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Abstract—This paper explores whether older adults can remotely participate in museum visits with the help of virtual
environments. We design and build a system that supports shared
museum co-visits between onsite visitors inside the museum
and older adults from a care home. We make the experience
more engaging by providing a meaningful story, connecting the
objects in the museum. The aim of the study is to understand
whether older adults are able to use such technology and to
study the mediated sense of spatial presence, the experienced
social closeness, and the level of participants’ engagement and
enjoyment in the visit. We discuss the relationship between these
aspects and factors leading to a better remote experience for older
adults. The results show that older adults enjoy and engage in
remote visits, and that there is a positive correlation between
enjoyment, engagement and social closeness.
Index Terms—Remote Participation, Older Adults, Museums,
Interactive Visits, Drama-based approach

standardised questionnaires) are used as a means to better
understand users’ perceptions and their willingness to use
technology. This work builds on our previous works in which
we investigated what museum visitors share with non-visitors
[4], and under which conditions older adults could join in
museum visits remotely [5], [6].
The paper is strcutured as follows: we begin by describing the technology we use, we proceed with explaining the
research questions of interest, the experimental setup and
measures used, and we present the evaluation results. We
conclude by discussing the current experimental findings and
future directions.

I. I NTRODUCTION

We designed and developed our method through gathering
input from the institutions involved in the project, investigating
how to present content together with people who are familiar
with needs of older adults, and incorporating good UI designing practices for older adults. The first author had two
interviews with an educator and a psychologist (in a care home
and a day centre respectively) familiar with the final aim of the
project and its scope. With respect to following requirements
for interface development, we based our work on interface
design requirements for ICTs for older adults as described in
previous research [7].

In research on ageing much effort has been devoted to
identifying viable alternatives for meetings and interactions for
seniors physically separated from their homes, families and
friends. Mobility constraints, bereavement, declining social
networks or physical relocation have been proven to be closely
associated with poor mental and physical health [1]. Staying
in touch with people is important to older adults for social
support, and active participation in social events reduces the
risk of depression, anxiety and cognitive impairment [2].
Engaging in leisure activities has been shown to have positive
effects on quality of life and general well-being [3].
In this paper we propose a new method that enables older
adults to take part in a museum visit for a small group via
drama and evaluation of its use. In this drama-based visit,
the remote participant joins the onsite visitors as they walk
around the museum with the help of technology, both parties
are connected via an audio link, and the information about the
objects are presented in the form of a story / drama connecting
the objects in the exhibition. We test our method in situ, and
our main objective is getting general feedback about remote
visiting for older adults with a drama-based approach along
with potential improvements on the overall user experience.
Qualitative research methods (observations, semi-structured
interviews, and content analysis) together with quantitative
research methods (statistical analysis of data gathered from

II. T HE DRAMA APPROACH
A. Design stage

B. Implementation of the system
We designed the system that allows older adults to remotely
and virtually join a group that is physically touring the
museum. The central server hosts two types of servers: a
positioning server, responsible for tracking the general location
of each individual onsite visitor inside the museum with the
help of iBeacons carefully located next to objects, and a VoIP
(audio) server: responsible for establishing the audio channel
between the onsite and remote participants. We developed
two interventions, that is two software applications, one for
the onsite visitors (a native iOS application) and one for the
remote participants (a web application in a browser). The
server additionally hosts the backend (or the APIs) serving
both of the applications. All data exchanges and interactions
leverage the Internet as a communication channel and are

The story is about two aliens landing close to the museum,
who are not familiar with the history of the planet Earth. They
learn more about evolution on Earth based on the exhibits
in the museum. The drama is written in a non-linear fashion
allowing the onsite group to choose their own path. The story
ends with aliens discovering an important insight that may
save their race from extinction.
C. The remote application

Fig. 1. The museum placed iBeacons at important exhibits. The position of
the onsite visitor was determined via the beacons and the same content was
delivered to the remote visitor at home. There was an audio channel between
the remote and onsite visitor.

mediated by a centralized application server. The architecture
of the approach is illustrated in Figure 1.
The system tracks visitors’ locations inside the museum
and presents visitors with relevant presentations as they arrive
at an object. The system synchronously delivers the same
digital content to the remote participant: each second the
application server receives sensor updates from all clients,
and then redistributes the combined information to all clients,
informing them of the position, microphone, and other sensor
data from each onsite client. When the onsite visitors reach a
new position, the picture they see at the top of the interface
is updated to reflect this change. The onsite visitors use the
onsite application, while the remote visitor(s) at the same time
use the remote application inside the care home and are able
to follow one of the onsite visitors as they move inside the
museum and to engage in conversations with everyone via the
audio channel.
The system incorporates an audio drama (written and
recorded by a professional dramaturge and recording studio),
written specifically for various objects in the museum. Selected exhibits on the path are associated with specific story
segments. The story segments are delivered to both onsite and
remote visitor(s) only when all the onsite visitors are close
to the triggering exhibit’s iBeacon and when the group is
not talking (so as to avoid interrupting a conversation). The
APIs determine the time when a story segment should play,
or when the system is in a “conversation phase”, i.e a one
minute period after a story segment has played, and delivers
this information to all the clients. In this phase the screen is
black and participants can discuss further the presented content
without interruption. Several connectors, i.e. short phrases
that support and inspire discussion are played, to encourage
conversation if there’s a lack of ideas of what to talk about.

The interface of the remote application (Figure 2) is in
the form of a theatre stage. The “journey” to the museum
starts with a small animation representing the opening of the
red curtains on the stage. Once the user selects which onsite
visitor to follow, the application does not require any further
interaction in keeping with the suggestions from related work.
The theatre background is automatically updated based on the
exhibit in front of which the selected person in the museum
is actually standing, and the remote participant can see the
object the group members are currently looking at. In order
to facilitate and stimulate conversation, when the system is
not playing drama, the onsite visitors are depicted facing the
remote participant. While the audio drama is playing and the
participants are following the story, the onsite visitors are
depicted facing towards the presented exhibit.

Fig. 2. Remote visiting application: all the onsite companions are presented at
the stage, and the remote participant has the option to choose who to follow in
the visit (a), after the older adults selects the person to follow, the background
is automatically updated with a picture of the object that the selected onsite
visitor is seeing (b), and when all the onsite companions are at the same
object, and there is a story segment associated with this object, the system
enters in drama state, the group starts to listen to a story segment, the onsite
participants are facing the object and there are aliens on the stage, telling the
story of the object.

III. R ESEARCH QUESTIONS
Our research questions are devised to test the drama approach, and our research focuses specifically on the remote
participant(s) in our approach. Data regarding the onsite
visitors were collected and analyzed, but mainly in order to
examine their influence on the remote visitor experience.
RQ1: Is a drama-based visit an enjoyable experience for the
older adult?

RQ2: Do older adults feel engaged during a drama-based
remote visit?
RQ3: Do older adults experience spatial presence in a dramabased remote visit?
RQ4: Do remote participants experience social closeness with
the rest of the group in a drama-based visit?
RQ5: Do the dynamics of the onsite group influence the
experience of the remote participant(s)?
IV. M ETHOD
A. Participants
We had two types of participants: remote visitor(s) and
onsite visitor(s).
Older adult participants were selected from a care home far
away from the museum, at a home for many older adults with
physical difficulties in moving. Older adults were screened
based on their functional cognitive level. Short Portable Mental
Status Questionnaire (SPMSQ) [8] is a short questionnaire
assessing levels of intellectual functioning for older adults:
a score between 0 and 2 corresponds to intact intellectual
functioning, 3 to 4 indicates mild intellectual impairment, 5
to 7 corresponds to moderate intellectual impairment and 8
to 10 indicates severe intellectual impairment. We wanted to
investigate whether our tool can be used and is appropriate
for older adults with diverse abilities, so we only excluded
participants with severe intellectual impairment and for the
purpose of the experiment we chose participants with an
SPMSQ score below 7.
We recruited onsite younger adult visitors by word of mouth
inside the care home. The younger adults participated in
the study from the museum. Each session lasted around 45
minutes and we had 15 older adults that showed interest in
participating. Three participants did not take part: 2 due to
audio problems at the scheduled session and 1 did not feel
like participating that day, which left us with 12 participants
in total.
B. Measures
We used the following measures for our study.
1) Engagement: The ITC-Sense of Presence Inventory
(ICT-SOPI) questionnaire [9] is a technology-agnostic presence scale that consists of 46-items, each validated for independent use. We used the Engagement sub-scale (e.g., “I felt
involved (in the displayed environment)”, ”I enjoyed myself“,
“My experience was intense”).
2) Spatial presence: We also used the ICT-SOPI questionnaire here, using the Sense of Physical Space sub-scale
measuring the sense of being located in another place, in this
case the museum (e.g., “I had a sense of being in the scenes
displayed”, “I felt I could have reached out and touched things
(in the displayed environment)”).
3) Social closeness: The Inclusion of Other in Self scale
(IOS) [10] is a single-item, graphical measure that shows two
circles for self and others at various levels of distance until
they substantially overlap. Our participants indicated which

one best represents the perceived interaction with the onsite
companions.
4) Enjoyment: Four items on a five-point Likert scale from
the GEQ scale [11] measured enjoyment in the experience
(e.g., “I enjoyed the experience”).
5) Onsite group data: We collected the following data
regarding the onsite visitors:
1) The position of each onsite member each second
2) The state of the system at each second, i.e. in drama,
observe or just visiting
3) Audio recordings of the sessions
C. Data Collection
All the scales of the independent measures were combined
into one questionnaire that we administered to each participant
when they finished the testing. We additionally had a semistructured interview, debriefing the participants if they liked
the experience, which drama piece was their favorite and
least favorite, what they would change, and if they had
any additional comments about either the characters or the
interface.
V. R ESULTS
The three participants who did not finish the study and
did not complete the questionnaire were omitted from data
analysis, so our final data set contains 12 participants. Data
analysis was performed with the R statistical package.
We calculated Cronbach’s Alpha of the constructs to test
if the items measure the same construct, and to measure the
internal consistency. The reliability of the 4 scales that were
used in the questionnaires is acceptable (Cronbach’s Alpha
> 0.4), therefore, the items belonging to each scale seem
to describe one construct and all scales can be calculated as
mean scores. Taking into account that Social Closeness was
measured only by one item, we could not calculate Cronbach’s
Alpha for it. We report on the means and standard deviation
of each construct in (Figure 3).
Through ANOVA, we tested whether age had any significant
effects on our dependent variables, but no correlation was
found.

Fig. 3. Means and standard deviations of the constructs measured in the
study.

Next we looked at the correlations between independent
variables. We found that Enjoyment correlates significantly
with Engagement (r (12) = 0.834, p<0.001) and Social Closeness (r (12) = 0.605, p<0.05). Also Social Closeness correlated

with Engagement (r (12) = 0.605, p<0.05) and Enjoyment
(r (12) = 0.594, p<0.05) but not with Spatial presence.
Furthermore, Engagement correlates significantly with Spatial
Presence (r (12) = 0.660, p<0.05) and Enjoyment correlates
significantly with Spatial Presence (r(12) = 0.622, p<0.05).
What we understood from this is that within the use of our
tool, the constructs of Engagement, Enjoyment and Social
Closeness are highly correlated, whereas the constructs of
Social Closeness and Spatial Presence don’t seem to correlate.
We discuss the results further (together with the observation data) according to our five research questions outlined
previously.
1) RQ1: Is a drama-based visit an enjoyable experience
for the older adult?: In general we found a high degree of
enjoyment for the participants. Participants liked the visit and
they found it fun. Our non traditional alien “guides” in the
museum visit attracted attention to our participants, and each
session started with the elderly curiously questioning what and
who they are. The interactions between visitors (remote and
onsite) indicated a high level of overall enjoyment, allowing
users to focus on both looking at the exhibits and talking to
each other.
Some of the participants suggested having videos instead
of static photos, or perhaps a slideshow of several photos
changing over time to follow the story flow.
2) RQ2: Do older adults engage in a drama-based remote
visit?: Participants expressed comments and their points of
view about the exhibits presented, commenting primarily on
the content of the museum. The drama pieces, together with
the pictures of the objects and the people onsite, allowed the
elderly to deepen their interest in and develop curiosity for the
exhibits that they saw.
The connectors that followed story segments sometimes
stopped discussion rather than promote it. This was a drawback
especially for those elderly that forgot what they wanted to say
after the connector.
3) RQ3: Do older adults experience spatial presence in a
drama-based remote visit?: Our intuition was not confirmed,
and our study revealed that our system didn’t score highly
on the construct of spatial presence. Our participants didn’t
feel as though “they are there” in the displayed environment.
We believe that the lack of continuous flow of the image (a
limitation of the proximity-based positioning system we used)
is the main cause for the lack of appreciation of the spatial
rendering factor.
4) RQ4: Do remote participant experiences social closeness
with the rest of the group in a drama-based visit?: The
results show that the older adults felt as though they were
with someone and the feeling of experiencing social closeness
was quite high. In our experiment, people participated not
only as individuals, but as part of a social group, going
for a visit of a museum together. Being together with other
people in the shared activity of visiting a museum created
a more subjective feeling of group, and created a feeling
of togetherness that was reflected byboth onsite and remote
visitors in their questionnaire.

5) RQ5: Do the dynamics of the onsite group influence the
experience of the remote participant?: The groups typically
stayed together throughout the visit and there was usually
a strong overall tendency for maintaining the coherence of
the group. What we observed is that there was much more
interaction and communication when the onsite group consisted of two people, and in general the experience was more
fun as observed by the research assistants involved in the
testing. We observed the same dynamic when two elderly
adults participated together from the care home.
Limitations: The research presented in this paper has a
number of limitations. The study involved 12 older adults
which is a relatively small sample. A bigger sample is needed
to understand if the findings discovered are generalisable to
larger audiences.
VI. C ONCLUSIONS
In this experiment we explored whether older adults are
able to remotely participate in museum visits from home, and
explored further concepts such as engagement, enjoyment, and
presence in a remote museum visit using virtual environments.
We found evidence that remote participants feel as if they are
part of a group visiting the museum, and that they engage in
them and enjoy the virtual visits. Our museum visits proved
to be highly interactive experiences in which the remote
participant engages, but we understand from our results that
this engagement can be attained only if they enjoy themselves
and feel part of the group, and vice versa.
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