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Abstract
In this paper, we present the findings of a user study that evaluated
the social acceptance of eXtended Reality (XR) agent technology,
focusing on a remotely accessible, web-based XR training system
developed for journalists. This system involves user interaction
with a virtual avatar, enabled by a modular toolkit. The interactions
are designed to provide tailored training for journalists in digital-
remote settings, especially for sensitive or dangerous scenarios,
without requiring specialized end-user equipment like headsets.
Our research adapts and extends the Almere model, representing
social acceptance through existing attributes such as perceived ease
of use and perceived usefulness, along with added ones like depend-
ability and security in the user-agent interaction. The XR agent was
tested through a controlled experiment in a real-world setting, with
data collected on users’ perceptions. Our findings, based on quan-
titative and qualitative measurements involving questionnaires,
contribute to the understanding of user perceptions and acceptance
of XR agent solutions within a specific social context, while also
identifying areas for the improvement of XR systems.

CCS Concepts
• Human-centered computing → Empirical studies in HCI ; In-
teraction design; • Security and privacy → Human and societal
aspects of security and privacy; • Computing methodologies→
Natural language processing.
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1 Introduction
Extended Reality, or XR, brings together technologies like Virtual
Reality (VR), Augmented Reality (AR), and Mixed Reality (MR),
which combine digital elements with the physical (or real) world to
deliver interactive and immersive user experiences [33]. XR-based
agent solutions take such experiences a step further by utilizing Ar-
tificial Intelligence (AI)-powered virtual assistants or conversational
agents within these immersive environments [14]. These synthetic
agents can mimic real-life interactions to provide personalized ex-
periences that enhance learning and decision-making. These offer
valuable tools for applications in fields like education [25] and
healthcare [6], enabling users to interact with technology in more
natural, flexible ways.

XR systems can also be highly beneficial in fields like journalism
training, offering immersive, hands-on experiences that surpass
what traditional methods like books or even on-the-job training can
provide. Journalists can practice scenarios like interviewing under
pressure or reporting in conflict zones, without real-world risks.
However, existing XR training solutions present challenges [21];
they require expensive equipment, high costs per trainee, and
a physical location for training. Many also exhibit poor human-
computer interaction and provide limited personalization based
on users’ needs. The use of conversational agents, however, can
help overcome these limitations by offering more cost-effective,
flexible, and engaging training experiences while enhancing user
interaction.

If XR-based conversational agents are to achieve wide-scale adop-
tion across such applications, it is essential to understand how dif-
ferent user groups accept or reject this technology, as skepticism
can hinder its integration into various social contexts [34]. Howwill
users respond to interacting with virtual avatars? To what extent do
differences in the agent’s conversational and social abilities, such
as responsiveness, expressiveness, or realism, affect users’ attitudes
and willingness to engage with the system? How do users perceive
the security, privacy, and trustworthiness of such agents in varying
deployment contexts? Understanding these aspects is essential not
only to assess the feasibility of deploying such systems at scale but
also to guide the development of more effective, user-centered tools
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that users trust and are motivated to use, ultimately contributing
to their acceptance.

In this paper, we report on the findings of a user study that we
conducted to evaluate the social acceptance of XR agent technology,
focusing on a remotely accessible, web-based XR training system
developed for journalists. This system involves interaction of the
users with a virtual avatar, which is enabled by a modular toolkit.
The interactions are designed to deliver tailored training for jour-
nalists in digital and remote environments, particularly in sensitive
and high-risk situations, without the need for specialized equip-
ment, such as headsets. We employed a mixed-methods approach,
combining quantitative questionnaire analysis and qualitative in-
terviews, in order to get a deeper understanding of the attitudes
and perception of potential future users. Our research builds on
the Almere model [13], which we adapt and extend through a cus-
tomized questionnaire to better understand the perceptions of the
participants interacting with the training system in a controlled,
real-world setting. The questionnaire includes questions regarding
existing attributes, such as perceived usefulness and ease of use,
adapted to the context of our case study, along with additional
questions related to security, privacy, and trust. The system has
been deployed as a prototype, and while it was under development,
the study that we carried out allowed us to identify actionable
considerations for its implementation, as the prototype is under
continuous improvement. This study aims to inform standard prac-
tices for evaluating XR-based solutions by offering insights into
their social acceptance in learning and training contexts, as well
as in service-oriented settings such as post offices, information
points, and customer service. Our findings, based on quantitative
and qualitative data from the questionnaires, support this aim by
enhancing the understanding of user perceptions and acceptance of
XR agent solutions, while also identifying areas for improvement
in system design and implementation.

We proceed as follows. Section 2 presents the concept of so-
cial acceptance. Section 3 reviews related work. Section 4 details
our study, including methodology. Section 5 presents our findings.
Section 6 concludes and discusses future work.

2 Social Acceptance
Acceptance of technology has been understood in various ways in
the literature. It is commonly associated with the intention to use
(or interact with) a specific technology following initial use [38, 39].
Acceptance can be viewed from an individual user’s perspective (i.e.,
user acceptance) [7] or from a broader social perspective (i.e., social
acceptance) [35], which refers to the extent to which a community
accepts, or at least tolerates, a technology. Thus, acceptance depends
not only on the technology itself but also on the users who interact
with it and relate to it.

In the case of XR, we posit that social acceptance depends on
the system’s ability to provide users with an experience that

• is satisfactory in that the system provides interactions and
responses that meet the goals and needs of the user, while
also being compliant with the social context in which it is
used (meaning that the system adheres to the requirements
appropriate to that context, thereby ensuring that it can be

employed across diverse settings, without making users feel
uncomfortable or out of place),

• is transparent in that the data, system, and models should
be presented with clear explanations of how they work and
make decisions, and should be easily accessible so that users
can interact with the system in a user-friendly manner,

• is safe and benefits all human users, regardless of age, gender,
race, language, or appearance,

• is secure in that it guarantees communication security and
data privacy, and

• is explainable and trustworthy in that it is reliable and en-
sures trust in the system’s responses.

These features have also been discussed in prior work on XR
agents and human-agent interaction. We elaborate on these per-
spectives in the related work section, where we review applications
of XR agent technology in training and approaches to measuring
social acceptance.

3 Related Work
3.1 Applications of XR Agent Technology in

Training
XR technologies are increasingly being applied in education and
professional training to enhance engagement, knowledge acquisi-
tion, and knowledge transfer [8, 11, 24]. They have demonstrated
strong potential in safety training within high-risk sectors, such as
construction and oil and gas [30]. Furthermore, studies have shown
the effectiveness of XR technologies in supporting skill develop-
ment in various domains. These include soft skills and communica-
tion [37], clinical reasoning in healthcare education [32], patient
education [3], emergency preparedness [18], and decision-making
and leadership in business training [1].

Building upon the advantages of intelligent virtual agents and
AI-powered characters, which represent an evolution of chatbots,
XR agent technology has shown potential in facilitating learning [9].
Although chatbots interact with users via natural language, they
are mostly text-based. In contrast, AI-powered avatars embody a
human. In addition, recent technological advances have increased
their ability to interact more dynamically with users, thus providing
engaging, adaptive, and personalized learning experiences [4].

In journalism, a field that is not yet widely explored in this con-
text, XR agent applications may enable simulations of hazardous
environments and interactions, helping journalists train to handle
unpredictable challenges, respond to emergencies, and manage con-
flict and stress [15], while exploiting the benefits of AI-based avatars
and their human-like interactive abilities to increase engagement,
and consequently, learning effectiveness [4]. These benefits may
be further enhanced by the development of web-based XR applica-
tions, which can reduce costs, facilitate remote learning, thereby
increasing application contexts, alleviate discomfort associatedwith
headset use, and enhance interactivity [31].

3.2 Measuring Social Acceptance of XR Agents
The immersive and impactful learning experiences enabled by XR
agent technology can only be effective if users are willing to en-
gage with it. Therefore, the design and implementation of such
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systems must account for users’ social acceptance, which is a key
prerequisite for technology adoption. A lack of social acceptance
can become a barrier, discouraging some users from using the
technology and preventing them from accessing the services and
information it provides. In recent years, there has been a growing
body of research aimed at identifying the key features that can
affect user perception and enhance users’ social acceptance of XR
technology [34]. These studies have primarily focused on examin-
ing user acceptance of XR and its constituent technologies, such as
VR [16, 29] and AR [16], across various application contexts. The
research has often employed frameworks like the Technology Ac-
ceptance Model (TAM) [5, 20] and the Unified Theory of Acceptance
and Use of Technology (UTAUT) [36, 40].

In the context of XR technologies, studies have extended TAM by
integrating additional variables such as perceived enjoyment [23],
personal and situational factors [2], and specific XR characteris-
tics [22]. Several factors influencing the adoption of XR technologies
have been identified, including sense of presence [29] and perceived
ease of use [23]. However, it should be noted that research on the
social acceptance of XR agent solutions remains limited, with most
existing studies focusing on features of human–virtual avatar inter-
action [19]. This is particularly true with the use of XR in journalists’
training. In line with our discussion in Section 2, the assessment
of social acceptance for XR agents should consider the system’s
ability to deliver an experience that meets user goals and needs,
aligns with the social context of use, and is perceived as transparent,
safe, secure, explainable, and trustworthy. Relevant to this latter
point, even though trust is recognized as one of the factors affecting
social acceptance, few studies assessed it in the context of XR agent
technologies [28].

4 Our Study
Our study evaluates the social acceptance of XR agent technology,
focusing on user experiences with an XR-based and a web-based
training system developed for journalists. Conducted in the context
of the media organization Deutsche Welle, the study focuses on in-
teractions of journalists with a remote XR training solution, named
Guardia. We employed a mixed-methods approach, combining ques-
tionnaire data with interviews, to investigate the perceptions of
the participants. In the following, we detail the system Guardia,
describe our study’s methodology and procedure, outline the ques-
tionnaire development, and describe the data analysis method we
used.

4.1 Artificial Security Agent
Deutsche Welle (DW) is Germany’s international media organiza-
tion with a wide network of correspondents and other staff working
worldwide. Many of these individuals work in high-risk or conflict
zones and crises, making security training for them a critical prior-
ity. The organization has a dedicated team focused on protecting
staff in such challenging environments and ensuring their safety,
with staff training being one of the team’s key responsibilities.
The training process is time-consuming, costly, and labor-intensive,
requiring significant resources to ensure that all individuals are ade-
quately prepared for the risks theymay face (e.g., dangers evoked by

hostile groups who disapprove of journalists, or sensitive cultural
and diversity issues faced in interview situations).

The idea behind the training, hosted by the security agent as a
virtual co-trainer, is to support the security team in providing the
journalists with the basic information on various topics, such as how
to behave at checkpoints (police, military, or militia), how to report
from political demonstrations or areas of unrest, and what equip-
ment is needed in emergencies. This involves an XR and web-based
training solution customized for journalists, developed within the
context of the SERMAS project.1 The solution combines a platform-
agnostic virtual avatar with an AI-driven chatbot powered by a
Large Language Model (LLM), enabling personalized and practical
training across a range of journalistic scenarios (see Figure 1a). The
main architectural components underlying this training solution
are detailed in [26]. The agent named Guardia is not intended to
replace real-life training by human instructors, nor is it capable of
doing so. Instead, it offers participants an innovative and engaging
way to learn the basics remotely, using realistic learning scenarios
without the need for specialized end-user equipment like headsets.

4.2 Methodology and Procedure
To evaluate the social acceptance by journalists of the virtual train-
ing agent Guardia, a user study was organized by members of the
DW unit for research and cooperation projects, which took place
in September 2024 at DW’s premises in Bonn and Berlin. The study
was approved by the Ethical Committee of the University ofModena
and Reggio Emilia (protocol n. 2024-UNMRCLE-0198640), which is
another partner of the SERMAS project. It involved 25 participants,
all of whom were DW’s staff members, and were selected by the
members of the aforementioned unit. They work either in the edi-
torial department as journalists, in the production department as
producers, or at the DW academy as trainers. They have experience
working in potentially dangerous environments and have received
security training in the past, or may do so in the future. In terms of
gender distribution, 48% of the participants identified themselves
as female, 44% as male, 4% as non-binary, and 4% preferred not to
disclose their gender identity. In terms of experience with virtual
agents, 18 participants had interacted with them a few times, 3
were aware of them but had never interacted with them, 3 had
worked with/used them, and 1 had no exposure to them. In terms
of age distribution, the majority of participants (44%) were in the
45–54 age group, indicating that middle-aged individuals formed
the largest segment of the sample. This was followed by 24% in the
35–44 age range and 20% in the 25–34 group, suggesting a reason-
able representation of younger adults as well. Only 12% were in the
55–64 age range, indicating lower participation from older adults.

Each participant attended a single session with a member of the
aforementioned unit in a meeting room on the premises. During
the session, the facilitator explained the experiment procedure and
introduced the participants to an early prototype of the virtual co-
trainer Guardia. Participants used a standard laptop with a mouse

1SERMAS (Socially-acceptable Extended Reality Models and Systems) is a 3-year Hori-
zon Europe research and innovation project that started on October 1, 2022. The
project aims to improve human-machine interaction by developing new models and
systems for XR that offer higher levels of interaction and greater context awareness,
laying the foundations for next-generation XR systems focused on socially-acceptable
interactions. See https://sermasproject.eu/.

https://sermasproject.eu/
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(a) Main Menu (b) User Study Setup

(c) Lesson Overview (d) Free Chat Interaction

Figure 1: Guardia User Interface.

connected to it (see Figure 1b). They were informed that the system
would access the laptop’s microphone and webcam during the
training, but no data would be stored. The participants, thus, could
interact with Guardia using voice, keyboard, and mouse. Before
participating in the training session, all participants provided their
consent by signing a consent form provided in [27].

After a short introduction, the participants were asked to com-
plete the following tasks: (1) three lessons presented by Guardia,
covering the following topics (see Figure 1c): behavior at check-
points, reporting from political demonstrations or areas of unrest,
and the contents of the organization’s running bag (standard equip-
ment for emergencies); (2) three quizzes on these topics; and finally,
(3) at least one chat interaction with Guardia regarding security
issues (see Figure 1d). During the training, the facilitator was re-
sponsible for monitoring and recording interventions, the length
of each part of the training, the duration and mode of the entire
interaction, and whether the participants completed all the lessons
and quizzes with or without assistance.

After the training, an online questionnaire and a short inter-
view were conducted, with responses (transcriptions) stored anony-
mously. The questionnaire, which served as the data collection
instrument, consisted of 51 items on a 5-point Likert scale ranging
from 1 to 5 (totally disagree — disagree — don’t know — agree —
totally agree). The items (questions) were presented to the partici-
pants in a random order and were alternated between positive and
negative phrasing to avoid acquiescence bias and to ensure that
participants engage more thoughtfully with the content of each
item [10].

Upon completing the questionnaire, participants were asked 10
open-ended questions aimed at gathering additional information
about their experience with Guardia and the training to help clarify
the results of the questionnaire.

4.3 Questionnaire Development
We chose to adapt and extend the Almere questionnaire [13] for our
research because it is based on the UTAUT [40], one of the most es-
tablished frameworks guiding the assessment of social acceptance.
The Almere model includes dimensions such as Perceived Ease of
Use, Perceived Usefulness, and Social Influence, which align closely
with the features and capabilities XR technologies must offer to de-
liver experiences as discussed in Section 2. Additionally, the Almere
questionnaire has demonstrated strong reliability and validity [13],
making it a robust tool for evaluating social acceptance in our con-
text of a virtual security agent. We added Security, Informational
Privacy, Trust, and Dependability as new attributes to the existing
model, as these factors have been found to be influential in several
other studies (see e.g., [12, 17]).

In Table 1, we define the attributes that we identified as potential
direct determinants or representatives of social acceptance. This
is based on their conceptual alignment with the user experience
features that we outlined in Section 2. Similarly, Table 2 outlines
attributes that we do not consider as direct determinants of social
acceptance but are theorized to significantly impact the representa-
tive ones. We refer to these attributes as basic attributes. Notably, a
representative attribute can also influence another representative
attribute; in such cases, it is considered a basic attribute within that
specific relationship.
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Table 1: Representative Attributes of Social Acceptance

Label Attribute Definition
DEP Dependability Users’ confidence in the agent’s ability to consistently deliver its intended level of service
ITU Intention to Use Users’ intention to use the agent over a longer period in time
PE Perceived

Enjoyment
Feelings of joy/pleasure related to the agent’s use

PEOU Perceived Ease
of Use

The degree to which users believe that using the agent would be free of effort

PU Perceived
Usefulness

The degree to which users believe that the agent would be useful

SEC Security Perceived protection of the agent and users’ data from unauthorized access and threats
SI Social Influence Users’ perception that other people think they should (not) use the agent

Table 2: Basic Attributes

Label Attribute Definition
ANX Anxiety Evoking anxious or emotional reactions while using the agent
ATT Attitude towards

Technology
Positive or negative feelings about the appliance of the technology

FC Facilitating
conditions

Factors in the environment that facilitate agent’s use

IP Informational
Privacy

Users’ perception of the agent’s potential to expose/misuse their personal data to
unauthorized/irrelevant third parties

PA Perceived
Adaptiveness

The perceived ability of the agent to adapt to the users’ needs

PS Perceived
Sociability

The perceived ability of the agent to perform sociable behavior

SP Social Presence The experience of sensing a social entity when interacting with the agent
TRU Trust The belief that the agent performs with personal integrity and reliability

Figure 2 illustrates the model, highlighting the following rela-
tionships between the aforementioned attributes, which we either
adopted or adapted from the Almere model and analyzed in our
experiments (We distinguish between the terms determined and
influenced based on the roles of the attributes. Specifically, attribute
A is determined by attribute B means that A does not have an inde-
pendent existence in the model; rather, its value is entirely derived
from B. In contrast, attribute A is influenced by attribute B means
that A maintains its significance in the model, while still being
affected by B):

(1) Social Acceptance is determined by (a) Dependability, (b) In-
tention to Use, (c) Perceived Ease of Use, (d) Perceived En-
joyment, (e) Perceived Usefulness, (f) Security, and (g) Social
Influence.

(2) Intention to Use is influenced by (a) Attitude towards Tech-
nology, (b) Perceived Ease of Use, (c) Perceived Enjoyment,
(d) Perceived Usefulness, (e) Social Influence, and (f) Trust.

(3) Perceived Usefulness is influenced by (a) Anxiety, (b) Per-
ceived Adaptiveness, and (c) Perceived Ease of Use.

(4) Perceived Ease of Use is influenced by (a)Anxiety and (b) Per-
ceived Enjoyment.

(5) Perceived Enjoyment is influenced by (a) Perceived Sociabil-
ity and (b) Social Presence.

(6) Social Influence is influenced by (a) Perceived Sociability,
(b) Social Presence, and (c) Trust.

(7) Dependability is determined by (a) Informational Privacy
and (b) Trust.

Facilitating Conditions were not included in this model, as our
experiment did not evaluate the actual voluntary use of the system
over an extended period, which we aim to evaluate in the future.
Instead, the system was used only during a controlled session in-
volving a one-time interaction. Without data on user behavior over
time in a naturalistic setting, it is not possible to assess how Fa-
cilitating Conditions affect social acceptance or other attributes.
Although the Almere model provides a basis for our work, we

adapted it to fit our specific study context, evaluating social accep-
tance of XR agent technology. In contrast to the socially assistive
setting of the original model, certain attributes played different
roles or interacted differently. For instance, Attitude toward Tech-
nology was not linked to Anxiety, Perceived Adaptivity, or Social
Influence. Given the professional training context, Social Influence
was not examined as a factor shaping user attitudes, and Anxiety
was minimal, as participants were generally familiar with digital
tools.

Table 3 shows the questionnaire we considered based on the
Almere model, with some questions adapted to our specific case
study and additional questions included to cover other relevant
attributes like Security, Informational Privacy, and Trust. Table 4
presents the questions used for the qualitative interviews.

Table 3: Questionnaire for Quantitative Studies

Label Question
ANX 1. If I should use the virtual trainer, I would be afraid to make mistakes with it.

2. I find the virtual trainer scary.
3. I find the virtual trainer intimidating.

ATT 4. I think it’s a good idea to use the virtual trainer.
5. The virtual trainer would make learning more interesting.
6. It’s good to make use of the virtual trainer.

FC 7. I have everything I need to use the virtual trainer.
8. I know enough of the virtual trainer to make good use of it.

IP 9. I think the virtual trainer could over-collect/misuse my personal information.
10. It is highly probable that I will share my personal information with this virtual trainer.
11. I am concerned about the potential exposure of sensitive data through this virtual trainer to unauthorized parties.
12. I am concerned that the virtual trainer leaks my personal information to irrelevant third parties.
13. I am concerned that utilizing this virtual trainer could result in misuse of my personal information.

ITU 14. I think I’ll use the virtual assistant during a training activity.
15. I’m certain to use the virtual assistant during training activities.
16. I plan to use the virtual assistant during training activities.

PA 17. I think the virtual trainer can be adaptive to what I need.
18. I think the virtual trainer will only do what I need at that particular moment.
19. I think the virtual trainer will help me when I consider it to be necessary.

PE 20. I enjoy the virtual trainer talking to me.
21. I enjoy doing things with the virtual trainer.
22. I find the virtual trainer enjoyable.
23. I find the virtual trainer fascinating.
24. I find the virtual trainer boring.

PEOU 25. I think I will know quickly how to use the virtual trainer.
26. I find the virtual trainer easy to use.
27. I think I can use the virtual trainer without any help.
28. I think I can use the virtual trainer when there is someone around to help me.
29. I think I can use the virtual trainer when I have a good manual.

PS 30. I consider the virtual trainer pleasant to have a conversation with.
31. I find the virtual trainer pleasant to interact with.
32. I feel the virtual trainer understands me.
33. I think the virtual trainer is nice.

PU 34. I think the virtual trainer is useful to me during training activities.
35. It would be convenient for me to have the virtual trainer during training activities.
36. I think the virtual trainer can help me with different activities.

SEC 37. I am concerned about the potential for unauthorized users to access this virtual trainer.
SI 38. I think the training facilitators would like me using the virtual trainer.

39. I think it would give a good impression if I use the virtual trainer.
SP 40. When interacting with the virtual trainer I felt like I’m talking to a real person.

41. It sometimes felt as if the virtual trainer was really looking at me.
42. I can imagine the virtual trainer to be a living creature.
43. I often think the virtual trainer is not a real person.
44. Sometimes the virtual trainer seems to have real feelings.

TRU 45. I would trust the virtual trainer if it gave me advice.
46. I would follow the advice and trust the information the virtual trainer gave me.
47. I believe that only legitimate individuals can access this
virtual trainer.
48. I am sure that this virtual trainer is maintaining a secure interaction environment.
49. I am confident that my anonymity is protected by this virtual trainer.
50. I believe that the virtual trainer acted in my best interest.
51. This virtual assistant/post office agent performed its role of offering services (e.g., teaching about a necessary
preparation step) really well.

4.4 Data Analysis
To analyze responses from the quantitative questionnaire, we cal-
culated weighted mean scores (also referred to as adjusted mean
scores) for each representative attribute. This was done by aggre-
gating the mean scores of the representative attributes (i.e., non-
adjusted mean scores) and their corresponding influencing basic
attributes, based on the responses from 25 participants. Mean scores
provide a precise measure of central tendency, while weightedmean
scores account for the relative importance of each component. This
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Figure 2: Interrelations between the Attributes.

Table 4: Questionnaire for Qualitative Interviews

Label Question
Q01 How would you describe your experience with the training?
Q02 Please use 3 words (preferably adjectives) to describe your experience.
Q03 What did you like the most about the training? Why?
Q04 What did you like the least about the training? Why?
Q05 Why did you mostly interact via voice or text with Guardia? (Depending on participant’s behaviour)
Q06 Which specific improvements could make the training better? (Ask specifically for the avatar if it is not mentioned

by the participants)
Q07 How did you feel about the security of the virtual training environment? For example, how confident are you that

the training content cannot be tampered with?
Q08 Do you have any concerns about where and how personal data is stored after the training sessions? If the answer is

YES, then please specify.
Q09 How would you rate the trustworthiness of the avatar compared to training tools/methods you have used before?
Q10 Anything last to add? (A last question specific to the participant)

offers a rigorous evaluation by reflecting both the response distri-
bution for each representative attribute and the varying influence
of the basic attributes in the final evaluation.

To compute the final, adjusted mean score 𝑉𝑅 for each represen-
tative attribute, we used the following equation:

𝑉𝑅 = 𝐴𝑅 ·𝑤𝑅 +
𝑥∑︁

𝑝=1

(
𝐴𝐵𝑝

·
𝐸𝑝∑
𝐸

)
·𝑤𝐵 (1)

where

• 𝐴𝑅 and 𝐴𝐵𝑝
respectively denote the mean scores for the

representative and 𝑝th basic attribute;
• 𝐸𝑝 denotes the effect size of the basic attribute 𝑝 , and 𝐸 is
the list of effect sizes of all basic attributes; and

• 𝑤𝑅 and𝑤𝐵 respectively denote the weights of the represen-
tative and basic attributes, where𝑤𝑅 +𝑤𝐵 = 1.

To compute the mean score of the representative attribute𝐴𝑅 , we
used 𝑅 as the list of scores recorded for the representative attribute

and𝑚 as the number of recorded scores, as follows:

𝐴𝑅 =
1
𝑚

𝑚∑︁
𝑖=1

𝑅𝑖 (2)

Similarly, for each basic attribute 𝑝 (out of 𝑥 basic attributes,
which influence the representative attribute’s outcome) with 𝑛

recorded scores, we calculated the average score 𝐴𝐵𝑝
of the basic

attribute as follows:

𝐴𝐵𝑝
=

1
𝑛

𝑛∑︁
𝑗=1

𝐵𝑝 𝑗
(3)

Using pre-defined weights 𝑤𝑅 = 0.6 and 𝑤𝐵 = 0.4, which we
chose based on the relative importance of representative and basic
attributes, we determined the final mean score 𝑉 by incorporating
the effect sizes of basic attributes using the Equation 1. Notably,
in the case of Security as a representative attribute, since there
are no basic attributes determining or influencing it, we set 𝑤𝑅

= 1 and 𝑤𝐵 = 0. Similarly, for Dependability as a representative
attribute, since it has no independent measurement and is derived
from Informational Privacy and Trust, we set 𝑤𝑅 = 0 and 𝑤𝐵 = 1.
The effect sizes 𝐸𝑝 are adopted from the final Almere model. For
any new inter-relations introduced in this work, we assumed a
uniform distribution for the effect sizes of the basic attributes.

5 Findings
Table 5 presents the mean scores and standard deviations for each
attribute included in the study, based on responses from 25 partic-
ipants. Each row corresponds to a specific attribute label, where
the mean score reflects participants’ overall perception, and the
standard deviation indicates the variability of responses for that
attribute. Upon analyzing the results of the user studies, we found
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that most of the basic attributes (cf. Table 2) have a mean score
above the neutral value of 3.0, showing that the participants had a
high positive perception toward these attributes, except for Social
Presence (mean score 1.66). This indicates that most participants
did not perceive the virtual agent Guardia as particularly human-
like. Since Social Presence is factored into the non-adjusted mean
score for Perceived Enjoyment, the low mean score of the former
causes the adjusted mean score for the latter to fall from 3.50 to
2.85 (see Figure 3). Another factor influencing Perceived Enjoyment
is Perceived Sociability (mean score 3.29) (see Table 6); however,
Social Presence contributes to a negative impact overall. This is due
to the lower mean score of Social Presence compared to Perceived
Sociability, despite both attributes having the same weight. The
overall decline and participants’ responses in the qualitative inter-
view indeed suggest an opportunity for improvement; for instance,
by enhancing the virtual avatar’s human likeness, particularly in
body language and dialogue. By incorporating more natural, ex-
pressive gestures and adding elements of personal engagement,
such as small talk, the interaction could feel more authentic and
engaging, helping to match users’ expectations and improve overall
acceptance.

Notably, we observed an inconsistency in the responses of 3
participants for a pair of opposite questions for Social Presence (see
questions 40 and 43 in Table 3). This is attributed to a lack of engage-
ment while responding to the questionnaire and to misinterpreta-
tion of the questions. As noted in Section 4.2, such questions were
included to help validate the coherence of participants’ responses.
To address the issue of misinterpretation, we aim to simplify the
language of the questions in future iterations of the user study.

We also observed that 7 out of 25 participants in the case of
Perceived Ease of Use and 8 out of 25 in the case of Perceived Adap-
tiveness gave identical answers to complementary questions. This
suggests that these attributes should be interpreted with a bit more
scrutiny. However, since these attributes’ mean scores are based on
a smaller set of questions, i.e., 5 and 3 questions respectively, the
results can still be considered reliable. This is further supported by
our observation that even when adjusting the conflicting responses
to reflect a more negative evaluation (e.g., assigning a score of 1
to a positive question when a participant gave a score of 5 to its
negative counterpart), the mean score only dropped from 3.77 to
3.59 for Perceived Ease of Use, and from 3.44 to 3.20 for Perceived
Adaptiveness, while both still remain above 3.0.

Likewise, the adjusted mean score for Intention to Use and Social
Influence showed a minor decline of 0.02 and 0.15, respectively from
their non-adjusted mean scores. Here, Social Influence captures the
users’ perception of the agent concerning social appropriateness,
and it is also an influencing factor for the Intention to Use, among
others.

For Dependability, the attributes deriving it are Informational
Privacy and Trust. These relate to the collection, handling, and
storage of user-specific information, as well as users’ confidence in
the information provided by the agent Guardia during the training
sessions. Participants expressed varying levels of concern about
privacy and data storage—most of them had none, while some
raised concerns related to potential misuse, deployment context,
or the sensitivity of the information. A few specifically mentioned
risks, such as voice cloning or misuse of personal details. Opinions

Table 5: Attributes’ Non-adjusted Mean Score and Standard
Deviation

Attribute Label Mean Score Standard Deviation
ANX 4.60 0.45
ATT 3.92 0.88
FC 4.10 0.71
IP 3.98 0.72
ITU 3.88 0.92
PA 3.44 0.58
PE 3.50 0.80
PEOU 3.77 0.50
PS 3.29 1.00
PU 3.87 0.91
SEC 4.16 1.03
SI 3.30 0.60
SP 1.66 0.59
TRU 3.86 0.39

on trust in the avatar compared to other training tools (e.g., text
documents) were mixed. Many participants viewed it as equiva-
lent or superior, citing strengths like a pleasant voice, appropriate
tone, and lack of hallucinations or content overload. Others felt
supplementary sources were needed. For some participants, trust
also depended on factors such as reduced latency and a clearer
definition of the training scope. A few participants considered the
agent less trustworthy than human trainers, pointing to potential
concerns about outdated content and clarity.

Security was associated with the potential risk of unauthorized
access to user data, a concern that was addressed during the sys-
tem’s development. Participants generally responded positively to
the implemented security features, as reflected in both the quanti-
tative questionnaire and qualitative interviews. When asked about
the security of the virtual training environment, 20 participants
considered it conditionally secure, likely due to concerns about the
use of an external server or their level of trust in the media organi-
zation. Three participants either assumed the platform was secure
or had not considered security, due to general trust in the system
without awareness of the underlying technical infrastructure. Two
participants expressed mixed opinions, indicating uncertainty or a
lack of clear information about the system’s security measures.

Nevertheless, participants had an overall pleasant and com-
prehensible experience during their interactions with the agent,
Guardia, describing the virtual avatar-based security training as
informative, entertaining, and interesting in their responses to the
open-ended questions. In summary, of the 25 participants, 44% re-
ported a positive experience, 8% reported a negative experience,
and 48% expressed mixed feelings. Participants particularly appreci-
ated Guardia’s conversational ability, noting that the chatbot could
provide relevant answers beyond the lesson content, which made
the experience feel intelligent and personalized. Many valued the
sense of guidance and support, expressing that it felt like someone
was accompanying them through the training. The combination of
voice and text was highlighted as especially helpful for retention
and engagement, with several participants praising the pleasant
and appealing voice as well as the personal tone of the content. Ad-
ditionally, users appreciated the lack of fatigue compared to human
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trainers, and found the avatar’s personality and interactivity en-
gaging, though one participant mentioned that the arms appeared
robotic. From a functionality point of view, participants found the
User Interface (UI) easy to use; however, they also provided some
suggestions for its improvement, for instance, the relative position-
ing of the avatar and the textbox, and the inclusion of illustrations
and videos.

These findings highlight the importance of analyzing the mean
scores of the basic attributes, as understanding their influence on
the representative attributes of social acceptance can help identify
areas for system improvement.

6 Conclusion and Future Work
We presented the results of a user study that we conducted to evalu-
ate the users’ social acceptance of XR agent technology—specifically,
a virtual conversational agent used in the context of journalism
training. To this end, we adapted and extended the Almere model
to design a questionnaire focusing on seven key attributes: Depend-
ability, Intention to Use, Perceived Enjoyment, Perceived Ease of
Use, Perceived Usefulness, Security, and Social Influence. To comple-
ment the quantitative data, we also conducted interviews to gather
more detailed, nuanced responses from participants. The findings
contribute to the understanding of how users perceive such a solu-
tion, while also highlighting opportunities for further development,
in particular, in improving the avatar’s behavior to appear more
human-like and relatable in the considered social context. Notably,
we did not include the responses to the questions about Facilitating
Conditions in our analysis. In future work, we aim to explore the
potential impact of this construct on social acceptance and/or other
attributes affecting social acceptance.

We also plan to conduct a second round of user studies with an
improved version of the agent prototype. Based on the findings
of the current study, these improvements will primarily focus on
enhancing the human-likeness of the avatar, refining the content
of the training, and upgrading the user interface to better support
seamless interaction between the avatar and human users. These
steps are expected to further improve user engagement and accep-
tance as the system evolves.

We also plan to extend our analysis to other social contexts, such
as post offices, where such agents can assist customers. To this end,
we have recently conducted two preliminary pilot studies with a
postal service provider, which, besides providing postal services,
offers communications, postal savings products, logistics, and finan-
cial and insurance services, to explore the system’s applicability in
service-oriented XR scenarios. The first pilot focused on a Customer
Reception Kiosk, an XR system deployed at the postal company’s
headquarters to enhance reception services through intuitive touch-
based and voice-based interactions. The second pilot involved a
Virtual Assistant for Info Point and Service Offering, designed for
dynamic, conversational engagement, including the ability to phys-
ically approach users through a mobile, robotic module. Unlike the
user study presented in this paper, which was conducted within a
media organization and where participants were exclusively em-
ployees, the postal company’s pilot studies involved a broader and
more socially diverse user base, including individuals with varying
levels of experience with virtual agents—from naive to experienced

users. We do not discuss the results of these preliminary user stud-
ies in this paper as they are not mature enough. We will carry out
additional work to integrate and analyze them to assess the gen-
eralizability of our findings, which will help us better understand
how users in different social contexts interact with the system and
further evaluate its acceptance.
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