
tion whenever they wanted. Asynchronous evaluation may also have appealed to
participants who feel uncomfortable talking to or being observed by a stranger,
have social or performance anxiety, etc. Providing the option for an asynchronous
evaluation can remove pressure in the social setting and remove competitive as-
pects in future evaluations.

Moreover, participants preferred different video conferencing systems in the
synchronous evaluations. Some participants, for example, chose Zoom and some
Microsoft Teams. Likely because of having the option to choose, we did not ob-
serve any significant usability or accessibility issues related to participants use of
the video conferencing systems. All the participants successfully communicated
over audio and video and shared their screen with the evaluator.

One advantage of the proposed protocol is the possibility to reach a wider
spectrum of participants. One important aspect in UD is the inclusion of diverse
user groups, and remote evaluation can contribute in achieving that. Diver-
sity in user groups means the users have different abilities and/or impairments,
socio-demographic background, preferences, etc. Using remote evaluations, par-
ticipants in a bigger geographical area can be reached, and diverse user groups
can be included [35]. Using video conferencing systems can make these remote
evaluations feel more natural as the participants can see the evaluator and vice
versa. Our investigated systems allowed screen sharing, such that we could easily
follow the participants on the screen. When a usability or accessibility issue was
detected, we could easily identify them without having to rely on descriptions
by the participant alone.
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However, it is crucial to keep in mind the downsides of conducting remote
evaluations using video conferencing systems, i.e. the challenges that might be
faced by participants who have low or no ICT skills in using these systems. Our
participants were quite skilled in their usage of video conferencing systems but
many people may not have the experience in using video conferencing systems as
they do not have access to or need for them in their everyday life. We, therefore,
suggest to provide detailed instructions on how to use the video conferencing
systems to assist those who need them, and to supplement with local evaluations
when possible.

5.2 System preferences

All the participants chose to use video conferencing on a laptop or desktop
PC (hereafter simply “desktop system”) instead of a mobile phone or tablet
(hereafter simply “mobile system”). This choice was made even though phone
and tablet were listed before PC as possible devices during recruitment.

There may have been several reasons for the participants in the pilot prefer-
ring to use a desktop system. One could be that the people recruited for the pilot
where responding to a meeting during working hours and used the system they
normally use at that time. In addition, while most phones now carry cameras
and microphones, many laptops do as well, and participants may have had the
video conference set-up already to work on their desktop systems.

Another reason could be the amount of time set off to do the study. We
set up an appointment that could last possibly an hour and a half. People may
have been more comfortable doing this length of a meeting sitting at a desktop
system rather than having to hold a device during that time. In addition, using
a desktop system also frees up both hands to do things with the interface or
better use an assistive technology.

Using video conferencing together with a website may have imposed addi-
tional barriers for the participants. That is, the participants might have been
aware that they would not only have to complete the tasks, but also set up the
video connection to the evaluators. This might have been more demanding on a
mobile screen compared to the space available on a desktop screen. Screen shar-
ing in the mobile app versions of these systems includes additional challenges
such as not being able to use the camera or having to move the video window
to work with the rest of the user interface.

Regardless, further research should examine if this was purely by chance or
deliberate, and differences in running a remote evaluation with video conferenc-
ing software on mobile versus desktop systems. If there is a preference for one
system over another, it may be necessary to find ways to have people choose a
particular solution to make sure that different systems are sufficiently covered.

The fact that participants likely use their own equipment does provide the
advantage that they are also likely using their preferred assistive technology con-
figured correctly for them —something that may be difficult or require additional
time to provide in a lab setting with lab-provided equipment.
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5.3 Technical challenges and pitfalls

During our pilot study, we noticed possible technical challenges and pitfalls re-
lated to the camera setup and internet connectivity.

Before running the pilot, we discussed the possibility of recording both the
participant and the screen separately. We ultimately chose only the shared screen
as we felt that it was a fair balance between richness of information and requiring
additional set-up of the users. This is somewhat mitigated by the fact that most
video conferencing systems record both the screen and a thumbnail version of
the participants’ face when participants choose to have their camera on. How-
ever, there could have been richer data recordings of the participants’ faces (for
example, by filming the participant using additional technologies).

Adding additional cameras requires extra set-up by the participant and knowl-
edge of the software. This might have put additional stress on the participants.
In our pilot, some participants in the synchronous evaluations seemed already
slightly stressed in the beginning of the evaluation as they needed to perform the
evaluation tasks while setting up and managing the conference systems on their
own. We could improve this in future protocols by providing a checklist before
the evaluation. In addition, it is always good to emphasize (or reemphasize) that
the artifact is being evaluated and not the participant in these cases [4]. Using
supportive statements and maintaining a calm voice can also relieve some stress
from the participant.

Moreover, McLaughlin et al. [20] emphasized the importance of considering
suitable hardware and software in a study evaluating medical devices remotely.
Connectivity and internet access should also be considered. One issue to keep in
mind when running synchronous remote evaluations in this way is that it depends
on the participant and the evaluator having a stable internet connection with
sufficient bandwidth and corresponding equipment (i.e. a microphone, a camera,
and a computing device). While this may be taken for granted in some parts
of the world, it is not universal. This may lead to excluding segments of people
that should be part of an evaluation. Alternate methods like local evaluations
or field studies have to be used in these cases. In the pilot conducted in Norway,
we did not observe any interruptions related to the Internet connection during
the pilot study.

5.4 Obtaining informed consent

One issue that arose during the pilot was how to properly record that someone
has given informed consent. Participants would normally sign a paper for docu-
mentation in local evaluation studies. Having participants send a certified letter
with a signed form via the postal service, however, was impractical and would
have defeated the purpose of the participants’ convenience of remote evaluation.

Ideally, the participants in the synchronous and asynchronous evaluation
would have signed, taken a picture of, and sent back a respective form right after
the initial e-mail. However, the participants did not always follow the instruction
of providing informed consent before the appointment for the evaluation began.
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To keep the process simple, we chose to record verbal consent on video where
participants consented to both the terms of the study and the video recording.
In cases where participants only consented to the study itself, we asked them to
send a text message by phone or an e-mail with their consent.

5.5 Richness of data in synchronous and asynchronous evaluations

Given the small participant sample in the pilot, we cannot draw any general con-
clusions about the difference in issues between synchronous and asynchronous
evaluations. We can, however, discuss what we experienced as increased rich-
ness of the data we could collect with screen sharing and recording of video
conferencing systems.

From our pilot, the participants in asynchronous and synchronous evalua-
tions could complete the tasks, and we were able to collect data from both types
of evaluations. This is positive and means that our documents for the evalua-
tions were written well enough. Generally, we were able to collect richer, more
detailed data from the synchronous evaluations than the asynchronous evalua-
tion. Our documents for the asynchronous evaluations allowed participants to
write detailed answers to the questions. However, in practice the asynchronous
participant would write that there were some problems logging in, but not go
into details since the participant eventually were able to log in. Contrast this
with a synchronous evaluation where an evaluator could watch the participant
struggle with the login interface and detect nuances in the participant’s voice, ac-
tions, and reactions. Previous research already indicated that the tone of voice
in phone evaluations was enough to sense frustration [6], and we did notice
that facial expressions could add even more information if a participant allowed
sharing of their video camera image. The evaluator could then investigate the
participants’ thoughts or feelings in synchronous evaluations, which often lead
to the discovery of additional usability and accessibility issues.

The recording of the synchronous evaluations provided additional rich data
since it was possible to look back and investigate some details more deeply than
under the initial evaluation. Also, the shared screen made it easier for evaluators
to follow the participants on the screen and back track any possible challenges.
This can be easier with newer video conferencing systems since recording and
screen sharing has become an integrated part of most systems. In lab or field
studies, evaluators would either have to install additional software, or be next to
or behind a participant (i.e., shoulder surfing), which could feel uncomfortable
and intrusive.

That asynchronous evaluations provide fewer and less rich data than syn-
chronous evaluations is consistent with previous findings [27]. One way of im-
proving the data for asynchronous evaluations could be asking the asynchronous
participants to also record their sessions and send the recording to the evaluators.
This does put more burden on the asynchronous participant and evaluators as it
may require installing and learning additional software, having storage space for
the recording, and needing a secure way to transfer and store the recording. On
the other hand, some video conferencing systems provide the ability to record
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and share screen in a session of just one person, so the actual recording may
become easier over time.

5.6 Use of questionnaires

During our evaluation, we noticed the importance of the distinction between
questionnaires and open-ended questions. In this pilot study, we used a question-
naire about the CAPABLEprototype (perceived safety and security, perceived
usefulness, and utility) and the remote evaluation process. In addition to us-
ability and accessibility, answers to such questions are important for the future
success of the remote evaluation protocol. However, reflecting upon our current
findings, it was unclear whether the participants’ answers were based on the
current version of the CAPABLE, or a potential future improved CAPABLEso-
lution. It may also have been difficult, especially for a formative evaluation, to
answer these questions by assigning a value. It may make more sense to probe for
more qualitative data around these perceptions in future evaluations. Therefore,
we will improve the questions in the protocol to clarify these aspects. We will, for
example, include more open-ended questions as a good approach to obtain more
insights from the participants because they can talk more about their experience
and clarify their answers to the questionnaire.

5.7 Limitations

This study was a pilot study with limited reach. An obvious limitation is the
small amount of participants, and that not all of the participants were represen-
tative end users, i.e. elderly people above 65 years old, citizens who are having
an impairment, or using more than three prescribed medications, or having po-
tential nutritional risks. Moreover, we only had one participant using one type of
assistive device, i.e. a screen reader. We have not yet investigated the protocol
for other assistive devices or other impairments. In addition, the participants
in this study were competent users of video conferencing systems. Thus, they
might face less challenges when performing the remote evaluations. During fu-
ture evaluations, we will investigate performances of participants with lower ICT
competence or experience, and on other devices like mobiles, etc.

Despite the limitation and some identified issues for improvement, we have
verified that the protocol is feasible for future remote evaluations. The documents
used and sent to the participants in the remote evaluations were prepared with
keeping accessibility and UD in mind. We also identified some usability and
accessibility problems of the CAPABLEsolution from the participants’ feedback.
These issues have been reflected accordingly, to provide a more accessible and
inclusive remote evaluation experience to the end users, and a more universally
designed CAPABLEfor them in the future.
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6 Future work and conclusion

In this study, we aimed to investigate the use of video conferencing systems
in the remote evaluation of usability and accessibility of web applications by
exploring possibilities, challenges, and limitations through our pilot study. Fol-
lowing the protocol, we conclude that conducting remote evaluation of usability
and accessibility of web applications is feasible for a wider study involving more
participants with different impairments using different assistive devices. The dis-
cussed protocol was designed with accessibility and UD in mind, and our findings
indicate that it was accessible and universally designed enough to be used for a
proficient screen reader user.

We discussed advantages of video conferencing systems in the remote evalu-
ation. The participants could perform the usability and accessibility evaluations
in their most natural settings of surroundings and devices. Flexibility is given to
participants in terms of choosing to take part in a synchronous or asynchronous
evaluation. Those who choose synchronous evaluation, have the freedom to use
the video conferencing system with which they are most familiar. For those who
are busy during working hours or any other reason, they can opt for the asyn-
chronous evaluation and conduct the evaluation by themselves whenever they
want. We observed general advantages of the synchronous evaluation related to
the quantity and richness of the observed data. At the same time, video confer-
encing systems can add an additional layer of richness by allowing the evaluators
to follow the user on-screen and being able to read facial impressions and body
language. The possibility to record both screen actions and camera images that
many video conferencing systems provide can help the analysis afterwards even
more. Moreover, conducting remote evaluation with assistive technology users
using video conferencing systems can be an advantage when the assistive tech-
nology users do not have to bring their assistive devices with them.

Finally, we managed to identify issues related to the evaluation protocol
through the pilot study. These issues have been addressed accordingly to en-
sure iterations of the usability and accessibility evaluations can be conducted
in a more feasible way. In addition, a better participants’ experience can be
provided when the remote evaluation process itself is more accessible and in-
clusive. Moreover, we identified both strengths and weaknesses in the design of
CAPABLEin relations to usability, accessibility, and UD through the remote
evaluations. Since we only conducted a pilot study, we did not have sufficient
participants for a quantitative analysis of the findings. Future work should there-
fore focus on conducting iterations of usability and accessible evaluation using
CAPABLEwith more diverse participants and improving CAPABLEbased on
the participants’ feedback.
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