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A B S T R A C T

Not all cues in immersive virtual environments are consistent with physical-world expectations, but can be 
transformed, resulting in different perceived versions of the world for simultaneous users. Such perceptual 
conflicts may disrupt communication. In this study, dyads (n = 104 participants, 52 dyads) sat face-to-face while 
wearing mixed reality headsets and memorized a set of nine virtual objects varying in shape and color. In the first 
trial, both members saw identical arrangements. In the second trial, they saw a new set of virtual objects. This 
time, either one or two pairs of virtual objects swapped positions, so each member saw a different arrangement. 
After each trial, members discussed their observations and agreed on a final recalled set. Results showed that 
when the discrepancy was greater, participants demonstrated less nonverbal synchrony with their dyad partner, 
made more changes from individual to collaborative recall, and reported feeling greater cognitive load. While 
there was no effect of the manipulation on participants' confidence in self or partner's recall, when the 
discrepancy was greater, participants felt less confident in their collaborative recall and less willing to submit 
their collaborative response. The manipulation did not affect trust in partners or the technology. This study offers 
an initial examination of perceptual conflict, with implications for how technologies designed to foster collab
oration and intergroup relations may inadvertently undermine these goals when users' perceptual experiences 
diverge and reaching a shared understanding is disrupted.

1. Introduction

Imagine you and your coworkers are wearing mixed reality (MR) 
headsets to visualize information during a brainstorming session. 
Throughout the session, your coworker references a green bar and ges
tures towards it, but in that spot you only see a blue bar. At first, you 
assume they just pointed in the wrong place. However, as they keep 
talking, you lose your focus and end up leaving the session confused. 
Later, you remember your settings were customized to replace green 
with blue for your colorblindness. You realize both of you were referring 
to different parts of the graph the entire time.

This scenario, while strange, illustrates how communication partners 
can experience discrepant mediated realities. Such discrepancies likely 
violate people's expectations about the ways others will communicate – 
expectations that make joint construction of reality and action possible. 
This is the central argument of the Expectancy Violations Theory (EVT), 

which posits that when communication patterns deviate from expecta
tions, they lead to violations that distract the recipient, causing an 
attentional shift to the communicator, relationship, and the character
istics and meaning of the violation. These shifts have downstream ef
fects, influencing the communication process at multiple levels, from 
nonverbal involvement to perceptions of comprehension and credibility 
(Burgoon, 1993).

These violations often hinge on perception, particularly visual cues 
such as gaze, conversational distance, immediacy, and nonverbal 
involvement. Mixed reality is especially suited to studying such viola
tions, as it transforms physical cues with virtual ones, creating a seam
less blend of the two, ultimately creating scenarios where it is possible 
for discrepancies in external referents to lead to violations in expecta
tions of nonverbal and verbal communication. Unlike other similar 
media like virtual reality (VR), where everything is completely virtual 
and the physical world is invisible, MR allows people to interact with 
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virtual content while remaining aware of their physical surroundings. In 
MR interactions, there are cues expected to be computer-generated (i.e., 
virtual cues) and cues that remain constant and shared for all in
teractants (i.e., physical cues). For each user, their MR-mediated reality 
can be either unintentionally transformed through technological arte
facts (e.g., objects lagging) or intentionally transformed by the pro
grammer (e.g., different content displayed for each user). Because such 
artefacts render different realities for each user, these discrepancies may 
violate expectations when multiple users come together. Despite this 
potential, the spatial and environmental dimensions of immersive con
tact have rarely been theoretically examined – a notable gap in relevant 
research, including intergroup interventions, that MR is uniquely posi
tioned to address (Tassinari et al., 2026).

From an application-standpoint, such violations are plausible, as 
virtual experiences are becoming increasingly personalized for each 
individual user. Research on social media has shown that no two users 
have the same experience on a platform (Kalyanaraman & Sundar, 
2006). Similarly, virtual environments can be adapted for each user in 
real-time, based on information such as object metadata and user 
feedback (e.g., Valmorisco et al., 2024). However, such discrepant re
alities may lead individuals to inhabit curated versions of reality, and 
this fragmentation poses a threat to something fundamental to 
communication itself: common ground, or the mutual knowledge and 
assumptions that interactants coordinate to reach shared understanding 
(Clark & Brennan, 1991). In realities accessed through technologies like 
MR, where elements of the physical and virtual overlap, discrepant re
alities can fragment and disrupt interactants from reaching a shared 
understanding. What occurs when two or more users with these altered 
perceptions come together, and how such disruptions shape the 
communication process and its outcomes, remains less clear.

This gap is consequential both for research and for the rapid 
deployment of immersive technologies in social contexts. From a 
research standpoint, interactions between members of social groups can 
be complicated by biases and differences in perceptions and attitudes, 
which may lead to exclusion and social fragmentation (Tassinari et al., 
2026). Immersive technologies have increasingly been leveraged to 
instantiate the conditions thought to facilitate positive intergroup con
tact, such as shared goals and intergroup cooperation (Miler & Steinfeld, 
2025). While various empirical strategies have been used to structure 
such interventions, they may only go so far when the common ground 
shared between interactants is made malleable by the medium itself. 
Scholars have called for closer attention to the moderators and boundary 
conditions that shape when and for whom such interventions work 
(Tassinari et al., 2022). This is particularly salient given the growing 
importance of hybrid spatial ecologies and constantly shifting bound
aries between the physical and virtual. However, immersive technolo
gies have rarely been used to explicitly model such spatial organizations 
in this context (Tassinari et al., 2026). To this end, perceptual discrep
ancy represents one such spatial boundary condition, such that it is not a 
social or attitudinal one, but a feature of the visible environment itself (i. 
e., an external referent), that has yet to be examined.

From an application standpoint, this gap is amplified by the rapid 
industry deployment of similar immersive technologies like Augmented 
Reality Artificial Intelligence (AR-AI) wearables (e.g., Meta Displays 
[Meta, 2025]; Snapchat Spectacles [Snapchat, 2024]), which fall under 
the broader category of computing systems that integrate directly into 
users environments rather than requiring users to adjust their behaviors 
to fit the systems (Zhao et al., 2023). Like MR, these devices merge 
physical surroundings with virtual elements, and have been envisioned 
to become tools that will shift how people communicate, work, and play 
(Meta Orion, 2025). Yet, while industries promote seamless integration 
of these technologies into work and social settings, how they may 
introduce further challenges remains unexplored.

This concern is particularly striking given that recent research has 
documented broader social consequences of MR devices, such as users 
wearing MR headsets experiencing “social absence” where other people 

physically present in the room feel less socially present (Santoso & 
Bailenson, 2024). Mixed reality therefore provides an ideal tool for 
examining how these perceptual conflicts arise in such social contexts, 
as it allows for experimental control over visual discrepancies while 
maintaining the in-person, group context. Understanding how expec
tancy violations manifest in MR settings can inform the design and 
deployment of similar technologies, helping anticipate communication 
breakdowns before these devices become ubiquitous in collaborative 
and intergroup settings.

2. Background and previous work

2.1. Expectancy violations in the virtual space

Central to communication are the expectations individuals hold for 
how others will behave (Burgoon, 1993). These expectations are 
grounded in shared understandings and rules that make joint construc
tion of reality and coordinated action possible (Clark & Brennan, 1991). 
When behaviors – verbal or nonverbal – conform to expectations, the 
interaction can be smooth and predictable. These expectancies can also 
serve as perceptual filters, shaping how an individual processes social 
information and interprets another's actions. Consequently, when be
haviors deviate, these violations can be disruptive. Depending on the 
direction and magnitude of the discrepancy, these violations can be 
perceived as positive, negative, or ambiguous, leading to either favor
able or detrimental outcomes on message comprehension, persuasion, 
attraction, credibility, and reciprocal nonverbal involvement (Burgoon 
et al., 1995).

Within the context of technology, such violations, often resulting 
from asymmetries in content and media or lack of shared space, are 
considered a challenge that should be addressed (Gergle et al., 2012; 
Voida et al., 2008). One example is the “What You See is What I See” 
paradigm, which expects that interactants in a system share the same 
visual perception and access the same information (Stefik et al., 1987). 
In practice, however, there are several factors that can disrupt this 
expectation in technologically-mediated communication, such as dif
ferences in modality (i.e., device for input and output), mobility (i.e., 
ability or need to move while having access to the interaction device), 
and content access (i.e., users having different visibility and ability to act 
on content), creating potential violations of any shared expectations 
(Bréhault et al., 2025).

These factors can also arise unintentionally, such as through tech
nological artefacts. To illustrate an example, Seuren and colleagues (202 
1) investigated how latency (i.e., transmission delays) during video- 
conferencing can lead to expectancy violations. Analyzing 25 video 
consultations between patients and clinicians, they observed noticeable 
silences and overlapping speech. These delays had procedural conse
quences, such that interactants treated these silences and overlaps as 
turn-taking problems, not latency problems. Latency often went unno
ticed until it became problematic. Until then, participants proceeded to 
interact with a non-mutual reality, but acted as though they had a shared 
reality. Even when aware of such violations, participants struggled to 
recognize and adjust their meaning-making in real time.

Similarly, research in social psychology sheds light on the conse
quences of how individuals navigate violations of expectations. Mori 
and Arai (2010) replicated classic studies by Asch (1951), where par
ticipants matched the length of a line to three options. Using polarizing 
glasses, one participant (the minority) perceived a different stimulus 
than the other three (the majority). When asked to announce judge
ments aloud, women in the minority conformed more often, though men 
did not. Comparable effects have appeared in online spaces as well, in 
which the actions of others can transform users’ original perceptions, 
turning otherwise individual experiences into social ones (Krämer et al., 
2021). For instance, contradictory comments on social media have 
shown to undermine the persuasive impact of original messages, high
lighting how dissenting perceptions strongly shape individual responses 
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(Winter et al., 2015). Beyond conformity, people are also highly sensi
tive to the social cues that accompany such disagreements, often relying 
on behavioral, verbal, and nonverbal signals to continuously monitor 
their social environment (Leary & Baumeister, 2000). When perceptual 
conflicts arise in immersive settings, cues that typically signal shared 
attention may break down, and behaviors that appear ignoring norms or 
attending to something else, may lead to exclusionary consequences and 
feelings of ostracism (Kerr & Levine, 2008).

Together, past research on social influence suggests that some in
dividuals may change their responses when their judgements do not 
align with their social others, and that the social cues accompanying 
such discrepancies may shape the interaction in consequential, often 
negative, ways, though individual differences may play a role.

2.2. Perceptual conflicts in virtual reality

Immersive media provide an especially fertile environment for ex
pectancy violations, as there are many opportunities for asymmetric 
experiences for each user in a shared setting. Zhang and Furnas (2002)
note how asymmetries in collaborative VR may form as a result of being 
located in different places and seeing different things, embodying ava
tars of different sizes yielding different mobilities and different per
spectives and scales of the same object – factors that ultimately interfere 
with participants’ ability to communicate.

Past studies have investigated asymmetries of this nature, such as 
scenarios in which two people occupy the same virtual seat simulta
neously while each believes the other person is sitting in a different 
location (Bailenson et al., 2008; Hasenbein et al., 2022); physically 
co-located participants collaborate while both are in the same or 
different mediums, which provide different abilities and information 
(VR and mobile AR, Drey et al., 2022; Grandi et al., 2019; Jeong et al., 
2019; Numan & Steed, 2022); or different angles and perspectives 
(Hoppe et al., 2021; Zhou & Won, 2024).

Beyond VR, perceptual conflicts have also been examined in other 
immersive technologies, such as CAVE systems (i.e., projection-based 
displays). Chen and colleagues (2014) created a scenario where partic
ipants received instructions from both a physical experimenter and their 
avatar. By varying the angle between them and the instruction type, the 
researchers found participants took longer to execute the task when the 
angle discrepancy between the physical experimenter and their avatar 
was larger. Additionally, the physical presence of the experimenter had 
an influence on participants, such that a significant portion chose to 
follow the instructions based on the physical experimenter rather than 
their avatar.

This study by Chen and colleagues (2014) illustrates how, when both 
virtual and physical cues are presented in what would normally be 
considered a virtual-centered experience (e.g., CAVE, immersive VR, 
AR, MR), it can not only make the physical cues especially salient, but it 
can also cause confusion. Furthermore, their study suggests that par
ticipants may rely on or prioritize physical cues more heavily than vir
tual ones. While this study is one such example of how perceptual 
conflicts can emerge, there are other types of conflicts that may arise 
across immersive technologies. The same referent, for instance, may 
differ for each interactant in its characteristic (e.g., shape, color), se
mantic (e.g., category), numeric (e.g., quantity), dimensional (e.g., size), 
or locational (e.g., spatial orientation) properties. This list is not 
exhaustive, but illustrates the range of possible scenarios that may 
occur. We illustrate a few possibilities in Fig. 1.

This study focuses on one of these properties, namely the degree of 
perceptual discrepancy. Returning to the theoretical framework, Ex
pectancy Violations Theory posits that the valence of a violation is a 
function of several factors, namely the direction (i.e., favorable or un
favorable) and magnitude of the discrepancy, the latter of which maps 
onto the degree of perceptual conflict examined here.

3. Current study

Mixed reality raises a novel setting in which interactants in the same 
physical space are simultaneously aware of both the physical and virtual 
world. In other words, unlike VR, where interactants are more aware of 
the virtual world than their physical world, in MR, the physical world is 
also salient. Sharing the same physical space allows interactants to 
readily see and hear what each other is doing and looking at (Clark & 
Brennan, 1991). However, the physical space may not be “fixed and 
readily accessible to co-present interlocutors,” but is “uncertain and 
unfolding, [and] the relationship between presentation and acceptance 
may be muddled” (Koschmann & LeBaron, 2003, p. 10).

To investigate how these violations of expectations, through 
perceptual conflict, play out in a collaborative setting in MR, we 
investigate the following question: when perceptual conflicts arise in 
participants’ virtual experience, violating expectations, how will they 
shape the communication process? Given prior literature suggests that 
expectancy violations can influence multiple at multiple levels, we 
investigate several types of outcomes using multimodal measurement 
approaches beyond self-report measures alone (Tassinari et al., 2026).

At the social behavioral level, perceptual conflicts may disrupt 
interpersonal processes that sustain coordination, such as nonverbal 
synchrony, or being in similar states or having similar behaviors at 
similar times (Condon & Ogston, 1966). The tendency to synchronize 
and adapt to conversational partners often emerges as an automatic, 
instinctive response, but it can also be adjusted to regulate interactions, 
signal interest, involvement, rapport, or to exert social influence 
(Burgoon et al., 2010). Given this, the present study operationalized 
social behavioral outcomes through dyadic nonverbal synchrony.

At the individual behavioral level, past research suggests that 
discrepant perceptions can lead participants to adjust judgements or 
decisions under social influence (Mori & Arai, 2010). Accordingly, we 
operationalized this outcome as response change, reflecting how much 
participants altered their initial responses.

At the individual attitudinal level, past research suggests that 
perceptual conflicts may lead to uncertainty, discomfort, and increased 
effort in coordinating with others (Burgoon et al., 1995; Seuren et al., 
2021). Research in immersive social applications, such as social VR, 
shows that the quality of social presence shapes psychological outcomes 
(Barreda-Ángeles & Hartmann, 2022). In MR, disruptions to this social 
process may affect cognitive demands, confidence in perception and 
memory, and willingness to defend or defer to another. Accordingly, we 
measured self-reported cognitive load, willingness to submit, confi
dence, and trust to capture how perceptual conflicts shape individuals’ 
experiences.

While prior technology-mediated communication research has 
examined similar phenomena, such as asymmetry in media (Voida et al., 
2008), this study extends that foundation by empirically testing the 
degree of perceptual discrepancy, examining not whether conflicts 
matter, but how their magnitude shapes outcomes. This approach es
tablishes a framework for future investigations that can systematically 
vary relevant factors, including but not limited to, task type, group size, 
intergroup dynamics, and discrepancy scenarios, to build a compre
hensive understanding of the effects of perceptual conflicts brought 
about by immersive technologies such as MR.

The present study1 examines the effects of asymmetric virtual ex
periences, or perceptual conflicts. Dyads met in a shared physical 
environment and completed two trials of a memory task displayed 

1 A version of this study is pre-registered at OMITTED. The present manu
script deviates from the original plan in two ways: first, we dropped an inde
pendent variable based on media literacy training due to lack of significant 
findings (see section 4.4 for more details), and second, we shifted from a 
repeated-measures ANOVA to a linear mixed-effects model to better fit the data 
structure (see section 5 for more details).
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through MR. They memorized nine virtual objects varying in shape and 
color, presented on a physical table. In the first trial, both members saw 
the same stimuli. In the second trial, the stimuli differed, such that either 
one pair (small number of discrepancies) or two pairs (large number of 
discrepancies) of objects swapped locations. Participants were first 
asked to list what they remembered individually, and then discuss with 
their partner on their answers and agree on a final list of seen virtual 
objects. Various aspects of the participants’ attitudes and behaviors were 
measured.

4. Methods

4.1. Participants

Participants were recruited from a medium-sized private university 
via the department pool, email, flyers, word-of-mouth, and in-person 
recruitment and were paid $30. Based on a pre-registered power anal
ysis, we aimed for 96 participants (48 dyads) and recruited 104 partic
ipants (52 dyads, female-female = 11, female-male = 30, male-male = 10, 
female-non-binary/third-gender = 1). Participants (female = 53, male =
50, non-binary/third-gender = 1) were between 18 and 64 years old (M =
25.48, SD = 7.58) and identified as Asian or Asian-American (n = 59), 
White (n = 21), Hispanic or Latinx (n = 8), bi- or multi-racial (n = 8), 
African, African-American, or Black (n = 3), Middle Eastern (n = 2), a 
racial group not listed (n = 1), or did not answer (n = 2). Participants 
had varying levels of experience with extended reality (XR) technology 
(27.2% no experience, 64% limited experience, and 8.7% a lot of 
experience) and XR programming, as well as prior familiarity with the 
other dyad member/partner. No participant had any form of color 
blindness.

4.2. Equipment and setup

Each participant wore an Oculus Quest 3 headset (standalone HMD; 
2064 × 2208 pixels per eye, 515 g, 110◦ horizontal FOV, 96◦ vertical 
FOV, six-degree-of-freedom inside-out head and hand tracking). Head
sets were connected to a PC via a Quest link cable. Three DSLR cameras 

were placed around the setup: one central camera capturing participants 
from the side and one facing each participant's face. A microphone at the 
center edge of the table recorded verbal conversation, and a tablet dis
played a 5-min countdown during the discussion portion of the task 
(Fig. 2).

4.3. Virtual stimulus

The virtual stimuli were built using Unity (Fig. 3). Several versions 
varying in the number of colors and objects (e.g., singular color or shape, 
three colors and shapes) were pilot-tested using the same task outlined 
in the Procedure section on Qualtrics (n = 16). The final selection of 
colors and objects was selected for the task to be challenging enough to 
allow meaningful disagreements between participants, but not so diffi
cult that the participant would defer to the other. All the virtual objects 
used throughout the study were primitive objects (sphere or cube) to 
prevent any individual familiarity with physical-world objects from 
interfering with the memorization processes. All the virtual objects were 
blue or red to make the colors distinguishable, in particular for those 
who may have any type of colorblindness. Nine virtual objects were laid 
out in a 3x3 grid. Their spatial orientation was randomized for all dyads 
and structured such that there were no more than five virtual objects of 
the same shape or color, and no more than three of the same color and 
shape combinations (e.g., red sphere), to prevent any clear patterns from 
emerging (e.g., three red spheres in a row). A countdown timer was 
displayed at the bottom to indicate how time participants had left during 
the memorization stage.

4.4. Independent variable

All dyads first underwent the no manipulation trial, in which both 
participants saw and reported on the same set of virtual objects. Dyads 
underwent the same base trial to familiarize themselves with the task 
procedures and XR environment, and to establish baseline measure
ments in attitudes and behaviors prior to introducing discrepancies. 
Dyads were then randomly assigned to either a small number of discrep
ancies or large number of discrepancies trial, where each member saw an 

Fig. 1. A non-exhaustive list of scenarios of potential visual perceptual conflicts. These perceptual conflicts pertain to the virtual object's characteristic, semantic, 
numeric, dimensional, and locational properties.
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arrangement of virtual objects that differed from the first trial and from each other's view.2 When there was a small number of discrepancies, one 

Fig. 2. The physical setup of the main experiment room, shown with research personnel standing in as users.

Fig. 3. Virtual objects on the table as seen through the headset (panel a). Objects were oriented from each user's perspective (e.g., the row closest to user A appears 
farthest from user B; panel b). These objects are for demonstration only and do not reflect actual trial conditions or discrepancies. Research personnel are standing in 
as users.

2 There was originally an additional independent variable in which each 
member of the dyad received different information about what could be ex
pected from the virtual content through an instructional video about the task. 
One video detailed how virtual content could look ambiguous, shifted, or 
floating in incorrect positions as the technology was still new and developing, 
while the other video detailed how virtual content could look blurry, pixelated, 
or otherwise unclear as part of the technology. However, this independent 
variable had no effect on any of the outcome variables and was trimmed from 
the models and study. Details of the instructional video are consequently 
omitted from the manuscript for clarity and to prevent any confusion.

E. Han et al.                                                                                                                                                                                                                                     Computers in Human Behavior 181 (2026) 108975 

5 



pair of objects was in different spatial locations for each member (Fig. 4a 
and b). When there was a large number of discrepancies, two pairs of 
objects were in different spatial locations for each member (Fig. 4c and 
d). The manipulated objects were objects that were directly left, right, 
up, down, or diagonal to one another.

4.5. Procedure

After signing consent forms, participants were led to separate rooms 
to complete a pre-test questionnaire and receive study instructions. They 
were then brought to the main experiment room. In the center of the 
room was a table with a chair and a Meta Quest 3 headset on each 
opposite end (Fig. 3). A corner table allowed research personnel to 
monitor and control the stimuli from two computers, which were not 
visible to participants.

After sitting at opposite ends of the table, participants were asked to 
put on the headsets and confirm they could see a virtual cube. If not, 
research personnel helped troubleshoot. They were told that the cube 
was not interactable. Once confirmed, instructions were delivered, and 
participants began the first no-manipulation trial.

The task was a memory task in which participants had 1 min to 
observe and memorize nine virtual objects on a table. Specifically, a 
memory task was chosen, as it relies on basic cognitive processes with 
minimal prior knowledge, providing a baseline sensitive to experimental 
manipulations without being confounded by skill differences (Gevins 
et al., 2011). In the first no-manipulation trial, all objects were identical 
for both participants from their seating perspective. During the minute, 
participants could not verbally communicate. When time was up, the 
objects disappeared, and participants removed their headsets.

A piece of paper with a 3x3 grid, similar to how the virtual objects 
had been oriented, was placed next to each participant. Each cell of the 
3x3 grid was labelled with an alphabet letter (i.e., “A-I”) to help the 
participants orient the virtual objects from their perspective (e.g., for 

each dyad, one participant's “A” on the 3x3 grid matched the location of 
the “A” in the other participant's 3x3 grid). Participants silently recorded 
each object's shape and color. Afterwards, dyads had 5 min to verbally 
discuss and finalize their responses on a whiteboard. This memory-based 
task structure required collaboration, rather than cooperation, such that 
participants could not divide and assign subtasks but instead had to 
reconcile potentially discrepant observations and negotiate a joint de
cision through discussion. To increase participants' incentive to engage 
in the collaboration (Abdelazeem et al., 2022), they had the opportunity 
to earn additional compensation based on the accuracy of their final 
response on the whiteboard. If they got all nine of the virtual objects 
correct, they would receive $2.50 USD.

After the control trial, participants returned to separate rooms to 
complete a questionnaire. They were then brought back to the main 
room and put on the headsets for the second, manipulated trial. The 
procedure was the same as the first trial, but participants saw different 
object layouts with either one or two pairs of objects swapping locations 
(small or large number of discrepancies). Following the manipulated 
condition trial, participants returned to separate rooms to complete a 
final questionnaire. Afterwards, research personnel debriefed the 
participants.

4.6. Measures

Multiple aspects of the individuals' attitudes were measured at the 
start of the study (pre-test), after the no-manipulation trial (baseline), 
and after the manipulated condition trial (outcome variables). To reduce 
fatigue, repetitiveness, and burden, the questionnaire was purposely 
designed to be brief. Behavioral data was captured through the video 
recordings, verbal conversation through the audio recordings, and in
dividual and final collaborative response through the 3x3 grid papers 
and whiteboards. Descriptive statistics of the overall totals in each trial 
are provided at the end of each measure's description, and condition- 

Fig. 4. Exemplar spatial location of the virtual objects per dyad member in the small (panels a, b) and large (panels c, d) number of discrepancies conditions. Arrows 
indicate the virtual objects that have been manipulated for each user.
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specific descriptive statistics are presented in Table 1.

4.6.1. Synchrony
Dyadic synchrony was captured via a camera recording one frame 

per second from behind the table, showing both participants’ faces. Each 
frame was extracted using OpenCV and facial positions were located 
using Py-Feat (Cheong et al., 2021) and Mediapipe (Lugaresi et al., 
2019). In instances where the model failed to detect a face (e.g., covered 
by hair), the researchers manually selected an approximate facial loca
tion. To account for camera warp, two points on a plane similar to that of 
the participants, specifically the table between the dyad members, were 
used as a known reference distance. This known distance was then used 
to compute a ratio against the pixel distance. For each participant, a time 
series was generated to track the absolute change in head position across 
a trial (Han et al., 2023; Miller, 2023) (small number of discrepancies: M 
= 273.60, SD = 57.40 s; large number of discrepancies: M = 300.83, SD 
= 38.29 s).

Spearman's correlation was used to perform a cross-correlation be
tween the time-series data collected every second with an offset of ± 5 s, 
including 0, following the procedure by Tsuchiya and colleagues (2020), 
Tschacher and colleagues (2014), and Ramseyer and Tschacher (2014). 
By extracting the average values from these 11 correlations, a single 
value was calculated to represent the synchrony of each trial. While this 
calculation is synchrony calculated based on a 2D representation, it is a 
representation of time and similarity of movements, and is similar to 
motion energy analysis, which has been shown to be correlated with 3D 
motion (Miller, 2023) (M = 0.08, SD = 0.07, min = − 0.09, max = 0.22).

4.6.2. Change in response
Change in response was measured by calculating how many items a 

participant changed from their initial individual recall to the collabo
rative dyadic response. Items were calculated based on the nine shapes 
and nine colors, resulting in 18 possible changes (M = 2.74, SD = 2.96, 
min = 0, max = 11).

4.6.3. Cognitive load
Cognitive load was measured with four items adapted from Hart and 

Staveland's NASA Task Load Index (1988) using a 7-point Likert scale (1 
= Strongly disagree, 7 = Strongly agree). The construct includes sub
dimensions such as mental and temporal demand, and frustration. 
Sample items include “The task was mentally demanding” and “I felt 
stressed during the discussion.” Cognitive load scores were calculated as 
the mean (Cronbach's α = 0.74), with higher scores indicating greater 
cognitive load during the task (M = 3.95, SD = 0.96, min = 2.00, max =
6.75).

4.6.4. Willingness to submit collaborative response
Willingness to submit the collaborative response was measured by a 

single item, “How willing are you to submit the collaborative recall of 
the objects (i.e., the list you and your partner discussed together)?” 
using a 7-point Likert scale (1 = Very unwilling, 7 = Very willing). This 
item captures participants’ willingness to submit their finalized, 

collaborative response, which, depending on its accuracy, would 
determine their eligibility for a monetary bonus (M = 5.65, SD = 1.37, 
min = 2.00, max = 7.00).

4.6.5. Confidence in memory
Confidence in memory was measured by three questions for the ac

curacy of the (1) participant's own recall (M = 3.83, SD = 1.14, min =
1.00, max = 5.00), (2) their partner's recall (M = 3.37, SD = 1.05, min =
1.00, max = 5.00), and (3) their collaborative recall (M = 3.27, SD =
1.20, min = 1.00, max = 5.00) using a 5-point Likert scale (1 = Not 
confident, 5 = Extremely confident).

4.6.6. Trust
Dyadic Trust. Trust within the dyad partner was measured with 

three items adapted from Larzelere and Huston’s (1980) Dyadic Trust 
Scale using a 7-point Likert scale (1 = Strongly disagree, 7 = Strongly 
agree). The scale has two pertinent attributions, including benevolence 
(i.e., partner's interest in only their own or others' welfare) and honesty 
(i.e., extent to which one can believe a partner about their future in
tentions). Sample items include “My partner seemed truthful with me” 
and “I can count on my partner to accomplish other tasks.” Dyadic trust 
scores were calculated as the mean (Cronbach's α = 0.57), with higher 
scores indicating greater dyadic trust (M = 4.7, SD = 0.48, min = 3.33, 
max = 6.00).

Technology Trust. Trust within the technological medium was 
measured with three items adapted from Mcknight and colleagues' 
(2011) Trusting Belief-Specific Technology Scale using a 7-point Likert 
scale (1 = Strongly disagree, 7 = Strongly agree). The scale reflects 
beliefs that a specific technology has the attributes necessary to perform 
as expected in a given situation in which negative consequences are 
possible, and has three pertinent attributions, including reliability, 
functionality, and helpfulness. Sample items include “Mixed reality 
seems to be a reliable piece of technology” and “Mixed reality func
tioned the way it was supposed to.” Technology trust scores were 
calculated as the mean (Cronbach's α = 0.77), with higher scores indi
cating greater technological trust (M = 5.35, SD = 0.97, min = 3.00, max 
= 7.00).

5. Data analysis

We used linear mixed-effects models to examine the relationship 
between our outcome variables and our manipulated variable, control
ling for baseline differences by including the outcome variable from the 
no-manipulation trial as a covariate. This approach was taken over the 
pre-registered repeated-measures ANOVA because the fixed trial 
ordering (i.e., no-manipulation baseline trial always preceding the 
manipulation trial) confounded time and condition effects in a tradi
tional ANOVA framework. Specifically, because all dyads experienced 
the no-manipulation trial first and their randomly assigned condition 
second, a repeated-measures ANOVA could not disentangle time and 
condition effects. The mixed-effects model addresses this issue by 
treating the baseline trial as a covariate rather than a within-subjects 

Table 1 
Descriptive statistics of the outcome variables by condition.

Outcome Variable Small number of discrepancies Large number of discrepancies

Mean SD Min Max Mean SD Min Max

Synchrony 0.10 0.06 − 0.02 0.22 0.05 0.06 − 0.09 0.18
Change in Response 2.35 2.97 0.00 11.00 3.13 2.92 0.00 9.00
Cognitive Load 3.79 0.94 2.00 6.25 4.12 0.96 2.50 6.75
Willingness to Submit 5.92 1.17 2.00 7.00 5.36 1.51 2.00 7.00
Confidence in Memory - Self 3.98 1.08 1.00 5.00 3.67 1.20 1.00 5.00
Confidence in Memory - Partner 3.29 0.94 1.00 5.00 3.44 1.16 1.00 5.00
Confidence in Memory - Collaborative 3.58 1.21 1.00 5.00 2.96 1.12 1.00 5.00
Dyad Trust 4.69 0.44 3.33 6.00 4.71 0.52 3.33 6.00
Technology Trust 5.13 1.11 3.00 7.00 5.56 0.77 4.00 7.00
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factor, allowing us to isolate the effect of the manipulation while con
trolling for individual and dyadic differences in initial performance. 
Model comparisons using likelihood ratio tests are reported to assess 
whether including baseline covariates improved model fit.

Dyad was included as a random effect to account for variation be
tween dyads. All possible interaction terms between the independent 
variable and baseline outcomes were tested but excluded due to insig
nificance across most variables.3 Various individual- (e.g., familiarity 
with XR programming, Big 5 personality traits, ethnicity, prior famil
iarity with dyad member, study purpose identification) and dyad-level 
(i.e., gender composition) differences were additionally tested as cova
riates. Although some covariates showed isolated significant associa
tions with individual outcomes (p-values ranged from 0.00267 to 
0.994), none consistently predicted outcomes across models and were 
therefore excluded for parsimony and to reduce Type I errors. Outliers 
(3SD above or below the mean) were removed from the analyses. Final 
models test the effect of number of discrepancies while controlling for the 
no-manipulation trial. For synchrony, a dyad-level outcome, a linear 
model without a random effect was used, as each dyad contributed a 
single observation. Two dyads were dropped from synchrony analysis 
due to technical difficulties.

All linear mixed-effects models were fit to the data in R using the 
lmerTest package, with maximum likelihood estimation, incomplete data 
treated as missing at random, and statistical significance evaluated at 
alpha = 0.05. Conditional and marginal R2 were calculated using the 
MuMIn package. Confidence intervals (CI) were calculated using the 
r2glmm package. The linear model was fit using the stats package, with 
ordinary least squares estimation, incomplete data treated as missing, 
and statistical significance evaluated at alpha = 0.05. Partial eta- 
squared and CI were calculated using the effectsize package. 
Figures were generated using the ggplot2 package.

6. Results

6.1. Synchrony

There was a main effect of the number of discrepancies on synchrony, 
such that people were less in sync with one another when there was a 
greater number of discrepancies, b = − 0.0454, SE = 0.0175, t(46) =
− 2.60, p = 0.0126 (η2 = 0.14, 95% CI [0.02, 1.00]). There was no effect 
of baseline synchrony, b = 0.0847, SE = 0.164, t(46) = 0.515, p =
0.6076 (η2 = 0.06, 95% CI [0.00, 1.00]). Model comparison indicated 
that including baseline synchrony did not significantly improve model 
fit, F(1, 46) = 2.90, p = 0.0955. Results are presented in Fig. 5.

6.2. Change in response

There was a main effect of the number of discrepancies on the number 
of items a participant changed from their initial response of their indi
vidual recall to the collaborative response of their dyadic recall, such 
that participants changed their response more when there was a greater 
number of discrepancies, b = 1.20, SE = 0.558, t(97.0) = 2.14, p =
0.0347 (R2 = 0.045, 95% CI [0.001, 0.155]) (Fig. 6a). In other words, 
they were less likely to defend the discrepancy. Additionally, partici
pants who changed their response more during the no-manipulation trial 
changed their response more overall, b = 0.3063, SE = 0.1408, t(97.0) =
2.18, p = 0.0321 (R2 = 0.047, 95% CI [0.001, 0.157]). Conditional and 
marginal R2 for the model were R2c = 0.073, R2m = 0.073, 95% CI 

[0.013, 0.208]. Model comparison indicated that including baseline 
changed response significantly improved model fit, χ2(1) = 4.76, p =
0.0291.

6.3. Cognitive load

There was a main effect of the number of discrepancies on cognitive 
load, such that participants reported feeling greater cognitive load when 
there was a greater number of discrepancies, b = 0.464, SE = 0.182, t 
(49.02) = 2.55, p = 0.0138 (R2 = 0.069, 95% CI [0.006, 0.189]) 
(Fig. 6b). Additionally, participants who experienced higher baseline 
cognitive load during the no-manipulation trial reported greater 
cognitive load overall, b = 0.413, SE = 0.0877, t(92.6) = 4.706, p <
0.001 (R2 = 0.189, 95% CI [0.074, 0.331]). Conditional and marginal R2 

for the model were R2c = 0.312, R2m = 0.21004, 95% CI [0.101, 
0.365]). Model comparison indicated that including baseline cognitive 
load significantly improved model fit, χ2(1) = 20.078, p < 0.001.

6.4. Willingness to submit collaborative response

There was a main effect of the number of discrepancies on willingness 
to submit the collaborative response, such that participants reported 
feeling less willing to submit the collaborative response when there was 
a greater number of discrepancies, b = − 0.721, SE = 0.292, t(45.7) =
− 2.47, p = 0.0171 (R2 = 0.078, 95% CI [0.008, 0.204]) (Fig. 6c). There 
was no effect of baseline willingness to submit the collaborative 
response, b = 0.222, SE = 0.182, t(95.5) = 1.22, p = 0.225 (R2 = 0.016, 
95% CI [0.000, 0.101]). Conditional and marginal R2 for the model were 
R2c = 0.341 and R2m = 0.0846, 95% CI [0.019, 0.228]. Model com
parison indicated that including baseline willingness to submit the 
collaborative response did not significantly improve model fit χ2(1) =
1.54, p = 0.214.

6.5. Confidence in memory

Self. There was no main effect of the number of discrepancies on the 
confidence in the self's recall, b = − 0.338, SE = 0.196, t(101.0) = − 1.73, 
p = 0.0872 (R2 = 0.029, 95% CI [0.000, 0.124]). Additionally, partici
pants who had higher baseline confidence in the self's recall during the 
no-manipulation trial reported greater confidence in the self's recall, b =
0.521, SE = 0.0916, t(101.0) = 5.69, p < 0.001 (R2 = 0.244, 95% CI 
[0.119, 0.387]). Conditional and marginal R2 for the model were R2c =
0.253, R2m = 0.253, 95% CI [0.136, 0.406]. Model comparison indi
cated that including baseline confidence in the self's recall significantly 
improved model fit, χ2(1) = 28.9, p < 0.001.

Partner. There was no main effect of the number of discrepancies on 
the confidence in the partner's recall, b = 0.0694, SE = 0.212, t(50.91) =
0.327, p = 0.745 (R2 = 0.001, 95% CI [0.000, 0.055]). Additionally, 
participants who had higher baseline confidence in the partner's recall 
during the no-manipulation trial reported greater confidence in the 
partner's recall, b = 0.359, SE = 0.113, t(96.7) = 3.18, p = 0.002 (R2 =

0.094, 95% CI [0.015, 0.222]). Conditional and marginal R2 for the 
model were R2c = 0.192, R2m = 0.0971, 95% CI [0.024, 0.238]. Model 
comparison indicated that including baseline trust within the techno
logical medium significantly improved model fit, χ2(1) = 9.92, p =
0.00164.

Collaborative. There was a main effect of the number of discrepancies 
on the confidence in the collaborative recall, such that participants re
ported feeling less confident in the accuracy of their collaborative recall 
when there was a greater number of discrepancies, b = − 0.687, SE =
0.240, t(49.2) = 2.87, p = 0.0061 (R2 = 0.084, 95% CI [0.011, 0.208]) 
(Fig. 6d). There was no effect of baseline confidence in collaborative 
recall, b = 0.0847, SE = 0.164, t(88.3) = 0.515, p = 0.6076 (R2 = 0.003, 
95% CI [0.000, 0.061]). Conditional and marginal R2 for the model were 
R2c = 0.1704, R2m = 0.08102, 95% CI [0.017, 0.217]. Model compar
ison indicated that including baseline confidence in collaborative recall 

3 Our other independent variable was initially included in our primary 
models but was removed from the final models as it did not significantly predict 
any outcome variables. We tested all possible interaction terms, including two- 
way and three-way interactions between the two independent variables and 
baseline outcome measures. These terms were excluded from the final models 
due to insignificance across most outcome variables.
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Fig. 5. Synchrony for each dyad in the manipulation trial is represented by transparent lines. The X-axis represents the time offset used to calculate Spearman 
correlations, created by shifting one participant's motion signal forward or backward in time relative to their partner's. As the offset moves further from zero (i.e., the 
motion signals are less temporally aligned), synchrony decreases. The averages of the two conditions at each offset are represented by the darker lines, with their 
ribbons indicating 95% confidence interval based on the underlying distributions. For the final analysis, the average values from these 11 correlations were taken.

Fig. 6. Average outcome variables with 95% CI, by condition.
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did not significantly improve model fit, χ2(1) = 0.237, p = 0.627.

6.6. Trust

Dyadic Trust. There was no main effect of the number of discrepancies 
on trust within the dyad partner, b = − 0.0185, SE = 0.10016, t(48.4) =
− 0.185, p = 0.854 (R2 = 0.00, 95% CI [0.00, 0.052]). There was no 
effect of baseline trust within the dyad partner, b = 0.132, SE = 0.07508, 
t(95.6) = 1.76, p = 0.0816 (R2 = 0.031, 95% CI [0.00, 0.129]. Condi
tional and marginal R2 for the model were R2c = 0.131, R2m = 0.03047, 
95% CI [0.002, 0.142]. Model comparison indicated that including 
baseline trust within the dyad partner did not significantly improve 
model fit, χ2(1) = 2.99, p = 0.0839.

Technology Trust. There was no main effect of the number of dis
crepancies on trust within the technological medium, b = 0.235, SE =
0.137, t(44.01) = 1.72, p = 0.0924 (R2 = 0.029, 95% CI [0.000, 0.125]). 
Additionally, participants who experienced higher baseline trust within 
the technological medium during the no-manipulation trial reported 
greater trust overall, b = 0.888, SE = 0.09049, t(99.1) = 9.808, p <
0.001 (R2 = 0.493, 95% CI [0.368, 0.610]). Conditional and marginal R2 

for the model were R2c = 0.511, R2m = 0.51002, 95% CI [0.399, 0.632]. 
Model comparison indicated that including baseline trust within the 
technological medium significantly improved model fit, χ2(1) = 69.3, p 
< 0.001.

7. Discussion

This study investigates the following question: when perceptual 
conflicts arise in participants’ virtual experience, violating expectations, 
how will they shape the communication process? Participants shared the 
same physical space but experienced perceptually conflicting stimuli in 
MR. Unlike conflicts arising from individual perspectives or self- 
presentation, this study focuses on an external, visible referent as the 
source of conflict.

The effects of perceptual conflict were not uniformly reflected across 
the different levels of measurement, spanning self-report and behav
ioral, as well as interpersonal and intrapersonal outcomes. Notably, the 
magnitude of the discrepancy did not appear to alter how participants 
viewed themselves or their partners individually, such that confidence 
in self or partner recall were not affected by the manipulation, nor trust 
in the partner or technology. However, participants felt less confident in 
their collaborative recall and were less willing to submit joint responses 
when this discrepancy was greater. The effects were particularly evident 
at the behavioral level: participants were less synchronized with their 
partner, made more changes in their recall during the collaborative task, 
and reported feeling greater cognitive load. On a higher level, this 
suggests that while perceptual conflicts may not fundamentally change 
how oneself or their communication partner, the greater the discrep
ancy, the more it undermines the collective process – the shared foun
dation that joint outcomes depend on.

In relation to past literature, the finding that dyad members were less 
in sync when there was a greater discrepancy aligns with past research 
demonstrating that synchrony is closely tied to social outcomes, such 
that it arises naturally during active joint activities (Gordon et al., 
2020)). Here, we contribute to the line of work on interpersonal syn
chrony as not only a marker of successful joint activity but also a po
tential signal of when expectations have been violated. Although the 
goal of the activity was to collaborate with one another, the lack of joint 
action introduced by the active disruptions to the dyad members’ shared 
reality, along with the degree of the severity of this disruption, may have 
contributed to the downstream effect of decreased synchrony.

Results also showed that participants changed their responses from 
individual recall during the collaborative phase when discrepancies 
were greater, suggesting some social influence. Past research shows in
dividuals may adjust responses under majority influence, even when it 
contradicts their own perception (Mori & Arai, 2010). Dyads were 

required to reach consensus and received a monetary incentive to either 
defend their response or collaborate, even if it conflicted with their 
judgement. By design, if one member held firm to their original 
response, the other showed greater change, so these changes cannot be 
solely interpreted as conformity. The findings from the willingness to 
submit and confidence in memory may shed some light on this finding. 
The number of discrepancies did not significantly influence participants' 
confidence in their own memory or in their dyad partner's memory. 
However, it did influence their collaborative memory and their will
ingness to submit the final response. This suggests that while their 
perceptions of individual and dyad's performance remained stable, the 
discrepancy may have impacted their trust in the joint decision-making 
process. Moreover, individual differences played a role, similar to 
findings of gender by Mori and Arai (2010), with those who were more 
likely to change their responses at baseline also showing greater sus
ceptibility to change.

Furthermore, the number of discrepancies did not reduce trust in 
either the partner or technology, consistent with Seuren and colleagues 
(2021), who found that latency had procedural consequences, such that 
interactants treated these silences and overlaps as turn-taking problems, 
not latency problems. Similarly, the discrepancies here may not have 
been seen as significant enough to alter trust but did affect the collab
orative process. This is reflected in reduced synchrony, lower willing
ness to submit, and decreased confidence in collaborative memory, 
suggesting that while trust in partner and technology remained stable, 
the shared process was affected.

Finally, the number of discrepancies was found to influence cogni
tive load, suggesting these transformations may come at a cognitive cost 
by increasing the mental effort required to reconcile differing realities. 
The findings suggest that while transformed cues can serve strategic 
purposes, they may also lead to additional cognitive demands on in
dividuals working together in shared virtual environments.

7.1. Limitations and future directions

In the present study, dyads completed two trials: the first had no 
manipulations and the second did. While the first trial familiarized 
participants with the task and each other, and established baseline 
measures (e.g., trust), it may have influenced expectations for the sec
ond trial. The absence of discrepancies initially likely fostered a sense of 
consistency and trust, making later discrepancies more salient and 
drawing disproportionate attention. Furthermore, the measure of dyadic 
trust showed poor reliability, limiting the ability to detect effects on 
interpersonal trust. Future studies should examine discrepancies 
without a preceding trial and use more targeted trust measures.

In this vein, while the first trial served as a control, it may have been 
more effective as a separate condition. This raises new questions about 
how these dynamics evolve over time. Although some dyads varied in 
prior familiarity (friends, strangers, partners, family), the study did not 
track changes across repeated interactions. Future work should inves
tigate whether participants learn to navigate persistent conflicts and 
whether decreased willingness to submit, lower confidence, and reduced 
synchrony have lasting consequences.

Third, this study focused on dyads, but larger groups introduce new 
dynamics. Majorities and minorities may emerge. If there is a greater 
number of people arguing against an individual's perceptual experience, 
will that individual defend the discrepancy and voice their disagree
ment, or will they attribute the error to their own perception or to the 
fault of the technology? Furthermore, while we did not find ethnicity- 
related differences, cultural attitudes and beliefs, such as variations in 
how members reconcile disagreements or collectivist versus individu
alist orientations, were not measured in this study but may play a role. 
Given that recent research has demonstrated cultural differences in XR 
technology adoption (Monteiro et al., 2024), future work should explore 
how other factors, such as group size and culture, influence these 
dynamics.
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Finally, the memory task allowed for clear right or wrong answers 
and was designed to be challenging but not dismissible as simple 
memory errors. Through piloting, a version that was challenging enough 
to engage participants but not difficult to the point that disagreements 
could be dismissed as simple memory failures rather than meaningful 
perceptual conflicts. However, this task also had its limitations. While 
the present task had measures to avoid obvious configurations (e.g., 
three red spheres in a row), there may have been other patterns that 
were salient to individuals, influencing how virtual objects were pro
cessed. Future studies should explore alternative tasks that better isolate 
collaborative processes, such as tasks that focus on joint problem-solving 
or shared decision-making.

7.2. Implications

7.2.1. For practice
One way to understand perceptual conflicts is through technological 

artefacts that alter the shared environment. Similar to latency in video- 
conferencing, MR systems can introduce distortions, such as object drift. 
In such cases, one MR user may point to an object that appears mis
aligned for the other, disrupting grounding. Perceptual conflicts may 
also emerge through personalization. Personalization is increasingly 
prevalent in digital life, where research on social media shows that no 
two users have the same experience on a platform (Kalyanaraman & 
Sundar, 2006). Similarly, virtual environments can be adapted for each 
user in real-time based on information such as object metadata and user 
feedback (e.g., Valmorisco et al., 2024). This, in conjunction with the 
affordances of the medium, such as realism and immersion, could lead 
people to not simply play, but live in alternate realities. To illustrate an 
example, consider the following scenario: for one MR user, the system 
implements diminished reality, a set of methodologies to eliminate ob
jects in a perceived environment (Cheng et al., 2022). Meanwhile, their 
communication partner sees a different filtering of the same environ
ment. As the two collaborate within the same space, one user might 
reference an object that, to the other, does not exist. This type of 
perceptual conflict highlights how an example of personalized MR ex
periences can complicate collaborative tasks.

It is important to note, however, the present study was conducted in 
a controlled laboratory setting, which allowed us to systematically 
create and manipulate perceptual conflicts while holding constant other 
variables that could introduce noise. It is important to acknowledge that 
in collaborative settings outside of the laboratory, numerous additional 
factors can, and have been shown to, cause similar conflicts beyond the 
manipulations examined here. Factors such as users’ differences in 
physical location (Bailenson et al., 2008; Hasenbein et al., 2022), 
asymmetric access to different mediums (e.g., Drey et al., 2022; Grandi 
et al., 2019; Jeong et al., 2019; Numan & Steed, 2022), and variations in 
viewing angles or perspectives (Hoppe et al., 2021; Zhou & Won, 2024) 
may inevitably arise, potentially leading to both immediate disruptions 
such as those found in the present study, and/or long-term consequences 
for team coordination that may go unnoticed or unaddressed. Moreover, 
as users grow accustomed to these technologies and come to expect 
these conflicts, they may adjust their expectations of both the technol
ogy and their partner, raising additional questions.

7.2.2. For theory
From a theoretical perspective, these findings extend our under

standing of EVT, as well as broader principles in communication that 
depend on establishing a sense of common ground for successful joint 
activity, by examining interactions in an MR-mediated context. Our 
results suggest that while perceptual conflicts during shared experiences 
may not immediately undermine trust in one's communication partner 
or the medium itself, nor diminish confidence in oneself or the partner, 
they have costs to nonverbal communication and decision-making. This 
raises new questions about whether interpersonal interactions in 
immersive environments require additional mechanisms to manage 

expectancy violations when a stable, shared reality cannot be assumed.
Beyond the dyadic level examined in our study, these findings open 

new avenues for theory building in intergroup contexts. Research on the 
affordances of the sociomaterial environment suggests that people from 
different backgrounds perceive the affordances of their surrounding 
environment differently, shaped by their cultural practices, norms, and 
material surroundings. In other words, individuals from different 
backgrounds may fundamentally see and coordinate with the world in 
different ways (Van Dijk & Rietveld, 2017). These differences may 
complicate interactions with members of different social groups, 
particularly during communication processes where interactants must 
establish mutual beliefs and shared understanding for successful joint 
action (Clark & Brennan, 1991). Our experimental design, which sys
tematically manipulates the affordances people see through MR, could 
therefore serve as a research tool to study and potentially improve 
intergroup dynamics through the lens of sociomaterial affordances and 
perspective-taking. This study introduces the potential to use tools like 
MR to deliberately manipulate immediate environmental affordances to 
scaffold shared experiences and facilitate grounding across group 
boundaries.

That being said, the implications of such perceptual conflicts, arising 
from technological artefacts or intentional personalization or dimin
ishment, remain understudied. This present study contributes to the 
growing literature of how individual changes influence group-based 
outcomes. Although more research is needed to examine how these ef
fects evolve over time as these perceptual conflicts become more com
mon, and consequently, expected, the current findings underscore that 
these conflicts can introduce disruptions to the communication process.
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Barreda-Ángeles, M., & Hartmann, T. (2022). Psychological benefits of using social 
virtual reality platforms during the covid-19 pandemic: The role of social and spatial 
presence. Computers in Human Behavior, 127, Article 107047.
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