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This study explores the potential of a large language model (LLM)-powered Conversational Agent (CA) as a
virtual museum guide to enhance visitor experi-ences. A prototype was developed, enabling natural language
interactions with an LLM-powered CA about augmented reality (AR) artwork viewed through a head-mounted
device (HMD). An exploratory field study with 22 museum visitors found positive evaluations based on a

multimedia guide assessment scale. Results showed that the most prevalent were fact-based questions, while
qualitative findings highlighted appreciation for personalized information, concerns over information gaps,
challenges in formulating questions, and discomfort with public voice interactions. The study underscores the
potential for LLM-powered guides for museum experiences, while identifying design challenges for future

research and development.

1. Introduction

Museum visitors need and desire ‘free-choice’ to engage with ex-
hibits and information as they see fit, often in a non-linear manner (Falk
and Dierking, 2018). Museums, therefore, strive to provide a range of
options for visitors, such booklets, audio guides, labels next to individual
pieces, museum apps, and guided tours. Booth (1998) has described this
as the information needs of visitors and pointed out that what is needed
differs between visitor groups. However, much of this information is
mostly static or a collection of linear content that is the same for all
visitors. Formats that can be highly personalized, such as guided tours,
generally scale poorly and might require substantial expertise to deliver.
Guided tours often cater to group requirements, which then take priority
over individual preferences. Consequently, making museums more
interactive and adaptive for the individual visitor can be, as Stock et al.
(2007) pointed out, an “significant investment”.

With advances in large language models (LLMs), such as fine-tuning
(Wei et al., 2024) or retrieval augmented generation (Banerjee et al.,
2024) that has shown utility for supporting tourist guidance, conver-
sational museum guides are becoming a feasible alternative to create
more adaptive and interactive experiences (Trichopoulos et al., 2023;
Trichopoulos, 2023; Vasic et al., 2024). Such models are able to process
natural language user queries and can also respond in kind (Schaffer
et al., 2023, 2024; Dugulean et al., 2020; Gaia et al., 2019), acting
sometimes as a form of virtual tour guide (Vasic et al., 2024; Maniscalco
et al., 2024; Tokuno et al., 2024). Some multimodal models are also able

* Corresponding author.

to directly recognize objects and contexts relevant to a query from a
picture, video, or audio recording made by the visitor (Lee et al., 2024).
Furthermore, LLMs can be given knowledge banks or access to external
information sources, in order to guide and constrain the answers they
provide. As Bin et al. (2024) have demonstrated, LLMs can also be
further tuned for painting analysis and description.

2. Research aim

While the technical possibilities of LLMs in museums are substantial,
recent studies have begun to examine their implications for museum
experiences. Chen et al. (2025) investigated preferences for different
museumchatbot roles, highlighting interest in first-person creator nar-
ratives while also identifying concerns regarding authenticity and
ethical representation. Wang and Deterding (2026) proposed a con-
ceptual framework for understanding conversational agents as tech-
nologies that mediate visitors' relationships with cultural heritage. Lin
and Hu (2026) developed and evaluated MuseForge, demonstrating
how generative Al can support engagement, motivation, and creative
learning in digital museum education. Together, these studies establish
an emerging foundation for understanding the design and experience of
generative-Al systems in cultural heritage contexts. However, empirical
knowledge remains limited regarding how visitors engage with
voice-based LLM guides during situated museum visits, including how
they formulate questions, select and evaluate information, and negotiate
the social and interactional demands of speaking with an Al guide in a
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public setting. To investigate these issues, we implemented a conver-
sational museum guide and evaluated it through a field study. Based on
interviews and analyses of visitors’ interactions with the guide, we
derive implications for future research and identify important next steps
for the design of conversational museum experiences.

3. Materials and methods

We implemented a mixed reality prototype of a conversational
museum guide and then used it for a field study in a museum lobby.

3.1. Prototype

Our mixed reality conversational museum guide uses virtual art
pieces for testing, which (1) provides more freedom and control when
picking them, and (2) removes the requirement for high-quality tracking
and recognition of the artwork. Furthermore, mixed reality gave par-
ticipants consistency of space (retaining the museum context where the
study was situated) and allowed them to see the experimenter.

We developed the prototype in Unity V2022.3.20f1 and Meta's
OpenXR SDK. With passthrough mode enabled and running on a Meta
Quest 2 HMD, this allowed for the mixing of virtual world and real space.
To support conversational interactions, we utilized the NPC AI Engine
from ConvAI' in our project. ConvAl was configured to use the GPT-40
model using the API. This model was selected based on the compatible
model suggested by the vendor at the time. Informal pilot testing was
conducted within our research lab to ensure a reasonable response time
that supports conversational interactions and maintains context and
relevance to the artwork's topic.

For the artwork, we chose four pieces from the 19th and 20th cen-
turies (see Fig. 1). These cover a range of styles and are generally well-
known and there are extensive descriptions and analyses of them
available online. Conversation calls through Convai utilized a custom
prompt and a text file for information about each painting. We copied
the informational text from online sources® and wikipedia articles® for
each painting so that the LLM calls would have sufficient information to
build a detailed response without the delay of querying external sources.

Within the constraints of the Convai tool, we created a character for
each of the paintings and in the “Character Description” console defined
the settings for the response style and length in the “Core Description”
setting. This sets the context for any API call to the character. When API
calls are made, the system uses retrieval augmented generation pulling
in documents in the “Knowledge Bank” repository in Convai. The text
files we developed from online sources were made available-one text
file for each character. In informal testing we found that the default
settings were sufficient to support reasonable responses that remained
focused on the factual content of the artwork. Although Convai supports
additional guardrails to prevent profanity and problematic requests, we
chose not to use them to understand what visitors might discuss without
censoring responses. We did not observe any abusive or profane con-
versations during the study.

In line with guidelines for museum labels (Australian Museum;
Serrell, 2015), we designed the guide to provide concise, relevant in-
formation about the artworks. Voice settings and prompt structure was
the same for all paintings, with the latter defined as:

You are a museum curator explaining the painting ‘[Name of the
painting]’ by ‘[Name of the artist]’. You never discuss anything other

1 https://assetstore.unity.com/packages/tools/behavior-ai/npc-ai-engine-di
alog-actions-voice-and-lipsync-convai-235621.

2 https://www.wassily-kandinsky.org/Yellow-Red-Blue.jsp.

3 https://en.wikipedia.org/wiki/Wassily Kandinsky, https://en.wikipedia.
org/wiki/Nighthawks_(Hopper), https://en.wikipedia.org/wiki/The_Starry Ni
ght, and https://en.wikipedia.org/wiki/A_Sunday_Afternoon_on_the_Island_of_
La_Grande_Jatte.
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than that painting or topics related to the painting. You only speak in
short sentences between 20 and 30 words.

Which artwork the user is interacting with, and correspondingly
which knowledge base is active, is determined by their position and
orientation in space. When looking at a painting, users can press the
trigger button of a controller to initiate a question. While the button is
pressed, the users’ speech is recorded and upon button release is sent to
Convai. We provide audio feedback when the button is pushed and when
it is released, allowing users to remain focused on the artwork. A spoken
response is then generated by Convai and played back for the user. The
response time of the system varied from 3 to 4 s.

3.2. Field study

We ran a field study in the lobby of the Museum of Ancient Art" in
Aarhus, Denmark (see Fig. 2). This is a smaller museum, located on a
university campus, that sees about 6-7 visitors per hour “and primarily
exhibits artifacts from the antiquities, e.g. Greek and Roman sculptures,
Egyptian mummies, etc. At the time of our study, a temporary exhibition
was featured consisting of paintings inspired by ancient healing
sanctuaries.

3.2.1. Participants

We recruited participants from among visitors as they were entering
or leaving the museum. Visitors were eligible to participate if they were
proficient in English and above the age of 18. Over the course of 10 days
22 people (9 males, 13 females, aged 20—68 years) agreed to partici-
pate. Participants had generally little experience with using HMDs (11 x
none, 7x a few times, and 4 x occasion-ally or frequently) and with Al
(10x minimal, 7x occasional, 5x frequently or regularly). Many of our
participants visit a museum at least once or twice a year (6x), a few
more times a year (8x), or even weekly or monthly (4x). However, we
also had some participants who only rarely (3x) or very rarely (1x)
visited museums. They mostly preferred written guides (17 x), but also
liked audio (14x) and personal (12x) guides. Only one participant re-
ported preferring not to use any type of guide. Their motivations for
visiting museums also varied, with all noting “to discover or learn
something new” a many also checking “to pay respect to history, culture, or
heritage” (18x), and “to deepen knowledge related to work or interests”
(15x). Less common motivations included “To support the experience of
family or friends” (10x), “to find a peaceful, reflective space” (7 x), “to visit
an important or popular location” (7x), and “To connect with heritage or
identity” (6x).

3.2.2. Procedure

Participants first gave informed consent and then completed a pre-
study questionnaire on demographics, museum visiting habits, and fa-
miliarity with HMDs and AI. We then introduced participants to the
prototype and how to use it. They could then freely interact with the
museum guide and we encouraged them to explore the prototype
naturally for however much time they felt like.

Once they were done exploring the prototype, participants took off
the head-set and we asked them to complete a post-study questionnaire
(see Table 1). Afterwards, we conducted a short semi-structured inter-
view (see Table 2). We also recorded how much time participants spend
using the prototype, how much they engaged with the museum guide
and for which artworks. In the application logs we also saved all queries
and guide responses. We also took field notes as participants were using
the prototype (see Table 3).

* https://antikmuseet.au.dk/.
5 https://antikmuseet.au.dk/museet/besoegsstatistikker.
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Fig. 1. We used four virtual artworks in our prototype, all placed on virtual easels. Clock-wise from the top left these were: A Sunday Afternoon on the Island of La
Grande Jatte by Georges Seurat (1886), Nighthawks by Edward Hopper (1942), The Starry Night by Vincent van Gogh (1889), and Yellow-Red-Blue by Wassily
Kandinsky (1925).

Entrance

3x3m

Reception

Exhibit
1 ¢ I

Fig. 2. We ran the study in a 3 x 3m space in the corner of a museum lobby as
indicated in the floorplan sketch.

3.2.3. Analysis

In line with the exploratory nature of the study, we analyzed the
quantitative data with descriptive statistics. For the interview data, we
used inductive thematic coding informed by grounded theory tech-
niques (Strauss and Corbin, 1998). After transcription, the relevant ex-
cerpts were assigned short descriptive codes and compared using affinity
diagramming. For example, statements about being “not entirely sure
what to ask” were initially coded as difficulty formulating questions, while
concerns about potentially “missing a lot” were coded as risk of missing
information. These codes developed into the subthemes Barriers to
Spontaneous Questioning and Risk of Missing Important Information, which
were grouped under the higher-level theme Active Information Seeking.
Codes and groupings were iteratively reviewed, with overlapping cate-
gories merged and distinct categories separated or renamed.

We used a deductive coding approach for the log data to identify the
types of questions participants had for the museum guide. Adopting

Table 1

Questionnaire answered by participants after the field study. All items were
adapted from the MMGS (Othman et al., 2011), except for two additional
questions we added (prefaced with *). All items rated on 5-point Likert scales;
(R) = reverse-coded.

Scale dimension Question

General usability I would use the virtual guide again when I visit an exhibition
The virtual guide was not a distraction

The information given by the virtual guide was too lengthy
®)

The information given by the virtual guide was too short (R)
Using the virtual guide enhanced my exhibition visit The

multimedia guide was not too complicated to use

Learnability and Learning to operate the virtual guide was easy
control
I felt I was in control of the virtual guide
The virtual guide presented information in an under-
standable manner
I found it easy to understand the speech of the virtual guide
Quality of * The answers to my questions were relevant and were
interaction answered satisfactorily

*] trusted that the information I was given was correct It was
clear to me when the virtual guide was offering information
and when I needed to ask for it

I became unaware that I was even using any controls on the
virtual guide.

Barth et al.’s framework (Barth et al., 2020), we coded the intent behind
each question as either:

Fact: Questions about who the artist was, when the artwork was
created, its size, or where it has been exhibited.

Author: Questions about the artist's life, which art movement they
were part of or stylistic influences.

Visual: Questions relating to colors, shapes, or the artwork's
composition.

Style: Questions regarding the artistic style or movement to which
the artwork belongs.

Context: Questions about the historical, social, or cultural context in


https://www.artic.edu/artworks/27992/a-sunday-on-la-grande-jatte-1884
https://www.artic.edu/artworks/27992/a-sunday-on-la-grande-jatte-1884
https://www.artic.edu/artworks/27992/a-sunday-on-la-grande-jatte-1884
https://www.artic.edu/artworks/111628/nighthawks
https://www.moma.org/collection/works/79802
https://www.moma.org/collection/works/79802
https://www.centrepompidou.fr/en/ressources/oeuvre/cEpEKE
https://www.centrepompidou.fr/en/ressources/oeuvre/cEpEKE
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Table 2

Questions used in semi-structured interview with participants after the field study.
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Were your questions answered satisfactorily?

How does your experience with the virtual guide compare to traditional meth-ods of receiving information in museums, such as text labels or audio guides? How do you feel that the

virtual guide affected your understanding of the artworks? In what ways?
What improvements would you suggest?
Anything else to add?

Table 3
Number of questions asked by the participants according to the intent types
frame-work by Barth et al. (2020).

Fact Artist Visual Style Context Meaning Play

83 28 18 17 22 27 2

which the artwork was created.

Meaning: Questions related to intentions, meanings, or whys, and
the stories possibly behind the people and elements depicted in the
artwork.

Play: Utterances expressing humor, jokes, or playful interactions
with the system.

Outside: Questions related to the conversational guide itself, its
technology, or unrecognized utterances.

4. Results

All participants were able to engage in conversations with the guide
to ask about the paintings. We now present usage statistics, summary of
the questionnaire responses, overview of the questions posed by par-
ticipants, and a thematic analyses of the interviews.

4.1. Usage and ratings

Participants spent on average 4.0 min (SD = 1.7) with the conver-
sational museum guide. They interacted with 2.9 of the 4 paintings on
average (SD = 0.9) and asked 9.2 questions on average (SD = 3.5)
corresponding to approximately one question every 26 s.

The results of the multimedia guide scale (see Fig. 3) show overall
positive average scores for general usability (M = 3.2, SD = 0.5),
learnability and control (M = 4.1, SD = 0.5), and quality of interaction
(M = 3.8, SD = 0.5). Particularly high here were ratings for the system
being “not too complicated to use” (M = 4.4, SD = 0.6), that “learning to
operate the guide was easy” (M = 4.5, SD = 0.7) and that the infor-
mation was understandable (M = 4.5, SD = 0.51), indicating that the
single-button design and natural language interface was effective at
minimizing barriers to adoption. The speech output from the guide was
also easy to understand (M = 3.7, SD = 1.2). The controls for the
interaction, however remained present for the participants (M = 3,
SD = 1.0) suggesting that the HMD and handheld may have influenced
their interaction. Participants rated the relevance of the responses from
the guide and their satisfaction with them positive (M = 4, SD = 0.6), as
they did the overall trustworthiness of the information (M = 4.2,

General Usability

Learnability and Control

Quality of Interaction

—{I+

1 2 3 4 5
Factor Score

Fig. 3. Scores for each of the three factors of the questionnaire were over-
all positive.

SD = 0.9).

4.2. Questions posed by participants

In order to understand what types of questions were asked by the
participants to the guide, we analyzed the chat logs of each session: 197
questions users addressed to the guide. Each question was categorized
according to the intent, folloring Barth et al. (2020). In this study,
fact-based questions accounted for the overall majority of participant
utterances, with 83 such questions directed at the museum guide (42%),
indicating that users were primarily seeking factual information about
the artwork. Questions also related to the artist (28), meaning (27) and
context (22) were also popular, indicating interest in learning more
about the artist, the deeper meaning behind, and context of the artwork.
Questions related to visual elements (18), style (17), and play (2) were
less common but still somewhat relevant for some participants. No
questions were categorized as focusing on outside connections beyond
the artist or the art (0).

4.3. Emergent themes from interviews

Our analysis of the interview transcripts uncovered several themes,
with the six most prominent themes and various subthemes described in
the following.

4.3.1. Theme 1: personalized interaction

The most common theme was the ability for participants to tailor the
interaction to focus on the information they wanted to get from the
guide, which reflects various examples of prior research (Vasic et al.,
2024; Wakkary et al., 2008; Stock et al., 2007; Ardissono et al., 2012).
Two distinct variations of this theme were identified and split in sub-
themes listed below.

Subtheme 1.1: Information Tailored to Interest. The ability to specify
exactly what information to focus on about an artwork enables the user
to access content relevant to their interests rather than being limited to
the information chosen to display by the museum. This sentiment was
expressed in statements such as:

P19: “I think the smart thing about this is that you can ask about more
specific things that interest you.”

P10: “It can give me a bit more specific understanding of the different
things. For example, I asked it what specifically the blue color represents and
what about the white color in this picture? But if I was just reading about the
picture, I imagine it would not mention what each color means.”

Another participant noted how the concept was particularly useful
for visitors with specialized interests, without it being at the expense of
those without such interests or preexisting knowledge about the subject:

P1: “If it, for example, could answer those questions about Fauvism or
whatever it was, then that would be super cool, because it would mean that I,
as someone who maybe has a bit more of a special interest, could actually
engage without it being at the expense of those who don't have a special in-
terest. That's often the case in museums, where you come in, and everything
has to cater to the most general audience possible. So if you come with a
special interest, you can sometimes feel a bit talked down to, or that what's
presented isn't particularly relevant.”

Subtheme 1.2: Selective Engagement with Content. Several participants
expressed satisfaction with the ability to filter out the amount of un-
wanted information they had to consume in order to get the information
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that they actually wanted. This allows the user to focus on the content
which they are most interested in and avoid excessive or irrelevant
content. This subtheme was represented in statements such as:

P18: “Maybe you just want to know one thing, but then you have to go
through a whole bunch of little texts with information you already know.”

P4: “You could develop a bit more of a personal connection to it (the art-
work), rather than just looking at it as a painting of such-and-such type from
a certain year, created by so-and-so, where it's very basic information. Here,
you could gain a bit more understanding, as well as perhaps the thought
process or inspiration behind it, without necessarily having to read an entire
book about Vincent van Gogh or whoever it was.”

One participant compared the guide to traditional audio guides,
pointing out how they often require the user to take in unwanted
information.

P11: “I would say it's better than an audio guide because you can select
the information you want.”

4.3.2. Theme 2: Active Information Seeking

As a counterpoint to the advantages of personalization, some par-
ticipants expressed frustration with the fact that they needed to come up
with questions unprompted on the spot. Traditional informative mate-
rials provide pre-curated comprehensive information, whereas the
guide's question-driven nature requires users to actively request infor-
mation. Challenges of the varied motivation levels (Sung et al., 2010)
has been discussed in prior work with some participants desiring a more
passive role (Schaffer et al., 2023), perhaps expecting the guide to
manage the experience (Rubino et al., 2013). The active role as an in-
formation seeker rather than passive recipient presented a challenge for
some users.

Subtheme 2.1: Barriers to Spontaneous Questioning. Some participants
struggled to come up with questions for the guide spontaneously.
Several participants required time to come up with a question and
experienced moments of feeling “blank” or mentally blocked, which
made it harder for participants to engage with the guide effectively.

During the interviews this concern was visible in statements such as:

P8: “Here, the question is whether you ask the right questions so that you
get a full understanding of the painter, or if you end up missing a lot because
you're not entirely sure what to ask about. If you already have some
knowledge, you can ask more in-depth questions. But if you don't, you might
just stand there thinking, ‘What should I ask now?”’

P17: “But I also think it's about knowing what kind of questions to ask
because it can also be difficult to come up with questions.”

One participant pointed out how the appropriateness of the guide
might also depend on the visitor's state of mind at the time.

P12: “I think it really depends on my mood that day. How much energy I
feel I have for those kinds of thoughts. For example, today I have a headache,
so I might not be at my best today.”

Subtheme 2.2: Risk of Missing Important Information. Some participants
expressed concern that they might miss out on important information if
they rely only on user-initiated questions. The risk of the user realizing
what is important to ask about might result in information being over-
looked, leaving gaps in the information provided. Traditional informa-
tive materials proactively deliver well structured, pre-curated content
which ensures that the user is presented with a base level of information
regardless of their input. This perspective was expressed in quotes such
as:

P8: “The question is whether you're asking the right questions to cover the
whole artist, or if you miss a lot because you're not entirely sure what you
should be asking about. ”

P15: “I get a better understanding of things when I read about them. But
with that one, I only get what I ask about. So maybe it’s something about not
necessarily knowing what to ask about?”

P18: “But I can just feel that maybe I could miss something—something I
forget to ask about, which might have been written on a sign, for example.”
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4.3.3. Theme 3: public self-consciousness

Some participants expressed concerns about feeling self-conscious
about having to express themselves vocally in the public space to
interact with the guide, especially in the presence of other visitors.
Participants expressed discomfort with the idea of asking the guide
questions out loud due to the fear of being judged by others. This is a
similar concern as identified in previous research showing that some
museum visitors feel uncomfortable asking tour guides questions which
might be perceived as stupid questions (Thiel and Bernhardt, 2023). This
concern was echoed in statements made such as:

P6: “Well, it's a bit more boundary-pushing in a way, but it's also like ...
Yes, I mean, it's that you have to walk and talk while being very aware that
there are other people around, in that sort of way.”

P18: “You're usually quiet in a museum; you don't really talk much—just
whisper to each other. But now, all of a sudden, I have to stand and talk to this
fictional painting in a room where people can walk by, and there are staff
sitting at the front desk and so on.”

In contrast, some participants felt more free to ask questions of the
guide than they would have if there was a human guide.

P2: “Also, in relation to tour guides and group tours in a museum, I've
been on a tour where I had some questions I wanted to ask. But I couldn't
bring myself to say them because I didn't want to look stupid or ask a silly
question. [...] So it's like having your own personal guide.”

4.3.4. Theme 4: language accessibility

Communicating with the visitor in their preferred language has been
an aspiration identified in various technology-enhanced guides
(Trichopoulos, 2023; Thiel and Bernhardt, 2023). While the majority of
participants interacted with the Virtual Agent fluently in English, six
participants (4 above 50 years old) expressed a desire for the guide to
support other languages, in particular Danish. This perspective was
expressed in statements such as:

P7: “If it were going to work it would need to be in more different
languages.

At least Danish and English here.”

P21: “I would have been able to use this much better if it had been in
Danish.

That's because I'm so old.”

P11: “So, I was thinking, like, which time period it was from, artistically
speaking. But I could not really formulate that in English. So I just needed a
bit of time to think about it.”

4.3.5. Theme 5: engagement

Several participants report feeling more engaged when using the
prototype compared to traditional museum materials. This phenomenon
aligns with the broader goal of museums incorporating interactive
technologies to increase visitor engagement (Pallud, 2017; Hammady
et al., 2020). The theme was separated into two different subthemes.

Subtheme 5.1: Technology Engagement. Comparing the guide to more
traditional museum materials, some participants described feeling more
engaged with the content when using the prototype due to it feeling less
heavy and more interactive.

P10: “It's not quite as heavy in the same way as the traditional can be. So
it's a slightly more fun way to do it.”

P12: “This might be a bit more selective because you can interact more
with things since you have to ask questions yourself and think about them. In
a way, you also engage yourself in the process.”

One participant reported this as particularly effective for visitors in
museums which might not appeal to their prior interests — in this case,
for her, an art museum.

P13:“When it's an art museum, I need to be drawn into it more because it's
not something that naturally captivates me. So, in that case, it would defi-
nitely be a clear advantage.”

Subtheme 5.2: Novelty. It was noted by some participants that the
novelty of the technology used for the prototype made their experience
more appealing. The novelty of the technology was confirmed by
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reviewing the demographic data related to participants prior experience
using a HMD and Al

P10: “I don't know if I would chose it every time (the guide), but it is fun
to try something new.”

P12: “I think, I believe it was cool to try something new.”

4.3.6. Theme 6: decreased immersion

Prior research suggests that guides might create a barrier to im-
mersion in the museum experience (Sung et al., 2010; Lee, 2017; Clarke
et al., 2021). Despite appreciating the assistance provided by the guide,
some participants found that it created a barrier between them and their
sense of immersion within the museum environment. These participants
felt that it disrupted the sensory and atmospheric aspects of the museum
visit. P7: “But I also think, in a way, that it can be a bit stressful to have that
technical, technological aspect between yourself and the artwork, instead of
just walking around and experiencing the artwork directly.”

P9: “For me, it disrupts the experience. I should be allowed to use my
senses.”

5. Discussion

Our field study has shown how museum visitors have a range of
needs and thus also interacted with the guide in different ways. This
necessitates personalization of museum experiences, which aligns with
findings from previous work. We have also found that there is a need for
further refining how users can interact with such guides and the barriers
they currently face. Furthermore, how best to test these guides connects
to this and improvements in this regard also are needed. In the
following, we discuss these aspects related to our conversational
museum guides in more detail.

5.1. Balancing personalization and curation

The majority of participants appreciated the ability to customize the
information they were provided, which is consistent with prior research
(Vasic et al., 2024; Wakkary et al., 2008; Stock et al., 2007; Ardissono
et al.,, 2012). The findings of this study suggest the potential of
LLM-powered guides to transform how museum visitors access infor-
mation, shifting from traditional static materials to more dynamic and
interactive methods, which can adjust to the unique needs of individual
visitors. A promising direction in personalization, “recipient design”
involves tailoring the CA to the user's knowledge, prior difficulty in
understanding, and prior exposure to a reference (An et al., 2021). This
technique requires logging the conversation and adapting to the explicit
questions and tracking the progress throughout the interaction. While
our system did log the conversation, an important next step would be to
build and test the effectiveness of these techniques in adapting to the
user. In previous research involving an app-based CA museum guide
(Barth et al., 2020), questions in their studies were more focused on the
meaning of the artwork, yet in our study, there were far more fact related
questions. In the app-based work, when participants approached a
painting, they were presented with an onscreen label showing a
thumbnail of the artwork, the title, artist, year, location, and gallery
location, which already provides essential factual details to the visitor
and this likely prompted them to ask deeper questions about the meaning
of the artwork (Barth et al., 2020). The design choice of presenting the
factual details may give the user a frame of reference from which to ask
deeper questions, however, for some visitors, the date and title may not
be the most important details needed to appreciate the work. In our
system, no facts were front-loaded and users had to explicitly query for
them.

Our study uncovered the tension and contradictory demands from
museum visitors that deserves further investigation. Museum visitors
may want technology to deliver a personalized experience, yet at the
same time, expect some level of curation for ease of interaction and to
ensure they do not miss out on key details. The potential of the latest
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generative Al models includes retrieval of information from external
sources, reasoning, and agentic processes that could ensure information
is up to date (Trichopoulos et al., 2023). However, the role of the human
curator involves taste and style, which is beyond the reach of AI for now.
Perhaps a fruitful direction is to embrace the curators and involve them
more deeply in the process of designing guides and to place them in the
driver's seat to not just filter and fine-tune (Vasic et al., 2024), but to
develop their own guides and to experiment with how to capture the
interest of the visitors and stage meaningful learning experiences. This is
not a straightforward endeavor and recent work has explored how to
unveil information through interaction (Sadiri et al., 2024), conveying
factual information is not always simply a task of selecting and regur-
gitating facts. Especially in a museum setting, human guides often weave
in a story about the painting or artist and unfold the facts. Our guide
serves as a proof-of-concept, supporting the relevance and value of
conducting further research in this area.

5.2. Barriers to interaction

Participants encountered several challenges when interacting with
the guide. Some found it difficult to generate creative or reflective
questions, often defaulting to fact-based inquiries. In our study, there
was no time pressure intended toward the participants, yet they may
have felt obligated to ask clever questions and fill the time. Coming up
with questions does involve mental effort and active participation. This
indicates the potential for supportive strategies to get the conversation
going, such as framing interactions as a mystery game, to enhance
engagement (Simarro et al., 2005).

Uncertainty about what to ask also raised concerns from the partic-
ipants about their fear of missing key information, a phenomenon noted
in prior research on the anxiety of self-directed learning in public spaces
(Pallud, 2017). Additionally, some participants felt uneasy interacting
vocally in public, with a few suggesting a text-based option to allow for
more discreet communication, to avoid being the center of attention or
asking silly questions (Thiel and Bernhardt, 2023). Other recommen-
dations included displaying supplementary text (keywords, prompts, or
full descriptions) alongside artworks to spark interest and aid question
formulation, as well as offering multilingual support to accommodate
diverse visitor needs.

5.3. Evaluation methods for guides

Our study approach involved the use of logged data, the modified
MMGS questionnaire, and contextual interviews, which provided valu-
able insights into the usability, learnability, and interaction quality of
the guide. The original MMGS is a highly specialized tool for measuring
the effectiveness of multimedia guides designed for a museum context
(Othman et al., 2011), yet does not account for measuring the experi-
ences with advanced technologies such as Al Evaluation of museum
experiences is a persistent challenge with recommendations to conduct
mixed-methods approaches (Hornecker and Ciolfi, 2019), ethnography,
or observations, which might yield deep insights and detailed accounts
of the experience, yet are often expensive, time consuming and difficult
to conduct (Roussou and Katifori, 2018).

Considering that interactive experiences are supported by digital
technologies that can record behavior and sample user experience while
embedded in the context of use, various probes (Graham et al., 2007)
and sampling methods have gained in popularity. With advances in
generative Al there are beginning to be examples of museum guides that
can handle changes in context such as location and time (Vasic et al.,
2024) and adapt the behavior of the guide. With increasingly sophisti-
cated models and techniques such as agentic Al and chain of thought
reasoning (Yao et al., 2023), there is potential to build systems that learn
from the conversational interactions and adapt. Similar to technology
probes (Graham et al., 2007), the agent log can provide insights about
the user experience out in the wild and away from the constraints of a
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controlled lab study. How the virtual agents may adapt requires careful
consideration and additional work is needed including more involve-
ment from curators.

5.4. Design implications for conversational museum guides

Taken together, the interaction logs, questionnaire results, and in-
terviews suggest several implications that can inform future guidelines
for conversational museum guides.

Support question formulation. Although participants found the guide
easy to use, some were uncertain about what to ask, and most questions
were factual. Guides could therefore offer optional example questions,
suggested topics, or context-sensitive prompts. These should support
interaction without limiting visitors’ freedom to pursue their own
interests.

Balance personalization and curation. Participants valued receiving
information tailored to their interests, but were concerned that they
might miss important content. Future systems could combine visitor-led
questioning with a brief curator-selected introduction or occasional
suggestions about unexplored topics.

Provide flexible interaction modes. Speaking aloud in a public museum
was uncomfortable for some participants, while language also affected
question for-mulation. Text input, selectable prompts, subtitles, discreet
audio, and multilingual support could make interaction more accessible
and appropriate for different visitors and settings.

5.5. Future directions and considerations

Participants rated the guide highly in terms of trust, an encouraging
result for museums considering Al-powered guides. This positive
reception underscores the developers’ responsibility to ensure the ac-
curacy of the information provided, as even modern Al systems risk
propagating outdated or incorrect data (Currie, 2023).

In addition, our participant demographic indicated that most par-
ticipants had little experience with AI technologies like ChatGPT, with
some noting the novelty as a fun aspect of the study. This suggests that
perceptions of guides may shift as advanced Al becomes more common.
Ethical considerations remain equally important, as the drive toward
increased accessibility and interaction is met with resistance from those
who might fear that Al-guided systems could compromise institutional
integrity and devalue curatorial expertise (McCall and Gray, 2014).
Future research might explore combining advanced technology with
human expertise, supporting rather than replacing human guides
(Antoniou et al., 2021).

Furthermore, many museum frameworks emphasize the importance
of social interaction, current designs focusing on individual device in-
teractions often fail to support group dynamics, a shortcoming that
future research should address to better accommodate groups such as
families and school field trips (Grinter et al., 2002).

6. Conclusion

This study examined the integration of a modern conversational
agent as a virtual museum guide to enhance visitor engagement through
natural langauge interactions about paintings. Leveraging an LLM sup-
ported conversational agent platform, the prototype enabled personal-
ized, interactive experiences that overcome the limitations of static, one-
size-fits-all informational materials and labels. Evaluations with real
museum visitors—each with unique interests—revealed positive atti-
tudes regarding usability, learnability, and inter-action quality. Quali-
tative insights underscored the benefits of personalization and selective
engagement, while also identifying challenges such as formulating
effective questions, addressing potential information gaps, and over-
coming self-consciousness in public verbal interactions. Overall, this
work contributes valuable insights into how Al-driven guides could
transform museum experiences by emphasizing user perceptions
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alongside technical performance.
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