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Abstract

The ongoing digital revolution is reshaping human communication and collaboration. Im-
mersive technologies and artificial intelligence are opening new avenues for interaction,
raising the question of whether these innovations can support Deliberative Polling®, a so-
cial science method of engaging the public, in virtual environments. This study aims to
explore the feasibility of conducting Deliberative Polling® in the Metaverse. Thirty indi-
viduals from 10 nationalities participated in three experiences conducted on two different
platforms. The first experience, conducted on Meta Horizon Worlds, served as a prelimi-
nary test to evaluate the platform’s usability and interaction dynamics. The second and
third experiences, following the Deliberative Polling methodology, were conducted on
Meta Horizon Worlds and Spatial, respectively. Each experience lasted approximately
two hours. Across sessions, opinion changes were observed, and participants displayed
virtual social dynamics similar to those in face-to-face deliberation. The results suggest
that Deliberative Polling®-like deliberations appear feasible in social VR under these ex-
ploratory conditions, as reflected in balanced discussions and topic-focused engagement.
However, current VR hardware and software still require improvements to enhance ac-
cessibility, usability, and inclusivity for broader adoption. Future research with larger and
more diverse participant pools is needed to assess not only feasibility but also effective-
ness relative to traditional approaches.

Keywords: metaverse; virtual reality; deliberative polling; democratic engagement;
immersive technologies; participatory democracy; social VR

1. Introduction

Immersive virtual environments and social VR platforms are transforming how peo-
ple communicate, collaborate, and engage in shared discussions online. These technolo-
gies, envisioned in early form by Neal Stephenson [1] and now widely accessible through
modern VR devices, enable participants to interact in three-dimensional simulated spaces
using avatars, spatial audio and embodied cues. As Graylin & Rosenberg note, the con-
vergence of Al and immersive technologies is reshaping human interaction and
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expanding opportunities for meaningful engagement in virtual settings [2]. This study
examines how such environments may support structured deliberation by allowing par-
ticipants to meet in immersive shared spaces that differ substantially from videoconfer-
encing-based communication.

1.1. The Metaverse and Spatial Computing Technologies

The Metaverse represents a natural evolution of the internet, transitioning from a
two-dimensional, information-driven experience to a three-dimensional, interactive one.
This evolution signifies a profound transformation in education and human communica-
tion, where the concept, often subject to the act, is three-dimensional. These new technol-
ogies will fully explore such concepts in three dimensions [3]. To achieve this experience,
users employ hardware components such as VR devices and software in the form of ap-
plications that recreate these virtual environments. These technologies have significantly
evolved since their inception in hardware and software.

In 1968, researcher Ivan E. Sutherland [4] introduced a revolutionary device capable
of altering the image seen by the user based on their viewpoint. In 1994, Nintendo
launched The Virtual Boy [5], which was capable of 3D graphics in a unique tripod-
mounted unit that allowed gamers to immerse themselves. In 2016, Oculus released the
Rift 1 device, significantly broadening public access to this technology. A couple of years
later, Meta acquired Oculus to enhance immersive technologies. In February 2024, another
tech giant, Apple, launched its immersive device, the Apple Vision Pro.

Software has also evolved significantly. Second Life allowed users to create avatars
and virtual environments, while Roblox introduced a platform for game creation and
sharing, now enhanced with VR and reaching 212.5 million monthly players [6] by Feb-
ruary 2024. The rise of generative Al is advancing metaverse development, enabling rapid
3D object creation with tools like Polycam for scanning [7] and CSMs (Common Sense
Machines) for generating complex scenarios and objects [8]. HeyGen further enables syn-
thetic avatars with personalized knowledge for live interactions [9]. The progress in im-
mersive software, hardware, Generative Al, and drone technologies is broadening possi-
bilities. This paper investigates their prospective implementation within Deliberative
Polling initiatives.

1.2. Deliberative Polling

Deliberative Polling is a methodology designed to gather considered, deliberative
public opinion. This methodology measures informed public opinion through detailed
discussion and reflection on specific issues. Professor James S. Fishkin [10] from Stanford
University developed this process in 1988 with the following steps. First, participants are
randomly selected to reflect the population; the process ensures an accurate representa-
tion of the desired sampling population. After an initial survey, they engage in a day,
weekend, or multi-day over several weeks of face-to-face discussions or Al-assisted Stan-
ford Online Deliberation Platform guided by trained moderators (for in-person) and in-
formed by vetted briefing materials. Small group discussions encourage balanced dia-
logue, with questions directed at experts in plenary sessions. Moderators ensure inclusiv-
ity and prevent domination. The process concludes with a final confidential survey, which
is compared to the initial one to analyze changes in opinions, highlighting the impact of
deliberation. Fishkin identifies several conditions underpinning deliberative quality, in-
cluding access to balanced information, substantive balance, diversity, conscientiousness,
and equal consideration. These dimensions provide the benchmarks against which the
feasibility of new deliberative formats—including immersive VR—can be evaluated.

Several in-person Deliberative Polling® studies have been conducted worldwide (De-
liberative Democracy Lab, n.d.). Here are some examples: In June 2009, a scientifically
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selected sample of citizens from all 27 European Union countries gathered to discuss the
forthcoming European Parliament elections in 21 languages. In September 2019, over 500
American voters gathered in Dallas, Texas, for “America in One Room,” a discussion
about major issues ahead of the 2020 presidential election [11].

In 2020, the Stanford Deliberative Democracy Lab and the Stanford Crowdsourced
Democracy Team developed the Al-assisted Stanford Online Deliberation Platform [12]
to implement online Deliberative Polling®. The deliberation platform features agenda
management, automating speaking queues, automated nudges to encourage speaking,
detection of toxic language, and real-time analytics [13].

Evolving Al moderation enhances discussion balance and scalability [13]. Rouhi-
ainen, who participated as an expert in this paper’s Metaverse-based deliberative experi-
ments, highlights Al's potential to improve fairness and transparency in digital discus-
sions [14]. The deliberation platform has supported online Deliberative Polling® in 40+
countries, demonstrating global applicability. A key example is the Meta Community Fo-
rum [15], where over 6300 participants, along with a comparable size control group, from
32 countries engaged in deliberation on this platform on the topic of policies towards bul-
lying and harassment in the Metaverse.

1.3. Merging Deliberative Polling with the Metaverse

While the Al-assisted Stanford Online Deliberation Platform [12] has demonstrated
the viability of conducting Deliberative Polling® through video-based online environ-
ments with Al-assisted moderation, these platforms remain fundamentally two-dimen-
sional and screen-mediated. Immersive social VR differs qualitatively by enabling spatial
copresence, embodied interaction through avatars, and three-dimensional shared envi-
ronments that may activate distinct deliberative mechanisms—such as proxemic behavior
and nonverbal expressivity —unavailable in standard videoconferencing setups. In addi-
tion, immersive technologies offer practical advantages for Deliberative Polling®, such as
scalability and enhanced concentration. Traditional in-person Deliberative Polling® incurs
high costs for travel, organization, and logistics, whereas online and metaverse platforms
significantly reduce these expenses, enabling broader and more inclusive deliberation. As
Hackl notes, the Metaverse is expanding beyond entertainment into education, collabora-
tion, and civic engagement, making it a promising space for Deliberative Polling [16].

Another key advantage is the potential for enhanced concentration that the
metaverse may offer over standard online interactions [17]. Full immersion may foster
focused attention, which reduces distractions and improves participation quality. This
heightened engagement fosters deeper, more reflective dialogue, which is essential for
effective deliberation. Avatars not only represent participants but could also serve to con-
ceal certain things like economic status if participants wanted to. Meta Horizon used sim-
ple, legless avatars, while Spatial offered more realism, allowing users to customize race
and gender and even replicate their faces from photos, as seen in Figure 1.
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Figure 1. (a) Legless avatars in Meta Horizon Worlds’ theater-like space (May 2023); (b) Avatars
with photorealistic faces in the Spatial platform (November 2023). Note: Meta Horizon Worlds has

since updated its avatar system to include full-body avatars.

Prior research highlights that behavioral realism in avatars enhances social presence
and engagement [18]. Similarly, DeVeaux found that visual similarity between users and
their avatars strengthens embodiment, improving social interactions and engagement in
virtual environments [19].

Sharing the same virtual physical space may also foster greater empathy compared
to traditional video conferencing. Having Deliberative Polling in the metaverse aims to
foster greater empathy among participants, bridging the gap between in-person experi-
ences and video-based calls. As noted by Stanford Professor Larry Diamond, empathy is
crucial in the Deliberative Polling process: “People began to see one another as human
beings. They got to know one another, and they began to develop something that is so
rare in our hyper-polarized society: empathy” [20]. In any case, Deliberative Polling’s im-
mersive mode does not aim to replace face-to-face interactions. Despite technological ad-
vancements, the human touch is irreplaceable.

1.4. Purpose and Scope of the Study

Building upon this context, the present study explores how immersive virtual envi-
ronments can shape the Deliberative Polling experience, focusing on the experiential and
design factors—such as embodiment and social presence that shape deliberative quality.
For the purposes of this study, feasibility is operationally defined as the ability to conduct
a complete deliberative session in VR, assessed through participant retention across the
full session, balanced distribution of speaking time, observable engagement with the de-
liberative topic, and pre- to post-deliberation opinion change. Two social VR platforms—
Spatial and Meta Horizon Worlds—were compared to examine how differences in avatar
realism, environmental fidelity, and spatial affordances influence participants’ sense of
copresence, empathy, and opinion change during democratic deliberation. Drawing on
Social Presence Theory [21] and recent work on Embodiment in social VR [18,19], this
study sought to identify the mechanisms through which immersive design can enhance
deliberative quality and civic engagement. In doing so, it contributes both to the method-
ological evolution of Deliberative Polling and to the broader understanding of design
principles for participatory democracy in the metaverse. Any parallels with in-person de-
liberation are treated as qualitative observations, consistent with the exploratory nature
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of the study. This is the first study to implement a Deliberative Poll-like process in immer-
sive VR across two different social platforms, allowing a direct comparison of how plat-
form design features shape deliberative interaction.

2. Materials and Methods
2.1. Study Overview

This exploratory study aims to assess the feasibility and interactional dynamics of
conducting Deliberative Polling in immersive virtual reality environments. Specifically,
the research investigates whether the key features of a deliberative process—balanced
participation, opinion change, informed dialogue, and skilled moderation—can be repli-
cated in social VR platforms. The study was structured into three distinct experiences: an
initial pilot test to explore usability and interaction flow, followed by two deliberative
sessions in two different virtual platforms. This progressive design allows for iterative
refinement and comparative insights between tools and environments. The overall exper-
imental workflow is summarized in Figure 2. This study conducted three Metaverse ex-
periences with 30 participants in total. The first experience tested the platform’s usability
and interaction dynamics with 19 participants. The other two experiences followed the
Deliberative Polling® methodology, where participants first completed an initial survey,
then received balanced briefing materials to familiarize themselves with the topic. Once
in the Metaverse, they gathered in small discussion groups, where they could share per-
spectives and engage in dialogue. This was followed by a plenary session with experts,
where participants had the opportunity to ask questions. Finally, they completed a post-
deliberation survey, allowing for an analysis of opinion shifts compared to the initial re-
sponses. All sessions focused on policies towards bullying and harassment in the
Metaverse. The two deliberative sessions adhered to the core elements of the Deliberative
Polling® protocol: participants received balanced briefing materials prior to deliberation,
small-group discussions were led by moderators trained by the Stanford Deliberative De-
mocracy Lab, and expert panelists were selected in consultation with the Lab to ensure
subject-matter expertise and balanced perspectives. However, given the exploratory na-
ture of the study, participants were not randomly sampled from a target population,
which represents a deviation from the standard Deliberative Polling protocol.

VR Session Observations
Usability & Platform
interaction test assessment
VR Session (~2h) i
o Post- Analysis
Pre-Survey Briefing e ol & G i
n=15 Materials 02 ma enaty, y fleoxon
Welcome Groups Q&A n=11 test
VR Session (~2h) "
Ses Post- Analysis
Pre-Survey Briefing " — - Survey o
= Materials ouny ma enary ilcoxon
e Welcome Groups Q&A n=9 test

Figure 2. Experimental workflow and data collection stages across all three experiences.

The two selected VR platforms, Meta Horizon Worlds (2023) and Spatial (2023), were
chosen for their ability to customize virtual environments, create interconnected spaces,
and support immersive VR interactions. However, they differ in graphics quality and av-
atar design, with Spatial offering more realistic environments and avatars compared to
Horizon.
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2.2. Participants and Recruitment

Participants were recruited through open invitations on social media. Only 56% of
participants indicated prior VR experience upon registration. Selection prioritized those
with VR headset access, though the research team sometimes provided the necessary de-
vices. As a result, the participant pool was a convenience sample and not representative
of any target population, which constitutes a limitation relative to the random sampling
requirement of standard Deliberative Polling®. Furthermore, the gender distribution was
substantially imbalanced (76.66% male, 23.33% female), reflecting broader trends in early
VR adoption but limiting the generalizability of the findings. In all three sessions, partici-
pants entered VR mode using either their own or were provided Meta Quest 2 and Quest
3 headsets. The two Deliberative Polling® experiences were moderated by two bilingual
UCAM professors trained by the Stanford Deliberative Democracy Lab.

2.3. The Three Deliberative Experiences

The first exploratory session took place on 16 March 2023, in Meta Horizon Worlds.
This pilot test involved 19 participants and was designed to examine basic usability, ava-
tar interaction, voice quality, and group navigation within the platform. Unlike the sub-
sequent formal deliberative sessions, this experience did not follow the full Deliberative
Polling® protocol.

The first Deliberative Polling® experience took place on 17 May 2023, on Meta Hori-
zon Worlds metaverse, following the Deliberative Polling methodology. Research Assis-
tants at the Stanford Deliberative Democracy Lab led the design of four distinct virtual
spaces, each crafted to emulate the key components of traditional Deliberative Polling.
These designs incorporated small-group discussion rooms and plenary session rooms,
mirroring the structured environments used in conventional in-person deliberations. The
experience began in a spacious lobby, where users first entered (Figure A1). The lead mod-
erator welcomed participants and explained the dynamics of the activity. Additionally,
two smaller rooms were designed (Figures A2 and A3) to facilitate more intimate discus-
sions among groups (Figure 3).

uoavauest22

World Tester

Adgovijf

Figure 3. Small group discussion held in Meta Horizon Worlds, being moderated by a trained facil-
itator. May 2023.
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Lastly, a theater-like space was created where two experts could address the partici-
pants’ questions. Portals within Horizon were established to allow participants to transi-
tion from one space to another seamlessly. At the beginning of the deliberation process,
all 15 participants completed the initial survey and later received briefing materials. While
64% were from Spain, the group also included participants from Finland, Argentina, the
Netherlands, and the USA.

Experts were selected, in consultation with the Stanford Deliberative Democracy Lab,
based on their knowledge and experience in the topic of the Deliberative Polling® to en-
sure high-quality discussions and informed responses to participant inquiries. One expert
had expertise in Al and is an author of four books on this topic. The second expert served
as the Chief Responsible Al Officer at a large telecommunications company. They both
served as experts for the plenary expert panel.

Following the deliberation, 11 participants responded to the final survey (Table S1),
where we observed differences resulting from the deliberation in the metaverse. The event
lasted 2 h and 15 min, comprising 15 min for participant arrival, 15 min for the welcome
and introduction in the hall, 45 min for small group discussions in two spaces, 45 min for
the plenary session, and a 15 min wrap-up.

On 6 November 2023, we conducted a second Deliberative Polling experience on the
Spatial platform (Link L1), maintaining the theme of policies toward bullying and harass-
ment in the Metaverse. The session included 16 participants from Colombia, the USA, the
Netherlands, Spain, France, and the Philippines. The UCAM XR Lab team designed the
two virtual scenarios used in the platform. The first was an oval-shaped plenary space
where all participants gathered at the start. This space featured three tiers of seating, areas
for video and PDF projections, and a central area for 3D objects (Figure A4). It served as
the venue for welcoming participants, explaining event dynamics, and presenting a five-
minute briefing video. Secondly, participants were divided into two groups for 30 min
small group discussions. Each group convened in a full-scale digital twin of UCAM’s real
chapter hall. To create this virtual environment, we utilized photogrammetry and LiDAR
scanning technologies via the Polycam app, which enabled the generation of an optimized
3D model that was subsequently uploaded to the Spatial platform (Figure 4). The virtual
environment featured interactive, “sit-able” chairs that facilitated natural participant in-
teractions and behaviors. This area was duplicated to accommodate the two groups, each
engaging in their respective deliberations. Finally, both groups reconvened in the oval
plenary space, where experts mentioned previously were available to answer participants’
questions for 45 min. At the end, nine participants responded to the final survey (Table
52).

(b)
Figure 4. (a) Virtual digital twin of UCAM'’s chapter hall in Spatial; (b) UCAM’s real chapter hall.
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Survey attrition across deliberative sessions (27% in Horizon, 44% in Spatial) is pri-
marily attributed to the voluntary nature of the post-deliberation survey, as completion
was not required for participation. Additionally, occasional technical issues during the
sessions may have contributed to some participants disengaging before completion.

2.4. Data Collection

Data were collected through a combination of pre- and post-deliberation surveys,
full-session recordings, and transcript-based analysis. The surveys, conducted before and
after each deliberative session, captured participants’ opinions on the target topic—poli-
cies regarding bullying and harassment in the Metaverse —as well as basic demographic
data. All VR sessions were recorded in their entirety (Supplementary Videos S1-53) from
multiple vantage points within the virtual environment. These recordings enabled the
generation of detailed transcripts, which were subsequently analyzed to identify discus-
sion themes, argumentative patterns, and conversational structure. Quantitative data, in-
cluding speaking times and distribution of participation by role (participants, moderators,
experts), were extracted manually from these transcripts and recordings. This comprehen-
sive dataset provided both qualitative and behavioral insights into the interactional dy-
namics of deliberation in immersive virtual environments. As this was an exploratory fea-
sibility study, VR-specific validated measures (e.g., presence, usability, cybersickness, em-
bodiment) were not collected. We identify these as important instruments for future work.

2.5. Ethics Approval and Informed Consent

The study was approved by the Ethics Committee of Universidad Catdlica San An-
tonio de Murcia (UCAM) under project code CE042312 (approval date: 28 April 2023).
Written informed consent was obtained from all participants prior to their inclusion in the
study.

3. Results

Our primary objective was to demonstrate the feasibility of developing a Deliberative
Polling process in the Metaverse. In total, 30 individuals from 10 nationalities participated
in the three experiences conducted across two different platforms. The gender distribution
was 76.66% male and 23.33% female (Figure A5).

The transcription and Al analysis of session conversations reveal high participation
levels and in-depth discussions. For example, small discussion group 1, consisting of 7
participants, engaged in a 27 min conversation during the Spatial Experience in Novem-
ber 2023. Their discussion covered key topics such as the Metaverse, spatial experience,
virtual environments, auditory perception, Al-driven speech recognition, public space in-
teractions, recording, and harassment concerns. As shown in Figure 5, the discussion
group maintained a balanced distribution of speaking time, reflecting active and inclusive
participation. This pattern is further supported by additional group data in Figures A6-
A8, which display similar distributions of speaking time across other discussion sessions.

https://doi.org/10.3390/£i18030123
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Percentage of time spent by participants in discussion group 1
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Figure 5. Percentage of time spent talking by participants in discussion group 1, excluding the mod-
erator. This Figure illustrates one representative group; similar speaking-time distributions for the

remaining groups are provided in the Supplementary Materials. November 2023.

The data reflect a participatory balance that is not merely incidental but is actively
pursued in Deliberative Polling® through skilled moderation. This suggests that trained
moderators can fulfill their role effectively even in virtual reality contexts, managing turn-
taking, limiting dominance, and fostering balanced dialogue. However, as English was
not the primary language for most participants, the session presented linguistic challenges
while also highlighting the accessibility and inclusivity of the virtual discussion environ-
ment.

The Stanford Deliberative Democracy Lab provided the surveys used for the two de-
liberations. These questions were originally employed in Stanford’s large-scale global
online Deliberative Polling® on bullying and harassment in the metaverse, with results
documented in the 2023 report Metaverse Community Forum: Results Analysis [15].

Given the small number of participants and the paired nature of the data, we con-
ducted a Wilcoxon signed-rank test, the appropriate non-parametric test for these condi-
tions. The observed differences between Spatial and Horizon should be interpreted as ex-
ploratory patterns rather than conclusive effects. Analyzing the results from the Deliber-
ative Polling® conducted in Horizon in May 2023 (n = 11), we found notable differences;
however, none reached statistical significance (p < 0.05). For instance, Q160_1 (p = 0.064)
about support for video recording in public spaces, which would be deleted if there were
zero reports of misconduct, increased from an average of 6.00 to 7.36 in the pre- and post-
deliberation surveys, representing a 22.67% increase (Table S3).

On the other hand, the Spatial Deliberative Polling® (November 2023) revealed four
questions where the Wilcoxon signed-rank test yielded p-values below 0.05; however,
given the small sample size (n = 9), these results should be interpreted as exploratory ob-
servations rather than confirmatory evidence. The most notable difference was observed
in Q196_3 (p =0.0033), which refers to supporting the thesis that participants are not think-
ing clearly. Support for this thesis dropped from 7.00 to 3.67, representing a 47.57% de-
crease. This indicates that after the deliberation, support for this statement declined. This
could suggest an increased perception that participants are, in fact, thinking clearly (See
Figure 6 and Table 1).
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10 9.22

7.67
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7.00

8.33

Q195_7 Trust in your Q196_2 They believe
untrue things?
(p=0.0416 **)

community?
(p=0.0274 **)

Q196_3 They lack
clear thinking?
(p=0.0033***)

Q198_9 Freedom in
private spaces?
(p=0.0499 **)

Figure 6. Spatial Deliberative Polling® poll results with p < 0.05. Responses range from 0 (strongly

disagree/do not support) to 10 (strongly agree/support). Q195_7 (p = 0.0274): How much do you

trust each of the following? —People in your own community in ordinary life. Q196_2: How strongly

would you disagree or agree with the following statements? —They believe some things that are

untrue. Q196_3: How strongly would you disagree or agree with the following statements? —They

are not thinking clearly. Q198_9: How important or unimportant would you say each of the follow-

ing is to you? —People should be free to do as they like in private spaces. ** p < 0.05; ** p < 0.01.

Table 1. Spatial Deliberative Polling® poll results with p < 0.05. Responses range from 0 (strongly

disagree/do not support) to 10 (strongly agree/support). ** p < 0.05; *** p < 0.01

Question Pre Post W P
(Mean * std) (Mean £std)  Statistic Value

Q195_7: How much do you trust each of the
following? —People in your own community in 9.22+1.30 7.67 +1.41 2.43 0.0274 **
ordinary life
Q196_2: How strongly would you disagree or
agree with the following statements? —They 7.67 +1.80 5.89 +1.60 2.21 0.0416 **
believe some things that are untrue.
Q196_3: How strongly would you disagree or
agree with the following statements? — They 7.00+1.94 3.67 £2.17 3.44 0.0033 ***
are not thinking clearly.
Q198_9: How important or unimportant would

ing i ?—Peo-
you say each of the following is to you? —Peo 833 +1.58 633 4235 212 0.0499 **

ple should be free to do as they like in private
spaces.
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4. Discussion

The findings of this exploratory study show the feasibility of conducting Deliberative
Polling in the metaverse, demonstrating that opinion shifts in the Spatial experience pro-
duced exploratory patterns of greater opinion change compared to Horizon. This differ-
ence could be attributed to the more realistic avatars and immersive environment that this
platform offers compared to Horizon. According to Social Presence Theory [21], the per-
ceived realism and immediacy of mediated interactions enhance users’ sense of copres-
ence and social connection. In this context, the higher avatar fidelity and spatial af-
fordances of Spatial likely increased participants’ social presence, facilitating richer en-
gagement and greater openness to opinion change. These results also highlight the role of
embodiment in shaping deliberative interactions. Research in social VR shows that when
users experience a strong sense of owning and controlling their virtual body, engagement,
empathy, and conversational responsiveness increase [18,19]. The higher avatar fidelity in
Spatial likely strengthened this sense of embodiment, complementing the effects of social
presence and providing a more natural foundation for turn-taking, nonverbal expressiv-
ity, and perspective taking. This suggests that immersive deliberation benefits not only
from technical feasibility but from specific design features—such as avatar realism and
spatial coherence—that support meaningful social interaction.

The participant’s gender distribution disparity (76.66% male and 23.33% female)
aligns with broader trends in virtual reality (VR) engagement, where male users constitute
a larger proportion. For instance, a 2023 study indicates that 57% of VR owners in the US
are male, while 43% are female [22]. Additionally, research has shown that females are
more susceptible to VR-induced motion sickness [23], which may influence participation
rates. A study found that women reported a higher intensity of sickness and were more
likely to end VR sessions early compared to men. Studies demonstrate that technological
advancements in computing power [24], higher frame rates [25], ergonomics, lower la-
tency, and related factors significantly reduce VR-induced motion sickness. This evolution
is fundamental to ensuring that immersive technologies reach everyone and can be effec-
tively employed in democratic processes. Based on informal observation, no participants
reported cybersickness or significant discomfort during the sessions, though this was not
formally measured; however, these factors remain important to monitor in future immer-
sive deliberation studies. This gender imbalance may also have influenced the delibera-
tion on bullying and harassment, as gendered experiences can shape how participants
perceive and discuss these issues.

The qualitative analysis of this material provides interesting insights, such as the
mimicry of human behavior within all the virtual spaces used. We observed how groups
sat together when returning to the plenary space after getting to know each other during
the small group deliberations in both platforms Spatial (Figure 7) and Horizon (Figure 8).
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Figure 7. (a) Initial positions of participants in the Metaverse Spatial’s plenary space at the session’s

start; (b) positions upon returning after group deliberations.

@ ° Initial meetings

Plenary space

Figure 8. The distribution of participants during the initial meetings and in the plenary space was
observed. Notably, only one participant chose to sit with the other group. Horizon, May 2023.

This behavior aligns with previous research on nonverbal behavior and proxemics in
virtual environments [26], which established that users in VR maintain social norms of
personal space and gaze behavior, similar to physical environments, while Han [27]
demonstrated that in social VR, participants tend to form cohesive group arrangements,
adjusting their distances based on virtual social context. Additionally, the work of Wang
[28] expands on these findings by emphasizing how nonverbal cues such as gaze, head
movement, and hand motion influence turn-taking behaviors and group dynamics in VR.
These behaviors were evident in our study, as avatars naturally nodded in agreement,
raised their hands to speak, and expressed themselves through emoticons. Such nonverbal
interactions reinforce the importance of realistic and dynamic avatar embodiment for fos-
tering effective communication. The Spatial platform also allows for post-it notes; partic-
ipants and moderators use this feature to summarize and highlight key points of the dis-
cussion, improving the flow and dynamics of the debate (Figure A9).

Since these experiments were conducted in 2023, immersive technologies have con-
tinued to evolve rapidly. Newer headsets such as the Meta Quest 3 and Apple Vision Pro
offer improved resolution, reduced latency, enhanced passthrough capabilities, and more
ergonomic designs, all of which contribute to reducing cybersickness and improving ac-
cessibility. These advancements would likely strengthen the feasibility findings reported
here, as many of the technical limitations observed —such as avatar fidelity and platform
usability —are being progressively addressed by current-generation hardware and soft-
ware.
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The intersection of immersive technologies and artificial intelligence represents a
promising frontier for deliberative processes. Al-driven tools could complement VR-
based deliberation through real-time moderation support, automated speaking-time bal-
ancing, live translation for multilingual sessions, and sentiment analysis to monitor dis-
cussion dynamics. As noted in Section 1.2, the Stanford Online Deliberation Platform has
already demonstrated the potential of Al-assisted moderation in online settings [13]; ex-
tending these capabilities to immersive environments could further enhance both the
scalability and quality of VR-based deliberation.

Limitations

This study remains exploratory, with important limitations that must be considered.
First, participants were not fully randomized; some had prior familiarity with VR tech-
nology, which may have influenced their ability to engage effectively in the deliberations.
Second, the sample size was small due to limitations on the metaverse platforms, restrict-
ing our ability to draw broader conclusions about the quality of deliberation in VR com-
pared to online video-based Deliberative Polling®. While we have validated that Deliber-
ative Polling® can be conducted in immersive environments, future research with signifi-
cantly larger and more diverse participant pools is necessary to rigorously evaluate the
comparative effectiveness of VR-based deliberation against traditional online methodolo-
gies.

5. Conclusions

The analyzed experiences mark a significant milestone as, to our knowledge, the first
Deliberative Polling-like deliberations conducted in the Metaverse, illustrating the poten-
tial of immersive technologies to facilitate structured public deliberation in virtual spaces.
This pioneering research provides valuable insights into how VR can support democratic
engagement, offering a glimpse into the future of digital deliberation.

Looking ahead, the technology itself must continue to evolve to make VR a fully vi-
able platform for Deliberative Polling at scale. Advances in hardware, such as more acces-
sible and user-friendly VR headsets, will be crucial in expanding participation beyond
early adopters. As Lanier [29] discusses, the social and psychological barriers of VR adop-
tion must also be addressed to ensure truly inclusive engagement, particularly in civic
and deliberative spaces. Likewise, more robust and intuitive VR software applications will
be essential in ensuring seamless and engaging deliberative experiences. The continued
development of Al-driven moderation, improved avatar realism, and adaptive virtual en-
vironments may further enhance the depth and inclusivity of deliberation in the
Metaverse. Future studies should investigate how these advancements impact the quality
of discussions, the diversity of participation, and the long-term effects of VR-based delib-
erative engagement.

Supplementary Materials: The following supporting information can be downloaded at
https://www.mdpi.com/article/10.3390/£i18030123/s1. Link S1: Link to the Spatial DP Metaverse
used for the project. November 2023: https://www .spatial.io/s/Stanford-UCAM-Deliberative-Poll-
ing-r-101-64b918ccef125efd32040950?share=2067654509805072219 (21 February 2026). Table SI:
Horizon Deliberative Polling® pre and post comparison with full survey results (May 2023):
https://docs.google.com/document/d/1ylcyGUzYK26bOXTT_h2r400YiLMAvMpd/edit?usp=shar-
ing&ouid=108505577631821138129&rtpof=true&sd=true. Table S2: Spatial Deliberative Polling® pre
and post comparison with full survey results (November 2023): https://docs.google.com/docu-
ment/d/1aPUuAcaUggZgRNt0rmz9P-30aB58UOkh/edit?usp=shar-

ing&ouid=108505577631821138129&rtpof=true&sd=true. Supplementary Video S1: Video record-
ings of the first test that took place in Meta Horizon Worlds on 16 March 2023:
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https://drive.google.com/file/d/14buhlSUyN2lJpplzVrakqGICWvwURSf6/view?usp=sharing. Sup-
plementary Video S2: Video recording of the first Deliberative Polling® that took place in Meta Hori-
zon Worlds on 17 May 2023 with 15 participants: https://drive.google.com/file/d/1vTy-
tdhSQvqYLIMfFglmtY4x-HH3AdWKQ/view?usp=sharing. Supplementary Video S3: Video re-
cording of the first Deliberative Polling® that took place in Spatial platform on 6 November 2023
with 16 participants: https://drive.google.com/file/d/14tqd _2h33S0GAO0tZhsCIP-
mmFe75hp06/view?usp=sharing. Table S3: Horizon Deliberative Polling® pre and post comparison.
May 2023: https://docs.google.com/docu-
ment/d/1yZYsVXrm5ADtExnEAHdLaQTuWHEQXSOo/edit?usp=shar-
ing&ouid=108505577631821138129&rtpof=true&sd=true. Supplementary S1: ethics approval letter:
https://drive.google.com/file/d/INiV_o8Tpz_KnU1jCtexblwghHvBA3MPIl/view?usp=sharing.
S2_Informed Consent template: https://drive.google.com/file/d/1PaT6HmkIp9w6r3Dk403xrX-
MOgTFC9BTC/view?usp=sharing.
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Appendix A

Figure Al. Lobby main entrance in Meta Horizon Worlds.

ESCAPE

Figure A2. Small deliberation room 1/2 in Meta Horizon Worlds.
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Figure A3. Small deliberation room 2/2 in Meta Horizon Worlds.

Number of Participants

Male 76.67%

Figure A5. Gender distribution and nationalities across all 3 Metaverse experiences.
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Percentage of time spent by participants in discussion group 2
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Figure A6. Percentage of time spent talking by participants in discussion group 2, excluding the

moderator. November 2023, Spatial platform.

Percentage of time spent by participants in discussion group 1
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Figure A7. Percentage of time spent talking by participants in discussion group 1, excluding the

moderator. May 2023, Meta Horizon Worlds platform.
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Percentage of time spent by participants in discussion group 2
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Figure A8. Percentage of time spent talking by participants in discussion group 2, excluding the

moderator. May 2023, Meta Horizon Worlds platform.

what tools should be usec
sultying and harassment in ¢l
and where should they

Figure A9. Participants taking notes in Spatial platform.
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