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Abstract
Purpose – This paper presents a study of a system that allows remote and onsite visitors to share a museum
visit together in real time. The remote visitors are older adults at a care home and their relatives and/or friends
who are at the museum. The museum visits are interactive. Meaningful stories accompany the museum exhibits,
and there’s an audio channel between onsite and remote visitors. The aim of the study is to determine whether
the remote visitors, i.e. older adults are able to use such technology and to study the mediated sense of spatial
presence, social closeness, engagement and enjoyment in the visit. This study discusses the relationship between
these aspects and factors leading to a better remote experience for older adults.
Design/methodology/approach – This study has 14 onsite and 12 remote older adult participants.
Standardized questionnaires measured the mediated sense of spatial presence, the experienced social closeness
and the level of participants’ engagement and enjoyment in the visit of the older adult participants and traced
onsite visitors in their position during the visit. The audio logs were subjected to thematic content analysis.
Findings – 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. The findings argue that both the audio
channel and the interactive story are important for creating an affective virtual experience: the audio channel
increases the sense of closeness, whereas the interactive story makes the visit more engaging, providing
structure, direction and purpose to the visit.
Originality/value – This work advances the state of art in the domain of technologies for older adults and
addresses the needs of this population to stay in contact with both people and places.
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1. Introduction
In research on aging, 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 are
closely associated with poor mental and physical health (Garattini et al., 2012). Restricted

© Galena Pisoni. Published by Emerald Publishing Limited. This article is published under the
Creative Commons Attribution (CC BY 4.0) licence. Anyone may reproduce, distribute, translate and
create derivative works of this article (for both commercial and non-commercial purposes), subject to
full attribution to the original publication and authors. The full terms of this licence maybe seen at
http://creativecommons.org/licences/by/4.0/legalcode

The authors would like to acknowledge and thank all the older adults who took part in the study
and thus made this work possible.

Evaluating
older adults’

ability

329

Received 11March 2020
Revised 27 July 2020

Accepted 24 October 2020

Journal of Systems and
Information Technology

Vol. 22 No. 4, 2020
pp. 329-350

EmeraldPublishingLimited
1328-7265

DOI 10.1108/JSIT-03-2020-0038

The current issue and full text archive of this journal is available on Emerald Insight at:
https://www.emerald.com/insight/1328-7265.htm

http://dx.doi.org/10.1108/JSIT-03-2020-0038


physical mobility reduces engagement in social activities and can lead to depression increasing
the chance of a decline in health (Zhao et al., 2014). Staying in touch with people is important to
older adults for social support. Active participation in social events reduces the risk of
depression, anxiety and cognitive impairment (Holtfreter et al., 2017). Engaging in leisure
activities has been shown to have a positive effect on the quality of life and general well-being
(Yates andOrrell, 2016).

Numerous studies explore how communication technologies can be successfully
incorporated into the everyday life of older adults. Information and communications
technologies (ICTs) for older adults impose unique challenges because:

� there are asymmetries in the communication needs between older adults and middle-
aged or younger adults; and

� there are different emotional and cognitive needs and abilities between older adults
and middle-aged or younger adults (Hope et al., 2014; Dragojevic et al., 2015;
Barbosa Neves et al., 2019).

Different technologies have been adopted by older adults and their family members and
they often provide a much better sense of connection than mobile phones.

Cultural heritage sites and museums increasingly use new technologies to connect with
visitors in an emotional, participatory, interactive and social fashion, even when the visitors
visit the museum virtually (Schall et al., 2018; Perry et al., 2017). Technologies are considered
valuable resources for engaging audiences and supporting their conversations. Many visitors
come to museums as part of small groups (Falk, 2016), and interaction among visitors may
enhance the entire visitor experience (Ant�on et al., 2018; Skydsgaard et al., 2016). New tools
for communication may increase this interaction and hence contribute to the visit. During a
visit, groups talk about their experiences in variety of ways: sometimes they talk about trivial
things, at other times about shared or individual past experiences, and some are clearly
informed by the details of what they see. Previous literature (Skydsgaard et al., 2016) has
shown that conversation at the moment of the visit is important as this is the moment when
co-construction of meaning happens, andmemories are created that can be recalled later.

In this paper we propose a new method that enables older adults to take an active part in a
museum visit for a small group via drama (Roussou andKatifori, 2018; Rubino et al., 2015). 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 is presented in the form of a story/drama connecting the objects in
the exhibition (Callaway et al., 2014; Rubino et al., 2015). We use this method in situ with the aim
of evaluating the suit ability of the technology for remote visitation of museums by older adults.
In addition, we look for potential improvements in 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 standardised
questionnaires) are used as a means to better understand users’ perceptions and their willingness
to use technology.With this researchwe aim to answer the following research questions:

RQ1. Is a drama-based visit an enjoyable experience for the older adult?

Our first research question is directed at understanding whether a visit with our
drama-based approach is enjoyable and how it affects the other variables. Given the
fact that we provide an interactive social visit, we expect participants to enjoy the
visit:
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RQ2. Do older adults feel engaged during a drama-based remote visit?

With this question we want to investigate if the participant actively engages in the visit, and
shows further interest in the presented content. We expect engagement to take place and to
have an effect on the other variables:

RQ3. Do older adults experience spatial presence in a drama-based remote visit?

This question is directed at whether the participant experienced a feeling of “being there”.
We expect the participants to experience spatial presence:

RQ4. Do remote participants experience social closeness with the rest of the group in a
drama-based visit?

Do remote participants feel as if they are part of the onsite group, or do they feel separated
because of their physical distance? With this question we want to investigate the ability of
our application to create the feeling of “being there with someone”, and find out whether
they feel they are part of the group:

RQ5. Do the dynamics of the onsite group influence the experience of the remote
participant (s)?

Is the remote participant experience correlated with the dynamics of the onsite group? For
example, if the group stays closer together or talks more during the visit, does the remote
participant enjoy or engage more in the visit? If the visit lasts longer will the remote
participant enjoy/engage more?We expect a positive correlation.

The wider goal of the research is to understand: older adults’ view on what the proposed
remote visiting system means for them and how it may be used; older adults’ perceived
usefulness and suitability and criteria for older adults to accept and use the system.

To our knowledge, there has been no prior research that specifically tests the use of the
drama-based approach for older adults in a remote museum visitation. Previous work
focused on other types of approaches for remote museum visitations for older adults
(Kostoska et al., 2015; Beer and Takayama, 2011; Kostoska et al., 2016; Pisoni et al., 2019;
Díaz-Rodríguez and Pisoni, 2020), and our work advances the state of art by providing an
empirical investigation of the appropriateness of the drama-based approach for remote
museum visits for older adults. Our work addresses the need of this population to stay in
contact with both people and places. We seek additional input as to whether the approach is
suitable and whether the system that we have created is indeed fit for purpose. From our
experiment, we understand that it was positively received by older adults, and our results
suggest potential benefits related to the social and communicative needs of older adults.

We report here on our results to underline the potential of technology like this to help
decrease the isolation that older adults experience and how technology like this can be used in a
care home. We begin by presenting background work and describing the specific technology
we used. We proceed by 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 how our research is situated within the larger discussion
about technology for social inclusion of the elderly.

2. Background
The potential for ICTs to bridge social and spatial barriers has been examined in
several studies (Cotten et al., 2011; Cotton et al., 2012; Winstead et al., 2013). Qualitative

Evaluating
older adults’

ability

331



studies with older adults using technologies like Google Maps with Street View and
virtual tours of institutions found that ICTs can provide a means of staying connected
with places of sentimental value or to “visit” places of interest that are no longer
accessible to them. These online visits resulted in lower levels of loneliness and social
isolation. Internet communication technology can help older adults feel as though they
are in companionship with others even when they are physically unable to leave their
residence (Barbosa Neves et al., 2019).

Technological advances offer “telepresence” or mobile remote presence (MRP) systems
as another opportunity for bridging social and spatial barriers for older adults
(Vandemeulebroucke et al., 2018). MRPs are designed to be teleoperated and are used to
improve communication between individuals. They have the potential to assist older adults
in instrumental activities of daily living as well as to foster social interaction between people
(Wang et al., 2017). A qualitative study where older adults used an MRP system identified
benefits for the participants such as being able to see and to be seen, reducing costs and
hassles associated with traveling, and reducing social isolation (Beer and Takayama, 2011).
Many of the participants expressed the desire to go outside, visit new places attend live
performances and visit museums.

Another way to alleviate mobility disadvantages for older adults is through the use of
virtual environments. Virtual environments offer users the ability to navigate in new or
known environments and contexts, interacting with people in different locations. Virtual
environments can provide a realistic experience, offering the participant’s a feeling of “being
there” in an environment, also defined as a sense of presence (Aljaroodi et al., 2019). In
addition, researchers have distinguished between: spatial presence, which refers to the sense
of physically being in another location, forgetting about the technology involved and
accepting the virtual environment as a real environment (Wirth, 2007), and social presence,
which is generally referred to as “the feeling of being together (and communicating) with
someone” (Biocca Harms and Burgoon, 2003). Research has shown that users are more likely
to accept virtual environments when the mediated environment is more salient (Decock
et al., 2014).

The use of virtual environments in museums is on the rise (D’Alba and Jones, 2013;
Roussou and Katifori, 2018). The aim is to increase interest in the museum topics as well as
offering seamless exploration from home. When users are emotionally and intellectually
engaged in the experience, their engagement increases their sense of presence. Virtual
environments hold the promise of achieving physical, sensory, and mental activity and
response.

To facilitate the process of engagement and collaboration between peers, narratives or
drama are often introduced into the museum contexts (Roussou and Katifori, 2018; Rubino
et al., 2015; Katifori et al., 2018).According to Gorini et al. (2011) narratives are responsible
for mental immersion through which users are engaged and involved in the experience, to
increase their sense of mediated presence. Results have shown that drama, when designed
for small groups, and combined with the raw emotion of being in front of actual original
artefacts, can emotionally engage visitors (Schall et al., 2018). We build specifically on this
previous research to try to make it inclusive for remote older adult visitors too.

The current system is an augmented version of a dramatic audio guide for small groups
(Callaway et al., 2014). It includes real-time sensors that monitor position and microphone
activity for each individual in the group, allowing us to determine whether they are talking
to each other and what exhibits they are looking at, as well as reinforcing a sense of group
togetherness by, for example, requiring group members to be physically near each other
before a dramatic presentation begins. While a large-scale evaluation is still underway, it
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has proven effective at promoting conversation in groups, especially when compared to
groups that use identical hardware but that isolate individuals with separate audio
presentations.

We also build on our previous research and on research on social museum experiences for
remote visitors (Peters et al., 2016; Ens et al., 2019; Kostoska et al., 2013). Studies with remote
participants have shown that social interaction with companion (s) while co-visiting, can
directly influence the remote visitor’s museum experience. They show that audio interaction,
spatial awareness and mutual visibility are essential factors for co-visiting between remote
users. Our work advances previous work by specifically investigating how we can use such
systems for social inclusion of older adults, and how we can improve remote visits from home
by tailoring it for older adults taking into account their special needs.

We additionally attempt to study hybrid social interactions in this scenario, i.e.
interactions where face-to-face interaction and mediated interaction occur in the same time
and group (Van Dijk et al., 2011). In our case remote person (s) interact with onsite visitor (s)
while they visit a museum. In this kind of interaction, the remote participant (s) might, as a
consequence of their distance, feel different about the group, and the outcomes of the visit.
Our work specifically focuses on studying the remote participant (s) in this scenario, and
identifying their potential concerns, benefits and criteria for acceptance of such a system.

3. Method
This study was carried out to test the drama-based approach with our target users, older
adults in a care home. The goal of the study is to evaluate the general usefulness of the
drama-based approach and to answer our specific research questions, i.e. to what extent
does it make users engage, enjoy, and feel as if they are there, physically and socially. For
this study, we used as a testbed a newmuseum of the natural sciences in Trento, Italy called
MUSE (www.muse.it/en), a museum targeting the topics of evolution, the nearby Dolomite
mountains, nature, natural history and biodiversity. For the purposes of this experiment we
chose the underground floor of the museumwhich focuses on the formation of the Earth and
evolution. The evaluation with the older adults took place at AziendaFeltrina “A.
Brandalise”, in Feltre, Italy, an institution 80 km from the museum. All activities were
undertaken in the Italian language.

3.1 Participants
We had two types of participants: remote visitor (s) and onsite visitor (s). A summary of the
people involved in the experiment, as well as the selection criteria is shown in Table 1.

Table 1.
Parties involved in
the study and their

selection criteria

People involved in the experiment

Remote visitor (s) Older adult (s), participating from care home
Onsite visitor (s) Young adult (s), participating from the museum
Research assistant at care home Introducing the remote visitor (s) to the experiment
Research assistant at museum Introducing the onsite visitor (s) to the experiment

Screening criteria for participant (s)
SPMSQ Below 7
Severe Physical Disability No

Screening criteria for onsite visitor (s)
Place of origin Same as the care home
Age Below 55
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Older adult participants who had physical difficulties in moving were selected from a care
home far away from the museum. They participated in the experiment with the aid of a
research assistant at the care home. The research assistant was responsible for establishing
the internet connection with the museum, introducing the participants to the experiment and
submitting the questionnaire at the end of the study.
The research assistant also took observation notes during the session.

Older adults were screened based on their functional cognitive level. The Short Portable
Mental Status Questionnaire (SPMSQ) (Pfeiffer, 1975) is a short questionnaire used to assess
levels of intellectual functioning in older adults: a score of 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 could be used and whether it was
appropriate for older adults with diverse abilities, so we only excluded participants with
severe intellectual impairment so, for the purpose of the experiment, we chose participants
with an SPMSQ score of below 7. The caregivers verbally invited the inhabitants in the care
home who fulfilled the criteria to participate in the study, explaining the details. The
selected care home is a rather large structure so we were able to use only those who showed
interest in participating on their own Table 2.

We recruited onsite younger adult visitors by word of mouth inside the care home. The
younger adults participated in the study from the museum in Trento together with another
research assistant at the museum who was responsible for helping them to use the tool. The
young adults were offered free entrance to the museum in exchange for their help. They
were relatives of the care home personnel or part of the personnel but not care givers or
people working directly with the participants. They did not know the older adult
participants personally, although they were quite familiar with the dynamics of the care
home and the everyday life of the elderly there. We chose younger adults from the same area
because of the cultural and linguistic affinity: building rapport would be much easier for
younger people who come from the same area as the older adults. Additionally, people
familiar with the everyday lifestyle in the care home, might know which topics could be
potentially sensitive to older adults, something that an average museum visitor would not
know.

Table 2.
Demographics of
study participants

ID Age Gender SPMSQ Co-visitors

P1 81 Female 2 Visited with P2 and 1 onsite visitor
P2 88 Female 1 Visited with P1 and 1 onsite visitor
P3 92 Female 0 Visited with P4 and 1 onsite visitor
P4 79 Female 2 Visited with P3 and 1 onsite visitor
P5 88 Female 0 Visited with 1 onsite visitor
P6 81 Female 5 Visited with 2 onsite visitors
P7 82 Male 5 Visited with 2 onsite visitors
P8 88 Female 0 Visited with P9 and 1 onsite visitor
P9 95 Female 3 Visited with P8 and 1 onsite visitor
P10 73 Female 1 Visited with 1 onsite visitor
P11 76 Female 0 Visited with P12 and 1 onsite visitor
P12 89 Female 1 Visited with P11 and 1 onsite visitor
P13 84 Female 0 Did not participate due to audio problems
P14 91 Female 2 Did not participate due to audio problems
P15 81 Female 1 Decided not to participate just before the session
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Each session lasted around 45min, and we had 15 older adults that showed interest in
participating. A total of 3 participants did not take part: 2 because of audio problems at the
scheduled session and 1 did not feel like participating on the day, which left us with 12
participants in total. This is in line with existing research (Lazar et al., 2017) that
recommends that distributed studies like ours, where the participants cannot come by
themselves, should include approximately 10 participants.

3.2 Measures
We used the followingmeasures for our study.

3.2.1 Engagement. The ICT-Sense of Presence Inventory (ICT-SOPI) questionnaire
(Lessiter et al., 2001) 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”).

3.2.2 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)”).

3.2.3 Social closeness. The Inclusion of Other in Self scale (IOS) (Aron et al., 1992) 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.

3.2.4 Enjoyment. Four items on a five-point Likert scale from the game experience
questionnaire scale (De Kort et al., 2007) measured enjoyment in the experience (e.g. “I
enjoyed the experience”).

3.2.5 Onsite group data.We collected the following data regarding the onsite visitors:

� The position of each onsite member each second.
� The state of the system at each second, i.e. in drama, observe or just visiting 3.

Audio recordings of the sessions.

We had three additional questions examining perceived suitability of the application for
visiting museums remotely, usefulness for the envisioned task, and whether participants
would use it for visiting other museums. Each item was a statement, and we invited
participants to state the level up to which they agreed or disagreed with the statement on a
five-point Likert scale, with 1 = “totally disagree” and 5 = “totally agree”.

3.3 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 instructed the
participants not to spend too much time thinking about the items, but just to fill them as fast
as possible.

The onsite research assistant filled out a pre-defined observation form1, taking notes
about what was happening during the experiment and what the remote participants were
doing. The notes included whether participant (s) laughed in the session, whether they
looked around, whether they talked to onsite participants, talked among themselves (in the
sessions where two participants participated at the same time), whether they touched the
screen and things presented on the screen, whether they talked on topic and whether they
talked about things not related to the experience.
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We additionally had a semi-structured interview2, debriefing the participants on whether
they liked the experience, which drama piece was their favourite and least favourite, what they
would change, and if they had any additional comments about either the characters or the
interface.

3.4 Procedure
Testing, approved by the University of Trento ethical committee, was conducted in diverse
sessions at the care home of each participating older adult. After participants signed the
informed consent form, the research assistant at the care home introduced the study and
informed the participant(s) that they were helping researchers to test a software intervention
for remote participation in museum visits by an onsite group from the same town. The
research assistant informed the participant (s) that they would complete a questionnaire
assessing the experience at the end of the study. She then introduced the application,
explaining the way it would work. The participant (s) were told that the onsite visitors were
watching the same museum content that they were watching. After being assured that the
participants understood the purpose of the application, the research assistant established
the link with the onsite visitors at the museum. The onsite visitors guided the participants
through the visit, interacting directly with the participant (s)via audio channel
communication, and indirectly by moving around the museum. A summary of the procedure
used with the older adults is given in Table 3. The research assistant at the museum used a
similar procedure with the onsite participants to introduce them to the onsite visit

The research assistant at the care home observed the behaviour of the remote user (s) and
took notes on potential design or communication problems.

The actual space where the activity took place in the care home significantly influenced
the user experience, and how users perceived the system and interacted with it. While
performing the study, we occupied different spaces inside the care home with different
participants. In the first few days, one of the sessions took place in a common room for daily
activities, and in the same room several other older adults were present at the time of testing.
The participant was easily distracted by the events happening around her, and in general it
was much more difficult to maintain focus on the activity. Some other sessions took place in
more peaceful rooms, like the care home kitchen, or a quiet reading space. We believe that
for an approach like ours to work in a care home, dedicated spaces should be assigned for
these types of activities. Additionally, we believe that the caregivers and their attitude and
approach played big role in adults’ terms of acceptance of the system in the care home:
personnel who are enthusiastic about the initiative create excitement about the experience in
the participants as well.

The look of the onsite and the remote visitor application are presented in Plate 1 and
Figure 1 respectively. The location of the onsite visitor inside the museum was tracked with
the help of iBeacons carefully located next to objects. After the iBeacon is detected

Table 3.
The research
assistant at the care
home follows these
procedural steps
when introducing the
application to the
older adult

Procedure steps

1 The participant signs the consent form
2 General introduction by Research assistant 1 about the purpose of the study
3 Research assistantsat the care homeexplainto the older adult participant (s)how the tool works
4 A link is established the onsite visitors
5 The questionnaire is submitted to the participant at the end of the experiment
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meaningful presentations are offered to the onsite visitors. The interface of the remote
visitor app is in the form of a theatre stage and the “journey” to the museum starts with a
small animation where the curtains on the stage open as in Figure 1(a). The theatre
background picture is automatically updated based on the object in front of which the group
is located, as depicted in Figure 1(b). If the participants are standing close to an object that
has a story segment associated with it, the system enters into a drama state: the curtains
close, the aliens appear on stage and an audio story segment starts as depicted in Figure 1(c).

4. Results
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. Plate 2
depicts some of the participants while taking part in the study.

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 (Santos, 1999). The reliability of the 4 scales that were used in the
questionnaires is acceptable (Table 4, 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 2.

Through ANOVA, we tested whether age had any significant effect on our dependent
variables, but no correlation was found.

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). Social Closeness also 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)

Plate 1.
An object inside the

museumwith an
iBeacon next to it (a)

and the onsite
application after the

iBeacon has been
detected (b)
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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 do not seem to correlate. How close participants felt with the onsite visitors did not
affect their feeling of “being there”with our drama-based approach and vice versa.

Additionally, drama was positively received by the older adults. We gathered general data
on the three extra questions, examining usefulness, suitability of the application and whether
they would use the application again for visiting other museums, we got high scores, which
only confirmed the suggestion that participants really liked the experience and found the
application useful and suitable for the task. The results are summed in Figure 3.

Next, we analysed the data we gathered from the observation notes. We treat the data by
summing it across the different categories of behaviour we observed. The observation notes
told us that all the participants talked with the onsite visitors, except for one who felt that the
approach was not for her, and relied on her friend in the session. Participants mainly talked on
topic, often introducing other topics too, but always having the topic of the exhibit as a starting
point and inspiration. Two participants barely talked about the museum content, but instead
always used the presented topics to start talking about their own life experiences. Mainly
participants laughed, with few participants being serious all the time, although they positively

Figure 1.
Remote visiting
application
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Table 4.
Cronbach’s alpha of

each construct

Scale/Construct Cronbach’s alpha

Enjoyment 0.94
Engagement 0.57
Presence 0.90
Social Closeness NA

Plate 2.
Research assistant at

the care home
explains participant
how the application

works

Figure 2.
Means and standard

deviations of the
constructs measured

in the study
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evaluated the experience. Only three looked around the room (while the others looked only at
the screen) during the experiment which came as further confirmation that our approach was
interesting for the participants.

In Figure 4 we show the log of one of the groups that had two onsite visitors while visiting
the museum together with participant P7. We had only two groups of two people inside the
museum, so we couldn’t test whether different patterns on moving inside the museum
influenced the older adult’s experience. In these cases, (as in Figure 4) the group members
stayed close to each other and didn’t feel like separating, although they were instructed that
they could if they wanted. Mammalian exhibits were present in the bottom right of the map,
and these were the places where onsite visitors usually spent the most time in the museum
while touring with remote visitors. We observed that remote participants had fun in this
scenario however future research is needed to demonstrate this.

We subjected the audio logs to thematic content analysis (Anderson, 2007) to illuminate
what constitutes an interesting visit for older adults. In our analysis, the focus was on the
content of the talks, excluding the drama pieces, and on what was said in the conversations.

Figure 4.
Two sets of circles
(blue and red)
represent the paths of
two onsite visitors
visiting together as a
group

Figure 3.
Summary of the
additional questions
in the questionnaire,
examining
usefulness, stability
and preference for
using the application
again
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Themes were generated and grouped into categories, and we detected several topics
emerging as most interesting to older adults. Animals, and mammals in particular, were the
most popular theme, with participants asking for additional details about their fur, skin, and
differences in reproduction. Next, were dinosaurs, where the discussions were mainly about
how old they were, their teeth, and their actual size. Participants additionally showed
curiosity and asked about life on other planets, the chemical composition of the Earth and
astronomy. The results are summarized in Table 5.

Next, we analysed who initiated conversations in the sessions and how many of the
conversations were initiated by the onsite visitors and how many by the remote visitors.
The results are summarized in Table 6. Talk was predominantly initiated by the onsite
visitors in only 2 of the groups: P1 and P2 (5 out of 6 times), and P5 (6 out of 10). In 5 of
the groups the conversations were predominantly initiated by the remote visitors: P3
and P4 (11 out of 13), P5 (6 out of 8), P7 (10 out of 13), P8 and P9 (8 out of 12), P10 (5 out
of 9) and P11 and P12 (6 out of 11). Conversation was equally initiated by both sides in
the session of P6 (talking was initiated 7 times by both sides). This told us that
participants were curious about the presented themes.

Post interviews with the participants told us that they all liked the experience, except for
one that found it not suitable for her because of her age and health problems. The most
favourite story segments were: the story about the lioness (7 people), dinosaurs (3 people),
and formation of the planet Earth (1 person). They all liked the approach, but with one
participant indicating that she prefers plain facts, and 4 participants specifying that they
liked visiting with a story, just not necessarily with aliens. Some commented about the
elements on the interface, that they liked the opening and closing of the curtains, and said

Table 5.
Thematic content
analysis results

Theme N. of mentions Who mentioned

Animals and mammals 8 mentions P1, P2, P3, P4, P6, P7, P11, P12
Dinosaurs 7 mentions P1, P2, P5, P6, P7, P8, P10
Life on other planets 6 mentions P3, P4, P8, P9, P11, P12
Chemical composition of Earth 6 mentions P1, P2, P5, P9, P8, P10
Astronomy 5 mentions P3, P4, P5, P7, P9

Table 6.
Observation notes

summary

ID Laugh
Look
around

Talk to
visitors Talk to peer Touch screen Talk on topic

Talk on different
topic

P1 � � � x x � �
P2 � � � x x � �
P3 � X � � x � x
P4 � X � � � � �
P5 � X � NA x � �
P6 � X � NA x � x
P7 � x � NA x � �
P8 x x � � x � x
P9 x � x � x x �
P10 � x � NA � � x
P11 x x � � x � x
P12 x x � � x x �
Total 8 3 11 6 2 10 7
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that they would prefer to see it on a bigger screen so they could better see the details and the
people on the stage.

Visitors at the museum itself were very interested in the potential of the system to help
the elderly socialize, and were happy to assist elderly shut-ins enjoy a virtual experience that
would be impossible physically. Local participants also deferred to the remote user when it
was obvious that the remote user was more active, for instance answering questions like a
tour guide, but easily reverted to taking charge when they sensed pauses in the
conversation. However, local participants were also easily frustrated when network
congestion caused problems with dropped audio or bad echo cancellation, and they had
problems distinguishing when there was network congestion versus other problems on the
remote side (e.g. inattention, quiet talking, or remote disturbances). In fact, a high-quality
audio connection was essential for the proper functioning of the overall interaction. Other
causes of frustration included loud noise in the museum, such as when groups of children
were nearby, presentations that interrupted ongoing conversation, and being uncertain that
the remote elderly could actually see the same thing they saw on their local tablet. Plate 3
depicts two of the onsite participants while taking part in the experiment.

Results are discussed further (together with the observation data) according to our five
research questions outlined previously.

4.1 RQ1: Is a drama-based visit an enjoyable experience for the older adult?
In general, we found a high degree of enjoyment among the participants. Participants liked
the visit and they had fun. They laughed at some of the jokes in the story, and enjoyed the
quest of the aliens. Some of them found the story and the scientific facts nicely integrated.
Our non-traditional alien “guides” on the museum visit attracted attention to our
participants, and each session started with the elderly people curiously questioning what

Plate 3.
Onsite visitors
participating in the
experiment
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and who they were. Although some of our participants didn’t know whether aliens existed,
they still found the whole experience entertaining and expressed a desire to repeat it again.
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 older adults tried to make additional new jokes, besides the ones told by the aliens,
which made the whole experience even more fun. One example: “If you saw real dinosaurs
like this, you wouldn’t be able to sleep in your bed at night!”

Sometimes some of the story segments were too long, and both onsite and older adult
participants found this boring. Some of the participants suggested having videos instead of
static photos, or a slideshow of several photos changing over time to follow the story flow.
Additionally, some participants told us that although they found this experience interesting,
they would like to see other types of museums, and expressed interest in museum
exhibitions about art or crafts. Some of the participants told us that they would also like to
see more simple information in the form of written text, and showed a preference for pure
facts over an interactive approach.

4.2 RQ2: Do older adults feel engaged during a drama-based remote visit?
Participants expressed 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. We also observed that the participants not only
discussed the facts presented, but reasoned about them too. For instance, some participants
asked what kind of consequences these scientific findings have on how we live nowadays,
and how they could improve life and well-being. Many participants told us that they found
the themes of the exhibition good for their memory, that they included things that they had
studied in the past, and the experience of the tour brought back those memories.

We ascertained that our drama-based approach also has some limitations. The
connectors that followed story segments sometimes stopped discussion rather than promote
it. These were timed to start a certain number of seconds after the story segment, so when a
connector started and the people happened to be in discussion, it would stop them in the
middle of their conversation. This was a drawback especially for those elderly that forgot
what they wanted to say after the connector. Another limitation of the approach is that when
the onsite people spoke, the elderly didn’t want to interrupt them even though they had
something they wanted to ask. Sometimes also the older adults were making facial
experiences, for instance approving and disapproving with what was said in the story or by
the onsite participants, and the onsite participants were not aware of it and even perceived it
as a lack of participation. It is possible that having a small video stream of the elderly may
allow the onsite visitors to determine their intent.

4.3 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 not having a continuous flow of images (a limitation of
the proximity-based positioning systemwe used) was the main cause for the lack of appreciation
of the spatial rendering factor. In the lengthy intervals between presentations while people
walked in areas where there were no detectable objects, there was no novel visual information
provided remotely, and this we believe negatively contributed to the sense of being there.

Some of the participants showed additional curiosity and asked for more information about
the real size of the skeletons and preserved animals found in the museum, and asked additional
questions about the animals that were partially shown in the images, or about the actual

Evaluating
older adults’

ability

343



arrangement of the objects in the museum. Some of the remote participants admired the
onscreen images and tried to reach out and “touch” the objects they saw, or for instance tried to
“caress” the lioness exhibit.

4.4 RQ4: Do remote participants experience 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 by both
onsite and remote visitors in their questionnaire.

4.5 RQ5: Do the dynamics of the onsite group influence the experience of the remote
participant(s)?
The groups typically stayed together throughout the visit and there was usually a strong
overall tendency for maintaining the coherence of the group. Owing to the difficulty in
recruiting participants, we could not test for significant differences between conditions
where the onsite groups are of various sizes (we had only two groups with 2 onsite visitors,
and the rest with 1). 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.

5. Discussion
This study investigated the use of a system by older adults with mobility constraints to
remotely participate in a museum visit from a care home. Most importantly the study
showed that the technology successfully and fundamentally integrates the older adult into
the fabric of the visit. The experienced levels of engagement, enjoyment and social closeness
confirm that we are on the right track, and thus that our technology holds promise for
improving the lives of the elderly. When we explored the relationship between the different
aspects of the user experience, we found an effect of social presence and enjoyment on
engagement. We take a look at what this means for the relationships between constructs to
try to provide an explanation.

5.1 Practical implications
The collaboration that occurred between onsite and remote visitors, and including a range of
objects from the environment along with the interactive story, played a central role in how
participants experienced the museum. Through social interactions the museum visit
evolved, not only as a place where knowledge is presented, but where a short authentic
experience occurred. Our participants reported that visiting while listening to drama was
fun, and a large part of the interaction revolved around elaborate descriptions of personal
interpretations of the observed content, not just the facts covered by the story. We believe
that both the audio channel and the interactive story were important for creating an
affective virtual experience: the audio channel increased the sense of togetherness, while the
interactive story made the visit more fun. The theatre interface aided the creation of this
affective experience, with some participants commenting that they found it stimulating and
an interesting way to convey the narrative of the museum.
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Our overall findings from the experiment indicated that the participants really liked the
experience and were really happy to be given the opportunity. Continuous interaction and
communication were necessary during the visit and we believe that this is the main reason
that the interactive visit was interesting. During the visit, the participants sometimes
interacted a lot (e.g. while seeing content of particular interest to them) and sometimes
interacted a little less (e.g. while seeing content of less interest). In general, our older adult
participants took a proactive stance and used the occasion to ask a lot of questions. Some of
them commented: “They [the people from the care home] won’t take us for an excursion to
the museum, Trento is far away, this is the only way to see all these things before we die”.
Some of them found the process enjoyable and a good opportunity to reminiscence about
topics they have explored by reading in the past.

Our participants felt as though there was a mediation channel with onsite visitors in the
museum but did not feel as if they were inside the museum. According to some presence
theories (Benyon et al., 2014), presence is a function of our experience of a given medium
(Media Presence), and specifically the “illusion of non-mediation” is produced by the
disappearance of the medium from the conscious attention of the participant. For our
experiment we used tablets, whose small screen was a barrier to presence, and as a
mediating tool it influenced the level of presence felt in this mediated experience. We believe
that a bigger screen or more immersive technology could provide a better experience.
Additionally, a bigger screen would allow participants a better view of the objects So that
they could explore additional details in further depth.

We also understood that we could improve the museum experience greatly by
providing diverse techniques for narrative presentation. Providing drama was fun, but
providing only static images was not enough. More dynamic visualisations and
interactive multimedia (that fully occupy the attention of the users) should be
considered to make the story more engaging for our remote participants. Additionally,
we understood that the system needs to adapt to the participants themselves. This
requires that the system is made aware of the behaviour of its users and is able to
subsequently adapt to those behaviours. For instance, our drama connectors were
scheduled to start exactly one minute after the conclusion of the drama, and sometimes
instead of helping conversation they supressed it. We understood that such events
should be scheduled based not only on time, but also based on observed behaviour,
such as ongoing conversation.

Participants in general noted and reacted to the change in the presentation of the images
of onsite participants on the screen. The orientation where the group is facing the remote
participants was a greater invitation to start a conversation, and it made the participants
feel more comfortable in initiating a discussion. Participants rarely started a conversation
when the onsite group was depicted as facing the object, it mainly happened in groups in
which there was no interest in the drama.

We observed that the number of participants on each side of the system influenced the
levels of experienced engagement and enjoyment for both onsite and remote visitors,
although we didn’t gather enough data to statistically support this intuition. In general, we
observed that the sessions in which two older adults were sitting together were more fun
and more engaging than the sessions in which we had only one older adult participant. We
observed the same pattern when two people were visiting the museum together compared
with one onsite visitor. In both scenarios we observed much richer social dynamics
compared to the scenarios when there was only one person on each side. Being together with
friends in a real shared activity, such as a party, creates a more subjective feeling of being
together in the experience that goes beyond experiencing the party alone. We tried to design
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technology in this paper that is about supporting groups while they visit a museum, but a
more controlled experiment is needed in order to understand if multiple remote participants
will create a better experience.

Participants found the drama approach appealing and engaged in further discussion around
the presented material. They also expressed a preference for seeing other types of museum or
other distant places. As one of the participants commented: “I have found the system very
useful and would use it again for seeing other museums too”. One participant, fond of painting,
expressed a wish to visit a modern art museum, or to visit the Venice Biennial. Another
participant inspired by our approach suggested that we also offer interactive visits to zoos.
From this we also understood that our system could be seen as an extension to a real place, a
magical door to places where older adults would like to go. We plan to explore this possibility,
visiting not onlymuseums but any distant places, in future research.

We believe that theme of the museum seemed interesting to our participants and it
solicited interest. We do not have statistical evidence, but from several studies we have
conducted in the past it seemed that themes connected with history, evolution like in our
case, old crafts evoke interest in all older adult participants, while art museum evokes
interest only in participants that already have interests in art in general. In this study indeed
some older adults that are fond of art asked for the possibility to visit an art museum. We
have the intuition that some themes are universally accepted and some based on personal
interest. This would be of interest to be tested in future works.

5.2 Limitations
The research presented in this paper has a number of limitations. The study involved 12
older adults, a relatively small sample. A bigger sample is needed to understand whether the
findings are generalisable to larger audiences and to make a significant theoretical
contribution. Our older adults were generally proactive, and well educated, so they may not
be representative of the older adult population. Future work is needed to see whether our
findings hold for larger, more diverse samples of older adults. In addition, we learned that
technology for scenarios like ours has to work perfectly. Our implementation was not
perfect, specifically we had no VoIP expertise, and there were frequent changes in the audio
levels (mainly because of internet congestion) that affected the experience. The participants
complained when the quality of the audio was not good enough. We had to postpone two
sessions because of poor connectivity and thus bad audio quality. We plan to address these
technical problems with future development efforts to assure the stability of the system.

An additional limitation of our approach is that we did not provide a way in which our
participants would feel as if they were in control of the visit. They had the option of
communicating verbally any desire to see something specific, but they could not move on
their own inside the “virtual museum”. They felt as if they were actively participating on the
visit, but they could not change the flow of events. This was confirmed by our observations,
where one of the participants commented: “[Onsite visitor name], you are in charge, you are
in control!” Or another: “It was fun, but we could not do anything.” We decided not to
implement this feature from our experience that allowing control by older adults would most
likely only confuse them (Kostoska et al., 2015). We believe that the remote interface should
adapt to the capabilities of the remote user. The next step in our work would be to study
ways to allow both sides to take control of the visit andmutually shape the experience.

5.3 Future directions
Wewould like to discuss how our drama approach could influence the general research goal of
social inclusion of older adults with mobile constraints, not only as a service for visiting a
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museum as we present here, but as a wider goal to ensure well- being and independence of
older people at home (a goal not addressed in our study). To this end, future research with long-
term use is needed to determine whether people enjoy and engage in experiences like the one
we proposed here over the long term and whether it affects the well-being of the elderly. This
future work will have to include in-depth qualitative and quantitative measures to estimate the
effect of systems like ours on the factors associated with quality of life for older adults and
realistically perceived social support. In the future where we will face the challenge of an aging
population, ICT-based solutions for older people in their homes will become more and more
common. In our experiment, we observed that engagement and participation occurred by both
the onsite visitor(s) and remote visitor(s), which shows that an approach like ours has the
potential to be helpful for social inclusion of the elderly, helping them to overcome spatial and
social barriers.

6. Conclusions
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 showed that the
participants had positive experience using our system. Not only did this study indicate that
we are on the right track in designing technologies for cultural heritage visitation for older
adults, but it also provided confirmation that we provided value to our participants, as they
expressed the will to use the system again. 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.

Given the initial positive feedback, the overall preference by participants for seeing more
museums in this fashion, and the lack of insurmountable drawbacks, our interface appears
to be a suitable approach for designing technology for visiting museums for older adults and
lowering their levels of social isolation.
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