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A B S T R A C T

This study investigates how human resemblance in avatars shapes mind perception. Virtual worlds are often 
praised for their potential to transform how people collaborate, learn, and play. Yet this promise relies on our 
willingness to treat others in a genuinely human way. Mind perception theory defines humanness along two 
dimensions: agency (intentional action) and experience (capacity to feel). While prior work has examined mind 
perception across entities, little is known about whether this extends to avatars, particularly when individuals 
embody forms that differ in kind and in their degree of anatomical humanlikeness. Using a mixed-methods 
approach, 213 participants created 417 avatars and rated them on perceived agency and experience. After
ward, the avatars were content-analyzed to determine entity type and visual resemblance to human anatomy, 
distinguishing between sensory (e.g., eyes, skin) and motoric (e.g., limbs) human-like features. The results 
demonstrate that human and robot avatars were perceived as equally agentic, surpassing other avatar entity 
types, while human, animal, and fantasy avatars shared similar levels of experience. Moreover, sensory human- 
like features were more strongly associated with both agency and experience than motoric features. This may be 
due to the dual function of sensory features: signaling not only the capacity for action (e.g., speaking) but also 
serving as expressive cues of emotion (e.g., facial expressions). This study contributes theoretically by integrating 
mind perception theory with avatar research, advancing our understanding of how digital representations shape 
social cognition. In practice, the findings underscore the need for intentional avatar design, particularly 
regarding default representations.

1. Introduction

People increasingly communicate with and through avatars, defined 
as “a digital representation of a human user that facilitates interaction 
with other users, entities or the environment” (Nowak & Fox, 2018, p. 
34). As digital embodiments, avatars allow users to navigate, interact, 
and express themselves across virtual environments. Avatars appear in 
diverse virtual contexts: as 3D representations of the player in (multi
player) games (Corneliussen & Rettberg, 2008), as mediators of social 
interaction in platforms like Meta’s Horizons or VRChat (Nem & Mila, 
2024), and as tools for communication (e.g., Fernandes et al., 2024; 
Pratt, 2022; van Berlo et al., 2025), collaboration (e.g. Truong et al., 
2021; Weijdom, 2022), and training (e.g., Rigou et al., 2025; Wu et al., 
2023); in professional and educational settings.

Although people often think of avatars as human representations, 

virtual settings do not limit an avatar to a human form (Lan & van Berlo, 
2023). Users frequently adopt non-human or hybrid designs, ranging 
from animals and fantasy creatures (e.g., elves, centaurs) to robots or 
partial representations displaying only the upper torso. This diversity in 
avatar design encourages creative expression and identity exploration 
(Burnett & Harvey, 2022; Nem & Mila, 2024; Saltik et al., 2021). At the 
same time, it also raises important questions about how human these 
representations of real users are perceived to be. Recognizing others as 
actual human beings rather than artificial entities is a prerequisite for 
social interaction and prosocial behavior (Epley & Waytz, 2010; Gray 
et al., 2007). Understanding how people perceive humanness in avatars 
is therefore crucial for designing effective virtual communication sys
tems and predicting social outcomes in avatar-mediated environments. 
Although prior literature calls for research examining how avatars are 
perceived as human (e.g., Mazerant et al., 2025), no research to date has 
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directly addressed this issue. This study answers this call by integrating 
avatar design research with mind perception theory, which explains 
when and why we perceive an entity as human (Gray et al., 2007).

Mind perception theory serves as the theoretical lens for this study, 
offering a framework for understanding how people attribute human
ness to entities (Gray et al., 2007). It suggests individuals perceive minds 
along two key dimensions: agency, the capacity to act with intent, and 
experience, the capacity to have sensations and emotions (Gray et al., 
2007). These attributions of mind are fluid rather than fixed. Generally, 
humans typically score high on both agency and experience. However, 
non-human entities such as robots or animals may still be humanized by 
attributing agentic or experiential capacities to them (Epley et al., 2007; 
Gray et al., 2007; Gray & Wegner, 2012).

This fluidity makes mind perception particularly relevant for un
derstanding how people perceive avatars, which serve as ambiguous 
representations: they are virtual, yet they stand in for real people. How 
these representations are perceived in terms of humanness has impor
tant implications; research shows that mind perception is important for 
social behavior and empathy to emerge (Epley & Waytz, 2010; Harth, 
2017). Failing to recognize humanness in others, by contrast, can result 
in dehumanization, which fosters antisocial behaviors such as stereo
typing, discrimination and aggression (Haslam, 2006, 2022). These 
consequences extend to virtual environments. For instance, a study 
comparing a humanlike avatar, an animalistic avatar, and an abstract 
avatar found that non-moral behavior (i.e., cheating in a game) 
increased as avatars became less human in appearance (Castagna et al., 
2023). Although these effects are explained by the denial of mind in 
these avatars, no research has yet examined whether different avatar 
types actually differ in perceived mind (Mazerant et al., 2025). This 
study addresses this gap by investigating a wide variety of avatar designs 
to understand how design variations influence mind perception, thereby 
advancing knowledge of humanness in virtual communication. Such 
understanding is crucial given the link between mind perception and 
prosocial behavior, which makes it highly relevant to examine in the 
context of virtual environments that increasingly rely on avatars for 
collaboration, play, and training (e.g., Moustafa & Steed, 2018; Van 
Berlo et al., 2025; Van der Meer et al., 2023).

Beyond this general gap in understanding how avatars are perceived 
as human, little is known about which visual features of avatars shape 
perceptions of humanness. In virtual environments, where body lan
guage and facial expressions are often absent or simplified, users rely 
heavily on the overall visual appearance of avatars (Nowak & Fox, 2018; 
Yee & Bailenson, 2007). However, in the theoretical debate it remains 
unclear which features contribute to perceptions of agency and experi
ence—and thus to the perceived humanness of avatars (Mazerant et al., 
2025).

This study aims to address this gap by examining which visual fea
tures of avatars are related to mind perception in terms of agency and 
experience. By examining this, our study contributes to theory on mind 
perception by moving beyond static categorizations of humans versus 
non-humans to consider avatars as hybrid, fluid representations that 
blur these boundaries. By doing so, we offer practical guidance for 
avatar design, showing how visual cues can foster agency and experi
ence; an essential prerequisite for fostering social connection, empathy, 
and ethical behavior in human-computer interactions (Epley & Waytz, 
2010; Haslam, 2006).

2. Literature review

2.1. Mind perception and entities

Attributing mental states to others is essential for someone or 
something to be perceived human. This capacity is conceptualized as 
mind perception, i.e., the attribution of mental capacities to other en
tities, including those that are not biologically human (Gray et al., 2007; 
Gray & Wegner, 2012). In this literature review, we adopt mind 

perception as the theoretical backbone that structures our discussion of 
how mental capacities are attributed across different entities. Mind 
perception is typically understood along two core dimensions; agency 
and experience (Gray et al., 2007). Agency refers to the capacity to act 
with intent, encompassing abilities such as planning, self-control, and 
morality (Gray et al., 2007). Self-control enables regulation of impulses 
in line with goals, while morality requires intentional judgment and 
action based on ethical reasoning; both reflecting intentional behavior 
central to agency. Experience refers to the capacity to feel and sense 
(Gray et al., 2007), encompassing abilities such as the ability to feel 
emotions or have bodily senses such as hunger, pain or pleasure (Haslam 
& Loughnan, 2014; Willemsen et al., 2025).

Gray and colleagues (2007) demonstrated that people systematically 
differentiate between various entities along these dimensions of mind 
perception (see Fig. 2). In their study, participants evaluated thirteen 
distinct entities (e.g., a human, a dog, a robot, and God), and consis
tently perceived animals (e.g., a dog, a chimpanzee, and a frog) as 
having considerable experience but limited agency. In contrast, an 
artificial entity, such as a robot, was attributed some degree of agency 
yet minimal capacity for experience. Dead people, however, were 
perceived low on both dimensions, reflecting the absence of both 
intentional action and felt experience. Adult humans were seen as pos
sessing both high agency and high experience, marking them the fullest 
representation of a complete mind.

Since this foundational work, mind perception theory has been 
expanded to include a broader range of entities, including social robots 
(e.g., Gray & Wegner, 2012; Jacobs et al., 2022; Küster & Swiderska, 
2021), artificial intelligences (e.g., Hwang & Won, 2022; Jacobs et al., 
2022; Ladak et al., 2025), chatbots (e.g., Klein, 2025; Lee et al., 2020), 
inanimate objects, naturalistic entities (Ladak et al., 2025), and corpo
rations (Au & Ng, 2021; Tang & Gray, 2023). This growing body of 
research reveals consistent patterns in how people attribute mental ca
pacities to nonhuman entities. This expanding body of research also 
reveals consistent patterns in attributing mental capacities to nonhuman 
entities, echoing Gray et al.’s findings across humans, animals, robots, 
and the dead. In all, these tendencies reinforce the idea that mind 
perception is strongly influenced by the type of entity, with humans 
consistently perceived as having the highest levels of both agency and 
experience.

2.2. Entities in social VR

Although mind perception has been extensively explored in relation 
to several entities, such as humans, animals, robots, the dynamics within 
social virtual environments introduce a unique layer of complexity for 
two main reasons. First, the diversity of entity forms in virtual envi
ronments goes beyond those typically examined in previous research on 
mind perception. In these virtual settings, individuals actively create 
and experiment with identities through their avatars (Saltik et al., 
2021). These avatars can take on an array of appearances, including 
humanoid, animalistic, robotic, or fantastical forms (Pakanen et al., 
2022). This variety exceeds the types of entities classified in earlier mind 
perception literature (e.g., Gray et al., 2007; Ladak et al., 2025). This 
variety challenges existing frameworks of mind perception, which as
sume a relatively fixed set of categories (human, animal, robot), whereas 
virtual environments blur or even dissolve such boundaries.

While some virtual environments assign users a default avatar—of
ten an abstract, semi-humanoid figure without facial features—many 
platforms, such as VRChat, Resonite, Cluster, and VirtualCast, allow 
users to customize the appearance of their avatars freely. A recent survey 
among users of these virtual platforms revealed that while about one- 
third prefer humanoid avatars, the majority opt for semi- or non- 
humanoid forms, such as robots, animals, or fantastical creatures 
(Nem & Mila, 2024). The motivations behind these choices vary: some 
users select avatars that resemble their physical selves for familiarity, 
while others intentionally choose different entities to express their 
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creativity, feel unique, or escape human limitations (Nem & Mila, 2024). 
Since avatars are technological constructs rather than replications of 
physical reality, they grant users considerable freedom to experiment 
with alternative identities and imaginative representations (Sokolova & 
Perez, 2025).

Similar trends are observed in educational virtual reality settings. 
For several years, Burnett and Harvey (2022) have been teaching 
courses in a virtual world where students participate using avatars. Their 
research found that students initially prefer realistic humanoid avatars. 
However, over time, their preferences shift toward entity forms, such as 
cartoonish humanoid avatars, robots, animals, or monsters, for the same 
reasons identified by Nem & Mila (2024). Together, these findings 
illustrate the variety of avatar entities used, which extends beyond the 
categories typically considered in mind perception research, raising 
questions about how these virtual forms are perceived by others.

Beyond the diversity of avatar entities, another layer of complexity 
lies in underlying human control: regardless of their form, avatars are 
always operated by human users (Nowak & Fox, 2018). This creates a 
perceptual challenge; while avatars may look mechanical, animal-like, 
or humanoid, they ultimately represent a human mind. Prior research 
on mind perception theory focuses on attributing agency and experience 
to entities themselves (e.g., Gray et al., 2007; Gray & Wegner, 2012; 
Küster & Swiderska, 2021; Ladak et al., 2025). For example, a dog is 
assigned a certain degree of agency and experience based on its status as 
a biological entity. Yet, in virtual environments, this dog is merely a 
visual representation; it symbolizes a human being who is controlling 
this dog avatar.

What makes this even more complex is that avatars are not just visual 
but virtual representations of people: the physical and visual character
istics of an avatar often do not align with those of the actual user (Nem & 
Mila, 2024). This mismatch can lead to misjudgments about who or 
what is being perceived. Human identity is concealed behind a digital 
façade, making the attribution of mental states, such as intentions, or 
emotions, more difficult than in real life situations.

In all, these insights illustrate the diversity of avatar forms in social 
virtual environments, which extends beyond the entity categories 
examined in prior mind perception research. Because the literature does 
not allow us to derive clear predictions about how these entity types will 
be evaluated along agency and experience, we pose the following 
research question: 

RQ1: To what extent is perceived agency and experience associated 
with avatar entity type?

2.3. Anatomical human-likeness as a cue for mind perception

Among this wide range of avatar entities, visual features remain 
crucial cues in how others perceive the mind behind them. One partic
ularly important set of features relates to anatomical human-likeness: 
the degree to which an avatar’s structure resembles that of a biologi
cally human body (Epley & Waytz, 2010). This includes features such as 
a human head, torso, limbs, eyes, and mouth.

Mind perception theory (Gray et al., 2007) suggests that visual 
resemblance to a human form should facilitate the attribution of both 
agency and experience. Gray and Wegner (2012) argue that 
human-likeness activates social cognitive schemas related to human 
minds: when an entity resembles a human body, it is more likely to be 
perceived as capable of goal-directed behavior (agency) and emotional 
or sensory experience (experience).

This connection between anatomical form and perceived mind has 
been explored in related domains such as robotics (e.g., Henschel et al., 
2021; Laban et al., 2020) and virtual influencers (Breves & Van Berlo, 
2024; Willemsen et al., 2025). Research shows that observers are more 
willing to attribute experience to humanoid than non-humanoid robots 
(Gray & Wegner, 2012; Küster & Swiderska, 2021; Złotowski et al., 
2015), and more willing to attribute a mind to agents with human-like 

facial expressions (Broadbent et al., 2013). Along these lines, social 
robots are often intentionally designed to look in human-like ways, such 
as featuring eyes, which in turn encourages people to attribute mental 
capacities to them (Dang & Liu, 2024). Likewise, virtual influencers rely 
on human-like appearance which in turn fosters some level of mind 
perception among their audiences. (Breves & Van Berlo, 2024; Wil
lemsen et al., 2025). Applied to virtual environments, this suggests that 
avatars with more anatomically human-like features may be perceived 
as having more mind than avatars lacking such features (Mazerant et al., 
2025).

2.4. Disentangling motoric and sensory features

Prior work by Wegner and Gray (2017) suggests that a meaningful 
distinction can be made between motoric features and sensory features. 
Motoric features, often referred to as effectors, are active or movable 
body parts that allow an entity to influence or manipulate its environ
ment through physical action. In humans, common effectors include the 
arms, hands, legs, and feet. Sensory features, sometimes referred to as 
sensors, are anatomical elements that enable perception of the external 
world and the expression of internal states. In humans, these include the 
eyes, ears, skin, and mouth.

According to research, both motoric and sensory features can be 
indicators of a mind, yet distinct types of features may differentially 
affect perceptions of agency and experience Wegner & Gray, 2017). 
Specifically, motoric features such as arms, legs, hand and feed, allows 
one to act and do, whether by walking toward or away from something, 
manipulating or controlling the environment, or even helping or 
harming others (Laban et al., 2020; Wegner & Gray, 2017). In contrast, 
sensory features, such as eyes, a mouth, or skin, enables one to sense and 
feel, whether by craving and enjoying food, expressing desire, or expe
riencing tactile sensations on the skin (Garau et al., 2003; Gray et al., 
2011; Kätsyri et al., 2015; Wegner & Gray, 2017).

These distinctions are also relevant for avatars, which can be 
designed to incorporate motoric and sensory features to varying degrees. 
As a result, an avatar with visible arms and hands may be viewed as 
more capable of intentional action, while an avatar with human-like 
eyes or mouth may be seen as more emotionally capable (Gray et al., 
2011). On the contrary, avatars lacking such features, for instance, av
atars without arms or avatars with their nose and mouth obscured (e.g., 
by a balaclava), may be perceived as having, respectively, less agency or 
experience. In other words, the presence (absence) of key anatomical 
features can increase (reduce) the degree to which an avatar is perceived 
as having a mind.

Based on the distinction between motoric and sensory features 
(Wegner & Gray, 2017), and their theorized links to agency and expe
rience, we derive the following hypotheses: 

H1. Anatomical human-like features can be categorized into motoric 
and sensory features.

H2. Motoric human-like features are positively related to (a) agency, 
and (b) experience.

H3. Sensory human-like features are positively related to (a) agency, 
and (b) experience.

H4. Sensory human-like features are more strongly related to experi
ence, while motoric human-like features are more strongly related to 
agency.

3. Methodology

To examine how visual resemblance of avatars to human anatomy 
across different entities shapes mind perception, a mixed-methods 
research design is set up, consisting of two stages. First, participants 
created avatars for several scenarios, which they evaluated in a survey 
afterward. Subsequently, we conducted a content analysis of the created 
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avatars by the participants, examining avatar characteristics regarding 
human-likeness to quantify how experience and agency are associated 
with these visual characteristics.

3.1. Part 1: avatar design task and survey

3.1.1. Participants
Three hundred ninety-five students at the Rotterdam University of 

Applied Sciences were invited to attend a workshop on avatar creation 
and evaluation as part of their study program. The workshops were held 
in six separate sessions, with each participant attending only one. While 
all participating students took part in the workshop activities, only those 
who provided informed consent were included in the study’s data 
analysis. The final sample consisted of 213 participants (Age M = 20.7, 
SD = 2.11; min: 17, max: 30; Female = 54.9 %, Male = 41.3 %, Other =
3.7 %). These students came from four different academic programs: 
Communication (27.2 %), Communication and Multimedia Design 
(43.2 %), Creative Media & Game Technology (22.1 %), and a minor in 
Avatar Design (7.5 %).

3.1.2. Procedure
The avatar workshop began with an explanation of agency and 

experience as dimensions of mind perception theory, as well as the 
definition of an avatar (i.e., “a digital representation of a human user 
that facilitates interaction with other users, entities or the environment”; 
Nowak & Fox, 2018, p. 34). Participants were then introduced to three 
avatar creation tools, each offering different technological features: 
Hero Forge, Ready Player Me, and MetaHuman. Participants were then 
told to create two avatars themselves. They could use one of the above 
tools but they were free to use other tools to create an avatar, such as 
online image editors or pen & paper to sketch an avatar.

To ensure that avatars were created that varied in levels of agency 
and experience, participants were instructed to design an avatar with 
either (1) low agency and low experience, (2) high agency and low 
experience, (3) high agency and high experience, or (4) low agency and 
high experience (see Appendix A). Participants were randomly assigned 
to two of these scenarios. After designing avatars for the two assigned 
scenarios within 40 min, participants received a printed screenshot of 
their avatars and were asked to score their avatars on agency and 
experience. Finally, participants were asked to fill in a survey with 
several control questions. All avatars were saved as 2D images for the 
content analysis. Nine participants created only one avatar, bringing the 
total number of avatars created to 417.

3.1.3. Measures
Mind Perception. Mind perception consists of two dimensions: 

agency and experience (Gray et al., 2007). Agency refers to “the capacity 
to do, to plan, and exert self-control” (Gray & Wegner, 2012, p. 126). In 
the survey, participants were asked to evaluate their created avatar on 
three statements: “This avatar has the capacity for self-control,” “This 
avatar has the capacity for moral action,” and “This avatar has the ca
pacity for planning.” Responses were given on a 7-point Likert scale 
ranging from 1 (not at all capable) to 7 (extremely capable), indicating 
perceived agency. Experience refers to “the capacity to feel and to sense” 
(Gray & Wegner, 2012, p. 126). To assess this, participants responded to 
three statements about their avatar: “This avatar has the capacity to 
experience pleasure,” “This avatar has the capacity to experience hun
ger,” and “This avatar has the capacity to experience desire.” These 
items were also rated on the same 7-point scale, reflecting perceived 
experience. All items were adapted from established measures used in 
prior research on mind perception (e.g., Gray et al., 2011; Gray & 
Wegner, 2012).

A principal component analysis of the six-item measurement model 
(Gray et al., 2007, 2011) revealed two factors, with eigenvalues of 4.33 
and 2.03, explaining 70.7 % of the variance. All items loaded on their 
intended factor, and yielded good internal consistency, as shown in 

Table 1. Subsequently, the reliability and validity of the proposed con
structs were evaluated by examining both convergent and discriminant 
validity (Campbell & Fiske, 1959), using composite reliability (CR) and 
average variance extracted (AVE) (Fornell & Larcker, 1981). Evidence 
for convergent validity was established, as AVE values surpassed the 
threshold of .50, with observed values ranging between .85 and .90. 
Furthermore, as indicated by the bold off-diagonal elements in Table 2, 
the square roots of the AVEs were greater than the correlations between 
the different constructs, thereby supporting discriminant validity.

Covariates. To check if certain background variables would explain 
the extent to which participants judged their avatars to exhibit agency or 
experience, we controlled for potential differences in participants’ age, 
gender, study program, and estimated gaming time in minutes per day 
(M = 83.6; SD = 114.2; min = 0; max = 720). Dummy variables were 
created from the categorical variables. We also controlled for the tools 
used to create the avatars (Hero Forge 51.8 %; Ready Player Me 25.7 %; 
MetaHuman 10.3 %; other 21.2 %). None of these variables were related 
to the extent to which participants judged their avatars to exhibit agency 
and experience and were therefore not included as covariates in subse
quent analyses.

3.2. Part 2: content analysis

3.2.1. Corpus
The corpus for this content analysis consisted of the 417 avatars 

created by participants during workshops (as described in 3.1.2. Pro
cedure). Each avatar was assigned a unique identification number that 
linked it to the corresponding participant’s survey containing evalua
tions of perceived agency and user experience.

3.2.2. Procedure
We conducted a content analysis for assessing the visual character

istics of the created avatars, using inductive category development 
(Mayring, 2004). We adhered to established procedures outlined by 
Hayes and Krippendorff (2007). A codebook was created, as detailed in 
the measures section. Two coders were trained to code the avatars. They 
used a dummy sample set to practice and resolved any disagreements 
through discussion. After training, the coders evaluated the complete set 
of avatars. In accordance with the guidelines of O’Connor and Joffe 
(2020), a random subsample of 10 % was double-coded to assess 
intercoder reliability. Krippendorff’s alpha (αk) was used, which is rec
ommended for this type of analysis due to its consideration of sample 
size, variable types, missing data, and number of coders (Lacy et al., 
2015). A value above .80 is considered good intercoder reliability 
(Krippendorff, 2004), and our analysis showed adequate intercoder 
reliability, with Krippendorff’s alpha values ranging from .80. to 1.

Table 1 
Factor loadings for agency and experience.

Item Experience Agency

Morality ​ .993
Planning ​ .885
Self-control ​ .882
Desires .914 ​
Hunger .904 ​
Pleasure .871 ​

Table 2 
Means, standard deviations, correlation, and construct validity of mind 
perception.

M SD CR α Agency Experience

Agency 3.85 2.01 .94 .90 .92 ​
Experience 3.76 2.19 .92 .91 .47* .95

CR = Composite reliability. Off diagonal figures in bold represent the square 
roots of average variance extracted (AVE). *p < .001.
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3.2.3. Measures
Avatar entity. In the content analysis, avatars were categorized 

based on the most prominent entity they represented (cf. Nem & Mila, 
2024). Avatars that displayed characteristics of multiple entity types 
were assigned to the category that best represented the majority of their 
visual or conceptual traits The entity of avatars can be categorized into 
six categories (αk = .93): humans (N = 231, 55.4 %), robots (N = 41, 9.8 
%), animals (N = 21, 5.0 %), fantasy figures (e.g., centaurs, mermaids; N 
= 88, 21.1 %), the dead (e.g., zombies and skeletons; N = 25, 6 %), and 
inanimate objects (e.g., a coffee cup, a hamburger; N = 11, 2.6 %).

Anatomical human-like features. In the content analysis, anatom
ical human-like features were assessed based on nine visual indicators of 
body parts: visibility of human ears (yes = 1, 40 %; no = 0, 60 %; αk = 1), 
human eyes (yes = 1, 55,6 %; no = 0, 44,4 %; αk = .94), human nose (yes 
= 1, 58,5 %; no = 0, 41,5 %; αk = 86), human mouth (yes = 1, 40 %; no =
0, 60 %; αk = 1), human arms (yes = 1, 80,6 %; no = 0, 19,4 %; αk = 1), 
human hands (yes = 1, 72,9 %; no = 0, 27,1 %; αk = 1), human legs (yes =
1, 73,4 %; no = 0, 26,6 %; αk = .91), human feet (yes = 1, 62,6 %; no = 0, 
37,4 %; αk = .94), and the human-likeness of the avatar’s epidermal 
layer based on the surface texture and appearance (i.e., skin; yes = 1, 
58.8 %; no = 0, 41.2 %; αk = .80).

4. Results

To examine to what extent the entity of avatars is associated with 
perceived agency and experience (RQ1), a one-way multivariate anal
ysis of variance (MANOVA) was conducted.1 The inanimate objects 
category (N = 11) did not meet the minimum recommended group size 
(Hair et al., 2019) and was therefore excluded from further analyses. The 
results revealed a significant multivariate effect of entity type (Wilks’ λ 
= .748, F(10, 766) = 12.12, p < .001, η2 = .135). Follow-up univariate 
ANOVAs showed that entity type had a significant effect on both agency 
(F(5, 388) = 10.38, p < .001, η2 = .118) and experience (F(5, 388) =
16.56, p < .001, η2 = .176). Post-hoc comparisons with Bonferroni 
correction revealed that avatars representing humans (M = 4.40, SE =
0.13, 95 % CI [4.14, 4.65]) were significantly more associated with 
agency than avatars representing the dead (M = 2.27, SE = 0.38, p <
.001, 95 % CI [1.15, 3.02], animals (M = 3.06, SE = 0.42, p = .03, 95 % 
CI [2.25, 3.88]), and fantasy characters (M = 3.38, SE = 0.20, p < .001, 
95 % CI [2.98, 3.78]). However, the difference in perceived agency 
between human avatars and robot avatars (M = 3.50, SE = 0.31, p = .10, 
95 % CI [2.94, 4.11]) was not statistically significant. None of the other 
pairwise comparisons reached significance after Bonferroni correction, 
indicating that the difference in perceived agency is most pronounced 
for avatars with a human entity.

In terms of experience, post-hoc comparisons with Bonferroni 
correction revealed that avatars representing humans (M = 4.27, SE =
0.13, 95 % CI [4.02, 4.53]) were perceived as significantly more capable 
of experience than those representing the dead (M = 2.12, SE = 0.40; p 
< .001, 95 % CI [1.34, 2.91]) and robots (M = 1.68, SE = 0.31; p < .001, 
95 % CI [1.06, 2.29]). Likewise, avatars depicting animals (M = 4.78, SE 
= 0.44, 95 % CI [3.92, 5.63]) were rated significantly higher in expe
rience than those representing the dead (p < .001) and robots (p < .001). 
However, no significant differences were found between human avatars 
and those representing animals or fantasy characters. This suggests that 
these entities—whether real (humans, animals) or fictional (fantasy 

characters)—are attributed similar levels of experience. The findings of 
RQ1 are visually depicted in Figs. 1 and 3.

To test whether anatomical human-like features can be categorized 
into motoric human-like features and sensory human-like features (H1), 
we conducted a principal component analysis with Varimax rotation and 
Kaiser normalization on all nine features identified in the content 
analysis. The analyses revealed two underlying components with ei
genvalues greater than 1 among the nine items. As shown in Table 3, all 
items loaded strongly on one of the two components. The first compo
nent (EV = 4.33, R2 = 36.84 %) reflected sensory human-like features (i. 
e., human ears, eyes, nose, mouth, and skin), while the second compo
nent (EV = 2.03, R2 = 33.84 %) reflected motoric human-like features (i. 
e., human arms, hands, legs, feet).

Based on these results, we computed composite scores for each 
component by averaging the scores of the respective items. As shown in 
Table 4, the composite score for motoric human-like features showed 
high internal consistency with higher values indicating a more human- 
like motoric appearance. Similarly, the composite score for sensory 
human-like features also showed high reliability (see Table 4), with 
higher scores indicating a more human-like sensory appearance. 
Together, these findings provide empirical support for H1, indicating 
that anatomical human-like features can be reliably distinguished into 
motoric and sensory dimensions.

Next, to test whether motoric human-like features (H2) and sensory 
human-like features (H3) are positively related to (a) agency, and (b) 
experience, we conducted four linear regression analyses, with agency 
respectively experience as the dependent variable, and sensory human- 
likeness, and motoric human-likeness as the predictors. As demonstrated 
in Table 5 the results showed that motoric human-like features were 
positively and significantly related to agency (b = 1.04, SE = .25, 95 % 
CI [0.55, 1.53], p < .001) and experience (b = 0.79, SE = .28, 95 % CI 
[0.25, 1.33], p < .01). This suggests that the more an avatar exhibited 
motoric human-like features, the more agency and experience partici
pants attributed to it. Furthermore, there was also a significant positive 
relationship between sensory human-like features and agency (b = 1.91, 
SE = .23, 95 % CI [1.46, 2.36], p < .001), and experience (b = 2.05, SE =
.25, 95 % CI [1.56, 2.55], p < .001). In other words, avatars with more 
anatomically human-like sensory features (e.g., human mouth, eyes, and 
skin) were perceived as having a greater capacity to act intentionally (i. 

Fig. 1. Visual representation of the research findings in this study. 
Note (see Fig. 3). This figure displays the mean agency and experience rating of 
avatars, categorized by entity type.

1 Assumptions of normality were checked using Shapiro–Wilk tests, which 
indicated some deviations across groups. Given that MANOVA is robust to 
moderate violations with larger sample sizes, results were verified through 
complementary nonparametric analyses. Kruskal–Wallis tests confirmed sig
nificant differences between entity types for both agency, H(4) = 42.01, p <
.001, η2 

= .09, and experience, H(4) = 70.72, p < .001, η2 
= .17, with Man

n–Whitney U post-hoc tests with Bonferroni correction yielding largely 
convergent results (see Appendix B, Tables B1–B2).
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e., agency) and to feel emotions and sensations (i.e., experience). Thus, 
these findings provide support for H2 and H3.

Subsequently, H4 predicted that sensory human-like features are 
more strongly related to experience, while motoric human-like features 
are more strongly related to agency. To test this hypothesis, we 
compared the strength of the regression coefficients using z-tests, 
following the procedure outlined by Paternoster and colleagues (1998). 
The z-test for experience revealed a significant difference between the 
regression coefficients of sensory human-like features and motoric 
human-like features (z = 3.40, p < .001), indicating that sensory 
human-likeness is more strongly associated with experience than 
motoric human-likeness. In contrast, the z-test for agency revealed a 
significant difference in the opposite direction than hypothesized (z =
− 2.55, p = .01), indicating that sensory features were in fact more 
strongly associated with agency than motoric features. This result con
tradicts the expectation that motoric features would be the stronger 
predictor of agency.

In sum, these findings suggest that both sensory human-likeness and 
motoric human-likeness shape perceptions of agency and experience, 
though sensory human-like features are a stronger predictor. This in
dicates that human-like skin and facial features are more critical for 
mind attribution than the mere presence of limbs. Thus, these results 
provide partial support for H4.

5. Conclusion and discussion

The study explored how people attribute mind perception to various 
avatars, depending on their visual resemblance to humans. Using a 
mixed methods research approach, in which 417 avatars were created, 
evaluated, categorized, and analyzed, three overall conclusions can be 
drawn.

First, the results showed that perceived agency and experience differ 
significantly across avatar entities, comparing humanoid, robotic, 
fantastical, animalistic, and those representing the dead. More specif
ically, avatars with a human appearance were perceived as significantly 
more agentic than those representing non-human entities such as the 
dead, animals, and fantasy characters. This indicates that, despite the 
presence of a human controller behind every avatar, perceived agency 

still varies depending on the type of representation. This highlights how 
visual form can shape assumptions about intentionality. However, no 
significant difference emerged between human and robot avatars, sug
gesting that human avatars are equated with robotic avatars in their 
capacity for agency.

Second, the results demonstrated that perceptions of experience also 
varied across avatar types, albeit following a different pattern than those 
related to agency. Avatars representing humans and animals were 
perceived as significantly more capable of experience than those 
depicting robots and the dead, indicating that references to biological 
entities are related to experience attribution; even when those entities 
are fictional rather than real. Interestingly, no significant differences 
emerged between human, animal, and fantasy avatars, suggesting that 
human-like avatars are equated with (partly) animalistic ones in their 
capacity for experience.

Third, since avatars can take many forms, including hybrids of 
different entities, this study also examined how users perceive 
anatomical human-likeness in specific features. The results demon
strated a clear distinction between sensory human-like features (e.g., 
skin, eyes, mouth, nose, and ears) and motoric human-like features (e.g., 
limbs such as arms, hands, and legs). As avatars exhibited greater 
anatomical resemblance to humans, perceptions of both agency and 
experience increased, particularly when human-likeness was expressed 
through sensory features.

Sensory human-like features were strongly associated with both di
mensions of mind perception. Motoric human-like features were also 
positively related to agency and experience, but less strongly than sen
sory human-like features. These findings suggest that sensory and 
motoric anatomy contribute jointly, but unequally, to mind perception. 
In all, these findings contribute to the literature in several ways.

5.1. Theoretical implications

A first contribution of this study lies in its advancement of mind 
perception literature by analyzing how people attribute agency and 
experience to hundreds of distinct yet systematically varied represen
tations, we provide a robust and externally valid assessment of mind 
attribution in a virtual context. Unlike previous studies that relied on a 
limited range of stimuli (e.g., Gray et al., 2007; Hwang & Won, 2022; 
Jacobs et al., 2022; Ladak et al., 2025), our approach allows for a 
broader examination of the generalizability of the agency–experience 
framework, while better capturing the creative universe of possibilities 
for avatar design (cf. Sasser & Koslow, 2008). In doing so, we contribute 
methodologically by demonstrating a scalable framework to assess mind 
attribution across various entity types and their variations.

Second, this strategy enabled us to gain a rich insight into how mind 
perception varies depending on the type of entity an avatar represent. 
While avatars can be viewed as a single type of entity within virtual 
environments, there is considerable variation within this category. 
Depending on what an avatar is designed to represent—be it human, 
animal, robot, mythical creature, or even the dead—users attribute 
different levels of agency and experience. To a certain degree, the at
tributions of agency and experience reflected patterns established by 
Gray et al. (2007), showing that mind perception extends into the virtual 
world. Avatars representing animals are attributed some degree of 
experience and a limited level of agency. In contrast, robotic avatars are 
seen as having some agency but relatively little experience. Avatars 
representing the dead score low on both dimensions, while human av
atars are attributed the highest levels of both agency and experience. In 
addition, avatars representing mystical creatures fall somewhat in be
tween. This underscores that even within the single category of avatars, 
there is significant variation in how mind is perceived, depending on the 
entity avatar represents.

Third, the results show that while there are similarities with the 
findings of Gray et al. regarding agency and experience in humans, 
animals, robots, and the dead, there are also clear shifts when these 

Fig. 2. Stylized representation of the research findings of Gray et al. (2007), 
positioning animals (frog, chimp, dog), human (woman and man), and a robot 
along dimensions of agency and experience. 
Note. This visualization represents a subset of entities examined in the original 
study of Gray and colleagues (2007), and has been adapted to allow a visual 
comparison with our own empirical results.
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entities are represented as avatars in virtual environments. A visual 
comparison with the findings of Gray et al. (2007) suggests a difference 
in how entities are positioned along the agency–experience dimensions. 
Whereas Gray’s stimuli showed greater variability, with more extreme 

Fig. 3. Bar charts, visualizing the means of agency (a), and experience (b) per avatar entity type.

Table 3 
Factor loadings for anatomical human-like features.

Item Sensory Human-Likeness Motoric Human-Likeness

Human ears .871 ​
Human mouth .871 ​
Human eyes .778 ​
Human skin .734 ​
Human nose .729 ​
Human legs ​ .895
Human arms ​ .863
Human hands ​ .850
Human feet ​ .791

Table 4 
Means, standard deviations, correlation, and construct validity of anatomical 
human-like features.

M SD CR α Sensory 
Human- 
Likeness

Motoric 
Human- 
Likeness

Sensory 
human- 
likeness

.51 .40 .90 .87 .80 ​

Motoric 
human- 
likeness

.72 .38 .91 .89 .37* .92

Note. CR = composite reliability. Off diagonal figures in bold represent the 
square roots of average variance extracted (AVE). *p < .001.
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scores spread widely across both axes, the avatars in our study appeared 
more clustered around the midpoints of the scales (see Figs. 1 and 2). 
This convergence in agency–experience scores may suggest that users 
perceive a ‘flattened’ mind perception landscape in avatar-based envi
ronments, where differences between entity types are less sharply 
defined. Although future research is needed to directly compare 
real-world entities to their virtual representations, our findings offer 
initial evidence that categorical clarity diminishes when entities are 
represented by avatars. Avatars often feature a hybrid visual form that 
combine human, animalistic, or inanimate characteristics, which may 
blur categorical boundaries and complicate the perception of human
ness. These design elements make it more challenging to recognize an 
avatar as distinctly human and may affect how mind is attributed in 
these contexts.

Fourth, this study contributes to dehumanization theory by showing 
how avatars may be perceived in ways that diminish their human status. 
Dehumanization theory typically distinguishes (a) mechanistic dehu
manization, where entities are denied experience and are perceived as 
unemotional, cold, and thus machine-like, and (b) animalistic dehu
manization, where entities are denied agency and effectively equated 
with animals — as they are seen as lacking self-control and morality (e. 
g., Bastian & Haslam, 2011; Haslam, 2006).

Our findings suggest that avatars with a humanoid appearance may 
be subject to both forms of dehumanization simultaneously. Specifically, 
we discovered that avatars representing humans were not rated higher 
than robotic avatars in terms of agency, nor higher than animalistic 
avatars regarding experience. An explanation for this pattern may lie in 
schema-based processing (i.e., the cognitive mechanism by which peo
ple interpret new information through the lens of pre-existing mental 
frameworks or schemas; Fiske & Taylor, 2020). Prior research suggests 
that visual human-likeness activates mind-related schemas and en
hances the attribution of agency and experience (Gray & Wegner, 2012). 
However, our findings suggest that this process may also be affected by 
the simultaneous activation of competing non-human schemas, which 
can override or suppress the perception of humanness. This idea is 
supported by the work of Herak and colleagues (2020), who found that 
the mere presence of an object paired with a person can activate 
object-related schemas, leading to more dehumanized evaluations of 
that person. In our context, the avatar implicitly represents the pairing 
of a visual entity (e.g., a fantasy figure, robot or an animal) and a human 
user behind it.

At a more abstract level, this may suggest a deeper form of dehu
manization: even when there is a structural presence of a human agent 
behind every avatar, visual features alone may override our awareness 
of that presence. In other words, even when humanness is functionally 
guaranteed, it is not necessarily perceived. Future research could 
examine this further by explicitly comparing virtual avatar entities (e.g., 
a robotic or animal-like avatar) to their physically embodied counter
parts, to assess whether dehumanization effects vary depending on 
whether the entity is encountered in a virtual or physical environment.

Moreover, this study advances current theory by examining the 
differentiating effect between motoric and sensory anatomical features. 
Our research builds upon prior work on mind perception in human-like 
entities (e.g., Gray et al., 2011; Wegner & Gray, 2017). While earlier 
research generally linked human-likeness to perceptions of agency and 
experience, our findings indicate that not all human-like features are 
equally associated with agency and experience. Specifically, we 

demonstrate that both motoric features (e.g., limbs) and sensory features 
(e.g., eyes, mouth) shape perceptions of agency and experience, with 
sensory features showing a stronger relation to mind attribution overall.

These findings align with recent insights from Kim and McGill 
(2025), who suggest that the two dimensions of mind perception are 
often attributed in tandem rather than in isolation. In their study, ma
nipulations aimed at enhancing socio-emotional capabilities, typically 
associated with experience and its affective dimension, simultaneously 
increased perceptions of both intentionality and cognitive capacity, 
which are central to agency. This implies that while agency can be 
envisioned without experience, it is psychologically less plausible to 
perceive emotional responsiveness without assuming some degree of 
cognition or volition.

Building on this perspective, we suggest that the stronger relation of 
sensory human-like features on agency and experience compared to 
motoric human-like features, may stem from their dual function. Many 
so-called sensory features, such as eyes, a mouth, and visible skin, do not 
just serve to communicate emotion and intent (e.g., eye gaze, facial 
expressions), but also support cognitive functions and the capacity for 
action (e.g., seeing, speaking; Wegner & Gray, 2017). Our empirical 
findings support this interpretation: while sensory and motoric 
human-likeness emerged as distinct constructs, their relationship with 
mind perception appears to be convergent, with sensory features having 
a greater overall impact. This prominence of sensory human-like fea
tures can be illustrated with a simple example: an avatar consisting 
solely of a head with expressive eyes, a mouth, and skin texture is more 
likely to evoke perceptions of agency and experience than one with a full 
body with limbs, but lacking a head or facial features. In other words, a 
body without a head generates less mind perception than a head without 
a body. This highlights the central role of sensory anatomy in attributing 
experience and agency.

Importantly, sensory features are closely related to emotional 
communication in avatars. Prior research shows that technologies 
enabling avatars to display facial expressions, gaze, or gestures can 
enhance perceptions of social presence, emotional capacity (Garau et al., 
2003; Bente et al., 2008; de Melo et al., 2014), and intention to use 
(Sestino & D’Angelo, 2023). While our study focused on the presence of 
human sensory features (i.e., eyes, mouth, nose, ears, skin) rather than 
their expressive functionality, these findings suggest why such features 
may be particularly salient: even when static, they evoke associations 
with emotional expressivity and felt experience. Future work could build 
on this by examining how dynamic expressions and gestures further 
shape attributions of experience. At the same time, recent findings 
complicate this picture: although users consistently value body 
completeness, many are willing to forgo facial likeness, and some even 
prefer faceless avatars (Sokolova & Perez, 2025). This suggests that 
while sensory features strongly shape how avatars are perceived by 
observers, users themselves do not always prioritize them when 
customizing their own virtual identities.

In all, these findings challenge the assumption that avatars inher
ently signal full humanness. Even when avatars are controlled by human 
users, their visual features can diminish perceived agency or experience. 
By showing how entity type, human-likeness, and specific features shape 
mind attribution, our study expands mind perception theory into the 
domain of avatars and highlights the importance of both sensory and 
motoric cues for perceiving humanness in virtual environments.

Table 5 
Regression analyses for the relation between agency and experience, and motoric human-like features and sensory human-like features.

Agency Experience

b SE β p R2 b SE β p R2

motoric human-like features 1.04 .25 .20 <.001 .04 .79 .28 .14 <.01 .02
sensory human-like features 1.91 .23 .38 <.001 .15 2.05 .25 .38 <.001 .14
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5.2. Practical implications

The findings of this study offer practical guidance for XR designers 
and developers aiming to incorporate humanness as a key design prin
ciple in their social VR applications. Due to technical limitations in real- 
time rendering, such as limited processing power, latency concerns, and 
headset performance (Crudu, 2025), developers often need to make 
selective decisions about which features to prioritize in avatar design. 
Full-body rendering, especially for complex motoric functions such as 
articulated limbs, hands, and feet, can be computationally demanding 
and may not always be feasible in social VR environments (Goode, 
2022).

This research suggests that, given these constraints, focusing on 
rendering sensory human-like features (i.e., eyes, mouth, nose, ears, and 
skin tone) could provide the greatest benefit in terms of perceived mind 
attribution. These sensory features have a more significant impact on 
both perceived agency and experience compared to motoric human-like 
features, underscoring their role in conveying intentionality and 
sentience. By strategically highlighting these sensory features, XR de
signers and developers can improve users’ perception of interacting with 
other human beings, even when achieving complete anatomical 
resemblance is not possible.

Next, the findings emphasize the importance of intentional avatar 
design choices, particularly concerning default representations. In many 
current social VR environments, users are often represented by generic 
or abstract avatars, such as floating geometric heads with disembodied 
hands and few to no facial features. While these defaults are typically 
selected for performance optimization or simplicity in development, 
they significantly limit users’ expressiveness and how others perceive 
them as human interlocutors. This study reveals that such minimalistic 
designs reduce perceived agency and experience, which are crucial for 
social interaction (Harth, 2017).

Given the significance of embodiment and social presence in virtual 
spaces (Sterna & Zibrek, 2021), developers should avoid using default 
avatars as a neutral baseline. Instead, design principles should aim to 
balance two core values: allowing users to express themselves authen
tically through their avatars and fostering perceptions of humanness in 
virtual interactions. Rather than defaulting to minimal or abstract rep
resentations, avatar design must evolve into a more intentional practice 
that supports diverse identities while ensuring the preservation of key 
visual features (especially sensory human-like features) to effectively 
communicate agency and experience.

This is particularly important in the context of ensuring socially safe 
and inclusive VR environments, where recognizing and relating to 
others as sentient social beings is foundational (Van der Meer et al., 
2023; Van Brakel et al., 2023). Moving beyond technical minimalism, 
developers must adopt a value-driven design approach that allows for 
visual diversity while maintaining the psychological conditions neces
sary for meaningful interpersonal engagement.

5.3. Limitations

While our study provides valuable insights into how visual similarity 
to humans shapes mind perception in avatars, it has certain limitations. 
One strength of our approach is that we focused on isolated static visual 
features to evaluate their specific effects on perceived agency and 
experience. However, social perception in virtual environments is 
inherently multimodal. Other factors, such as kinesics (e.g., posture and 
movement), proxemics (e.g., interpersonal distance and gaze behavior; 
Tanenbaum et al., 2014), and paralinguistic signals (e.g., tone of voice 
or human-like vocal quality; cf. Yoganathan & Osburg, 2024), were not 
included in our current design. These factors may interact with visual 
features in complex ways, potentially enhancing or diminishing their 
influence on mind attribution. Therefore, an important direction for 
future research is to expand beyond static stimuli and explore avatar 
representations in dynamic, interactive 3D environments, where 

components such as movement, expressivity, and spatial positioning can 
be effectively integrated.

Another limitation of our study concerns the composition of the 
participant sample. The participant pool was predominantly young and 
composed of individuals with academic backgrounds in multimedia and 
VR-related fields. This homogeneity limits the generalizability of the 
findings, as older adults or individuals without VR experience may 
perceive avatars differently. While we controlled for several background 
variables in our analyses, the majority of participants belonged to a 
younger age group familiar with gaming environments and 3D content. 
This generation has grown up navigating stylized virtual world (e.g., 
Roblox, Minecraft, or VRChat), which may have influenced their 
cognitive frameworks for interpreting avatars. Previous research on 
media socialization shows that repeated exposure to mediated repre
sentations can shape how users construct social meaning by reinforcing 
mental models and behavioral scripts over time (Berger & Luckmann, 
2023; Prot et al., 2015). These effects occur not only through short-term 
priming, but also through the long-term formation of cognitive, 
emotional, and social schemas that guide perception and interaction. 
Consequently, younger users may be more attuned to minimal or styl
ized features as signals of agency and experience.

Future research could explore whether these patterns apply to 
different age groups and extend to professional fields beyond education. 
For example, senior professionals such as civil servants involved in 
citiverse-based governance or surgeons engaged in immersive medical 
training may not have grown up using virtual environments. As a result, 
they may have had less exposure to stylized digital representations. This 
generational difference in media socialization could lead to distinct 
perceptual frameworks, influencing how humanness or mind is attrib
uted to avatars.

5.4. Conclusion

In sum, this study shows that visual form powerfully shapes how 
people attribute agency and experience to avatars. While humans and 
robots did not differ significantly in perceived agency, humans, animals, 
and fantasy figures were judged similarly in their capacity for experi
ence. These patterns refine existing mind-perception theory by revealing 
a more nuanced landscape. Moreover, sensory human-like cues such as 
eyes, mouth, and skin exerted a stronger relation with both agency and 
experience than motoric cues like limbs. Together, these findings extend 
mind-perception theory to virtual embodiment and highlight how both 
entity type and anatomical cues jointly determine perceived humanness 
in XR environments. Practically, emphasizing sensory cues can enhance 
social presence in XR environments. Future studies should examine 
dynamic, interactive avatars and more diverse user groups to validate 
these effects across settings. In all, these insights can guide the design of 
avatars that not only look human but are also perceived as human along 
the dimensions of mind perception.
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Appendix A 

To stimulate diversity in avatars, four tasks were composed and randomly distributed.

Task A

Create an avatar that conveys the ability to think logically, act based on free will, make moral judgments, remember things, and possess memories. 
However, the avatar should not display any form of consciousness, capacity to feel or experience (including emotions and sensory experiences such as 
enjoyment or pain), nor should it appear to have its own personality.

You may use any design tools you prefer.

Task B

Create an avatar that conveys a sense of consciousness and the ability to feel and experience, including emotions and sensory experiences (such as 
enjoyment or pain), and that appears to have its own personality. However, the avatar should not display logical thinking, the ability to act based on 
free will, the capacity to make moral judgments, the ability to remember things, or to possess memories.

You may use any design tools you prefer.

Task C

Create an avatar that conveys the ability to think logically, act based on free will, make moral judgments, remember things, and possess memories. 
Additionally, the avatar should display consciousness, the ability to feel and experience (including emotions and sensory experiences such as 
enjoyment or pain), and should appear to have its own personality.

You may use any design tools you prefer.

Task D

Create an avatar that does not convey any form of consciousness, the ability to feel or experience (including emotions and sensory experiences such 
as enjoyment or pain), or the appearance of having its own personality. Additionally, the avatar should not display logical thinking, the ability to act 
based on free will, the capacity to make moral judgments, the ability to remember things, or to possess memories.

You may use any design tools you prefer.

Appendix B 

Since Shapiro–Wilk tests indicated deviations from normality for most groups, we conducted additional analyses. Specifically, we conducted 
Kruskal–Wallis tests to examine overall group differences for each dependent variable, followed by post-hoc pairwise Mann–Whitney U tests with 
Bonferroni correction to explore differences between specific avatar categories.

First, a Kruskal–Wallis test showed that experience scores differed significantly across the five entity types, H(4) = 70.72, p < .001, η2 = .17, 
indicating a large effect. Agency scores also differed significantly between entity types, H(4) = 42.01, p < .001, η2 = .09, corresponding to a medium 
effect. Inspection of the mean ranks (see Table B1) indicated that animals and humans received the highest experience scores, followed by fantasy 
entities, while robots and the dead (zombies/skeletons) ranked lowest. For agency, humans showed the highest ranks, followed by robots, fantasy 
entities, and animals, whereas the dead were ranked lowest.

Table B1 
Kruskal–Wallis Tests for Experience and Agency Scores Across Entity Types

Group N Median Experience Mean Rank Experience Median Agency Mean Rank Agency

Human 231 5.00 229.48 4.67 232.61
Animal 21 6.00 258.45 2.67 155.62
Fantasy 88 4.00 201.36 3.00 173.55
Robot 41 1.00 90.88 3.33 183.00
Zombie/Skeleton 25 1.00 109.50 1.33 106.84
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Table B2a 
Pairwise Mann–Whitney U Tests for Agency Scores Across Entity Types, Bonferroni-Corrected

Comparison U Z p ranking

The Dead – Robot 296.00 − 2.90 .004 R > tD
The Dead – Human 1206.500 − 4.78 <.001 H > tD
The Dead – Animal 489.000 − 2.21 .03 no difference
The Dead – Fantasy 679.500 − 2.93 .003 F > tD
Robot – Human 3519.000 − 2.59 .01 no difference
Robot – Animal 375.00 − .83 .41 no difference
Robot – Fantasy 1700.000 − .53 .60 no difference
Human – Animal 1437.000 − 3.08 .002 H > A
Human – Fantasy 7151.500 − 4.06 <.001 H > F
Animal – Fantasy 864.000 − .46 .64 no difference

Note. p-values are Bonferroni-corrected for 10 comparisons, adjusted α = .005. R = Robot, tD = The Dead (Zombie/Skeleton), 
H = Human, A = Animal, F = Fantasy. n.s. = not significant.

Tabel B2b 
Pairwise Mann–Whitney U Tests for Experience Scores Across Entity Types, Bonferroni-Corrected

Comparison U Z p ranking

The Dead – Robot 441.00 − 1.05 .29 no difference
The Dead – Human 1531.500 − 4.81 <.001 H > tD
The Dead – Animal 84.500 − 4.00 <.001 A > tD
The Dead – Fantasy 537.000 − 3.93 <.001 F > tD
Robot – Human 1603.000 − 6.80 <.001 H > R
Robot – Animal 104.000 − 5.08 <.001 A > R
Robot – Fantasy 717.000 − 5.59 <.001 F > R
Human – Animal 2060.000 − 1.15 .25 no difference
Human – Fantasy 8610.000 − 2.12 .03 no difference
Animal – Fantasy 640.000 − 2.19 .03 no difference

Note. p-values are Bonferroni-corrected for 10 comparisons, adjusted α = .005. R = Robot, tD = The Dead (Zombie/Skeleton), 
H = Human, A = Animal, F = Fantasy. n.s. = not significant.
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