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Figure 1: Timeline of the social VR fashion exhibition design engaging curators and technical experts.

Abstract
Social museums, constantly challenged by changing visitors’ needs,
are beginning to adopt technology in order to enrich guests’ expe-
riences. However, designing an exhibition that incorporates digital
tools is not easy - it requires a new approach and expertise in both
cultural heritage and technology. At the same time, there is a lack of
clear guidance on how to effectively design digitally enhanced ex-
hibitions. In this work we follow a human-centric approach, which
engages both museum curators and technical experts throughout
all stages of the exhibition design. The process, presented in Figure
1, starts with a focus group with curators (N = 4) aiming at under-
standing the current museum challenges and exploring ways to
address them. Based on the workshop results, an initial design is
prepared, which is later reiterated during 8 co-design sessions (N
= 15). The final design is validated during the validation session
(N = 6), resulting in a set of requirements important for social VR
fashion exhibition design. The study provides insights for curators
into how exhibitions of the future could look like and guidelines on
how to design such an exhibition, engaging the technology team
throughout the whole process.
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1 Introduction
In the 20th century, museums underwent a metamorphosis. What
changed compared to previous centuries was the primary focus:
it shifted from solely conserving and maintaining the exhibits to
prioritizing the visitors’ needs. During the 1st International Work-
shop on Ecomuseums and New Museology, held in Quebec City
on October 13, 1984, the basis of the concept of a social museum
was established. Since then, the museum has become a place of
cultural democracy, social dynamism, openness and interactivity
[23]. This new approach brought many new challenges, one of
them becoming more attractive to visitors. In order to achieve that,
the museums need to: become more interactive, fulfill the need of
co-production, e.g. by consumer’s active participation in the expe-
rience, fulfill the need of engagement, e.g. by immersion, and fulfill
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the need of personalisation - tailoring the experience to meet user’s
needs through customisation, interaction and technology [25].

The switch to a social museum was not the end of the institu-
tion’s transformation. Nowadays, museums have started to use
digital technologies to further attract and satisfy visitors, emerging
into so-called digital social museums. Digital technologies help cre-
ate interactive exhibitions and "improve the relationship between
the museum and the user" [23], addressing many of the issues so-
cial museums have. This study focuses on social Virtual Reality
as a technology that can address the above-described challenges
by introducing interactivity, thereby ensuring active participation
of visitors in the exhibition, enabling access to fragile items, and
assuring sociality in the experience. The chosen exhibition topic,
historical fashion, can particularly benefit from the interactivity
provided by VR. Visitors tend to seek more physical contact with
fashion artifacts than with other objects, as clothing is among the
items we keep closest to our bodies. This creates a more intimate
bond and a stronger desire for interaction [28].

To take advantage of the opportunities that social VR brings,
a carefully selected approach towards designing the exhibition is
needed. Based on the interviews conducted with curators, museums
still follow a path of exhibition design, in which they engage a
technical team after the whole idea is already developed, hiring
them more as "contractors" rather than co-creators. This process
may lead to the loss of many potential solutions that could emerge if
the technical team was involved in the process from the beginning.

This article presents a new course of designing a digital social
exhibition based on cooperation between the technical team and
curators throughout the whole process. Moreover, it explores el-
ements that should be included in a social VR fashion exhibition
to address the challenges museums face and create a successful
museum experience.

Hence, this work answers the following research question:
RQ1: How to design a social Virtual Reality fashion exhibition engag-
ing museum curators and technical experts?

• RQ1.1: What elements are important in the design of a social
VR exhibition focused on fashion?

• RQ1.2: How to implement the social aspect together with all
benefits coming with sociality into VR fashion exhibition?

By following a new, human-centered design process that estab-
lished constant cooperation between experts from both cultural
and technical sides, we managed to find out which design elements
are crucial for social VR fashion exhibition and what are the best
practices while implementing them. This study resulted in the demo
exhibition that was presented at IEEE VR 2025 [37].

2 Related Work
To create the exhibition, curators need to take many elements into
consideration, from the general layout of the exposition to the
smallest details of the objects’ presentation. The exhibit consists of
two key elements: its physicality and the accompanying informa-
tion. It is important to bring the visitor close to the exhibit, taking
into account both of these attributes - reducing the physical and
informational distance between the visitor and the object [14].

2.1 Experience
The physical distance can be minimized by allowing interactions
between the object and the visitor. During the visit to a museum, the
visitors hope to have the possibility to touch and experience things
by themselves. It is not only the interaction with the exhibit that is
important. The whole environment should be responsive and able
to engage the visitor, increasing the immersion in the experience.
The audience should be entertained but also sometimes physically
engaged and intellectually challenged, allowing for creativity while
exploring the exhibition [14]. There aremanyways of implementing
interactions and many benefits coming from them. An example
of the interaction implementation might be via games adjusted to
the topic of the exhibition. Those games can induce in visitors the
feeling of achievement while providing entertainment at the same
time [9]. An interesting and important case is creating interactions
not with the historical exhibits themselves but with objects related
to them. Those interactions often make people more interested
in the main artifact, at the same time introducing another very
important element in exhibition design - context [9].

It is important to mention the significance of the exhibition
layout - the way people move through the space has considerable
influence on the order visitors watch the exhibits, and hence their
interpretation of the exhibition [33] [22]. The research suggests
though that the visitors themselves like to have the freedom to
decide how they will move around the museum space [14]. One
example of how to accommodate the public freedom with curating
the story is creating a main path, which will always be followed by
the visitors, but will also include sub-paths with small experiences
within the main branch, giving more freedom of choice [33]. The
space layout can also induce social behaviors in people. For example,
some spaces produce an effect in which people re-encounter each
other, which makes the museum visit more socially exciting [22].

Sociality has a significant influence on the exhibition experience.
The companion of a museum visit has a huge impact on how the
individual perceives and interprets the exhibits. Sometimes the in-
teraction with their companions can even determine if they notice
something at all [22]. Social presence is proven to increase immer-
sion [15], improve learning [26], boost well-being [30], increase
engagement, and help to interact with the exhibits [25]. Some re-
searchers argue that the social component in the museum visit is
even more important than any other factor [10].

2.2 Context
The context in the case of a social museum exhibition has many
angles. Firstly, the context in the information given around the ex-
hibit - it might be the political or social situation in which the piece
was created, or the reference to contemporary times. The visitors
are very sensitive to the informational context while creating their
opinions and perspectives [14]. Not only what the information is,
but also how it is givenmatters. The narration should be fitted to the
museum theme (e.g. patriotic or scientific) so it creates a complete
whole and does not disturb the perception of the exhibition [14].
The way the museum space looks like has a huge impact on how
much the audience enjoys the exhibition as well and should match
the exhibition topic [14]. It also influences the emotions people
develop towards the exhibit and the memory retention [32] [7].
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Of similar importance are the "additional" objects that are in close
neighborhood to the exhibits. They can give an intended meaning
to the exhibition, that would not be visible if those objects were
not included [22]. Archive materials placed around the exhibit are
effective in giving information about it: what was its purpose, how
was it used, what materials it is made from and so on. Giving people
the context of the times they live in helps them understand the
artifacts they look at and their purposes. [24].

2.3 Learning
In the case of passing information, context is only one of many
aspects that should be taken into account while designing the social
museum exhibition. Firstly, text is not the most effective way of
communicating the message. People tend to skip reading panels in
the museum, and even if they do, they are often not really attentive
to what they read [32]. Adding other visual means (like pictures or
posters) and auditory information is not enough. The solution is
to introduce a multisensory experience - trying, touching, feeling,
hearing and seeing. The information should also be given in a way
that encourages visitors to think and use their imagination, which
is both: pleasurable and educational [9].

2.4 Fashion artifacts
In the case of fashion exhibitions, it is very important to display the
exhibit in an appropriate way. Firstly, it should be possible to see it
from all sides - clothes look different in the front and in the back,
and to fully appreciate them, visitors need to see the object from
all angles [24]. Also, seeing garments from up-close enhances the
visitor experience [36] [35]. It not only results in the excitement
of seeing valuable objects from a really small distance, but also
allows to see details, which is really important, as some garments
might look completely different from afar [24]. One element that
often restricts visitors from seeing exhibits in detail is the glass
around the objects. Getting rid of the glass can strongly benefit
the exhibition experience by allowing a better view of the exhibit,
avoiding ugly light reflections and creating an increased sense of
intimacy between the visitor and the garment [24].

2.5 Social Virtual Reality
Many of the challenges described above can be addressed using
social VR. In VR the user can freely manipulate the object, which
makes the experience of interacting with clothes more "real". The
decision of which part of the clothing to show and how to present
it would not need to be taken as the visitor could rotate the piece,
disassemble it into parts, put it together, or zoom it in and out.

Another benefit of VR is the possibility to constantly display all
of the exhibits. Historic clothes are prone to destruction and need
to be regularly taken out of the exhibition for conservation [28].
The VR version of the exhibits would be available all year round.
Moreover, it would be possible to show the visitors pieces that are
never available to them in the real world because, for example, they
are too delicate to be displayed in the museum [26]. VR can also
provide interactivity in delivering information.

As social VR experiences are proven to positively influence the
relationship between people [12], we can suspect that a social VR

Figure 2: Focus Group with museum curators.

museummight have a big impact on building and improving connec-
tions between individuals. Moreover, as most people go to museums
in pairs or groups [10], creating an experience designed for more
than one person would be more fit for the context of their visit.

3 Focus Group
Designing social museum exhibitions, fashion exhibitions and VR
experiences have well-established, scientifically proven processes
and requirements. However, to our knowledge, no research has yet
been conducted on how to create a successful experience combin-
ing all of these elements. To define how to do that, a focus group
exploring the design process of the Social Virtual Reality Fash-
ion Exhibition was organized. The picture from the focus group is
shown in Figure 2.

3.1 Methodology
Four museum curators, out of whom three with a focus on fashion
heritage, were invited to take part in the focus group. Based on the
literature review, six goals were set to achieve during the workshop:

(1) Learning about challenges that fashion museums encounter
nowadays.

(2) Gathering ideas about howwe could answer those challenges
using social Virtual Reality.

(3) Setting the requirements for the exhibits that should be cho-
sen for the social Virtual Reality exhibition.

(4) Discussion on how to present exhibits and information.
(5) Brainstorming about interactions (user-object and user-user).
(6) Open discussion about all other design elements.

The workshop lasted 2,5 hours and consisted of a short social VR
technology introduction and interactive exercises. The exercises
were prepared based on the knowledge gathered during the litera-
ture review stage. The meeting resulted in ideas written on upfront
prepared worksheets and a recording of the discussions. The data
was transcribed and analyzed based on Constructivist Grounded
Theory [8]. The data analysis mapping is presented in Figure 3.
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Figure 3: Focus Group data analysis.

3.2 Results
As a result of the analysis, a few concepts important for the re-
search emerged: context, learning, experience, and vulnerability.
Two of those - learning and experience - manifested as goals that
the museum would like to achieve through the social VR exhibition.
Vulnerability was chosen to be the main topic of the exhibition and
the requirement in the selection process of the garments.

3.2.1 Experience. During the focus group, many aspects impor-
tant for the User Experience emerged. Firstly, the synergy between
exhibit, information and interactions turned out to be an impor-
tant topic. Curators were convinced that a good balance and well-
designed connection between those three elements can lead to a
very pleasant, interesting and easily approachable experience. Also
connection between the exhibits turns out to be of high importance.
It helps to create a consistent story across the exhibition, which in
turn has a positive effect on the whole experience [13] [21].

Another idea that could enhance the experience was creating a
performance with the museum objects playing as props. Curators
mentioned the possibility of making a fashion show or presenting
to the public the "work behind the scenes" - the restoration process
that normally happens behind closed doors. One of the experts
mentioned an example of the exhibition she saw at the Victoria
and Albert Museum in London - "Hollywood Costume"1. She men-
tioned it was an amazing experience as she could see the costumes
integrated into the iconic movie scenes, and admire how they are
used as props. Both of these examples, the stories and the creation
of performance using the exhibits, lead to a very important element
that strongly influences the experience - context [1].

Finally, according to curators, the possibility of seeing the ex-
hibits better and interacting with them would have a beneficial
influence on the experience. During the focus group, the problem
experts often identified was that many museums struggle to be
visitor-friendly: they are big, with many exhibits, and hence over-
whelming. The way of presenting the objects is often very static
and the information is communicated by long blocks of text. The
interactivity might provide solutions to those problems: it might
break down the routine and make the presentation of the exhibits
and information more entertaining. The research already confirmed
that interactivity has a huge impact on user experience and users

1http://www.vam.ac.uk/content/exhibitions/exhibition-hollywood-costume/about-
the-exhibition/

are strongly attracted to the interactive features [31]. However, too
many interactive elements can also result in losing consistency and
introducing chaos into the exhibition [2]. As already mentioned, it
is important to maintain the synergy and good proportions between
interactivity, information and the exhibits themselves.

Another issue is crowds in museums. They can cause physical
discomfort and irritability, noise and the violation of distance norms
that often result in frustration [13]. When the museum is filled with
people, it makes it hard to see the exhibits, which can ruin the
experience. It is important to provide a good visibility of the ex-
hibit, as it strongly impacts the amount of attention people pay
to the object [18]. Moreover, seeing small details that are usually
not visible from behind the glass and experimenting, maybe even
discovering something about the exhibits, might improve the expe-
rience drastically. Those last findings have a significant influence
on yet another important for museums area - learning.

3.2.2 Learning. As mentioned above, experience has a significant
influence on visitors’ learning.Watching a performance is proven to
make the audience build interest in the underlying topic and makes
gaining knowledge more effective compared to traditional learning
methods [16] [27]. According to the literature, performing in the
act and taking an active part in creating it is even more effective in
sparking curiosity and developing a long-term understanding of
the subjects explored in the performance [4] [17]. Using social VR
could make taking an active part in historical clothing-related per-
formances accessible for everybody, which, in the physical world,
is usually not possible.

Having better access to the exhibits and seeing the details also
improves learning. When there are no crowds in the museum, it is
easier to investigate the object without feeling stressed out about
taking too much time in front of the exhibit [13]. Lack of physi-
cal distractions, like noise and limited physical space, also helps
to focus on the exhibit. When adding to that the possibility of
seeing details that are difficult to spot or even not visible to the
naked eye, the interest and possibilities of learning grow drastically.

3.2.3 Context. During the focus group curators emphasized the
relevance of context - connecting the exhibits to events, times, lo-
cations, stories and contemporary times. Those links should enable
visitors to establish emotional connections with the objects. To-
gether with improved experience, the benefit of gaining knowledge
appears. Relating the exhibits to contemporary times might im-
prove understanding of past events, help people connect with them
and treat them more seriously, which in turn can educate people
on how to make (socially) responsible choices nowadays [3].

Context might be introduced to the exhibition in many ways.
Let’s start with performances that are a perfect opportunity to build
context around the exhibit. While creating the performance the
authors have the freedom of shaping the environment around the
object due to their needs. They have various tools: scenography,
props, lights, music, story, and more, that can make the world
around the exhibit more authentic and present. During the focus
group, one of the curators described a performance-based museum
exhibition as follows: "It was like stepping into another world and
seeing the garments and how the garments were worn, and how the
actors performed into them". She also mentioned an exhibition that
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took part in Antwerp, in which the movement specialist and dancer
worked with old garments to create an accurate fashion show. They
studied the garments, pictures and times of the objects, and then
replicated the way of walking of people from this period who were
actually wearing this type of clothes in their everyday lives. She
said it was very impressive to see how different the movement of
the body was and how the material movement corresponded to this
old way of walking. This is a clear, really interesting example of
how the context can be used to show the information about the
object that otherwise is difficult to uncover and how much positive
influence it has on the experience. It is also important to note the
benefit of knowledge retention here - in the end, she still remembers
those exhibitions and claims they were one of the best she had seen.

Creating a story is not only achieved by performance. The cura-
tors can rely on connections between exhibits that might build the
context of events, people and times. This method promotes a deeper
visitor engagement with the exhibits, encouraging them to perceive
these exhibits as integral components of a broader, interconnected
narrative or theme, rather than as standalone items, which in turn
positively influences experience and learning [5]. This is also of
special relevance for social VR exhibitions, as the technology would
allow the use of exhibits that are not placed at the same location
but connect together and create a consistent story.

3.2.4 Fashion artifacts and vulnerability. The last, very important
conclusion from the focus group workshop is the main characteris-
tic of the garments to be chosen for the exhibition - their vulnera-
bility. Museums own pieces that are so fragile that cannot be put
on display or even touched by the curators. Placing these objects
in a social VR fashion exhibition not only contributes to the preser-
vation of the fashion and the possibility of showing people the
lost garments, but also has high educational value. The garments’
models can offer valuable perspectives on the initial structure and
appearance of old textiles. This can enrich the understanding and
admiration of these artifacts, both among experts and the broader
audience, as well as provide a research tool for historians [6] [11].

Vulnerability is also a story itself. Presenting people with arti-
facts that cannot be touched anymore can convey a sense of tran-
sience, showing that objects are also not eternal. There are multiple
studies showing that strong emotions are triggered when people
perceive vulnerability in other individuals [11]. One could assume
that showing the story about the fragility of objects would also
cause at least a slight emotional reaction, which is desired to create
a better user experience.

3.3 Design requirements
The focus group provided many requirements and important for
the experience design elements:

(1) The exhibits should be connected to each other through
a well-curated story.

(2) The synergy between exhibits, information about them
and interactions should be maintained.

(3) Context and interactions should be incorporated for a
good user experience.
Context, based on the results from the experiment, can be
introduced using performance, showing elements familiar to
the visitors or creating a story. For the interactions, curators

listed two types of interactions with the objects: direct (di-
rectly impacting the presented piece, like rotation or virtual
try-outs) and indirect (more focused on elements around
the garments, like games or knowledge quizzes). The idea of
virtual try-outs of garments was heavily discussed, however
was finally dismissed based on the problem with historical
accuracy: people in the 19th century had different height,
shape of the body and way of walking. Showing the partici-
pants dress from these times displayed around their bodies
and saying that is how they would look like in the 19th
century would be a lie.

(4) Theway the exhibits are displayed and the information
is given should be approachable for everybody.
To achieve that, the concept of familiarity could be used
by, for example, introducing various narratives that fit a
broader audience. The curators pointed out the importance
of showing the details of the exhibits, introducing context
while presenting the object and giving information, but at the
same time limiting the amount of content to not overwhelm
the visitor. The exhibition should be focused on the visitors
and allow them to gain long-term knowledge.

(5) The scans of real garments should be used.
Instead of using models created based on the garments, we
should use the scans of actual objects. This way the visitors
would be given an opportunity to see actual pieces, with
all the elements exactly the way they are in the physical
objects and curators would gain a chance to further study
the artifacts.

(6) While selecting the artifacts, the priority should be
given to fragile objects.
The objects selected for the exhibition should be (or soon
become) too fragile to be physically displayed in themuseum,
so that by placing them in a VR exhibition we could still show
them to the public.

All of those elements have been taken into account while designing
the environment. However, during many of the co-design sessions
with stakeholders taking part in the project, some of the ideas
changed, were adjusted or completely dropped, while other con-
cepts emerged. Nevertheless, many of the elements determined by
the focus group were directly implemented into the final design of
the experience.

4 Social VR Fashion Exhibition Design
4.1 Methodology
The focus group with curators introduced the background knowl-
edge on what is important in the design of the experience. How-
ever, to ensure the best possible outcome, we decided to take a
user-centered design approach. During the seven months of the de-
sign and development process, eight co-design sessions took place.
Their goal was to consult the experts and users at each stage of the
design and development process, adjusting the project based on the
outcomes of these discussions. A total of fifteen people participated
in the meetings in various configurations. Among the participants,
there were six curators, four of whom with expertise in fashion
exhibitions, an experience designer specialized in fashion, five so-
cial XR experts and three users. After the final design was ready,
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the validation session was organized. The diagram showing the
timeline of the design process is shown in Figure 1.

4.2 Design decisions
The starting point of our process was collecting the exhibits. In
the experience, the scans of garments are used, which are not so
easily available at the moment. We were limited to choose mainly
from the objects that were already scanned. Only a few garments
were scanned purposefully for this project to make the story more
coherent. Thus, the research to find the themes for the exhibition
was based on the garments that were available. After collecting the
exhibits and conducting the research the curators working within
the project and the designer specialized in fashion created the story
connecting all of the collected exhibits into one whole. The scanned
garments play the role of star exhibits. They lead the narrative,
and other artefacts further expand on the exhibition story. The
curators and the designer also shared with us information about
the exhibits that could be placed in the social VR experience. An
advantage that social VR exhibition has is the freedom to shape the
space. Here it is possible to arrange the exhibition rooms in any
desired way. There are no physical or financial restrictions; the only
limitation is the time that is needed to develop the space. It was
decided that the exhibition will consist of three rooms, each of them
providing a different context. In each of those rooms a sub-story
of the exhibition is told by the artefacts, together creating a bigger
and more complex narrative. After creating the space the garments
were placed in the rooms. After that, to introduce sociality into the
experience, it was integrated with VR2Gather [34] which provides
real-time user representation using pointclouds and is designed to
run with Unity.

4.2.1 Experience design. The design that was concluded from all
of the co-design meetings consisted of a training area and three
exhibition rooms. Each of the exhibition rooms introduces a differ-
ent context in a form of various design styles: a modern museum, a
neutral gallery room and a historical room.

For the majority of people, visiting a museum is a social activity.
It is important that the virtual museum also allows to visit the exhi-
bition with a companion and fulfills the need for social interaction.
Hence, the experience is designed for two or more participants.

After deciding on the general concept, context introduction and
sociality of the exhibition, the experience timeline was created. The
participants start the visit with a training where they learn how to
use controllers to move around and interact with the environment.
After getting familiar with the controls, the participants start their
journey through three exhibition rooms. The order of the rooms
was designed to introduce as little confusion as possible - hence the
neutral room is in the middle between the modern and historical.

After the training area, the participants move on and explore
the first exhibition room. Here, at the beginning of their path, they
encounter a virtual mirror, in which they can see what they look
like - for this experience, their virtual bodies are created using
point cloud volumetric video, which allows their virtual selves to
look exactly like their real bodies. The realistic representation of
their bodies positively influences the users’ immersion and sense
of presence in the environment [34]. After the participants are
finished looking in the mirror, they move on to the exhibits’ display.

There, two garments are shown. The users can closely look at and
interact with them. The visitors are also provided with the basic
information about the exhibits. When the participants decide that
they have already explored the room and want to move to the next
space, each of them needs to click the teleportation button assigned
to them. This action moves them to the second exhibition room,
which is designed as a neutral space. There, similarly to the first
room, the visitors explore the space, interact with the exhibit and
read information about it. When they are ready to go, one of them
clicks the teleportation button and both visitors are moved to the
last room - the historical space. Here they once again explore the
space, inspect and interact with the garment and get information
about it. After finishing those activities, one of the participants
clicks the teleportation button and they are moved back to the
training area. This is the end of the fashion exhibition experience.

4.2.2 Design of the rooms and interactions with exhibits. The de-
sign of the first room, the modern room, was inspired by a real
museum, namely the Netherlands Institute for Sound and Vision
(NISV) building, and it is based on the design from another project
in which our team cooperated with NISV [29].
Two exhibits that are placed in this room are displayed on a wooden
background. The space itself is huge and pretty dark, so a well-
defined display was needed to make the exhibits well-visible. For
the same reason stronger lights are pointing to the two garments.
In between them one can find the information display with two
interaction panels attached on both sides. The information display
contains text with basic facts about the garment and a picture of
it. At the bottom part of the display, one can find a button with
an arrow, which allows to switch to the next information page
(describing the second garment). The interaction panels consist of
two rotation buttons, zoom-in, zoom-out and reset, which allow to
manipulate the garments. Apart from the exhibition part, the room
consists of two other important zones: training and mirror areas.

The second roomwas designed to have a neutral atmosphere. The
colors are maintained in the grayscale, the space does not include
any decoration except for the posters related to the exhibition topic.
The space visible behind the window was left unchanged from
the Unity’s default blurred horizon and blue sky, not to disturb
the neutrality of the room. The exhibit is located in the corner of
the room and is placed on a pedestal. In front of it one can find
an interaction panel. The interactions are exactly the same as in
the previous room. The information is displayed on a black screen
placed on a similar panel as the interaction buttons.

The last room was designed to recall a 19th-century house, as
most of the garments chosen to be displayed in this exhibition come
from the 19th century. The floor is wooden, the walls are covered
with Victorian-era floral wallpaper and the ceiling is decorated
with elegant tiles. Around the room one can find many objects
from the epoch: a big, wooden wardrobe, a decorative chandelier
or a gold-covered clock. One of the more interesting parts is the
cabinet containing arsenic rocks. The reason for the presence of
this additional exhibit is the history of the dress presented in the
room - to achieve the deep, green color of the garment, arsenic
was used. Behind the window the panorama shows Amsterdam
townhouses. The exhibit is located in the corner of the room on
a wooden pedestal. The interaction panel is placed on the wall
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next to the exhibit. Similarly to the one in the previous room, it
has zoom-in, zoom-out, rotate and reset options. The information
about the garment is displayed on a semi-transparent black screen
hanging in the air on the right side of the space. The designs of all
of the rooms are presented in Figure 4 and the interaction panels
in Figure 5.

4.2.3 Virtual museum exhibits. The garments chosen for the social
VR fashion exhibition all share one important characteristic: they
are very fragile, usually even too vulnerable to be displayed in
the physical exhibition. The garments have been scanned using
photogrammetry to ensure that they will be perfect representations
of the real garments, preserving their exact shape, structure and
appearance. All of the garments come from the 19th century, except
for one, which was created at the beginning of the 20th century.

4.2.4 Interactions between visitors. There are three types of interac-
tion between visitors in the experience: guided interaction, natural
interaction and environment-triggered interaction. The first type,
guided interaction, is represented in the experience by the telepor-
tation mechanism in the first room. To move to the next space two
of the visitors need to cooperate, as each of them has to click one
of the teleportation buttons. Natural interaction is every commu-
nication, verbal and nonverbal, that emerges between the users
on its own, simply because of the fact that they are in the same
virtual space where they can see and hear each other. The last type
of interaction - environment-triggered interaction - describes all of
the actions the users take together that are directly influenced by
the elements of the virtual world. An example of such interaction
is trying to adjust the size of the dress by one of the participants
while the other one plays the role of a model.

5 Validation
5.1 Methodology
After the designwas ready and the experiencewas implemented, the
evaluation session was organized. In this experiment, similarly to
the focus group session, there were some participants whose focus
lies on fashion (4 people) and some having expertise in different
areas (2 people). The session aimed at discussing the design of the
environment, the presentation of the objects and information about
them and deciding on how to improve the whole experience. The
session was divided into two parts. Firstly, the participants tested
the experience in pairs. The think-aloud protocol [20] was adapted
for this part of the experiment. To address the specific, important
issues, some additional questions were prepared. In order not to
disturb the experience, the participants were first given time to
explore the room and then, before they moved to the next space,
the prepared questions (per room) were asked. The questions are
shown in Appendix A. For this part of the validation the sound
and video recordings of the computer screen showing what the
participants were looking at were taken. The reason for that was
the need to know what element of the experience the participant
was talking about at a particular moment.

The second part of the validation session was based on discus-
sion. Each of the participants was asked what they think about
the experience, what they find well-made and what should be im-
proved. After each given opinion, there was a small discussion

about the aspect pointed out by the speaker. The discussions were
audio-recorded.

After the session the data was transcribed and analyzed using
Constructivist Grounded Theory [8].

5.2 Results
Overall, the experts were impressed by the design of the experience.
They liked the diversity of the rooms, found interactions enjoyable
and the whole experience interesting.

The data shows that a key goal for museums to achieve through
social VR fashion exhibition is to share knowledge and deepen
understanding of the objects and their history. It can be achieved
by allowing to present and interact with objects that cannot be
presented in the physical world anymore and introducing the pos-
sibility of passing information in a more interesting way. However,
as the audience is expected to be very diverse, we need to be careful
to ensure the visitors pay attention and do not miss the story that
the curators want to tell them. Some of the users might be mainly
interested in the novelty of the technology and hence focused on
the way social VR works rather than the story presented in the
exhibition. Other ones can have problems with using controllers
which can be disturbing and cause them to miss (part of) the nar-
rative. During the expert validation session a few solutions to this
problem have been proposed.

Firstly, synergy has the potential to help attract people inter-
ested mainly in the novelty of technology also to other elements of
the experience, like, for example, the story. This time the experts
mentioned mainly the connection and a good balance between
technology, exhibits, narrative, space and room design (aesthetics).
All of these elements should be logically tied together creating one
whole, in which particular elements do not fight with each other
but rather complement each other. The important element - the
story - also needs to play by this rule. It is better for it to be simple,
but well executed and fitting together with the whole exhibition.
While talking about the synergy the participants gave examples
of visually connecting the exhibit with the surrounding or adding
decorations connected to the main exhibit.

Another solution to the problem of variety in the target audi-
ence is keeping the environment, interactions and the story simple.
However, there are also some challenges associated with this idea.
Firstly, as the curators repeated many times: "Mirroring the real
world is a bad idea. You would never have an experience that is
better than the real world.". According to the participants we should
create something that does not resemble reality - the best idea is
going beyond the schemes instead of recreating the actual museum.
The problem that appears here is that creating something simple
and straightforward, but at the same time creative and out of our
world is difficult. Those descriptions even exclude each other up to
some level - for some participants being in a weird environment
might be overwhelming. It is necessary to find a balance between
something simple and user-friendly and something interesting that
ensures a great user experience. As it turned out during the exper-
iment, to address this dilemma another approach is needed. The
context can be used to gradually introduce the visitor to the vir-
tual world. The visitor should start their virtual museum visit in a
room designed to mirror the physical space they are currently in.
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(a) Modern room design. (b) Historical room design.

(c) Historical room design - additional objects. (d) Neutral room design.

Figure 4: The designs of 3 rooms created for the social VR museum exhibition.

(a) Interaction panel - historical
room.

(b) Interaction panel - modern
room.

(c) Interaction panel - neutral
room.

Figure 5: Interaction panels.

This, according to the experts taking part in the validation session,
should allow for a smooth transition from the real to the virtual
world. The participants will be able to learn how to interact with the
environment in a safe space, without feeling of being overwhelmed.
The second room should have context fitted to the topic of the
exhibition. This space should already be different from the room in
which visitors are physically present, but still pretty normal - some-
thing that could exist in the real world. However, some "unnatural"
elements are slowly being introduced there, like floating elements
or a playful way of giving information. Finally, the third room can
feel unreal. During the session the participants gave a few ideas of

what this space could look like: "oniric", "crazy", darkness with light
just on the exhibits or space without boundaries surrounded by
a never-ending horizon. According to the experts, it should make
it easier for the visitors to get the full message. As the story and
information will be given gradually together with visitors’ growing
control skills and understanding of the virtual space, they should
not be so distracted by the technology or handling the controllers,
and hence be able to catch more of the prepared narrative.

6 Conclusion
The presented work results in a workflow for creating digital exhi-
bitions, which engages the museum curators and technical experts
throughout the whole process. This ensures that the potential of the
technology in the project is fully utilized. The study also provides
a list of requirements that need to be met to ensure the exhibition
fulfills important for the museum goals: satisfying user experience
and successful knowledge transfer to the visitors. The next step is
to build the final exhibition based on validation results, present it at
the museum for public feedback, and conduct a user study on how
contextual elements affect experience, learning, and social inter-
action. Naturally, this specific exhibition reflects the vision of the
curators we worked with; however, the process and methodology
are generalizable to other cultural institutions. User engagement
will be measured using a questionnaire designed for cultural events,
adapted to the context of the exhibition [19].

Acknowledgments
This work was supported in part by a grant from 5Dculture.

 

54



Curating with Technology: How to Bring Old Fashion Back to Life in Museum Exhibitions IXR ’25, October 27–28, 2025, Dublin, Ireland

References
[1] Jennifer D Adams. 2007. The historical context of science and education at the

American Museum of Natural History. Cultural Studies of Science Education 2
(2007), 393–440.

[2] Sue Allen and Joshua Gutwill. 2004. Designing with multiple interactives: Five
common pitfalls. Curator: The Museum Journal 47, 2 (2004), 199–212.

[3] Keith C Barton and Linda S Levstik. 2004. Teaching history for the common good.
Routledge.

[4] Kenan Bas and Esen Durmus. 2019. Pre-Test the Effect of Teaching Social Studies
Course through Performing Arts on the Students’ Academic Achievement and
Permanence of Their Knowledge. International Journal of Education and Literacy
Studies 7, 2 (2019), 107–121.

[5] Leslie Bedford. 2016. The art of museum exhibitions: How story and imagination
create aesthetic experiences. Routledge.

[6] Sarah A Bendall. 2019. The case of the “French Vardinggale”: A methodological
approach to reconstructing and understanding ephemeral garments. Fashion
Theory 23, 3 (2019), 363–399.

[7] David Brieber, Marcos Nadal, and Helmut Leder. 2015. In the white cube: Museum
context enhances the valuation and memory of art. Acta psychologica 154 (2015),
36–42.

[8] Kathy Charmaz. 2017. Constructivist grounded theory. The journal of positive
psychology 12, 3 (2017), 299–300.

[9] Liu Danyun and Cheong Yeong Jiun. 2016. Historical cultural art heritage come
alive: Interactive design in Taiwan palace museum as a case study. In 2016 22nd
International Conference on Virtual System & Multimedia (VSMM). IEEE, 1–8.

[10] Stéphane Debenedetti. 2003. Investigating the role of companions in the art
museum experience. International Journal of Arts Management (2003), 52–63.

[11] Anton JM Dijker. 2010. Perceived vulnerability as a common basis of moral
emotions. British Journal of Social Psychology 49, 2 (2010), 415–423.

[12] Guo Freeman and Dane Acena. 2021. Hugging from a distance: Building inter-
personal relationships in social virtual reality. In ACM international conference
on interactive media experiences. 84–95.

[13] Christina Goulding. 2000. The museum environment and the visitor experience.
European Journal of marketing 34, 3/4 (2000), 261–278.

[14] Daria E Jaremen and Andrzej Rapacz. 2018. Cultural events as a method for
creating a new future for museums. Turyzm 28, 1 (2018), 25–33.

[15] Myunghwa Kang and Ulrike Gretzel. 2012. Effects of podcast tours on tourist
experiences in a national park. Tourism Management 33, 2 (2012), 440–455.

[16] Brian Kisida, Laura Goodwin, and Daniel H Bowen. 2020. Teaching history
through theater: The effects of arts integration on students’ knowledge and
attitudes. AERA Open 6, 1 (2020), 2332858420902712.

[17] Laure Kloetzer, Simon Henein, Ramiro Tau, Susanne Martin, and Joëlle Valte-
rio. 2020. Teaching through performing arts in higher education: Examples in
engineering and psychology. (2020).

[18] Jakub Krukar and Ruth Conroy Dalton. 2020. How the visitors’ cognitive engage-
ment is driven (but not dictated) by the visibility and co-visibility of art exhibits.
Frontiers in psychology 11 (2020), 350.

[19] Sueyoon Lee, Irene Viola, Silvia Rossi, Zhirui Guo, Ignacio Reimat, Kinga Ławicka,
Alina Striner, and Pablo Cesar. 2024. Designing and evaluating a vr lobby for
a socially enriching remote opera watching experience. IEEE Transactions on
Visualization and Computer Graphics 30, 5 (2024), 2055–2065.

[20] Clayton Lewis. 1982. Using the’thinking-aloud’method in cognitive interface
design. Research Report RC9265, IBM TJ Watson Research Center (1982).

[21] Anna Lundqvist, Veronica Liljander, Johanna Gummerus, and Allard Van Riel.
2013. The impact of storytelling on the consumer brand experience: The case of
a firm-originated story. Journal of brand management 20 (2013), 283–297.

[22] SharonMacdonald. 2007. Interconnecting: museum visiting and exhibition design.
CoDesign 3, S1 (2007), 149–162.

[23] José Manuel Mas and Abel Monfort. 2021. From the social museum to the
digital social museum. ADResearch: Revista Internacional de Investigación En
Comunicación 24 (2021), 8–25.

[24] Lesley Ellis Miller, Victoria, and Royaume-Uni). Albert museum (Londres. 2017.
Balenciaga: Shaping Fashion. V & A Publishing.

[25] Joanna Minkiewicz, Jody Evans, and Kerrie Bridson. 2014. How do consumers
co-create their experiences? An exploration in the heritage sector. Journal of
marketing management 30, 1-2 (2014), 30–59.

[26] Louis Nisiotis, Lyuba Alboul, and Martin Beer. 2020. A prototype that fuses
virtual reality, robots, and social networks to create a new cyber–physical–social
eco-society system for cultural heritage. Sustainability 12, 2 (2020), 645.

[27] David T Overton and Maria Chatzichristodoulou. 2010. The teaching of science
through the performing arts. Procedia-Social and Behavioral Sciences 2, 2 (2010),
3871–3875.

[28] Alexandra Palmer. 2008. Untouchable: Creating desire and knowledge in museum
costume and textile exhibitions. Fashion Theory 12, 1 (2008), 31–63.

[29] Ignacio Reimat, Yanni Mei, Evangelos Alexiou, Jack Jansen, Jie Li, Shishir Subra-
manyam, Irene Viola, Johan Oomen, and Pablo Cesar. 2022. Mediascape xr: A

cultural heritage experience in social vr. In Proceedings of the 30th ACM Interna-
tional Conference on Multimedia. 6955–6957.

[30] Jessie Sun, Kelci Harris, and Simine Vazire. 2020. Is well-being associated with
the quantity and quality of social interactions? Journal of Personality and Social
Psychology 119, 6 (2020), 1478.

[31] Alistair Sutcliffe and Jennefer Hart. 2017. Analyzing the role of interactivity
in user experience. International Journal of Human–Computer Interaction 33, 3
(2017), 229–240.

[32] Clara Swaboda. 2019. The art of display: How exhibition context influences the
appreciation of artworks in museums. Unpublished master’s thesis (2019).

[33] Kali Tzortzi. 2007. Museum building design and exhibition layout. In Proceedings
of the 6th International Space Syntax Symposium, Istanbul, Turkey, Vol. 1215. 072.

[34] Irene Viola, Jack Jansen, Shishir Subramanyam, Ignacio Reimat, and Pablo Ce-
sar. 2023. Vr2gather: A collaborative, social virtual reality system for adaptive,
multiparty real-time communication. IEEE MultiMedia 30, 2 (2023), 48–59.

[35] Gordana Vrencoska. 2015. Museum Fashion Exhibitions: The fashion designer as
an artist and new paradigms of communication with the audience. New space in
art and science 515 (2015), 528.

[36] Louise Wallenberg. 2020. Art, life, and the fashion museum: for a more solidarian
exhibition practice. Fashion and Textiles 7, 1 (2020), 17.

[37] Karolina Wylężek, Irene Viola, Pablo Cesar, Jack Jansen, Suzanne Mulder, Dylan
Eno, Wytze Koppelman, Marta Franceschini, Marco Rendina, and Ninke Bloem-
berg. 2025. Fashion Beneath the Skin-a Fashion Exhibition Experience in Social
Virtual Reality. In 2025 IEEE Conference on Virtual Reality and 3D User Interfaces
Abstracts and Workshops (VRW). IEEE, 1650–1651.

A Appendix one
Room 1:

(1) Environment:
(a) What do you think about the design of the room?
(b) Is the lighting good? What do you think about colours?

(2) Object:
(a) Are the exhibits of a good size?
(b) Are they placed well? (position, direction)
(c) What do you think about the interactions?
(d) Are the buttons easy to use?

(3) Information:
(a) What do you think about the information panel?
(b) What do you think specifically about its: position in the

room, size, readability and appearance?
(4) What do you think about the other objects that are placed

in the room?
(a) Do they fit in?
(b) Are they positioned well?
(c) What about their size and appearance?

(5) Navigation:
(a) Is the moving to the next room mechanism and task divi-

sion clear?

Room 2:
(1) Environment:
(a) What do you think about the design of the room?
(b) Is the lighting good? What do you think about colors?

(2) Object:
(a) Is the exhibit of a good size?
(b) Is it placed well? (position, direction)
(c) What do you think about the interaction panel? Its size

and positioning?
(3) Information:
(a) What do you think about the information panel?
(b) What do you think specifically about its: position in the

room, size, readability and appearance?
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(4) What do you think about the other objects that are placed
in the room?

(a) Do they fit in?
(b) Are they positioned well?
(c) What about their size and appearance?

(5) Navigation:
(a) Is it clear how should you go on with your visit? Is the

teleportation button well positioned and signalled?

Room 3:
(1) Environment:
(a) What do you think about the design of the room?
(b) What do you think about lighting and colours?

(2) Object:

(a) Is the exhibit of a good size?
(b) Is it placed well? (position, direction)
(c) What do you think about the interaction panel? Its size

and positioning?
(3) Information:
(a) What do you think about the information panel?
(b) What do you think specifically about its: position in the

room, size, readability and appearance?
(4) What do you think about the other objects that are placed

in the room?
(a) Do they fit in?
(b) Are they positioned well?
(c) What about their size and appearance?
(d) Is it clear what is shown in the showcase?
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