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ABSTRACT and remote usability tests are likewise conducted synchronously

Synchronous remote usability testing is widely used by HCI re-
searchers and UX designers to investigate users’ thoughts about
prototypes. Researchers can host online meetings to conduct one-
on-one interviews or usability tests conveniently. Although remote
usability testing offers convenience to both researchers and partic-
ipants, recent research shows that participants can be influenced
by the experimental mode. To understand how varied usability test
settings affect participants as well as test results, we conducted a
comparison study of three researcher presence modes, focusing on
the researcher’s social presence. In a between-subjects experiment
with 32 participants, we compared three conditions — (1) Camera,
(2) Avatar, and (3) No-camera. The results show that there was no
significant difference in usability test results. However, we found
that participants tended to ask more questions and complete tasks
more quickly in the camera setting. Based on these results, we dis-
cuss which setting would be beneficial for researchers in remote
usability tests and how the avatar setting could be applied to user
studies as an alternative.
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1 INTRODUCTION AND BACKGROUND

As the COVID-19 pandemic has continued, UX designers and HCI
researchers who conduct user-centered studies have increasingly
adopted remote synchronous usability testing methods [7, 16].
Video conferencing platforms (e.g., Zoom, Google Hangouts) have
become the primary way for many people to work or socialize [4],
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over these tools. In general, researchers and participants meet via
an online conference tool, and participants then perform tasks un-
der the researcher’s moderation [5]. Conducting user studies over
such online platforms allows both parties to meet regardless of
location and lets participants schedule sessions with researchers
flexibly [12].

Despite these advantages, remote usability tests are easily af-
fected by the elements surrounding participants [21]. The under-
lying principles of remote usability testing are largely the same
as those of laboratory usability testing [19]. However, researchers
have no control over participants’ varied environments. For exam-
ple, participants may be distracted by which online conference tool
is used or by how the researcher appears on screen. Furthermore,
during meetings held over online conference tools, people attend
to other participants rather than focusing on the content, and are
sometimes distracted by activity outside the screen [8]. Given that
usability testing aims to probe target users’ behaviors with an inter-
face or prototype in order to test the researcher’s hypothesis [10],
it is important to know whether such surrounding factors affect
these studies.

A substantial body of research in the HCI community has exam-
ined what constitutes an ideal study setting. Alhadreti conducted
a comparison study between synchronous and asynchronous re-
mote usability tests [2]. That study is relevant to our research in
that the synchronous condition was conducted primarily over an
online conference tool, but it did not account for the researcher’s
own presentation within the conditions. Voit et al. explored five
experimental methods (online, AR, VR, lab, and in-situ) to compare
evaluation results using early prototypes [21]. However, that re-
search evaluated smart artifacts rather than websites, and did so in
a synchronous setting.

Specifically, the researcher’s social presence may be a factor
affecting participants and usability test results. Social presence is
the “sense of being with another” [3]; according to social presence
theory, it enables people to perceive others as salient through in-
teraction in interpersonal relationships [17]. This concept allows
people to feel connected with others, and people tend to engage
more in a situation when they perceive a high level of social pres-
ence [18]. For example, students have been asked to turn on their
cameras because camera use is likely to increase their engagement
in the learning situation [1]. Similarly, in the case of virtual assis-
tants, people tend to control the agent more dynamically when they
perceive a higher social presence [15]. A large body of research has
already examined social presence, but it has not yet been explored
in the context of usability testing. We therefore ask the following
question: “Does the researcher’s social presence affect synchronous
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remote usability testing?” Following [1], we controlled the level of
researcher visibility over the camera to answer this question. Based
on prior work [1, 21], we formulated three hypotheses:

(1) H1. Researcher’s visibility affects interface usability result

(2) H2. Researcher’s visibility affects participants’ performance
in completing a task

(3) H3. Researcher’s visibility affects participants’ engagement
with the researcher

To test these hypotheses, we examined how the researcher’s
social presence influences participants in a synchronous remote
usability test. We conducted a comparison study with three con-
trolled settings for how the researcher appeared to participants: (1)
camera, (2) avatar, and (3) no camera. Using the online conference
tool Zoom, participants were asked to complete two tasks on a web-
site while thinking aloud. After finishing the tasks, they evaluated
the website in a post-survey. In total, 32 participants took part in
our experiment.

The results show no substantial difference in website evaluations
across the three conditions. However, we found that participants
interacted with the researcher through questions more often and
completed tasks considerably faster in the (1) camera condition. The
(2) avatar condition ranked second on both measures, and the (3)
no-camera condition ranked last. In summary, when the researcher
disclosed their appearance to participants, tasks were completed
more efficiently and interaction between researcher and participant
increased. Based on this study, we discuss which settings work
best for HCI researchers in remote usability tests, and consider
avatar-mediated communication as an alternative to camera set-
tings. We believe our research contributes to the development of
HCI methodology and broadens the discussion of remote usability
testing.

2 METHODOLOGY

We conducted a comparative study to examine how a researcher’s
social presence affects participants. We manipulated the researcher’s
social presence by controlling the researcher’s camera setting. The
study used a between-subjects design. In the experiment, partic-
ipants were asked to evaluate an existing website by completing
our tasks. Afterward, they answered a post-survey and open-ended
questions. The study was conducted online, and participants in-
teracted with the website using their own computers and internet
connections. All study procedures were reviewed by the Institu-
tional Review Board (IRB).

2.1 Materials

The remote usability test was conducted over the online conference
software Zoom !, which is widely used for meetings and educational
purposes. The platform allowed participants to remotely control the
researcher’s screen and interact with the website, and it allowed the
experimenter to observe participants’ interactions with the website
and to communicate with them through audio, video, and avatar.
For the avatar condition, we used the animal avatars provided by
the tool. These avatars mirror the user’s facial expressions and head
movements.

Thttps://zoom.us/
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The website used for the experiment was the Frans Hals Museum
website 2. We chose this website for three reasons. First, its design
differs from that of conventional websites, emphasizing artistic
interactions. Second, it provides a booking system with a structured
flow as well as an information section that invites exploration. Third,
it has a known usability problem in the ticket-booking process: the
page translation is inconsistent, such that English speakers cannot
complete a booking. We therefore expected this website to elicit
the range of behaviors our study was designed to observe.

2.2 Procedure

After signing up, participants accessed the online meeting link us-
ing their own laptop. Before the experiment began, the procedure
was introduced to the participant and consent was obtained. The re-
searcher then granted screen-control permission to the participant
so that they could carry out the tasks.

Participants were asked to complete two tasks on the website:

e Imagine you would like to visit the Frans Hals Museum
with your younger brother or sister. You have heard that the
museum has a painting workshop. Could you 1) find more
information about the workshop on the museum website,
and 2) reserve a ticket for the event?

e Frans Hals is a famous artist, but you are not very familiar
with his artwork. Could you find an introduction to Frans
Hals and the timeline of his life?

During the tasks, participants in the avatar group were shown an
avatar representing the experimenter, participants in the camera-on
group were shown a live video of the experimenter, and participants
in the camera-off group were shown no video. The researcher asked
participants to interact with the website while continuously think-
ing aloud and verbalizing their thoughts as they moved through
the user interface. All on-screen behavior was recorded.

After completing the tasks, participants were asked to complete
a post-survey (Section 2.4) through Qualtrics, along with open-
ended questions. In the open-ended questions, we asked about their
overall experience and about the researcher’s social presence during
the session.

2.2.1 Researcher’s behavior. Because our study focused on researcher
visibility, it was important to standardize how the researcher be-
haved toward participants. While participants performed the tasks,
the researcher did not prompt them unless they asked for help or
posed a question. This was done because the researcher’s behavior
could otherwise have influenced participants.

2.3 Participants

Participants were recruited through the institutional social science
research pool (SONA). All participants were pre-screened, were
over the age of 18, and were students at Cornell University. We
successfully recruited 32 participants (n = 32; 11 male and 21 female).
After sign-up, we randomly assigned them to the three conditions.
Detailed demographic information is presented in Table 1.

Zhttps://www.franshalsmuseum.nl/en/
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Figure 1: Overall process of our experiment. After recruitment, participants were assigned to one of three conditions: (1) camera,
(2) avatar, or (3) no-camera. After finishing the experiment, participants answered a survey and open-ended questions.

Male Female

Camera 3 9
Avatar 5 5
No-Camera (Audio Only) 3 7

Table 1: Participants Demographics and Condition Assign-
ment

2.4 Measurement

Following [1], we controlled the level of researcher visibility over
the camera. We measured one outcome for each of our three hy-
potheses:

(1) H1. Researcher’s visibility affects interface usability result

(2) H2. Researcher’s visibility affects participants’ performance
in completing a task

(3) H3. Researcher’s visibility affects participants’ engagement
with the researcher

2.4.1 System Usability Scale (SUS) [H1]. We used the System Us-
ability Scale (SUS) [6] in our post-survey to measure perceived in-
terface usability (H1). The SUS consists of a 10-item questionnaire;
an interface scoring above 70 is generally considered to have ‘good’
usability. It is widely used by HCI researchers and UX designers to
evaluate a broad range of products and services. We administered
the SUS items on a 5-point Likert scale (strongly disagree - strongly
agree).

2.4.2  Task completion time [H2]. We measured task completion
time for each task to assess participant performance (H2), following
Voit et al. [21]. Using the timestamps recorded in the transcripts,
we manually measured each task’s completion time: specifically,

the interval between the researcher announcing the start of the
task and the participant finishing it.

2.4.3 Questions asked by participants [H3]. We counted the num-
ber of questions participants asked while performing each task in
order to examine their interaction with the researcher (H3). We
counted one question each time a participant addressed a question
to the researcher during a task.

2.5 Data analysis

2.5.1 Quantitative analysis. We analyzed all of the measures de-
scribed in Section 2.4 using descriptive statistics (mean, SD), one-
way ANOVA, and pairwise t-tests.

2.5.2  Qualitative analysis. We conducted a qualitative analysis of
the open-ended responses. We focused on examining (1) whether
the researcher’s setting influenced participants during the usability
test, and (2) which setting participants would prefer. Working from
transcripts of the audio recordings, which we anonymized before-
hand, each author independently open-coded the responses along
these two themes. After initial coding and discussion, we merged
and organized the codes.

2.6 Ethical considerations

The study procedure was reviewed and approved by the Institu-
tional Review Board (IRB). All participants provided informed con-
sent prior to participating, and their personal information was kept
confidential.

3 RESULTS

We analyzed three measures to investigate our hypotheses: (1)
a comparison of System Usability Scale (SUS) scores across the
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Figure 2: Average System Usability Scale (SUS) score by con-
dition

three conditions, (2) a comparison of task completion time across
the three conditions, and (3) a comparison of participants’ level
of engagement across the three conditions. We then report the
qualitative themes shared in the open-ended responses.

3.1 System Usability Scale (SUS)

As seen in Figure 2, the average score for the avatar condition was
74 (SD = 6.687). For the camera condition, the average score was 72
(SD = 6.696). The average score for the no-camera condition was
73.75 (SD = 6.263). We conducted an ANOVA to determine whether
there were significant differences among the means of the three
conditions. The null hypothesis of no difference among the means
could not be rejected, indicating that there were no statistically
significant differences among the three conditions. This suggests
that the researcher’s camera setting did not significantly affect
participants’ perception of the web design (H1).

3.2 Task Completion Time

As seen in Figure 3, participants in the condition where the re-
searcher turned on the camera completed the usability tasks faster.
For task 1, the average completion time was 3:18 (SD = 1:07) in the
camera condition, 3:40 (SD = 1:50) in the avatar condition, and 4:24
(SD = 1:19) in the no-camera condition. For task 2, the average com-
pletion time was 0:56 (SD = 0:25) in the camera condition, 1:23 (SD =
0:37) in the avatar condition, and 1:11 (SD = 0:37) in the no-camera
condition. We conducted t-tests to compare task completion time
between conditions. The results showed a statistically significant
difference between the camera and no-camera conditions: partic-
ipants completed tasks significantly faster when the researcher’s
camera was turned on (p = 0.0269). These results suggest that the
researcher’s visible presence may affect participants’ motivation
and focus, leading to faster task completion.

3.3 Questions by Participants

As seen in Figure 4, participants were more likely to ask the re-
searcher questions when the researcher was visible on camera. The
average number of questions asked during the tasks was 1.583 in
the camera condition, 0.9 in the avatar condition, and 0.7 in the
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Figure 3: Task completion time by condition
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Figure 4: Number of questions asked by participants, by con-
dition

no-camera condition. The corresponding totals were 19, 9, and 7
questions. Pairwise t-tests revealed a statistically significant differ-
ence in the number of questions asked between the camera and
no-camera conditions, with participants asking significantly more
questions when the researcher’s camera was turned on (p = 0.0267).

3.4 Summary of Quantitative Analysis

In summary, the researcher’s visibility had no measurable impact
on usability test scores (H1), but it did affect task efficiency (H2)
and participant engagement (H3).

3.5 Qualitative Analysis

3.5.1 No perceived effect on results. Most participants believed that
the researcher’s presence did not interfere with their behavior; they
tended to concentrate on completing the tasks rather than attending
to the researcher. One participant stated: “T was trying to complete
the task as the researchers asked me, so I am confident that I finished
the tasks without being affected by researcher’s setting.” (P13 — no
camera) Even in the no-camera setting, because it is common for
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meeting partners to turn their cameras off, participants understood
the researcher’s situation and tried to stay focused on the study.

3.5.2 Confidence in User studies. Although participants did not
believe the camera setting affected their results, most of them (N=26)
preferred the experimental setting with the camera.

“I would just say turning on camera is probably the
most ideal. Because it’ll be helpful to answer the ques-
tion” (P17 — camera)

When the researcher turned off the camera, participants felt as
though they were talking to themselves during the test, which left
them feeling disconnected. Participants also wanted supervision
and affirmation while working, because they hoped to complete the
tasks accurately. When the researcher’s camera was on, participants
felt that the researcher would guide them if they became lost.

In the avatar condition, some participants said they were sur-
prised, as researchers do not typically use avatars. Notably, partic-
ipants who themselves preferred not to turn on a camera favored
the avatar over the camera setting, because they did not want to
feel surveilled by the researcher.

“Might feel pressure if (researcher) camera is on, I
(would feel like) someone is seeing me” (P4 — avatar)

Conversely, a participant who preferred cameras to be on also
viewed the avatar setting positively, but for a different reason: they
felt the avatar mitigated the sense of disconnection better than
turning the camera off.

“Cat visualization is better than a black screen. Similar
to actual faces is comforting in a way” (P25 — avatar)

However, participants found it hard to read the researcher’s
expression through the avatar. The avatars were also imperfect
and could not fully reproduce the researcher’s movements. As a
result, participants reported that they sometimes over-interpreted
the researcher’s expression or tried to visualize the researcher based
on their voice alone.

4 DISCUSSION

In what follows, we discuss our results in relation to our research
question and consider which settings benefit researchers conduct-
ing user studies remotely. We also propose avatar-based remote
usability testing as an alternative approach for researchers.

4.1 Suggestions for Researchers’ Settings in
Usability Tests

Regarding H1, we found that usability test results are not substan-
tially affected by the researcher’s visibility. Voit et al. similarly
found that the research method does not affect the assessment
of prototype usability [21]. Regardless of how the researcher pre-
sented themselves, participants evaluated the system comparably
and identified the same usability problems. Based on our qualita-
tive analysis, this may be because participants focused primarily
on completing the tasks.

On the other hand, depending on the type of user study, the
researcher’s camera setting and other factors influencing social
presence merit consideration (H2, H3). Our finding that partici-
pants interacted more with the researcher in the camera condition
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aligns with research on social presence in other contexts [15, 20].
The degree of social presence affects learners’ levels of interaction
in online learning [20], and Shao and Kwan found that the social
presence of a voice assistant leads users to control the agent more
dynamically [15]. Questions and dynamic interaction matter in us-
ability testing, depending on the researcher’s goals [10]. If a study
involves think-aloud or interview components in which partici-
pants must be encouraged to share their thoughts, a ‘camera-on’
setting is more likely to open them up than a setting without a
camera — much as researchers commonly use ice-breaker questions
to help participants disclose their thoughts.

Taken together, usability test results are not affected by the
researcher’s appearance, but we encourage researchers to give
participants a stronger sense that the researcher is present with
them, depending on the purpose of the usability test.

4.2 Expression-captured Avatar as an
alternative approach for organizational
communication

Expression-captured avatars have been used to represent users for
various purposes in computer-mediated communication, such as
messaging (Memoji in i0S) [13] and live streaming (Virtual YouTu-
bers) [11]. Although avatars have long been used in games and chat,
expression-captured avatars additionally reproduce users’ physi-
cal expressions, including facial expressions and movements [13].
For this reason, they convey greater social presence than a setting
without a camera [9]. In our study, we found that such expression-
captured avatars could potentially serve as a medium for usability
tests, accommodating both participants who feel pressured by being
observed and those who feel disconnected without the researcher’s
visible presence.

Avatar-mediated communication may also suit researchers who
wish to protect their own privacy from participants. In Lu et al’s
work, live streamers who use virtual characters feel comfortable
disclosing experiences because they do not have to show them-
selves [11]. Likewise, junior researchers might feel less pressure
when beginning a study if they use an avatar. Researchers could
also select an appearance tailored to their participants. For example,
a researcher might choose a well-known character when running
user studies with young children in order to increase engagement.
Using Al-generated characters, Pataranutaporn et al. demonstrated
that such portrayals can be used productively for health checkups
with older adults and for education with young children [14]. In
this study we focused only on the animal avatars provided by an
online conference tool; future research could explore how avatar
appearance might be used to increase participant engagement.

However, as our qualitative analysis shows, avatar-mediated
communication has limitations in expressing emotion. Avatars may
fail to deliver social cues accurately because they render expression
abstractly, and people may misinterpret them. The avatars we used
displayed only simple head movements. Park and Suk demonstrated
that Memojis convey emotion insufficiently through facial expres-
sion alone [13]. Similarly, if researchers adopt avatars as part of a
research method, participants may not grasp the researcher’s intent
during the experiment. Future studies could investigate how to
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improve avatar-mediated communication in the context of usability
testing.

5 LIMITATIONS

We acknowledge several limitations in our study and believe that
follow-up research can address them. First, we collected sparse data,
which limited our ability to assess statistical significance. Given the
nature of the experiment and our limited time, we used a between-
subjects design and were unable to recruit as many participants
as such a design warrants. A larger sample would support more
robust statistical analysis.

Second, we used a single online conference tool (Zoom) because
it is widely adopted, and we recruited through an institutional
research participant system (SONA). Our participants were under-
graduates majoring in Information Science or Communication. The
results may therefore not generalize to other tools or populations.

Third, the avatar used in our study was Zoom’s default feature.
This feature is still in beta and is not fully reliable: unexpected
problems can occur, such as the avatar suddenly disappearing. This
may have affected our results to some extent.

Finally, the tasks were subjectively easy for our participants.
Because most were undergraduates studying Information Science,
they completed the usability tasks with little difficulty even though
the website is hard to navigate.

Future research in this area should adjust the study design in
several ways. First, the usability tasks should be more difficult; a
well-calibrated task should involve more steps and should not be
trivially completable. Second, where possible, researchers should
design their own web prototypes for usability testing. Doing so
removes the possibility that participants are already familiar with
the site and eliminates a confounding variable. In future work, we
hope to recruit a larger and more diverse participant pool and to
run more in-depth experiments with a more complete experimental
setup, which would allow us to examine the significance of these
results more effectively and to identify factors overlooked in the
present study.

6 CONCLUSION

In this study, we investigated how a researcher’s social presence
affects remote usability tests. The results showed no significant dif-
ference in usability test scores across the three conditions (camera,
avatar, and no-camera). However, participants asked more questions
and completed tasks more quickly in the camera setting, indicating
that camera use may support more effective communication during
remote usability testing.

These findings have implications for researchers conducting
remote usability testing, suggesting that camera use may help es-
tablish an effective communication channel with participants. At
the same time, the avatar setting may serve as a useful alternative,
and researchers could select avatars matched to the interests of a
particular participant group.

Overall, the results of this study highlight the importance of
considering the impact of communication modes on the user ex-
perience in remote usability testing, and suggest that researchers
should choose the most appropriate mode based on the goals and
objectives of their study.
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