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(a) Participant performing the task while receiving real-time 
instructions from a virtual avatar. 

(b) First-person view of the participant within the MR environ-
ment, observing the two avatars providing guidance. 

Figure 1: The experimental setup with two avatars (a character avatar and a volumetric avatar) giving divergent instructions 
during the cable-connection task. 
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real time. We study trust-relevant perception and behavior in an such guidance is embodied, users must rapidly evaluate whether 
MR paradigm where two co-present agents represent the sameto trust and follow an advisor’s recommendations. Prior work has 
advisor and deliver step-by-step instructions with predefned dis-
agreements. In a within-subjects study, we compared a volumetric 
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presence, or co-presence. Instead, participants managed disagree-
ment through mixed adherence and switching between agents, 
suggesting that instruction competition and time pressure strongly 
shape decision-making. These fndings position conficting guid-
ance as a distinct context for studying trust in embodied agents, 
where compliance may refect rapid prioritization rather than sta-
ble commitment to a representation. We discuss implications for 
designing and evaluating MR agents when timing and attention 
constraints can overshadow representation cues. 

CCS Concepts 
• Human-centered computing → Mixed / augmented reality. 

Keywords 
Embodied Interaction, Virtual/Augmented Reality, Avatar Realism, 
Quantitative Methods 

ACM Reference Format: 
Luis Fernando de Souza Cardoso, Andy Schleising, Tobias Schwandt, Sophie 
Jörg, and Wolfgang Broll. 2026. Behavioral and Perceptual Responses to 3D 
Character and Volumetric Avatars Under Conficting Guidance in Mixed 
Reality. In ACM International Conference on Interactive Media Experiences 
(IMX ’26), June 09–11, 2026, Athlone, Ireland. ACM, New York, NY, USA, 
9 pages. https://doi.org/10.1145/3788851.3805007 

1 Introduction 
Mixed Reality (MR) systems can provide immediate, actionable 
guidance for tasks such as navigation, procedural assembly, and 
safety-critical operations. In time-critical situations, users may need 
to act under time constraints and rapidly assess information relia-
bility before deciding whether to comply. A key challenge arises 
when guidance is inconsistent or conficting: users may receive 
competing instructions from multiple sources that vary in quality, 
urgency, or clarity. 

Such conficting moments can be specially challenging in MR, 
where guidance may be conveyed through embodied agents and spa-
tial cues. Users must prioritize information streams while managing 
cognitive load and maintaining task performance, often relying on 
perceptual and social cues rather than deliberate comparisons of 
instruction content. The embodied avatar is one candidate cue, as 
visual and behavioral design can shape perceived credibility, social 
presence, and trust. 

Prior work shows that avatar characteristics can increase social 
presence and interpersonal trust, particularly through expressive 
nonverbal cues [1, 3]. Other work examines how appearance [20], 
stylization [9], and voice modulation [32] shape perceived trust-
worthiness. However, trust is typically studied in controlled or 
sequential settings that present a single avatar without confict or 
time pressure. As a result, we know little about real-time trust deci-
sions when multiple co-present avatars provide divergent guidance. 

In this preliminary study, we investigate trust-relevant behavior 
and perception in an MR paradigm modeling real-time conficting 
guidance from two co-present agents. We hold agent identity con-
stant while varying rendering style (Volumetric Video Generated 
Avatar (VA) vs. High-fdelity 3D Character Avatar (CA)) and mea-
sure subjective evaluations (trust and social presence) alongside 
behavioral responses to contradictory instructions. Rather than 

treating confict as noise, we use it to probe how users prioritize 
guidance under competition and whether rendering cues contribute 
within these dynamics. 

Our main research questions are as follows: 

• RQ1: Under conficting guidance in MR, what prioritization 
strategies emerge in behavioral responses? 

• RQ2: How do users perceive each agent (trust/social pres-
ence), and do these perceptions align with their moment-to-
moment compliance? 

• RQ3: Does rendering style (VA vs CA) modulate prioritiza-
tion or perception in this paradigm? 

Our main contribution is an exploratory MR study design that 
captures how users resolve conficting guidance from two co-
present virtual agents. We report initial behavioral prioritization 
patterns and their relationship with perceived trust and social pres-
ence, and we outline design recommendations for future experi-
ments on avatar representation under competing, time-sensitive 
instruction delivery. 

2 Related works 
2.1 Avatar representation and rendering fdelity 
Avatar visual fdelity infuences how users interpret virtual agents 
and their guidance [35]. Prior work has examined a broad spectrum 
of representations, from simplifed and stylized embodiments to 
detailed character models and volumetric captures, and has linked 
these choices to social perception and interaction outcomes [16, 35, 
37]. 

A common approach relies on character-based avatars built 
through digital modeling and animated via facial and body track-
ing. Such avatars can support self-identifcation and behavioral 
alignment, especially when the representation resembles a realistic 
human fgure [9, 39]. They also allow designers to tune expressive 
and responsive behaviors, which contributes to perceived social 
presence and competence [3, 20]. Volumetric video ofers a dif-
ferent pipeline by capturing a person’s appearance and motion 
directly, producing photorealistic full-body representations that 
can strengthen authenticity and embodiment in immersive envi-
ronments [10, 18, 28]. In this context, naturalistic movement and 
vocal afect have also been shown to shape perceived trust [32]. 

Still, realism is not a reliable shortcut to better experiences. 
Highly realistic avatars can become visually demanding, evoke 
uncanniness, or draw attention away from the task [13]. In Aug-
mented Reality (AR) consultation settings, improvements in scale 
or detail do not necessarily translate into higher trust, satisfaction, 
or performance, and overly salient realism can reduce comfort [7, 8]. 
Users have also been reported to prefer smaller or less intrusive 
embodiments over full-size humanoids, which may reduce both 
uncanniness and perceptual load [30, 33, 36]. Overall, the literature 
points to a context-dependent trade-of between fdelity, salience, 
and usability rather than a monotonic beneft of realism. 

2.2 Social and co-presence in remote assistance 
Social presence concerns the sense of interacting with a social 
entity, including attention, understanding, and the potential for 
afective and behavioral interdependence [15]. Co-presence refers 

https://doi.org/10.1145/3788851.3805007
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more specifcally to the mutual awareness of sharing a space with 
others [11, 23]. Both concepts are central in MR collaboration, shap-
ing engagement, communication quality, and interpersonal trust 
[4, 31]. Prior work shows that embodiment choices, interaction f-
delity, and environmental synchronization can meaningfully afect 
how collaborators perceive and respond to each other in remote 
MR settings [34]. 

A common way to assess these constructs is through self-report 
instruments such as the Networked Minds Social Presence Inven-
tory (Networked Minds Social Presence Inventory (NMSPI)), which 
captures dimensions including co-presence, attention allocation, 
perceived message understanding, and afective interaction [6, 15]. 
Complementary behavioral measures have also been used, where 
gaze alignment, gesture coordination, and response timing serve as 
indicators of shared attention and interaction naturalness [2, 38]. 

The relationship between representation fdelity and presence is 
not straightforward. Higher-fdelity and volumetric representations 
can strengthen social presence and emotional connection [10, 17], 
but they can also increase cognitive load or introduce occlusion 
challenges in task-oriented scenarios [36]. Environmental consis-
tency can improve embodiment even with limited graphical detail 
[27]. Moreover, a higher presence does not necessarily translate into 
better task performance when interaction complexity and workload 
constrain attention [37]. 

2.3 Trust in avatars and virtual agents 
Trust is a foundation for efective collaboration and can be defned 
as the willingness to accept vulnerability under uncertainty based 
on positive expectations about the intentions or actions of others 
[21, 29]. In MR, avatars often mediate guidance and collaboration, 
making perceived trustworthiness relevant for how users interpret 
advice and decide what to follow. Prior work shows that nonverbal 
cues such as gaze, posture, and gesture contribute to trust formation 
[3], and that facial and vocal expressivity further modulate these 
judgments [32]. Realistic or video-based representations have also 
been reported to increase perceived reliability relative to simplifed 
embodiments in some contexts [1]. 

At the same time, appearance-based trust judgments can be mis-
leading. Machneva et al. [20] found strong agreement in trustwor-
thiness ratings based on avatar appearance, yet these perceptions 
did not refect the actual behavior of the represented individuals. 
This motivates complementing self-report measures with behav-
ioral indicators of trust. 

Behavioral trust is often operationalized through advice-seeking 
and compliance decisions. The Virtual Maze paradigm infers trust 
from whether participants request guidance from a virtual character 
and subsequently follow it, while controlling task uncertainty so 
that behavior refects reliance on the advisor rather than objective 
performance [14, 19]. Recent adaptations have used this approach to 
test how variations in avatar appearance, voice, and social behavior 
infuence reliance [19]. Relatedly, Canales et al. [9] showed that 
stylization efects can be non-linear in a high-stakes decision task, 
with moderately stylized avatars often preferred over both highly 
realistic and caricatured designs. 

3 Study design 
3.1 Experimental Setup 
We adopted a within-subjects MR design in which two co-present 
agents provided step-by-step guidance for the same physical task. 
Avatar rendering style was manipulated by presenting one agent 
as a volumetric avatar (VA) and the other as a 3D character avatar 
(CA). The agents delivered overlapping instruction sequences with 
predefned points of disagreement to elicit rapid prioritization under 
time pressure and to capture adherence and switching behavior in 
real time (Figure 2). 

Two of the instructions (“Nothing changed” and “Remove the 
brown cable”) were identical for both avatars. The mid-task state-
ment ’Nothing changed’ was intentionally inserted to assess 
whether participants continued following the same avatar after 
receiving a neutral, non-actionable update or whether their at-
tention shifted to the other representation. Following the Virtual 
Maze paradigm, either agent’s instruction sequence could lead to 
successful task completion, and both sequences resulted in equiva-
lent outcomes. Participants therefore had no intrinsic incentive to 
switch between agents during the initial steps. This allowed us to 
observe consistency in early choices before introducing a cue sug-
gesting reconsideration. The mid-task statement “Nothing changed” 
was intentionally included to examine whether participants would 
maintain or revise their strategy under unchanged conditions. 

Assignment of representation type (VA vs. CA) to Agent A or 
Agent B was randomized for each participant, and the left-right 
placement of the avatars was counterbalanced. Regarding instruc-
tion timing, the order in which the agents spoke was also randomly 
assigned at each step. The system ensured that both agents could not 
start simultaneously and prevented the same agent from speaking 
twice in a row before the other had interacted with the participant. 
A minimum temporal ofset of 2 seconds between the start of each 
instruction was enforced, although strict separation between spo-
ken instructions was not required. Both avatars were based on the 
same actor, and their voices were modifed to be distinct but similar 
using the ElevenLabs voice conversion tool [12], creating the im-
pression of “twin” agents while holding advisor identity constant 
across representations. 

3.2 Avatar generation 
The CA was created in Character Creator 4 [24] using the Headshot 
2 plugin [25]. Facial animation was captured with an iPhone and 
recorded in iClone 8 [26]; a state machine controlled transitions 
between instruction delivery, idle behavior, and blinking. 

Facial recordings were synchronized with the volumetric capture 
to ensure identical expressions across conditions. Body gestures 
were captured with the Meta Movement SDK, then post-processed 
to reduce jitter and smooth transitions. 

For the VA, we captured raw point clouds with an Azure Kinect 
using the Azure Kinect SDK 1.4.1 [22]. In Unity, we rendered the 
volumetric avatar as a particle-based representation by instantiating 
point samples as mesh particles and mapping the corresponding 
RGB color values to achieve photorealistic appearance. 
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Figure 2: Sequence of instructions from the agents. 

3.3 Interactive Device 
Our interactive hardware comprised two identical user-facing boxes 
and a central control unit. The boxes difered only in color (orange 
and blue) to support consistent presentation across participants. 
As shown in Figure 3, each box contained three cables: a red and a 
yellow wire that could be disconnected, and a brown power cable 
connected to the main circuit. 

(a) External view of the two user-
facing boxes at the start of the ex-
periment. 

(b) Internal contents of the boxes 
during the task, showing the col-
ored cables. 

Figure 3: Interactive device used in the experiment. 

To induce time pressure, the system generated fashing light, 
motor vibration, and a beeping sound in a 1 s cycle. A Raspberry Pi 
Pico controlled the sequence with a 10 s startup delay for supervi-
sor setup and participant orientation. Power was supplied by two 
batteries (one for the Pico and one for the main circuit), with the 
brown cable delivering power to the control system. 

Each session lasted up to 3 min. During the fnal phase, the 
beeping rate increased progressively and ended with a brief high-
frequency sequence before automatic shutdown. 

3.4 Recording Section 
To enable a direct comparison between VA and CA, both represen-
tations were based on the same human actor. Our capture pipeline 
was inspired by Bhattacharya et al. [5], where facial expressions 
for the character avatar and the volumetric video were recorded 
simultaneously. 

Audio from the actor was recorded concurrently using a uni-
directional microphone. At the start of each take, a team mem-
ber clapped their hands to create a distinct audio-visual cue, en-
abling synchronization of the video and audio streams during post-
processing. 

Although facial performances were captured concurrently for 
both representations, the arm and upper body gestures for the char-
acter avatar were produced in a separate session. Using the original 

recordings of the actor as reference, we recreated generic arm ar-
ticulations for the avatar’s body animation. These gestures were 
deliberately designed to be task-independent, with their duration 
and amplitude controlled to maintain natural motion while avoid-
ing bias toward either representation. This approach ensured that 
both avatar types conveyed comparable levels of expressiveness 
without introducing movements that could infuence participant 
perceptions or task performance. 

3.5 Procedure 
The study was approved by the Institutional Review Board of the 
authors’ institution, and all participants provided written informed 
consent. 

Participants frst completed a demographic questionnaire, then 
wore a Meta Quest 3 headset and stood in front of a high table. 
Before entering the MR passthrough experience, the experimenter 
activated the interactive device. The frst-person view during the 
task is shown in Figure 1b. 

Participants were informed that two agents would provide guid-
ance and that timing would begin once they signaled readiness. 
Their goal was to deactivate the device within 3 min, and no in-
structions were given about prioritizing one agent over the other. If 
the task was not completed in time, the system triggered a blinking-
light efect, a short-circuit sound, and a subsequent black screen. 

The task fow was controlled by the supervisor, who monitored 
participant actions via camera and advanced the avatars after each 
step. If a participant disconnected the brown cable prematurely, 
the supervisor ended the trial and marked the task as completed. 
Speaking order was randomized for each task to reduce ordering 
bias. 

After the task (regardless of success), participants completed 
NASA-TLX and then evaluated each avatar using NMSPI followed 
by ABI. Avatar evaluation order (CA vs. VA) was randomized, and 
responses were collected on separate non-revisable screens to re-
duce direct cross-avatar comparison. 

A fxed-position camera recorded the session for post-hoc analy-
sis. 

3.6 Measures 
Before inferential testing, we assessed normality for each depen-
dent variable using the Shapiro–Wilk test. We used paired-samples 
�-tests when normality held and Wilcoxon signed-rank tests other-
wise. Alongside �-values, we report Cohen’s � for signifcant and 
near-signifcant efects. 

Workload was measured with NASA–TLX (mental, physical, 
temporal demand, performance, efort, frustration), and the overall 
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score was computed as the unweighted mean across dimensions. So-
cial presence was assessed with the NMSPI; we report co-presence, 
attentional allocation, perceived message understanding, and per-
ceived behavioral interdependence. We excluded Perceived Emo-
tional Interdependence from confrmatory analyses because the 
interaction was brief and instrumental, focusing on time-pressured 
decision-making rather than afect sharing. 

Trust was assessed both behaviorally and through self-report. 
Behavioral trust was coded from video as adherence to each agent’s 
instructions at divergent steps, and subjective trust was measured 
with the Ability, Benevolence, and Integrity model of trust (ABI) 
subscales (ability, benevolence, integrity, and trust). 

4 Results 
Twenty-one participants (12 women, 9 men; 17–57 years, �age = 
28.8, ��age = 8.6) participated in the study. Most (71.4%) reported 
prior MR experience; 42.9% used it occasionally (once a month or 
less). 

4.1 Task performance and workload 
Eighteen participants (85.7%) completed the task within 180 s and 
three timed out. Including all participants, mean completion time 
was 88.1 s (�� = 42.1; ��� = 71.0 s). 

NASA-TLX indicated moderate to high workload (� = 58.2, 
�� = 16.1), with the highest scores in temporal demand (� = 
73.6, �� = 19.4), frustration (� = 71.0, �� = 25.5), and mental 
demand (� = 67.9, �� = 24.3). Efort (� = 55.7, �� = 25.0) and 
performance (� = 52.1, �� = 29.4) were moderate, while physical 
demand was lower (� = 28.8, �� = 22.6) (Figure 4). 

NASA-TLX  All Participants 
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80 

60 
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20 
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Figure 4: NASA-TLX dimension scores for the experiment. 

4.2 Social and co-presence 
Across NMSPI dimensions, social and co-presence were comparable 
between renderings (Table 1). 

Paired comparisons showed no diferences except for emotional 
interdependence (Other index), which was higher for VA (� = 0.003, 
� = 0.7) (Table 2). 

Boxplots confrm similar central tendencies across conditions, 
with slightly lower dispersion for VA in several indices (Figure 5). 

CA VA 

Dimension Index M Med SD M Med SD 

Self 5.9 6.0 0.9 5.8 5.7 0.7 
Co-presence Other 4.7 5.3 1.7 5.0 5.0 1.3 

Global 5.3 5.5 1.1 5.4 5.3 0.9 

Self 4.1 4.0 0.8 4.1 4.0 0.6 
Attentional Allocation Other 4.1 4.0 0.8 4.0 4.0 0.8 

Global 4.1 4.0 0.7 4.1 4.0 0.7 

Self 4.7 4.7 0.7 5.0 5.0 0.6
Perceived Message Other 3.9 4.0 0.7 4.1 4.3 0.5Understanding 

Global 4.3 4.3 0.6 4.6 4.7 0.3 

Self 4.8 5.0 1.5 4.7 5.0 1.5
Perceived Emotional Other 4.0 4.3 0.9 4.4 4.3 0.8Interdependence 

Global 4.4 4.5 1.0 4.5 4.7 1.0 

Self 4.6 4.7 1.1 4.7 4.7 1.2
Perceived Behavioral Other 4.2 4.3 1.0 4.2 4.3 1.0Interdependence 

Global 4.4 4.3 1.0 4.5 4.7 1.0 

Table 1: Descriptive statistics (M, Med, SD) for NMSPI dimen-
sions under CA and VA conditions, broken down by Self, 
Other, and Global indices. All values rounded to one decimal. 

Dimension Index Test � � 

Self 
Co-presence Other 

Global 

� -test 
� -test 
� -test 

0.493 
0.220 
0.655 

−0.2 
0.3 
0.1 

Self 
Attention Allocation Other 

Global 

� -test 
� -test 

Wilcoxon 

1.000 
0.475 
0.732 

≈ 0 
−0.2 
— 

Self 
Message Understanding Other 

Global 

� -test 
� -test 
� -test 

0.059 
0.228 
0.069 

0.4 
0.3 
0.4 

Self 
Emotional Interdependence Other 

Global 

Self 
Behavioral Interdependence Other 

Global 

� -test 
� -test 
� -test 

� -test 
� -test 
� -test 

0.596 
0.003 
0.156 

0.574 
0.854 
0.642 

−0.1 
0.7 
0.3 

0.1 
≈ 0 
0.1 

Table 2: Statistical test results (� and �) for all indices under 
CA and VA. 

4.3 Trustworthiness 
4.3.1 ABI ratings. ABI ratings were similar between CA and VA 
across dimensions (Figure 6). Ability was identical (� = 4.5), and 
benevolence (� = 0.460, � = 0.2), integrity (� = 0.162), and overall 
trust (� = 0.156, � = 0.3) did not difer signifcantly between 
conditions. 

4.3.2 Behavior during contradictory steps. Two recordings had tech-
nical issues and were excluded, leaving 19 for behavioral analysis. 
Participants rarely committed to a single guidance source. Instead, 
many alternated between agents. We therefore focus on the three 
tasks with contradictory instructions. 

In T1 (opening the boxes), three participants opened only one 
box, always following CA. Only one of these continued to follow CA 
exclusively in later tasks. In T2 (removing a cable), nine participants 
worked on both boxes and ten focused on one. Among those who 
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Fi g u r e  6:  A BI  m o d el  b o x pl ot  f o r  all  di m e n si o n s.  

5  Di s c u s si o n  

A cr oss  m e as ur es,  w e  di d  n ot  o bs er v e  cl e ar  di f er e n c es  attri b ut a bl e  
t o r e n d eri n g st yl e  i n t his c o n fi cti n g- g ui d a n c e  M R  s etti n g.  Tr ust,  
s o ci al  pr es e n c e,  a n d  c o- pr es e n c e  r ati n gs w er e  c o m p ar a bl e  f or t h e 

Gl o b al S elf O t h e r 

C A V A 

c h ar a ct er  a v at ar  (C A ) a n d  v ol u m etri c  a v at ar  (V A ), a n d  p arti ci p a nts  
di d  n ot  d e v el o p  a  st a bl e  pr ef er e n c e  f or eit h er  a g e nt.  I nst e a d, b e h a v -

( e) B e h a vi o r al  I nt e r d e p e n d e n c e 

Fi g u r e  5:  B o x pl ot  vi s u ali z ati o n  of  N M S PI  di m e n si o n s  a c r o s s  
C A  a n d  V A . E a c h  s u b- f g u r e  r e p r e s e nt s  o n e  of  t h e m e a s u r e d  
di m e n si o n s.  

o p e n e d  b ot h  b ut  pr o c e e d e d  wit h  o n e,  all  s el e ct e d  t h e bl u e  (l eft) 
b o x.  Ei g ht  p arti ci p a nts  r e m o v e d b ot h  c a bl es,  i n cl u di n g f o ur w h o  
r e m o v e d t h e c a bl e  fr o m t h e b o x  e a c h  a v at ar  h a d  i nstr u ct e d t h e m 
t o o p e n  i n T 1.  A m o n g  t h os e w h o  r e m o v e d o nl y  o n e  c a bl e,  s e v e n  
f oll o w e d C A  a n d  f o ur f oll o w e d V A.  

T 3  (r e c o n n e cti n g t h e c a bl e)  w as  c o m pl et e d  b y  1 4  p arti ci p a nts  
(t w o e n d e d  e arl y  b ef or e  t his st e p;  t w o r e c or di n gs w er e  e x cl u d e d).  
Wit hi n  t h es e c as es,  ei g ht  f oll o w e d V A  a n d  si x  f oll o w e d C A.  

Fi g ur e  7  vis u ali z es  e a c h  p arti ci p a nt’s  s e q u e n c e  of  a cti o ns  a cr oss  
t h e t hr e e t as ks. E a c h  c ol u m n  r e pr es e nts a  t as k ( T 1 – T 3), a n d  t h e 
h ori z o nt al  a xis  i n di c at es w h et h er  t h e a cti o n  f oll o w e d C A , V A , b ot h  
i nstr u cti o ns, or  n eit h er.  E a c h  c ol or e d  li n e r e pr es e nts o n e  p arti ci p a nt,  
tr a ci n g t h eir c h oi c es  a cr oss  st e ps.  P arti ci p a nts  ar e  c at e g ori z e d  as  
" b ot h" w h e n  t h e y att e m pt e d  t o f oll o w b ot h  i nstr u cti o n str e a ms  
wit hi n  t h e s a m e  t as k st e p,  r e f e cti n g att e m pts  t o c o m bi n e  g ui d a n c e  
r at h er t h a n c o m mit  t o a  si n gl e  s o ur c e.  

A cr oss  5 7  c o ntr a di ct or y  i nstr u cti o ns, p arti ci p a nts  f oll o w e d t h e 
frst  i nstr u cti o n h e ar d  i n 6 5 %  of  c as es,  wit h  hi g h er  r at es i n T 1  ( 7 3. 7 %) 
a n d  T 2  ( 7 8. 9 %). 

i or w as  c h ar a ct eri z e d  b y  mi x e d  a d h er e n c e,  i n cl u di n g s wit c hi n g  a n d  
att e m pts  t o i n c or p or at e b ot h  i nstr u cti o n str e a ms.  

T his  p att er n  is c o nsist e nt  wit h  pri or  f n di n gs  t h at st yli z ati o n  
al o n e  d o es  n ot  r eli a bl y s hift  tr ust j u d g m e nts, w h er e as  d y n a mi c  
e x pr essi v e  c u es  c a n  b e  m or e  i n f u e nti al t h a n vis u al  f d elit y  [9 ]. 
B e c a us e  e x pr essi v e n ess  w as  c o ntr oll e d  i n o ur  sti m uli,  t h e m a ni p ul a -
ti o n pri m aril y  c o n c er n e d  r e n d eri n g st yl e,  w hi c h  m a y  p artl y  e x pl ai n  
t h e c o n v er g e n c e  i n s u bj e cti v e  r ati n gs. At  t h e s a m e  ti m e, t h e t as k 
c o nt e xt  li k el y c o nstr ai n e d  s e nsiti vit y  t o r e pr es e nt ati o n c u es.  W or k -
l o a d r e p orts i n di c at e d s u bst a nti al  t e m p or al d e m a n d  a n d  fr ustr ati o n, 
c o n diti o ns  u n d er  w hi c h  us ers  m a y  pri oriti z e  t as k c o m pl eti o n  o v er  
n u a n c e d  s o ci al  e v al u ati o n.  I n t his s e ns e,  a n y  f d elit y-r el at e d  a d v a n -
t a g es r e p ort e d f or m or e  n at ur alisti c  r e pr es e nt ati o ns i n l ess d e m a n d -
i n g i nt er a cti o ns [1 ] m a y  b e  att e n u at e d  b y  c o m p eti n g  c o nt e xt u al  
pr ess ur es.  

B e h a vi or al  d at a  f urt h er e m p h asi z e  t h e r ol e of  str u ct ur al  f e at ur es 
i n s h a pi n g  c o m pli a n c e  u n d er  c o n fi ct.  W h er e as  pri or  w or k  wit h  a  
si n gl e  a d vis or  s h o ws  t h at tr ust m a ni p ul ati o ns  c a n  i n f u e n c e a d vi c e  
s e e ki n g  a n d  a d h er e n c e  [1 9 ], o ur  s etti n g  r e q uir e d p arti ci p a nts  t o 
ar bitr at e  b et w e e n  t w o c o- pr es e nt  a g e nts  d eli v eri n g  c o ntr a di ct or y  
i nstr u cti o ns. P arti ci p a nts  fr e q u e ntl y a d o pt e d  h e d gi n g  str at e gi es  
r at h er t h a n c o m mitti n g  t o a  si n gl e  s o ur c e  of  g ui d a n c e.  We  us e  
t his t er m t o d es cri b e  b e h a vi ors  i n w hi c h  p arti ci p a nts  att e m pt e d  
t o s atisf y  b ot h  i nstr u cti o n str e a ms,  f or e x a m pl e  b y  c o m bi ni n g  a c -
ti o ns fr o m e a c h  a g e nt  wit hi n  t h e s a m e  t as k st e p.  T h es e  p att er ns  
ar e  c o m p ati bl e  wit h  pri oriti z ati o n  m e c h a nis ms  s u c h  as  pri m a c y  
a n d  att e nti o n al  c o m p etiti o n,  a n d  t h e y pr o vi d e  a  pl a usi bl e  a c c o u nt  
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Fi g u r e  7:  I n di vi d u al u s e r  p at h s  a c r o s s  t h e t h r e e c o nt r a di ct o r y  t a s k st e p s:  b o x  o p e ni n g  ( T 1), c a bl e  h a n dli n g  ( T 2), a n d  c a bl e  
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for why behavioral diferences did not track rendering style in a 
consistent manner. 

Perception measures were similarly stable across representations. 
Co-presence and engagement scores were largely comparable for 
CA and VA, consistent with arguments that once an avatar meets a 
threshold of social bandwidth, additional realism has limited efects 
on experienced presence [3]. ABI scores also clustered in the mid 
range for both agents, and neither representation reached values 
typically associated with strong reliance. In combination with the 
observed switching and mixed adherence, these ratings point to a 
setting in which participants maintained a tentative stance toward 
both agents, rather than committing to one source of guidance. 

In relation to our research questions, the behavioral data address 
RQ1 by showing that participants frequently managed confict 
through switching and hedging, and that instruction timing ap-
peared to infuence which guidance was followed when disagree-
ment occurred. For RQ2, subjective impressions of trust and social 
presence were not consistently mirrored in moment-to-moment 
compliance, indicating that immediate action under confict was 
shaped more by situational demands than by stable agent evalua-
tions. Regarding RQ3, rendering style (VA vs. CA) did not produce 
a reliable modulation of either the perception measures or the 
observed prioritization patterns in this study. Given the limited 
sample size, these fndings should be treated as indicative rather 
than conclusive, but they reinforce the importance of temporal over-
lap and competitive information delivery as central design factors 
in conficting-guidance MR scenarios. 

6 Limitations 
This study has several limitations. 

First, the sample size was small (� = 21), limiting statistical 
power. Post-hoc power analysis indicated that, given the low ob-
served efect sizes, power remained below 0.2 across metrics. With 
the current paired design, the study would achieve 80% power only 
for efects of approximately Cohen’s � = 0.64 or larger. Accordingly, 
null results should be interpreted with caution and not as evidence 
of absence of diferences. 

Second, although instructions diverged, the agents did not ex-
plicitly confront each other (e.g., “do not follow the other”), which 
may have encouraged participants to treat the situation as par-
allel guidance streams and remain cautious toward both avatars. 
Third, compliance was strongly infuenced by instruction timing 
and occasional audio overlap, likely increasing perceptual load and 
overshadowing subtle efects of rendering style. 

Additionally, both avatars were based on pre-recorded perfor-
mances, ensuring consistency but reducing responsiveness com-
pared to interactive agents commonly expected in MR. We also 
matched gestures and facial expressions across conditions to iso-
late rendering fdelity, which improves internal control but reduces 
ecological validity since real-world systems often couple render-
ing with expressivity and adaptive behavior. Finally, behavioral 
trust was operationalized as adherence at divergent steps; future 
work could incorporate fner-grained measures such as hesitation, 
correction behavior, and recovery from errors. 

7 Conclusion & Future Work 
We introduced an exploratory MR paradigm in which users re-
ceived real-time conficting guidance from two co-present agents 
representing the same advisor. Within this setting, rendering style 
(VA vs. CA) did not yield detectable diferences in trust ratings, 
social presence, or co-presence. Instead, participants frequently 
managed disagreement through mixed adherence, switching, and 
attempts to accommodate both instruction streams, suggesting that 
prioritization under time pressure strongly shapes behavior when 
guidance diverges. 

The results also underscore that behavior in conficting-guidance 
scenarios is shaped by how information is delivered, not only by 
how agents look. Participants rarely committed to one advisor 
across the task; instead, they often alternated between sources or 
attempted to satisfy both. This pattern, together with the tendency 
to follow early instructions at disagreement moments, points to 
prioritization mechanisms that operate under temporal demand 
and uncertainty. In such settings, post-task ratings capture overall 
impressions, but they may not map directly onto the moment-to-
moment choices participants make while acting. 

Several limitations constrain the conclusions that can be drawn 
from this work. The sample size limits sensitivity to small efects, 
and the use of pre-recorded performances removed the responsive-
ness that often contributes to perceived competence and reliability 
in interactive systems. In addition, the avatars did not explicitly 
challenge one another, which may have encouraged participants to 
treat the situation as competing suggestions rather than a contest 
between advisors. Future work should build on this paradigm with 
larger samples, stronger and more controlled confict manipula-
tions, and adaptive agents that respond to user actions. Reducing 
audio overlap and introducing decision points that require explicit 
commitment to one instruction stream would further help separate 
prioritization efects from representation-driven judgments. 
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