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Opportunistic interactions—the unstructured exchanges that emerge as individuals become aware of each
other’s presence—are essential for relationship building and information sharing in everyday life. Yet, fos-
tering effective opportunistic interactions has proven challenging, especially at professional events that
have increasingly transitioned from in person to online formats. In the current paper, we offer an in-depth
qualitative account of how people initiate opportunistic interactions in social VR. Our participants consisted
of 16 individuals with ongoing experience attending VR-mediated events in their professional communities.
We conducted extensive observations with each participant during one or more events they attended. We
also interviewed them after every observed event, obtaining self-reflections on their attempts to navigate
opportunistic interactions with others. Our analysis revealed that participants sought to understand the
extent to which social VR preserved the real-world meanings of various nonverbal cues, which we refer to
as verisimilitude. We detailed the unique connections between a person’s perceived verisimilitude and their
social behaviors at each of the three steps toward initiating opportunistic interactions: availability recognition,
attention capture, and ice-breaking. Across these steps, the VR platform typically replaces complex social
mechanisms with feasible technical ones in order to function, thereby altering the preconditions necessary
for a nonverbal cue’s social meanings to remain intact. We identified a rich set of strategies that participants
developed to assess verisimilitude and act upon it, while also confirming a lack of systematic knowledge
guiding their practices. Based on these findings, we provide actionable insights for social VR platform design
that can best support the initiation of opportunistic interactions for professional purposes.
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1 Introduction

Social VR has the potential to expand human interaction possibilities, reaching beyond what
traditional computer-mediated mediums can offer [48, 49]. By combining the spatial immersion of
VR technology with the social connectivity of online platforms, people can experience the lifelike
sense of “being together” while remaining physically apart [23]. These affordances pave the way
for more natural and fluid social behaviors within virtual environments.

The current research connects social VR with opportunistic interaction in professional settings—the
unstructured yet essential exchanges that enable social bonding and knowledge transfer among
members of the same workspace or community. Previous work in CSCW and communication
research has delved deeply into each of these areas. Behavioral studies on how people coordinate
spontaneity in workplace communication can date back to early 1990s, followed by two decades
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of experimental work aiming to reproduce this coordination in remote settings (e.g., [20, 35, 72]).
Under a separate endeavor, recent scholarship has explored the emerging use of social VR for social
hangouts and networking in informal meetups (e.g., [41, 48, 52]). Little research, however, exists at
the intersection of these two, although social VR arguably holds greater promise than most other
mediums for supporting high-stakes interactions.

We offer an in-depth qualitative account to address this oversight. Specifically, we investigate
factors that contribute to the successes and failures of opportunistic interaction in VR-mediated
professional events. All participants involved in this investigation were authentic users of social
VR. With their consent, we shadowed each person during one or more public professional events
they have signed up for, closely observing the way they navigated each opportunistic interaction
in its social context. We also conducted post-event interviews with the person to gather their
retrospections, enabling triangulation. The data obtained from these steps allow us to develop a
nuanced understanding of how interaction unfolds in a context jointly characterized by spontaneity,
professionalism, and virtuality.

Our findings provide rich empirical insights that solidify the promise and current roadblocks
toward effectively initiating opportunistic interaction in social VR. At the center of these findings
lies the notion of verisimilitude, or the participant’s perceived extent to which a social VR environ-
ment has preserved the real-world meanings of various cues exchanged there. Our participants’
behaviors and interview responses revealed three distinct steps leading to the eventual occurrence
of opportunistic interaction in professional settings: availability recognition, attention capture, and
ice-breaking. At each step, an individual’s assessment of verisimilitude could be disrupted by a
varied set of issues. Participants demonstrated an escalating need for high verisimilitude as they
advanced through the three steps. They showed an increasing reliance on the host’s assistance when
this need was not met. These insights provide actionable guidance for the design of future social
VR platforms, as well as for people who navigate professional interactions via those platforms.

2 Related Work

In this section, we begin by reviewing literature on opportunistic interactions in traditional face-
to-face workplace contexts, emphasizing its crucial role in professional settings and how it often
begins as a momentary interaction using both verbal greetings and non-verbal cues (Section 2.1).
We then examine how opportunistic communication unfolds and is facilitated through virtual
video-conferencing, comparing the similarities and differences between face-to-face and online
video-mediated versions of opportunistic interactions for professional purposes (Section 2.2). Next,
we consider social VR as a platform for opportunistic interactions, noting that much of the existing
research explores VR social interactions in non-professional contexts. We discuss the challenges
and strategies people use in these settings (Section 2.3) and conclude with insights on why these
strategies may not directly apply to professional contexts.

2.1 Opportunistic Interactions in Face-to-Face Professional Settings

Opportunistic interactions play a crucial role in professional, face-to-face settings [19, 39]. Studies
show that in office environments, opportunistic interactions can constitute up to approximately 92%
of all conversations [78], fostering strong social bonds among colleagues [32], enabling spontaneous
problem-solving without the formal pressures of meetings [12], and helping to build meaningful
interpersonal relationships [15]. Beyond the workplace, opportunistic interactions is equally es-
sential in professional contexts like conferences and workshops, where it facilitates networking,
secures business clients and contracts, and promotes academic collaborations [47, 56].

Despite the prevalence of opportunistic interactions in professional settings, initiating these
interactions can feel challenging due to the complex and dynamic behaviors involved [60]. Research
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in communication and psychology has therefore examined how face-to-face conversations are
initiated, identifying two main features: audible and non-verbal cues [38, 59]. For example, Pillet-
Shore analyzed 337 video-recorded openings of face-to-face interactions, finding that people
often use greeting utterances like Hello or Good morning to acknowledge another’s presence as a
conversation starter. While these greetings may appear similar, they carry subtle nuances along
a prosodic continuum, with ‘large’ greetings expressing positivity and ‘small’ ones conveying a
neutral stance [59].

Non-verbal signals are also essential and often work in combination with audible cues to initiate
opportunistic interactions in face-to-face settings. Previous research observed that visible smiling
frequently accompanies greeting utterances, facilitating conversation openings [38]. Additionally,
individuals may adjust their body positions during moments of co-presence to ease the initiation
process, allowing them to reset spatial and territorial orientations for a smoother approach [27, 51].
In another study, Keevallik analyzed a full-day recording of 11 young people working together,
finding that factors such as posture, gaze, and the bodily orientation of fellow workers contribute
to attracting responses from others [37].

In short, the above literature reveals that multiple elements, both verbal and non-verbal, con-
tribute to the successful initiation of opportunistic interactions face-to-face. It is worth noting
that, while multiple signals influence a dyad’s perceived availability and willingness to engage,
the duration of this initial stage is typically as brief as a few seconds [60]. Although turn-taking
generally becomes the norm once the conversation has started [70, 79], in face-to-face interaction,
the initiation phase can be viewed as a single, cohesive, and brief process.

2.2 Computer-Mediated Informal Communication in Professional Contexts

Over recent decades, advancements in computer-mediated communication (CMC) tools, including
instant messaging and video conferencing, have profoundly reshaped communication in profes-
sional contexts, transitioning from solely co-located, face-to-face interactions to more flexible,
frequently remote environments [16, 21, 83]. The shift was accelerated by the COVID-19 pandemic,
which prompted many companies to adopt fully remote work models through team-based video con-
ferencing [5, 18, 30]. Despite this flexibility, remote settings greatly limit opportunistic interactions
that naturally occur in physical workspaces [7, 19]. Previous literature attributes this reduction in
CMC-based opportunistic interactions to two main factors: the lack of spatial relationships in video
conferencing—similar to hallways in physical offices that facilitate casual encounters [35, 65]—and
the absence of rich cues prevalent in face-to-face interactions [14, 21, 28].

Regarding the first challenge, CSCW researchers have long investigated ways to foster a sense
of co-location in distributed video conferencing (e.g., [4, 17, 25, 31, 63, 74]). For example, early
work by Fish et al. attempted to simulate physical proximity by placing human-scale screens in
workspaces on different floors, encouraging workers in separate locations to engage in spontaneous
conversations [20]. Later, CRUISER [21, 64] and Montage [71, 72] extended this concept to desktop-
based video software. CRUISER was inspired by the concept of roaming a hallway and meeting
people opportunistically; it facilitated both intentional and system-generated spontaneous video
connections between users. Montage, on the other hand, introduced a gradual appearance and
fading effect for the other person’s image, simulating movement closer to or farther away to
mimic interactions in physical spaces. While these early explorations were not directly integrated
into later video conferencing systems, the concept of rendering proximity has become widely
adopted. For example, commercial platforms like Gather.town ! use a shared 2D spatial layout
where distributed users can see and approach each other. When users come into close proximity,

1Gather.town: https://www.gather.town/
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a traditional video chat interface appears, allowing them to initiate spontaneous interactions. A
recent study by Sanchez et al. found that such features indeed enhanced users’ awareness of
each other, making it easier to determine when to interact, interrupt, or initiate a conversation.
However, Gather.town users still reported insufficient information on whether others were actually
interruptible for a conversation, essentially due to the lack of non-verbal cues within the 2D spatial
layout interfaces [57].

It should be noted that non-verbal cues such as facial expressions, gaze, and gestures are widely
utilized during video conferencing [55]. For example, studies have shown that gestures frequently
enhance verbal communication, posture and facial expressions convey subtle emotions [35], whereas
gaze can foster trust when well-perceived through video streaming [54]. However, unlike in face-
to-face opportunistic interactions, these non-verbal cues generally only come into play after a
conversation has started, as the basic design of video conferencing does not enable their use prior
to video streaming. Additionally, research has suggested that in video conferencing, non-verbal
cues can create an illusion of transparency, leading users to overestimate their effectiveness [36].

In summary, CMC tools have become essential in today’s professional environments, enabling
remote and flexible work arrangements. However, the reliance on video cameras and 2D screens
weakens the sense of co-presence and limits the effectiveness of non-verbal cues for initiating
opportunistic interactions. Although considerable research has aimed to enhance opportunistic
interactions in video conferencing, this remains a challenging task.

2.3 Opportunistic Interactions in Social VR Events

While VR has long been a key area of research in HCI [8], its use in social contexts has only
recently gained attention, driven by the rise of affordable commercial VR hardware, such as the
Meta Quest? and HTC Vive®. On social VR platforms, multiple users can interact with each other
in 3D-rendered virtual spaces, accessible either via head-mounted displays (HMDs), or desktop
setups using keyboard and mouse devices [48, 49].

Research has identified three major technical features unique to social interactions in VR. First,
VR offers full-body avatars and real-time gesture capabilities within high-fidelity, immersive 3D
environments [24]. Second, it supports rich spatial and temporal experiences, fostering emotional
connections similar to those in face-to-face interactions [9]. Third, VR enables both verbal and
embodied communication, allowing for a broad range of social activities [44, 48, 52, 69, 81, 82].
Consequently, unlike video conferencing, which is widely used in professional workplace settings,
social VR platforms are naturally designed for more casual social gatherings [41], making them a
promising venue for opportunistic interactions.

For example, in a recent study, Freeman et al. interviewed 30 social VR users and found that their
primary goal was to meet new people rather than maintain existing relationships. Participants
built friendships through activities like dancing, sleeping, studying, homework help, and gaming,
often connecting on first contact [22]. Further research by Maloney et al. observed how informal
encounters in VR led to the initiation of opportunistic interactions. They found that a wide range
of non-verbal signals were used to initiate connections, from simple nods and waves by avatars to
more dynamic and sometimes “wild” gestures, such as dancing, kissing, pushing, bumping, and even
blocking others’ view to capture attention [44]. Many of these strategies would be uncommon or
even considered inappropriate in face-to-face interactions between people meeting for the first time.
Nevertheless, these “unconventional” behaviors are far more tolerated in the social VR context.

2Meta Quest: https://www.meta.com/quest/
SHTC Vive VR Headset: https://www.vive.com/us/
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More recently, an increasing number of professional events have been hosted in social VR,
influenced by the COVID-19 pandemic (e.g., [2, 50, 53]). For example, both the IEEE VR 2021 [50]
and VRARBB@SocialVR [53] were academic conferences hosted on social VR platforms, Virbela and
AltspaceVR, respectively. At IEEE VR 2021, attendees could choose between traditional tools such
as YouTube and Twitch for talk broadcasting and text-based interaction, or immerse themselves in
the Virbela space to watch talks and interact with other VR attendees. In VRARBB, participants
engaged in topic-oriented discussions in AltspaceVR, spread across six weeks of conference time.
While participants in both events reported high levels of engagement and found VR to be a suitable
medium for academic gatherings, both studies provided limited detail on how social or spontaneous
interactions actually unfolded in these environments. The above bulk of literature prompted our
research question (RQ):

RQ. How do people initiate opportunistic interactions at professional events in social VR?

3 Method

We investigate the above RQ through a qualitative study involving 16 individuals. With the partici-
pants’ consent, we shadowed them to observe their opportunistic interactions with others at 23
distinct professional events across 4 social VR platforms. Each event lasted between one and two
hours, with total attendance ranging from twenty to fifty. We also conducted in-depth interviews
with each participant after their events. Following the theoretical sampling process suggested by
grounded theory [26], we iterated through generating codes from collected data and reviewing
and elaborating these codes by collecting more data. We stopped the data collection once all core
variables reached saturation. The remainder of this section details our recruitment strategy, the
types of data being collected, and the data analysis approach. The study was reviewed and approved
by the University Institutional Review Board (IRB).

3.1 Recruitment Strategy

The majority of our recruitment took place through the dissemination of digital flyers via two
channels: internal mailing lists within the researcher’s institutions and VR-relevant public interest
groups on social media. Qualified participants must be a) at least 18 years of age, b) comfortable
speaking with the researcher in English, and c) have already signed up for one or more VR-based
professional events to attend prior to enrolling in our research. In addition, we purposefully looked
for individuals with various backgrounds in terms of the role(s) they had acted in at the target
events, the platform(s) they had used, and their overall experience with social VR. This strategy
enabled us to remain sensitive to the potential similarities as well as differences across them. Our
final sample consisted of 16 individuals who satisfied all the above criteria. Table 1 details the
background of each participant.

3.2 Event Contextualization

All 23 professional events in this study were public, stand-alone gatherings. Unlike academic
conferences such as IEEE VR [2, 50], which host a series of VR talks, panels, and discussions over
multiple days with the same group of participants, the events we attended were one-off gatherings,
primarily aimed at fostering networking opportunities among professionals within a time frame of
60 to 120 minutes. Attendees at these events usually shared a common interest, but they often did
not know each other beforehand.

A typical event began with an opening, often a short talk or panel discussion. Depending on
the event, the themes of these openings were usually tailored to the specific professions involved.
For example, a professional event focused on technology might begin with a speech on blockchain
communities and their ongoing investment activities, whereas an event centered on art and design
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could start with a panel discussion about the career potential of digital art. These introductions
were generally brief though, as they mainly served to provide context for the event and to set the
stage for the networking activities that followed.

Each event allocated substantial time for networking, which typically occurred in one of two
formats. Some events featured unstructured networking sessions, where attendees could meet and
interact with other professionals organically. A few events framed the networking component as a
tour of a virtual space, where attendees were encouraged to engage in open conversations during
the tour. Alternatively, they were free to leave and rejoin at their convenience.

The events we attended generally fell into the following professional communities: art and design,
where events were mainly hosted by artists or organizations that promote digital art; technology,
where events were led by technologists, hobbyists, and entrepreneurs, such as those from gaming
companies; and education, where events were organized by educators or librarians, for example,
those interested in extending classroom activities into VR.

Table 1. Background information of all participants.

Event Participant Observed Events Other Distinct Historical Events I ) Frequency of Attending

D D Role Platform Role Platform . ¢ v Age  Gender Social VR Events

1 P1 Attendee  VRChat Attendee VRChat, AltSpace Art and design 25-34  Female Several times a year
2 P1 Attendee  AltSpace

3 P2 Attendee  VRChat Attendee 'VRChat, AltSpace, Venu Tech development 25-34  Male Several times a year
4 P2 Attendee Venu

5 P2 Attendee Venu

6 P3 Attendee  AltSpace Attendee VRChat Education 18-24  Female Several times a year
7 P4 Attendee  VRChat Attendee ‘VRChat Art and design 25-34  Female Several times a month
8 P4 Attendee  VRChat

9 P5 Attendee  AltSpace Attendee VRChat, Horizons Education 35-44 Male Several times a year
10 P6 Attendee  AltSpace Attendee ‘VRChat Education 18-24 Male Several times a year
11 P7 Attendee Venu Attendee, Host AltSpace, VRChat Tech development 35-44 Male Several times a month
12 P8 Attendee Venu Attendee, Host AltSpace Tech development 25-3¢  Male Several times a month
13 P9 Attendee  Engage Attendee AltSpace Education 45-54  Female Several times a year
14 P10 Attendee  Engage Attendee VRChat, AltSpace Tech development 2534 Male Several times a month
15 P11 Attendee  Engage Attendee VRChat Tech development 25-3¢  Male Several times a year
16 P12 Host AltSpace Attendee AltSpace, VRChat, Engage Tech development 18-24 Male Several times a week
17 P12 Host VRChat

18 P13 Host Venu Attendee VRChat Tech development 25-34 Male Several times a week
19 P14 Host Venu Attendee VRChat Tech development 25-34 Male Daily
20 P15 Host VRChat Attendee VRChat, RecRoom Art and design 25-34  Male Several times a week
21 P15 Host VRChat

22 P16 Host AltSpace Host Engage Education 45-54  Female Several times a week
23 P16 Host AltSpace

3.3 Observation and Interview Protocol

We developed two semi-structured protocols to guide our observations and interviews with each
participant, respectively.

Observation Protocol and Consent Approach. With participant consent, we observed one or more
professional events they attended within their identified professional community. Before each
observed event, the researcher attended several additional events with the participant, upon
invitation, to become familiar with the participant’s professional community.

During the observed event, the researcher maintained an appropriate distance from the partici-
pant, refraining from initiating any verbal or non-verbal interactions with the participant or others
unless approached. The observation notes collected from each event document: a) interactions
between the participant and others, especially the participant’s attempts at initiating opportunistic
interactions; b) behaviors that the researcher deemed worth discussing in post-event interviews;
and c) the researcher’s own experiences as an observer. When an observation ended, the researcher
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sent her notes to the participant for review and removed information that the participant preferred
not to be recorded, if any.

Other individuals who may have interacted with the participant were not individually consented.
Instead, we implemented proxy consent, in which a third party acts as an intermediary to inform
others about the research activity [33], to encourage transparency and reduce risk. While not
equivalent to directly informed consent, proxy consent is often used in observational research
where obtaining direct consent from all involved is impractical. In particular, we informed each
event’s host of our observation plans in advance. These hosts, typically recognized as organizers or
moderators in the community, were given discretion to decide whether to verbally announce the
researcher’s presence and purpose at the beginning of their event (e.g., clarifying that the researcher
was not collecting any personally identifiable information). Correspondingly, the researcher entered
events with a virtual nametag diplayed above her avatar, identifying her role as a researcher to all
attendees at the event.

Interview Protocol. The same researcher also interviewed each participant within 24 hours
following the event at which they were observed. All interviews took place via Zoom, with each
lasting around one hour. Participants were prompted to share their reflections on three main
topics: a) their experience at the event they attended; b) their interactions with others during the
event, especially their attempts to initiate conversations, whether successful or not; and c) their
professional interactions via social VR but outside the observed event. When participants described
a specific moment of interaction at the event, the researcher encouraged them to recall the purpose
of that interaction, how it was initiated (or failed), and their experience during that interaction. All
interviews were audio recorded and then transcribed verbatim for analytical purposes.

3.4 Data Analysis

We followed an inductive process to analyze all data obtained from interviews and observations.
To start, the first and last authors of this paper independently reviewed all data. Each researcher
developed an initial list of codes to comprehensively cover a randomly selected subset of data. They
then reviewed these codes together, made revisions, and carried insights from these discussions to
independently code the next subset. As the two researchers converged on a shared list of codes and
concepts, the third author joined to review all materials generated so far. This auditing step helped
ensure the rigor and credibility of the analysis. We repeated the process until reaching saturation.
We then iterated between examining all emergent concepts in the context of our research and
reviewing related literature to uncover more latent relationships among those codes and concepts.

By the end of this analytical process, we identified the notion of verisimilitude as a focal point
connecting different categories of concepts, providing an organic explanation of how participants
initiated opportunistic interactions in response to our RQ. We present more details about our
findings in the next section. During this presentation, we use the participant ID to indicate the
source of each referenced observation and/or interview. Direct quotations from participants are
italicized for easy differentiation from other text.

4 Findings

The bulk of our data highlighted the role of verisimilitude—the extent to which social VR preserves
the real-world social meanings of various cues as perceived by its users—in shaping people’s
initiation of their opportunistic interaction with others. All participants underscored the importance
of deliberately considering the verisimilitude of non-verbal cues. They concluded, based on prior
experiences in social VR, that “it’s better to start verbal exchanges only after you are sure the other
person is up for it.” Directly talking to someone would “not [be] a smart move” due to the often
unstable audio quality at social VR events involving a large number of attendees. Issues such as
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“audio keeps clipping in and out” and “noises come in from someone’s physical environment [while
using VR]” were mentioned in the interview response of every participant, along with the occasional
problem that “the volume of speaking may not work right by default.” Non-verbal cues serve as their
strategic tools, allowing people to draw others into opportunistic interactions while sidestepping
the social awkwardness of abrupt speaking.

More specifically, our data revealed how participants interpreted and acted upon the verisimil-
itude of non-verbal cues at three distinct steps toward opportunistic interactions in social VR:
recognizing others’ availability (section 4.1), gaining their attention (section 4.2), and breaking the
ice (section 4.3). We use these steps to structure the presentation of our main findings, followed
by participants’ overall reflections regarding the challenges of acquiring established interaction
protocols in social VR (section 4.4).

4.1 Recognizing the Availability of Others

Participants considered the successful recognition of another person’s availability to be the starting
point for opportunistic interaction in social VR, just as it is in the real world. They attempted to
infer by reading the non-verbal cues that others’ avatars have displayed: is the person behind this
avatar occupied at the moment, or are they open to a chat?

Eye gaze and body movement were reported by every individual in our sample as their most
frequently used non-verbal cues for availability assessment. An avatar gazing toward someone
intuitively indicates that the person behind it is willing to be approached. An avatar wandering
around signals that the person is looking for opportunities to connect with others. While all
participants tended to draw the above inferences based on corresponding experiences at real-world
events, many reported reconsidering the verisimilitude of these intuitive cues after witnessing
counterexamples. Our data analysis identified common characteristics among the counterexamples
discussed by participants (section 4.1.1), as well as their coping strategies (section 4.1.2).

4.1.1 A blurred boundary between actions and reactions. The visual design of an avatar’s eyes
and body, across all social VR platforms examined in the current research, closely mimics human
appearance in the real world. This design contributed to a sense of high verisimilitude perceived
by our participants, suggesting that the motion of eyes and body in VR would also convey similar
social meanings to those in real world.

For the purpose of availability assessment, participants have learned from their everyday ex-
perience that gazing and wandering are “agentic actions.” These cues indicate that a person is
consciously opening themselves up to further interactions with others. The quotation from P9
illustrates how cues-as-actions matter for opportunistic interaction:

“When you make an action, I understand your intention better. When you gaze or walk
[toward] my direction, I understand you are looking for someone to talk. I won’t come to
you [to start an interaction] if I realize you are just reacting to something.” [P9]

Interestingly, the inherent meaning of gazing-as-actions is often disrupted in social VR. The
rules governing an avatar’s eye gaze vary considerably across platforms. To name a few examples,
AltspaceVR codes its avatars such that new sound in the virtual environment will trigger the
avatar to gaze toward the direction of the sound; in Engage, avatars’ eyes gaze slightly and blink
occasionally without being controlled by their human users; in VRChat, an avatar’s eyes will, by
default, look around, blink randomly, and sometimes fixate on others nearby, while it also allows for
actual gaze tracking for users with compatible headsets. None of our participants fully articulated
all of these differences during the study, regardless of their prior experience with social VR.

The above rules largely convert gazing in social VR into reactions determined by the technical
setup of the virtual world, rather than actions controlled by the people behind their avatars. Many
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participants had encountered incidents suggesting that virtual gaze may differ from its real-world
counterparts in important ways. While this insight is valuable, it did not provide further guidance
on how to calibrate or restore the social meaning of gazing in VR. As shared by P1 and P16:

“Gazing in VR can be confusing. For example, there was this person at today’s event. She
was, like, looking at me. I felt we even made eye contact. But later, she passed right through
me to someone behind me. It wasn’t meant for me, even though her eyes were looking
in my direction. I didn’t know if it was accidental. I was so confused, but it’s okay. I tell
myself T'm just assuming it doesn’t mean anything.” ” [P1]

“Humans make paintings where the eyes follow us. People say, ‘eyes are the window to
the soul’ There’s a lot of focus on eyes. It’s true that eyes are very important. But in VR, I
don’t look at the eyes anymore. I don’t even care what the eyes do. I just use the eye gaze
to double-check where their face may be attentive to, and that’s it. It would be great if
eyes in VR would indicate more, but they don’t” [P16]

Similar confusions also appeared to challenge some participants’ belief about wandering-as-
actions in social VR. The more experience participants gained with the VR technology, the more
they became aware that an avatar’s body movements may reflect not only a person’s actions at the
virtual event but also their actions in the physical environment.

Specifically, participants recalled instances where they attended to things happening in their
physical space, such as “the cat came over to play with me” or “my family needed me for something,”
while attending events in social VR. In these situations, the person’s avatar often wandered in the
virtual reality as a reflection of actions intentionally performed in the physical reality. However,
this intention does not transfer across worlds, making the distinction between action and reaction
unclear for others who witnessed the avatar’s body movement at the moment.

4.1.2  From “not occupied” to “ready for a chat” We asked participants about alternative means
they had developed, if any, to recognize others’ availability in social VR. Not all participants had an
answer to this question. Nevertheless, the responses from those who did converge on one common
strategy: it would be more effective to confirm a person is “ready for a chat,” rather than merely
“not occupied.” Gazing and wandering are intuitive cues for the latter but not necessarily the former.

Most social VR platforms today offer visual indicators of a user’s speaking status. When the
system detects ongoing speech from the person behind an avatar, the avatar’s mouth repeatedly
switches between open and closed. Meanwhile, a speech icon often appears near the avatar’s head,
and it goes off as soon as the speech ends. Our participants paid close attention to this set of cues.
By doing so, they managed to gain a good sense of who else was in an (inter)action mode already
and, more importantly, when they had finished their last chat and thus became available for the
next one. As explained by P10:

“I observe those [avatars] around me and wait until there’s a moment of pause [in their
ongoing interactions]. [I] make sure no speech icons are still on around their heads. That
would be my opportunity to interject if I've played everything right. I guess the green
icon (which refers to the speech icon) is kind of like a check mark. When the green stops
flashing, it means I can initiate something because they are ready for another chat again,
without me being rude. ” [P10]

To summarize, the above findings suggest that people often leveraged the avatar’s eye gaze and
body movement for availability assessment in social VR. Yet, the technical setup of virtual platforms
can diminish the verisimilitude of gazing and wandering, despite their lifelike appearance. Some
participants turned to selected alternatives, such as a combination of the avatar’s mouth movement
and speech icon, for supplementary information. While these additional cues increased people’s
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confidence in recognizing others’ availability for the next opportunistic interaction, they restricted
interactions only to those who had attended other chats already.

4.2 Capturing the Attention of Others

Our observation notes documented numerous instances where participants leveraged various non-
verbal cues to capture others’ attention, in the moments between recognizing others’ availability
and speaking to them. During interviews, all participants emphasized that, in contrast to the real
world, gazing and other cues in the virtual environment provide hints about a person opening their
attention to someone else but “(can)not specify where exactly that attention will go.” Such a contrast
makes attention-grabbing a crucial step for successful opportunistic interaction in social VR.
Clapping hands, making positive facial expressions, and reducing the proximity between avatars
appeared as popular cues among many else to gain other’s attention in social VR. These popular
cues share two qualities valued by our participants: they convey the social meaning of someone
being “welcoming” or “receptive to others” with high verisimilitude, and they are visually appealing.
Moreover, we found that participants did not make impulsive decisions about which specific cue(s)
to activate for attention-grabbing at a given moment. Instead, they learned the constraints of
each cue through trials-and-errors in social VR, using that insight to improve their initiation of
opportunistic interactions with others. Below, we detail three specific constraints discussed by our
participants, each affecting their use of certain cues over others (sections 4.2.1-4.2.3).

4.2.1 Instant vs. delayed effect. As a person’s attention can shift from one spot to another at any
time, all participants highlighted the importance of gaining others’ attention at the right timing.
Many elaborated on this point in the context of issuing handclaps or positive facial expressions—the
latter cue is often conveyed via the clicking of relevant emojis in today’s social VR platforms. P6
described why the timing of handclapping or emoji sending was critical, which aligns with the
reflections made by many others:

“A good way to get other people’s attention, [while acting] naturally, is by giving compli-
ments or affirmation, at the time as they speak and we are standing nearby. The clap and
the emoji, they are especially useful in VR to express, ‘Oh, I'm here for you.’ ...In real-life
settings, if someone smiles or claps [in response] to a speaker, I think it’s the same thing
in VR. Also, in real life, you will need to be quick, right? The other person’s status [of
attention] can change quickly, or it only lasts a short time. So [when using] the Altspace
emoji, I have to actively tap it to catch the timing.” [P6]

In practice, not all individuals can make fluent use of handclaps and emojis. According to our
observations, a person needs to be fairly sophisticated in using their hand controller so that their
avatar could perform the handclapping action smoothly. In the case of issuing emojis, people must
pull out a list in the virtual environment and select their desired expression, as all commercial VR
headsets today lack facial tracking capabilities.

Our participants were often “thrown off” by the time delay in getting their avatar’s handclap or
emotion expression work properly. Even for those who self-identified as experienced VR users, it
was difficult to guarantee the instant activation of these cues on any given social VR platform and
at all times. As said by P2 and Pé6:

“Hand gestures, like clapping, can send a positive message [to the person you hope to
interact with more]. This is helpful for building a conversation. It shows you look forward
to more interactions. But these types of signals happen in milliseconds. The avatar usually
acts with a lag, and the opportunity passes . It’s frustrating.” [P2]
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“T did use the emoji [in social VR], but it was slow. I have to find the right one in my search
bar and then click it. It’s not as immediate, so users must have very fast hands. It’s a bit
annoying because, to start the interaction with that person, you do not have a lot of time.
I need to make the interaction right there and in the moment, or people will lose interest
quickly. But in VR, everything is like half a second slower for me. Maybe if I use it more, I
will be faster, [but] I'm not sure.” [P6]

Reducing the time delay between the actions issued by real people and the actions displayed by
their avatars should enhance the verisimilitude of relevant cues in social VR. Our data collection with
participants using Venu have provided positive support for this notion. In particular, Venu hardcoded
two short paths to trigger the handclapping of an avatar: clapping the two hand controllers or
pressing “1” on a keyboard. At all the events we observed on this platform, handclapping appeared
as the most frequently used cue for participants to guide the attention of others. They also reported
in the interviews that handclapping on Venu “was a really great feature for some easy non-verbal
communication.”

4.2.2  Multimodal vs. visual sensing. Access to visual information in social VR (and audio, although
many would by default put themselves on mute when not speaking) allows people to leverage
various non-verbal cues for opportunistic interaction. That said, multiple participants reported
a “feeling of dissonance” when interpreting the visual distance between their avatar and others:
reduced proximity sometimes did not prompt an interpersonal exchange of attention, which differs
from people’s real world experiences. As explained by P3:

“In everyday life, people adjust their distance with others. We adjust our personal space to
[indicate that we] welcome others into our space. I do the same in VR, but I don’t actually
know how close I am to other people. I can still tell if we are far away from each other or
I’'m moving closer to you. But something [about VR] makes me desensitized to what that
distance means [for social interactions].” [P3]

Although our participants did not name a definite reason for this dissonance, many suspected
that the lack of multimodal sensing disrupts the verisimilitude of proximity in social VR. As they
pointed out, the translation from shorter physical proximity to greater social attentiveness is
processed beyond just the visual perception of a person’s image getting larger. social VR today
preserves the visual aspect of this translation, but it “leaves out something else.” P5 and P11 shared
their understanding of what that “something else” is:

“When I approach [in the real world], you’re just going to notice that without looking. You
sense the combination of the change in light, temperature, and the way the air feels on
your skin. There are so many subtle cues that you actually sense in real reality and not
anymore in VR. So, in VR, say I approach from behind or out of your vision, especially if
I’'m mute, you won’t be able to notice me. But our social exchanges rely on the combination
of all these cues you pay attention to.” [P5]

“When you walk closer to a real person, you can feel the vibe that they are gonna pick up
on your presence. And you progressively add to it. It’s hard to describe because it’s just
like second nature, but maybe it starts with, like, I kind of raise my chest up towards them
a bit, and then I use my eyes, and my shadow moves around or something. Usually that’s
how people determine, ‘okay I can engage this person.” All these subtleties are missing in
VR” [P11]

4.2.3  Granting flexibility vs. imposing social pressure. Three participants (P2, P12, and P9) envi-
sioned that future social VR platforms could add “virtual business cards” as an embedded feature,
especially for people using the platform to attend professional events. This function mimics similar
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etiquette established in real-world conferences. By pressing a short key assigned to trigger the
card exchange, social VR users would be able to gain attention from one another without worrying
about constraints discussed in above sections.

We sought the other participants’ their reactions to the “virtual business cards” idea. While some
felt this card exchange would really help “seal the deal and encourage more interaction to happen,”
others disliked it. For them, one unique value of social VR is the flexibility built into interpersonal
exchanges. People can make themselves “visible but also anonymous enough” in front of others.
They can more easily avoid the social pressure of “feeling obligated to respond to others,” which is
common in face-to-face interactions. However, the etiquette of card exchange, if introduced into
the virtual environment, might impose too much social pressure on the recipient. It would not
allow an equal level of flexibility to that existing in the exchange of other attention-grabbing cues,
such as facial expressions via emojis and reduced proximity between avatars.

Together, our data shows that hand gestures, facial expressions through emojis, and proximity
adjustment are all useful cues for people to capture others’ attentions in social VR. Participants
discussed three constraints that could disrupt the verisimilitude of these cues. As our analysis has
demonstrated, each cue was perceived as sensitive to some of these constraints but resilient to
others. To mitigate the potential loss of social meanings, P6 reported that he followed a “give and
take protocol:” when there was a person he really wished to speak with, she would first observe the
attention-grabbing cue that person used most frequently, then he adopted the same cue to initiate
his interaction with them. Notably, nobody else reported using the same strategy, probably due to
the effort required to implement it. Issuing multiple cues simultaneously appeared as a much more
common strategy used by most participants to gain other’s attention for opportunistic interaction.

4.3 “Breaking the Ice” with Others

The exchange of attention in real-world meetups often naturally leads to small talks between two
people—whether it’s a brief chat about the weather, local happenings, or something else—which
eventually transitions into more meaningful conversation. A substantial part of our data reveals
how this ice breaking step occurs at professional events within social VR. Not surprisingly, all
participants found it more challenging to really start a conversation in the virtual environment
compared to the real world. We kept hearing from different individuals that “VR doesn’t offer many
clues about who is more friendly or approachable [than others]” and “Looking at people standing in VR,
we can’t really tell if they are having a good or bad day, [making it] hard to start a conversation from
there.” In essence, people either lack non-verbal cues to craft effective ice-breakers, or the accessible
cues convey insufficient verisimilitude to indicate the common ground between individuals.

While there were no sustainable solutions that emerged from our data, we did observe two sets
of actions taken by participants as their current best practices for kicking off conversations in
social VR. In one set of actions, participants leveraged features of a person’s customized avatar to
infer the likes and dislikes of that person, and then crafted topics for their small talk from there
(section 4.3.1). The other set of actions was observed exclusively, yet frequently, with the events’
hosts: these individuals actively created talking points for others, enabling attendees at the event to
engage in group interactions easily, then break off into one-on-one chats if preferred (section 4.3.2).
We elaborate on both sets of actions in the following paragraphs.

4.3.1 Avatar appearance as an indicator of the person’s interests. All social VR platforms involved in
the current research allow users to customize their avatars, although some provide richer options
than others. For our participants who used these platforms for professional events, having a
customized avatar design was essential to bringing their real-world identity into the virtual world.
They wanted their avatars to feature certain demographics, especially their race and gender, or
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dressing styles that represented how they would typically appear at daily work in the real world.
As underscored by P12 and P7:

“When I go to these types of professional events in VR, I make my avatar look like me,
especially my hair and glasses and other accessories, because, well, we want to create
connections [with others in the community], and that may extend outside of VR as well.
Professionalism is important. Platforms like VRChat and other ones have been offering
more customizations over the years. [With that], I've tried to make my avatar look closer
and closer to what I might wear in physical reality.” [P12]

‘T wanted to make sure I wasn’t just the default avatar. I want to convey my style of dress,
and also my race as far as I can in there. I'm trying to make it as close to the real life as
possible. Because when I go to these professional meetups, I'm open to connecting with
these people in real life later. I don’t want to appear too different from my avatar in real
life. If it was not a professional event, it wouldn’t be a big deal. I'm hoping this will become
a real human relationship outside of avatars.” [P7]

The presumed connection between an avatar’s appearance and the characteristics of the person
behind it directed some participants to initiate small talk with people whose avatars included
common features with theirs. These participants reported feeling more confident and comfortable
breaking the ice this way, as their avatars signaled topics that were likely to align with both parties’
shared interests. As explained by P13 and several others:

‘T assume that the way we dress or present ourselves determines how we make inferences
about each other [before talking for the first time]. From the way my avatar is dressed
and behaves, people can see this is me, and they can sense what I like or what I'm good at.
Then, some can identify with me, and they choose the right things to talk about with me.”
[P14]

4.3.2 Introductory chats and warm-up activities initiated by the hosts. We noticed from the inter-
views that participants who actively leveraged the avatar appearance for ice-breaking were usually
individuals who described themselves as “outgoing” or “talkative.” The majority of our participants
often did not feel fully comfortable self-initiating small talk with others, even at times when they
were already in a close distance to others and using some attention-grabbing cues, as discussed in
the previous sections. Across the events we observed, it was not uncommon to see small groups of
people standing quietly together until some eventually decided to speak up (or left).

Scaffoldings provided by event hosts appeared to be a more reliable means toward successful
ice-breaking among individuals. At every event involved in the current research, we witnessed
such practices and heard relevant reflections during interviews. Much like in real-world events,
hosts in social VR considered creating talking points for others as their “tacit duty.” For those we
observed hosting, surveying the entire virtual space and initiating small talk with individuals who
“aren’t quite as quick to hop into a conversation” were the actions they consistently repeated from
time to time. Their role as host made it natural for them to initiate conversation on topics relevant
to event management, such as asking others about their experience so far, or suggesting places
to explore within the virtual event hall. These exchanges set opportunities for people to hear one
another’s responses, easing them into further interactions after the host moved on.

More interestingly, hosts invented unique group activities as “social warm-ups,” relaxing people
and helping them foster a sense of connection for easier interaction. We received many positive
remarks from attendees who had participated in such activities under their host’s guidance. The
most intriguing aspect of these activities, according to our participants, was the quickly spreading
joyfulness among individuals as they engaged collectively.
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One example documented in our observation notes was from the event hosted by P13 on Venu.
At the moment captured in this note, P13 approached a group of people who were quietly standing
together. He introduced himself as the event host and invited everyone to clap their avatars” hands
with him. In their interview with us, this participant elaborated on why such warm-up activities
were often necessary for ice-breaking in VR and how they were effective:

“The collective handclapping is kind of a bonding act. It borrows from gaming principles
when other hosts and I design it, even though it’s not an official game. People are not really
clapping for a campaign in League [during that]. The focus is more on getting people to
interact from scratch. It’s like if someone yawns then everyone else yawns. It’s mostly to
show you are engaged with each other, and you are present together in a way where you
don’t have to talk, but you could. You wouldn’t do much like this at a real-world meeting,
but that’s what makes VR special. You can do things to bond that are considered casual
and maybe even goofy.” [P13]

Besides collective handclapping, avatar cloning was another popular warm-up activity we
observed, unique to VRChat. Participants in the activity were invited to copy the public avatar used
by their event host until they all looked the same. This temporary yet powerful sense of affinity
helped people let down their guard and start talking to each other more easily. As P2 noted:

“The cloning activity was pretty fun. You can immediately switch to another avatar, and
we all ended up looking exactly the same. I like it because it was like showing the people
you’re interacting with a kind of comradery. [This feeling is created at a] really low cost
and [it’s] very helpful for [fostering] more interactions. It’s something special you can
only do in VR” [P2]

In sum, findings under the current section indicate that, among all three steps toward initiat-
ing opportunistic interactions, ice-breaking was arguably the most challenging one to navigate,
especially when interactions occurred in social VR. The range of non-verbal cues, as well as the
verisimilitude of those cues, are often insufficient for people to engage in small talk effectively and
comfortably. Event hosts have experimented with various methods to facilitate ice-breaking among
individuals. We observed many successful instances of their efforts, but also noticed an imbalance
in the burden placed on hosts compared to attendees.

4.4 Acquiring Established Interaction Protocols in social VR

Our participants reported referring to behavior protocols from real-world professional events to
guide their interactions within the virtual environment. Under this general approach, many noted
that, when translated into VR, these behavior protocols would inherently involve both social and
technical dimensions.

Participants shared anecdotes witnessed from past events, where fully fluent social VR users could
replicate their behaviors exactly as they would in physical reality. For example, those users could
demonstrate natural body wiggling via their avatars. They sometimes even chose to leave virtual
conference rooms by walking outside and then closing the virtual door, showcasing a sophisticated
understanding of the hand controller mechanics as well as the virtual platform’s specific features.
Participants commented that such “super users” might always be adept at overcoming constraints
in VR and recovering the verisimilitude of all meaningful cues. However, none of our participants
identified themselves as such. Even for participants with extensive experience hosting professional
events in VR, they were confident in their “VR fluency” on the platforms they regularly used,
but also highly aware that the technical protocol guiding people’s action possibilities could vary
significantly across platforms.
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Dedicated learning could be an intuitive solution for everyone to acquire the dos and don’ts at VR-
mediated professional events. Our observations suggest that different social VR platforms all have
offered instructional resources, ranging from text descriptions to video tutorials, to explain their
technical features and the social functions they afford. Yet, somewhat predictably, few participants in
our sample had ever consulted these resources, as they felt it would be “complex,” “time-consuming,’
or “boring.” Hosts often ended up being the on-the-ground resource, offering personal guidance to
those in need of help. Several remarked sharply, “People may assume our job is to block bad behaviors.
In reality, we do far more to facilitate good behaviors, and that requires far more work.”
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Fig. 1. In face-to-face interactions, multiple non-verbal cues can be used simultaneously for a brief duration
to initiate engagement. In contrast, initiating similar opportunistic interactions in professional social VR
generally involves three steps, each requiring a progressively higher level of verisimilitude. Here, we summarize
the challenges at each step, including the causes of difficulty in achieving verisimilitude and how people
currently respond in practice.

5 Discussion

To recap, our work illustrates that, at professional events in social VR, initiating opportunistic
interactions is challenging and should not be regarded as a singular process as in real-world settings.
Rather, it comprises three successive steps. Each step features the intuitive adoption of a selected
set of non-verbal cues, and it requires a progressively higher degree of verisimilitude than the
preceding one(s) to distill actionable meanings from these cues (see Figure 1 for a summary). The
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technical infrastructure of today’s social VR platforms, unfortunately, often fails to support non-
verbal exchanges with such subtleties. In this section, we elaborate on the empirical contributions as
well as the design implications of the current research. Our reflections center around three primary
takeaways derived from our findings: the challenges in estimating verisimilitude for initiating
opportunistic interactions (Section 5.1), the unique role served by each stakeholder in initiating
opportunist interactions (Section 5.2), and the preparation work that can be done in advance to
ready people for initiating opportunistic interactions (Section 5.3).

5.1 Verisimilitude and Challenges in Estimating It

Verisimilitude, the central notion connecting various segments of our data, underscores the fact that
established social meanings attached to non-verbal cues may not fully transfer from face-to-face to
virtual worlds. Multiple features of social VR can jointly influence how individuals interpret and
act upon these cues for opportunistic interactions and, notably, they often do so in conflicting ways.
On the one hand, the default visual design philosophy of having eyes, faces, and bodies in social
VR mimic their real-world counterparts (mis)lead people to assign these non-verbal cues identical
social meanings across worlds. On the other hand, exchanging non-verbal cues in social VR is,
by nature, a mediated action. The VR platform usually has to replace complex social mechanisms
with feasible technical ones to function (e.g., platforms involved in our study all leverage emojis to
indicate the user’s facial expressions), and it swaps out preconditions that are necessary for a cue’s
social meanings to remain intact (e.g., emoji selection takes time, which disrupts the chronemics).

Most participants in our study lacked a sophisticated understanding of how social VR swapped
out any preconditions for meaning interpretation at each moment toward opportunistic interaction.
Nor could they always possess effective coping strategies to adapt to this shift. While some prior
literature has also examined non-verbal cues in social VR-based interactions (e.g., [41, 44]), partici-
pants in those studies demonstrated creative ways of utilizing and even repurposing non-verbal
cues in VR. They appeared far less concerned about VR’s disruptions to the verisimilitude of those
cues than our participants did. We believe these disparities are rooted in differences between the
context of prior work and ours: the former primarily explores social VR meetups for leisure and
recreational purposes, whereas ours specifically focuses on professional networking. Participants
in this latter context were reluctant for their behaviors in social VR to deviate significantly from
the convention of real-world professional interactions. Precisely estimating the verisimilitude of
non-verbal cues in social VR, when possible, helps people interpret others’ status in preparation for
an appropriate initial interaction with them. Over the full course of a VR-based interaction following
its initiation, we suspect that people will continue to leverage their understanding of verisimilitude
to calibrate other important aspects of communication, such as which impression management
strategies to employ and how much reciprocal exchange is needed to reduce uncertainty.

So, is there a low-effort solution to make the estimation of verisimilitude an easy task for
everyone? The answer, based on our current findings, leans toward no. VR environment design
is often a compromise among fidelity against real-world settings, technical feasibility, and the
choices and preferences imposed by platform designers. This context makes it inherently difficult
for non-verbal cues to carry equivalent meanings across social VR and the real world. Therefore,
before exploring ways to enhance a person’s estimation of verisimilitude at any given moment, it
may worth stepping back to ask whether non-verbal cues displayed during social interactions are,
in fact, the ideal means for people to recognize one another’s status in VR.

The question above implies that there can be ways to walk around the complexity of estimating
verisimilitude while still arriving at a satisfying understanding of another person’s status. One
straightforward means, for example, to is to provide social VR users with a simple and clear
indicator of others’ availability or willingness to engage in conversation. Such an indicator could
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take various forms: it might resemble familiar toggle icons from instant messaging tools [41, 44],
or more immersive options, such as bubbles surrounding avatars to indicate willingness to chat,
or a filter that fades out avatars unavailable for interaction (Figure 2). When a person is open to
opportunistic chatting with others, they can opt in to display this status indicator publicly.

Here, we see a critical trade-off when comparing non-verbal cues and artificial status indicators
as distinct mechanisms for interpreting another person’s status in VR. On one side of this trade-off is
the design vision of enabling social VR to support natural human interactions as if they were taking
place in the real world. On the other side is the practical need to reduce users’ effort in navigating
these interactions. Findings from our current research suggests that it can take numerous trials and
errors before a person develops an effective mental model about the verisimilitude of non-verbal
cues within each social VR environment. For platform operators whose top priority is to facilitate
successful interactions at VR-based professional events, incorporating artificial status indicators
into their system design appears to be a reasonable choice, even though it will limit the natural
unfolding of social meanings.

Fig. 2. Three possible ways to indicate a VR user’s availability or willingness to engage in conversation: a)
Status indicators as floating toggle icons above the avatar. b) Bubbles as visual cues that clearly indicate chat
availability. c) Fading out avatars that are currently unavailable for social interaction. lllustrations generated
by DALL-E 3 based on a user-provided prompt.

5.2 Social Responsibilities Delegated to the Attendee, the Host, or the System

Estimating the verisimilitude of non-verbal cues in social VR is a complex task, and failures in this
estimation can carry significant social costs in the context of professional events. Thus, rather than
assuming that individuals as event attendees must solve this verisimilitude puzzle on their own, an
alternative perspective is to consider who else can be entrusted with similar responsibilities and
how they may coordinate with attendees to distribute the effort effectively.

In this regard, much of our research highlights the need to better understand and support the
actions taken by event hosts. When attendees at professional events were uncertain about how to
initiate opportunistic interactions, hosts often act as social lubricants — for example, by inviting
multiple attendees to participate in the same warm-up activity — lowering the barrier people
would otherwise encounter to extended interaction. Our findings offer a valuable complement to
prior work on social VR, which has primarily examined it as an emerging medium for recreational
purposes. In these prior settings, behavioral norms are often loosely communicated or, at least,
features a high degree of ambiguity. Event hosts are typically responsible for identifying and
correcting toxic or disruptive behaviors performed by specific individuals (e.g., [6, 66]). The current
research, in contrast, sheds light on a broader and more proactive role for hosts in social VR. Instead
of focusing on policing a problematic few, hosts in the context of professional events actively
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worked to foster inclusive and smooth interactions among all attendees. The effort required to
fulfill these responsibilities, as reported by our participants, is substantial.

Nevertheless, the current research reveals a “responsibility-ability” gap experienced by hosts. Our
data do not show systematic differences between hosts and attendees in their abilities or confidence
in estimating the verisimilitude of non-verbal cues, especially when considering participants’
self-reports during the availability recognition and attention-capturing steps. In fact, multiple
participants had experiences being hosts and attendees at different events, respectively. While
they demonstrated general awareness that verisimilitude in social VR can be puzzling, we cannot
conclude that they had developed more sophisticated coping strategies than others for recovering
from disrupted verisimilitude. The advantage of being a host is more evident at the ice-breaking
step. In that context, the host role implies a general expectation, making it socially appropriate for
these individuals to initiate small talk or propose warm-up activities at any time. To some extent,
this expectation exempts hosts from the social pressure to interpret non-verbal cues with high
precision. Their unique social status grants them permission to experiment with various methods
to facilitate ice-breaking.

The above reflections point to possible ways through which the effort for initiating opportunistic
interactions could be partially delegated to parties other than the attendees themselves. The most
obvious direction is to incorporate design features that consolidate the host’s existing practices
of breaking the ice for the attendees’ benefit. Given that professional events often place multiple
demands on hosts’ attention, facilitating ice-breaking can only happen when these individuals
are available at the right moment, have identified a potential opportunistic interaction among
attendees, and are nearby. All these constraints introduce considerable randomness into the timing
and format of a host’s performance. One feasible support from the system end is to automatically
identify situations where ice-breaking assistance is needed at an ongoing event. For example, the VR
platform could notify hosts of potential locations, or hot spots, where opportunistic conversations
might occur between participants, allowing hosts to teleport precisely and provide facilitation
(Figure 3a). To implement this functionality, the system can leverage real-time location data of all
attendees. The likelihood of an opportunistic conversation can be inferred by computing proximity
between attendees and analyzing each person’s movement trajectories, (e.g., [13, 84]).

Along the same direction but taking another step further, we envision that the facilitation effort,
currently undertaken by human hosts, may in the future be delegated to embodied virtual agents
who fulfill similar social responsibilities but are non-human (Figure 3b). Such agents could appear
as host avatars beside attendees, encouraging ice-breaking through LLM-based conversational
abilities. Much research on social matching tools, initially proposed by Terveen and McDonald [73],
has leveraged user profiles and interests [58], ad-hoc encounters [67], contextual data [46], or
interaction history [34], for recommending interaction opportunities of the user’s interest. We
believe the similar information can be used in professional VR events, where attendees may
voluntarily provide details such as their professional background, event objectives, and desired
networking contacts during the event. This data can then be input into a matching algorithm,
which can then recommend conversation topics tailored to personal preferences. The virtual agents,
acting as host replicas, would then prioritize the recommended topics while facilitate ice-breaking
conversation. Notably, taking this approach requires researchers and system builders to proactively
think through the potential social implications of Al-facilitated interactions (e.g., [29, 76]). To
maintain the authenticity of human interactions, we believe the involvement of virtual agents
should not undermine agency and accountability of human hosts. Attendees must, at the very least,
be clearly informed when interacting with non-human agents. More empirical work will be needed
to enrich our understanding of what social consequences may arise in such a mixed-initiative
context and how to communicate these consequences for supporting human actions.

, Vol. 1, No. 1, Article . Publication date: July 2025.



Verisimilitude as Boon and Bane: How People Initiate Opportunistic Interactions at Professional Events in Social VR 19

Fig. 3. Hosts and non-human embodied agents can help facilitate opportunistic conversations. a) VR plat-
forms may notify hosts of potential hotspots where such conversations are likely to emerge. b) Embodied
conversational agents (shown in red) can recommend icebreakers based on context, event topics, or user
profiles. Illustrations generated by DALL-E 3 based on a user-provided prompt.

5.3 In Preparation for Successful Opportunistic Interactions at Social VR Events

Up to this point, we have discussed using artificial status indicators and delegating partial effort to
hosts (and host-like virtual agents) as two possible ways to work around existing challenges in
estimating verisimilitude for opportunistic interactions. We now turn to a more difficult yet crucial
question: are there direct ways to enhance a general social VR user’s ability to interpret and act
upon this verisimilitude effectively?

Our research findings acknowledge that participants at social VR events have been accumulating
their knowledge to formulate some mental models about what boosts or disrupts verisimilitude
in the virtual environment. The problem, though, is that their knowledge is largely experiential.
Each VR platform follows its own rules in regulating how gazing, hand clapping, and avatar-based
presentation work. Each individual also holds their incomplete assumptions about how much
real-world social meaning could be, or should be, assigned to non-verbal exchanges in VR. Such
variations make a person’s experiential knowledge about verisimilitude highly vulnerable to context
shifts. As people move from one event to another, they must test the transformability of their
established mental models through yet another taxing round of trial and error.

Forcing a greater level of consistency in the system-level operation of non-verbal cues could
be one way to reduce variations. Specifically, we imagine that a unified design policy could be
implemented to govern the exchange and interpretation of non-verbal cues across different VR
platforms and to align relevant behavioral protocols among all users. This design policy may
function similar to how emoji usage has become increasingly standardized through Unicode across
Android, i0S, and other web applications.

We suspect that the lack of a unified policy in current social VR platform design is not due
to feasibility concerns; rather, it is a deliberate choice shaped by dominant use cases in the past.
As discussed earlier, VR has long been considered a medium for exploring creative forms of
casual encounters (e.g., [22]) and for gaming and social grooming among young generations
(e.g., [42]). Much of the engaging and joyful user experience in these contexts is arguable tied
to the unconventional and un-unified aspects of VR environment design. The recent adoption of
social VR for professional events during and post the COVID pandemic pushes researchers and
system builders to revisit design guideline for this medium, particularly in sticking the right balance
between innovation and real-world resemblance for effective communication of non-verbal cues.
Independent of the idea of making the VR environment more structured for users’ mental model
formation, another approach is to facilitate people in distilling context-sensitive knowledge from
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the trial and error they will inevitably go through. Some of our research findings have shed light
on this second approach. Specifically, participants in the current study recognized that system
tutorials and user manual, both available via the platform they used, were valuable and legitimate
resources to get themselves familiar with specific system features and the social functions being
afforded. However, they preferred not to leverage these standalone resources, instead choosing to
accumulate experiential knowledge through real interactions with others.

The observations above suggest that future VR platforms should consider embedding system
tutorials directly within social events hosted via the platform, following practices already proven
successful in the gaming field (e.g., [1, 77]]). Through such situated trial-and-error experience,
individuals can effectively form episodic memories about how to issue various non-verbal cue in
a given VR environment, how this non-verbal exchange differs from its real-world counterparts,
and whether any alternative mechanisms might help achieve the similar social purposes (Figure 4).
Essential knowledge for the estimation of verisimilitude is, thereby, accumulated in a contextual-
ized and system-governed manner, offering the potential to prepare diverse users for successful
opportunistic interactions at social VR events.

Fig. 4. Future VR platforms may consider embedding system tutorials directly within social events hosted
on the platform. a) Users can familiarize themselves with ways to issue non-verbal cues through situated
trial-and-error interactions with a virtual agent (shown in red). b) Virtual agents can also provide dynamic
feedback to guide users in making reliable and context-sensitive interpretations of a non-verbal cue’s social
meanings. lllustrations generated by DALL-E 3 based on a user-provided prompt.

6 Reflections on Research Ethics

In addition to discussing our primary findings, we here dedicate a separate section to reflecting
on ethics-relevant decisions made before and over the course of this research. Consenting to
research data collection at social events involves complex considerations — for instance, who
should provide direct permission for their self-reports and observational data to be documented,
what information should be disclosed to others interacting with those providing consent, and to
what extent, and in what ways, researchers should make their own presence salient at such events.
We begin our reflections by discussing the rationale guiding our decisions during the research
preparation stage. We then summarize insights shared by previous scholars who have explicitly
proposed criteria for qualitative data collection in both face-to-face and virtual settings (see [10] for
a more comprehensive review). By introducing our own practices and situating them within broader
ethical discussions, our aim is not to claim that we have done everything “correctly.” Rather, we
hope readers of this paper, like ourselves, can recognize “grey spaces” that still persist in defining
and implementing ethical data collection in social VR. For those with similar interests in studying
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interactions in VR, we offer these reflections as a resource to support the development of their data
collection protocols, which can hopefully balance various ethical considerations.

The protocols described in Section 3.3 "Observation and Interview Protocol" were designed to
maximize bystanders’ awareness of the researcher’s presence and to prevent their behaviors from
being observed without meaningful transparency, despite the fact that all events being studied in
the current work were already public in nature. Our approach echoes recent ethical discussions
on social VR research (e.g., [11, 43]), which emphasize the importance of making data collection
processes transparent to VR users, the need to align the researcher’s practices with the community
norms of participants, and the responsibility to protect the anonymity of non-consenting users.
It also consulted more established protocols for real-world qualitative research in sociology and
relevant fields. In particular, the guidelines set by the American Sociological Association’s Scope
of Informed Consent [3], in which they explain in section 12.01(c) that researcher “may conduct
research in public places or use publicly-available information about individuals (e.g., naturalistic
observations in public places, analysis of public records, or archival research) without obtaining
consent,” and should “disguise the identity of research participants...or other recipients of their
service” if confidential information is collected.

While the stated protocols appeared to work well for our research purposes and did not violate
any strict ethical guidelines, we do not and cannot claim that they represent the best practices
for human data collection in social VR. One important insight we gained from reviewing broader
literature on research ethics is that data collection at public events—whether in face-to-face or
virtual settings—can be jointly governed by multiple, sometimes competing, ethical criteria (e.g., [40,
45, 61, 62, 68, 75]). Some HCI scholars, for example, have explicitly called for careful trade-offs
among the ecological aspect (e.g., will my consent process disrupt the phenomenon being studied?),
the normative aspect (e.g., does my consent process align with what people would reasonably
expect?), and the practical aspect (e.g., is my consent process feasible to implement?), among others
(e.g., [80]). Researchers in sociology and related social sciences sometimes adopt a more moderate
stance, arguing that in research which is “less interventionist” and entails “less emphasis on risk
management than that found in (clinical) psychology and medicine,” the notion of an appropriate
consent process may reasonably allow for a range of approaches.

As we look back on our research practices again through the lens discussed above, it becomes
clear that some of our decisions could have been made differently. These hypothetical alternatives
may better satisfy certain ethical criteria while raising concerns against others in their own ways.
For instance, instead of implementing different consent processes for registered participants and
those interacting with them, researchers might conduct a comprehensive consent process with
everyone attending the event to place them on equal footing. It could also be valuable to co-develop
user-controlled mechanisms that prevent the researcher from eavesdropping on conversations. We
did not explore this possibility in the current study but relied on a trust-based approach, expecting
the researcher to follow a “code of honor” and adhere to their commitments made to participants.

So why didn’t we adopt these alternatives in the first place? The honest answer is that we were
uncertain about the level of effort required to implement them and whether that effort would
be worthwhile for the participants and for the research team. In a public online event that is
technically open to anyone and allows people to log in and out freely, we were concerned that an
equal consenting approach would place heavy coordination burdens on the host. As for the issue
of eavesdropping, delegating control to participants might have led to frequent interruptions to
their experience at the event, diverting attention from their networking with others.

We imagine that, as human-subject research becomes increasingly common in social VR, future
systems will offer user profile settings specifically designed to support research activities. For
instance, when an avatar with a “researcher profile” enters some event hosted in social VR, the
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system could trigger a series of automated actions to obtain informed consent from all attendees.
Reporting detailed data collection protocols, along with associated ethical measures, in research
publications is a crucial step toward the effective design of such system features. This practice can
also promote greater exchange among research groups and contribute to building community-wide
consensus around ethical standards and guidelines.

7 Limitations

Our research findings should be interpreted with certain limitations. By employing a qualitative
approach that included in-situ observations and in-depth interviews, we gained nuanced insights
into how participants initiate opportunistic interactions at professional social VR events. However,
this approach limited the number of participants we could include in the study. While we aimed to
examine professional events across diverse platforms and involved participants in various roles,
our final sample may not represent the full range of situations relevant to social interactions in
VR. For instance, all participants in our study located in the United States, although the observed
events were hosted in virtual platform and could, technically, involve individuals from diverse
national cultures. We collected certain aspects of their background information, as detailed in
Table 1, but it did not cover an exhaustive list of details, such as the person’s job title or position
in the organizational hierarchy, number of years in their professional field, and many others.
These constraints made the exploration of possible associations between the person’s social VR
behaviors and their dispositional factors unlikely. Furthermore, the researcher’s presence may
have subtly influenced participant behavior, although this involvement was necessary to capture
the level of detail we sought while allowing participants control over their disclosures. We look
forward to future studies that can cross-validate and expand our findings by examining VR-based
opportunistic interactions via other methods, including quantitative modeling for social VR user
behavior prediction, in-situ tracking to detail multiple users’ interaction trajectory over time, and
longitudinal research to understand whether interactions initiated in social VR have any carry-over
effects on real-world communication among the same group. In this regard, our current work has
contributed essential concepts and their contextualized associations for future research to take up.

8 Conclusion

Opportunistic interaction serves as the starting point for social bonding and information sharing
in professional settings. Managing such interactions effectively is not always easy in physical
environments and could be even more challenging on social VR platforms. In this paper, we
presented a qualitative study aimed at understanding and enhancing opportunistic interactions at
VR-based professional events. Our sample consisted of 16 individuals with ongoing experience in
this space of interest. We conducted comprehensive observations at one or more events attended by
each participant, taking detailed notes on their interactions at the events and conducting interviews
to gather their self-reflections. Through inductive analysis of this data, we identified three distinct
steps leading to successful opportunistic interactions at professional events in social VR: recognizing
availability, capturing attention, and ice-breaking. The assessment of verisimilitude emerged as
central to participants’ actions, experiences, and decision-making across all three steps. At each
step, we uncovered unique issues influencing how participants interpreted and acted upon the
verisimilitude of non-verbal cues. Our work sheds light on the future design of social VR platforms
for professional purposes, offering suggestions for revising human-VR interface design, enhancing
host-attendee coordination, and creating situated educational opportunities for individuals from
diverse backgrounds.

, Vol. 1, No. 1, Article . Publication date: July 2025.



Verisimilitude as Boon and Bane: How People Initiate Opportunistic Interactions at Professional Events in Social VR 23

References

(1]

[2

—

[10]

[11]
[12]
[13]

[14]

[15]

[16]
[17]

[18]

[19]
[20]
[21]
[22]

[23]

Ernest W. Adams and Joris Dormans. 2012. Game Mechanics: Advanced Game Design. New Riders Games, Berkeley,
CA.

Sun Joo Ahn, Laura Levy, Allison Eden, Andrea Stevenson Won, Blair MacIntyre, and Kyle Johnsen. 2021. IEEEVR2020:
Exploring the first steps toward standalone virtual conferences. Frontiers in Virtual Reality 2 (2021), 648575. https:
//doi.org/10.3389/frvir.2021.648575

American Sociological Association. 1997. Code of Ethics. https://www.asanet.org/wp-content/uploads/savvy/images/
asa/docs/pdf/Ethics%20Code.pdf Accessed April 16, 2025.

Steve Benford, Chris Greenhalgh, Tom Rodden, and James Pycock. 2001. Collaborative virtual environments. Commun.
ACM 44,7 (July 2001), 79-85. https://doi.org/10.1145/379300.379322

Andrew A Bennett, Emily D Campion, Kathleen R Keeler, and Sheila K Keener. 2021. Videoconference fatigue?
Exploring changes in fatigue after videoconference meetings during COVID-19. Journal of Applied Psychology 106, 3
(2021), 330. https://doi.org/10.1037/apl0000906

Lindsay Blackwell, Nicole Ellison, Natasha Elliott-Deflo, and Raz Schwartz. 2019. Harassment in social virtual reality:
Challenges for platform governance. Proceedings of the ACM on Human-Computer Interaction 3, CSCW (2019), 1-25.
https://doi.org/10.1145/3359202

Anna Bleakley, Daniel Rough, Justin Edwards, Philip Doyle, Odile Dumbleton, Leigh Clark, Sean Rintel, Vincent
Wade, and Benjamin R. Cowan. 2022. Bridging Social Distance During Social Distancing: Exploring Social Talk and
Remote Collegiality in Video Conferencing. Human—Computer Interaction 37, 5 (February 2022), 404-432. https:
//doi.org/10.1080/07370024.2021.1994859

Grigore C. Burdea and Philippe Coiffet. 2003. Virtual Reality Technology (2nd ed.). John Wiley & Sons / IEEE Press,
Hoboken, NJ. https://doi.org/10.1002/9780471723752

Victoria Chang, Ge Gao, and Huaishu Peng. 2024. Social VR for Professional Networking: A Spatial Perspective. In
Proceedings of the 2024 ACM Symposium on Spatial User Interaction. 1-10.

Victoria Chang, Caro Williams-Pierce, Huaishu Peng, and Ge Gao. 2025. Ethical Considerations for Observational
Research in Social VR. In Companion of the Computer-Supported Cooperative Work and Social Computing (CSCW
Companion ’25). ACM, Bergen, Norway, 1-5. https://doi.org/10.1145/3715070.3749261

Tracey Cockerton, Ying Zhu, and Mandeep K Dhami. 2024. On conducting ethically sound psychological science in
the metaverse. American Psychologist 79, 1 (2024), 92.

Charles Conrad and Marshall Scott Poole. 1997. Introduction: Communication and the disposable worker. , 581—
592 pages.

Justin Cranshaw, Eran Toch, Jason Hong, Aniket Kittur, and Norman Sadeh. 2010. Bridging the gap between physical
location and online social networks. In Proceedings of the 12th ACM international conference on Ubiquitous computing.
119-128.

Gwyneth Doherty-Sneddon, Anne Anderson, Claire O’malley, Steve Langton, Simon Garrod, and Vicki Bruce. 1997.
Face-to-face and video-mediated communication: A comparison of dialogue structure and task performance. Journal
of experimental psychology: applied 3, 2 (1997), 105.

Steve Duck. 1993. Social Context and Relationships. Sage Publications, Newbury Park, CA.

Carmen Egido. 1988. Video conferencing as a technology to support group work: a review of its failures. In Proceedings
of the 1988 ACM conference on Computer-supported cooperative work. 13-24.

Scott Elrod, Richard Bruce, Rich Gold, David Goldberg, Frank Halasz, William Janssen, David Lee, Kim McCall, Elin
Pedersen, Ken Pier, et al. 1992. Liveboard: a large interactive display supporting group meetings, presentations, and
remote collaboration. In Proceedings of the SIGCHI conference on Human factors in computing systems. 599-607.
Marta Fana, Santo Milasi, Joanna Napierala, Enrique Fernandez-Macias, and Ignacio Gonzalez Vazquez. 2020. Telework,
work organisation and job quality during the COVID-19 crisis: a qualitative study. Technical Report. JRC Working Papers
Series on Labour, Education and Technology.

Martha J Fay. 2011. Informal communication of co-workers: A thematic analysis of messages. Qualitative Research in
Organizations and Management: An International Journal 6, 3 (2011), 212-229.

Robert S Fish, Robert E Kraut, and Barbara L Chalfonte. 1990. The VideoWindow system in informal communication.
In Proceedings of the 1990 ACM conference on Computer-supported cooperative work. 1-11.

Robert S Fish, Robert E Kraut, Robert W Root, and Ronald E Rice. 1992. Evaluating video as a technology for informal
communication. In Proceedings of the SIGCHI conference on Human factors in computing systems. 37-48.

Guo Freeman and Dane Acena. 2021. Hugging from a distance: Building interpersonal relationships in social virtual
reality. In Proceedings of the 2021 ACM International Conference on Interactive Media Experiences. 84-95.

Guo Freeman, Dane Acena, Nathan ] McNeese, and Kelsea Schulenberg. 2022. Working together apart through
embodiment: Engaging in everyday collaborative activities in social Virtual Reality. Proceedings of the ACM on
Human-Computer Interaction 6, GROUP (2022), 1-25.

, Vol. 1, No. 1, Article . Publication date: July 2025.


https://doi.org/10.3389/frvir.2021.648575
https://doi.org/10.3389/frvir.2021.648575
https://www.asanet.org/wp-content/uploads/savvy/images/asa/docs/pdf/Ethics%20Code.pdf
https://www.asanet.org/wp-content/uploads/savvy/images/asa/docs/pdf/Ethics%20Code.pdf
https://doi.org/10.1145/379300.379322
https://doi.org/10.1037/apl0000906
https://doi.org/10.1145/3359202
https://doi.org/10.1080/07370024.2021.1994859
https://doi.org/10.1080/07370024.2021.1994859
https://doi.org/10.1002/9780471723752
https://doi.org/10.1145/3715070.3749261

24

[24]
[25]
[26]
[27]
[28]

[29]

[30]

[31]

[32]
[33]

[34]

[35]
[36]
[37]
[38]

[39]

[40]
[41]
[42]

[43]

[44]

[45]

[46]

[47]

[48]

Chang, et al.

Guo Freeman and Divine Maloney. 2021. Body, avatar, and me: The presentation and perception of self in social virtual
reality. Proceedings of the ACM on human-computer interaction 4, CSCW3 (2021), 1-27.

Simon ] Gibbs, Constantin Arapis, and Christian J Breiteneder. 1999. Teleport-towards immersive copresence.
Multimedia Systems 7, 3 (1999), 214-221.

Barney G Glaser. 1978. Theoretical sensitivity. mill valley.

Charles Goodwin. 1981. Conversational organization. Interaction between speakers and hearers (1981).

David M Grayson and Andrew F Monk. 2003. Are you looking at me? Eye contact and desktop video conferencing.
ACM Transactions on Computer-Human Interaction (TOCHI) 10, 3 (2003), 221-243.

Manuel Guimaraes, Rui Prada, Pedro A Santos, Jodo Dias, Arnav Jhala, and Samuel Mascarenhas. 2020. The impact
of virtual reality in the social presence of a virtual agent. In Proceedings of the 20th ACM International Conference on
Intelligent Virtual Agents. 1-8.

Janine Hacker, Jan Vom Brocke, Joshua Handali, Markus Otto, and Johannes Schneider. 2020. Virtually in this together—
how web-conferencing systems enabled a new virtual togetherness during the COVID-19 crisis. European Journal of
Information Systems 29, 5 (2020), 563-584.

Jorg Hauber, Holger Regenbrecht, Mark Billinghurst, and Andy Cockburn. 2006. Spatiality in videoconferencing;:
trade-offs between efficiency and social presence. In Proceedings of the 2006 20th anniversary conference on Computer
supported cooperative work. 413-422.

Janet Holmes and Meredith Marra. 2004. Relational practice in the workplace: women’s talk or gendered discourse?
Language in society 33, 3 (2004), 377-398.

Macartan Humphreys. 2015. Reflections on the ethics of social experimentation. Journal of Globalization and
Development 6, 1 (2015), 87-112.

Jane Im, Sonali Tandon, Eshwar Chandrasekharan, Taylor Denby, and Eric Gilbert. 2020. Synthesized social signals:
Computationally-derived social signals from account histories. In Proceedings of the 2020 CHI Conference on Human
Factors in Computing Systems. 1-12.

Ellen A Isaacs and John C Tang. 1993. What video can and can’t do for collaboration: a case study. In Proceedings of the
first ACM International Conference on Multimedia. 199-206.

Greg J. Sears, Haiyan Zhang, Willi H. Wiesner, Rick D. Hackett, and Yufei Yuan. 2013. A comparative assessment of
videoconference and face-to-face employment interviews. Management Decision 51, 8 (2013), 1733-1752.

Leelo Keevallik. 2018. Sequence initiation or self-talk? Commenting on the surroundings while mucking out a sheep
stable. Research on Language and Social Interaction 51, 3 (2018), 313-328.

Adam Kendon and Andrew Ferber. 1973. A description of some human greetings. In Comparative Ecology and Behaviour
of Primates, R. P. Michael and J. H. Crook (Eds.). Academic Press, London.

Robert E Kraut, Robert S Fish, Robert W Root, Barbara L Chalfonte, et al. 1990. Informal communication in organizations:
Form, function, and technology. In Human reactions to technology: Claremont symposium on applied social psychology,
Vol. 145. 199.

Jun Li. 2008. Ethical challenges in participant observation: a reflection on ethnographic fieldwork. Qualitative Report
13, 1 (2008), 100-115.

Divine Maloney and Guo Freeman. 2020. Falling asleep together: What makes activities in social virtual reality
meaningful to users. In Proceedings of the Annual Symposium on Computer-Human Interaction in Play. 510-521.
Divine Maloney, Guo Freeman, and Andrew Robb. 2020. A virtual space for all: Exploring children’s experience in
social virtual reality. In Proceedings of the Annual Symposium on Computer-Human Interaction in Play. 472-483.
Divine Maloney, Guo Freeman, and Andrew Robb. 2021. Social virtual reality: ethical considerations and future
directions for an emerging research space. In 2021 IEEE conference on virtual reality and 3D user interfaces abstracts and
workshops (VRW). IEEE, 271-277.

Divine Maloney, Guo Freeman, and Donghee Yvette Wohn. 2020. " Talking without a Voice" Understanding Non-verbal
Communication in Social Virtual Reality. Proceedings of the ACM on Human-Computer Interaction 4, CSCW2 (2020),
1-25.

Marco Marzano. 2021. Covert research ethics. In Ethical Issues in covert, security and surveillance research. Emerald
Publishing Limited, 41-53.

Julia M Mayer, Starr Roxanne Hiltz, Louise Barkhuus, Kaisa Va4nénen, and Quentin Jones. 2016. Supporting opportu-
nities for context-aware social matching: An experience sampling study. In Proceedings of the 2016 CHI Conference on
Human Factors in Computing Systems. 2430-2441.

Joseph F McCarthy, David W McDonald, Suzanne Soroczak, David H Nguyen, and Al M Rashid. 2004. Augmenting the
social space of an academic conference. In Proceedings of the 2004 ACM conference on Computer supported cooperative
work. 39-48.

Joshua McVeigh-Schultz, Anya Kolesnichenko, and Katherine Isbister. 2019. Shaping pro-social interaction in VR: an
emerging design framework. In Proceedings of the 2019 CHI conference on human factors in computing systems. 1-12.

, Vol. 1, No. 1, Article . Publication date: July 2025.



Verisimilitude as Boon and Bane: How People Initiate Opportunistic Interactions at Professional Events in Social VR 25

[49]

[50]

[51]
[52]
[53]
[54]
[55]
[56]

[57]

[58]

[59

—

[60
[61]

[t

[62]

[63]

[64]

[65]

[66]

[67]

[68]
[69]

[70]

Joshua McVeigh-Schultz, Elena Marquez Segura, Nick Merrill, and Katherine Isbister. 2018. What’s It Mean to" Be
Social" in VR? Mapping the Social VR Design Ecology. In Proceedings of the 2018 ACM conference companion publication
on designing interactive systems. 289-294.

Catarina Moreira, Francisco PM Simoes, Mark JW Lee, Ezequiel R Zorzal, Robert W Lindeman, Joao Madeiras Pereira,
Kyle Johnsen, and Joaquim Jorge. 2022. Toward VR in VR: assessing engagement and social interaction in a virtual
conference. IEEE Access 11 (2022), 1906-1922.

Kristian Mortensen and Spencer Hazel. 2014. Moving into interaction—Social practices for initiating encounters at a
help desk. Journal of Pragmatics 62 (2014), 46—67.

Fares Moustafa and Anthony Steed. 2018. A longitudinal study of small group interaction in social virtual reality. In
Proceedings of the 24th ACM symposium on virtual reality software and technology. 1-10.

Miriam Mulders and Raphael Zender. 2021. An academic conference in virtual reality?-evaluation of a Social VR
conference. In 2021 7th International Conference of the Immersive Learning Research Network (iLRN). IEEE, 1-6.
David T Nguyen and John Canny. 2007. Multiview: improving trust in group video conferencing through spatial
faithfulness. In Proceedings of the SIGCHI conference on Human factors in computing systems. 1465-1474.

David T Nguyen and John Canny. 2009. More than face-to-face: empathy effects of video framing. In Proceedings of the
SIGCHI Conference on Human Factors in Computing Systems. 423-432.

Samantha Oester, John A Cigliano, Edward J Hind-Ozan, and E Christien Michael Parsons. 2017. Why conferences
matter—an illustration from the International Marine Conservation Congress. Frontiers in Marine Science 4 (2017), 257.
Pedro R Palos-Sanchez, Pedro Baena-Luna, and Daniel Silva-O’Connor. 2023. Exploring employees’ beliefs regarding
the potential benefits of virtual worlds for group cohesion: gather town. Multimedia Tools and Applications 82, 16
(2023), 24943-24965.

Soya Park, Jaeyoon Song, David R Karger, and Thomas W Malone. 2024. Who2chat: A Social Networking System
for Academic Researchers in Virtual Social Hours Enabling Coordinating, Overcoming Barriers and Social Signaling.
Proceedings of the ACM on Human-Computer Interaction 8, CSCW1 (2024), 1-34.

Danielle Pillet-Shore. 2012. Greeting: Displaying stance through prosodic recipient design. Research on Language &
Social Interaction 45, 4 (2012), 375-398.

Danielle Pillet-Shore. 2018. How to begin. Research on Language and Social Interaction 51, 3 (2018), 213-231.

Nicole Podschuweit. 2021. How ethical challenges of covert observations can be met in practice. Research Ethics 17, 3
(2021), 309-327.

Robert Power. 1989. Participant observation and its place in the study of illicit drug abuse. British Journal of Addiction
84, 1 (1989), 43-52.

Ramesh Raskar, Greg Welch, Matt Cutts, Adam Lake, Lev Stesin, and Henry Fuchs. 1998. The office of the future:
A unified approach to image-based modeling and spatially immersive displays. In Proceedings of the 25th annual
conference on Computer graphics and interactive techniques. 179-188.

Robert W Root. 1988. Design of a multi-media vehicle for social browsing. In Proceedings of the 1988 ACM conference
on Computer-supported cooperative work. 25-38.

Anna Rudnicka, Dave Cook, Marta E Cecchinato, Sandy JJ Gould, Joseph W Newbold, and Anna L Cox. 2022. The
end of the active work break? Remote work, sedentariness and the role of technology in creating active break-taking
norms. In Proceedings of the 1st Annual Meeting of the Symposium on Human-Computer Interaction for Work. 1-13.
Kelsea Schulenberg, Lingyuan Li, Caitlin Lancaster, Douglas Zytko, and Guo Freeman. 2023. " We Don’t Want a Bird
Cage, We Want Guardrails": Understanding & Designing for Preventing Interpersonal Harm in Social VR through the
Lens of Consent. Proceedings of the ACM on Human-Computer Interaction 7, CSCW2 (2023), 1-30.

Jaeyoon Song, Christoph Riedl, and Thomas W Malone. 2021. Online mingling: supporting ad hoc, private conversations
at virtual conferences. In Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems. 1-10.

Paul Spicker. 2011. Ethical covert research. Sociology 45, 1 (2011), 118-133.

Misha Sra, Aske Mottelson, and Pattie Maes. 2018. Your place and mine: Designing a shared VR experience for remotely
located users. In Proceedings of the 2018 Designing Interactive Systems Conference. 85-97.

Tanya Stivers, Nicholas ] Enfield, Penelope Brown, Christina Englert, Makoto Hayashi, Trine Heinemann, Gertie
Hoymann, Federico Rossano, Jan Peter De Ruiter, Kyung-Eun Yoon, et al. 2009. Universals and cultural variation in
turn-taking in conversation. Proceedings of the National Academy of Sciences 106, 26 (2009), 10587-10592.

[71] John C Tang, Ellen A Isaacs, and Monica Rua. 1994. Supporting distributed groups with a montage of lightweight

interactions. In Proceedings of the 1994 ACM conference on Computer supported cooperative work. 23-34.

[72] John C Tang and Monica Rua. 1994. Montage: Providing teleproximity for distributed groups. In Proceedings of the

[73]

SIGCHI conference on Human factors in computing systems. 37-43.
Loren Terveen and David W McDonald. 2005. Social matching: A framework and research agenda. ACM transactions
on computer-human interaction (TOCHI) 12, 3 (2005), 401-434.

, Vol. 1, No. 1, Article . Publication date: July 2025.



26 Chang, et al.

[74] Roel Vertegaal. 1999. The GAZE groupware system: mediating joint attention in multiparty communication and
collaboration. In Proceedings of the SIGCHI conference on Human Factors in Computing Systems. 294-301.

[75] Annika Waern. 2016. The ethics of unaware participation in public interventions. In proceedings of the 2016 CHI
conference on human factors in computing systems. 803-814.

[76] Hongyu Wan, Jinda Zhang, Abdulaziz Arif Suria, Bingsheng Yao, Dakuo Wang, Yvonne Coady, and Mirjana Prpa. 2024.
Building LLM-based Al Agents in Social Virtual Reality. In Extended Abstracts of the CHI Conference on Human Factors
in Computing Systems. 1-7.

[77] Matthew M White. 2014. Learn to play: Designing tutorials for video games. CRC Press.

[78] Steve Whittaker, David Frohlich, and Owen Daly-Jones. 1994. Informal workplace communication: What is it like and
how might we support it?. In Proceedings of the SIGCHI conference on Human factors in computing systems. 131-137.

[79] John M Wiemann and Mark L Knapp. 2017. Turn-taking in conversations. Communication theory (2017), 226-245.

[80] Julie R Williamson and Daniel Sundén. 2016. Deep cover HCI: The ethics of covert research. Interactions 23, 3 (2016),
45-49.

[81] Samaneh Zamanifard and Guo Freeman. 2019. " The Togetherness that We Crave" Experiencing Social VR in Long
Distance Relationships. In Companion Publication of the 2019 Conference on Computer Supported Cooperative Work and
Social Computing. 438—442.

[82] Yu Zhang, Yi Wen, Siying Hu, and Zhicong Lu. 2025. SpeechCap: Leveraging Playful Impact Captions to Facilitate
Interpersonal Communication in Social Virtual Reality. Proceedings of the ACM on Human-Computer Interaction 9,
CSCW?2 (November 2025). https://doi.org/10.48550/arXiv.2502.10736 To appear in PACMHCI, CSCW2, November
2025.

[83] Dejin Zhao and Mary Beth Rosson. 2009. How and why people Twitter: the role that micro-blogging plays in informal
communication at work. In Proceedings of the 2009 ACM International Conference on Supporting Group Work. 243-252.

[84] Yu Zheng, Xing Xie, Wei-Ying Ma, et al. 2010. GeoLife: A collaborative social networking service among user, location
and trajectory. IEEE Data Eng. Bull. 33, 2 (2010), 32-39.

, Vol. 1, No. 1, Article . Publication date: July 2025.


https://doi.org/10.48550/arXiv.2502.10736

	Abstract
	1 Introduction
	2 Related Work
	2.1 Opportunistic Interactions in Face-to-Face Professional Settings
	2.2 Computer-Mediated Informal Communication in Professional Contexts
	2.3 Opportunistic Interactions in Social VR Events

	3 Method
	3.1 Recruitment Strategy
	3.2 Event Contextualization
	3.3 Observation and Interview Protocol
	3.4 Data Analysis

	4 Findings
	4.1 Recognizing the Availability of Others
	4.2 Capturing the Attention of Others
	4.3 ``Breaking the Ice'' with Others
	4.4 Acquiring Established Interaction Protocols in social VR

	5 Discussion
	5.1 Verisimilitude and Challenges in Estimating It
	5.2 Social Responsibilities Delegated to the Attendee, the Host, or the System
	5.3 In Preparation for Successful Opportunistic Interactions at Social VR Events

	6 Reflections on Research Ethics
	7 Limitations
	8 Conclusion
	References

