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The Social Interaction Experiences of older people in a 3D Virtual
Environment
Panote Siriaraya1 and Chee Siang Ang2
Abstract: Virtual worlds offer much potential in supporting social interaction for older adults, particularly as a
platform which can provide an interactive and immersive social experience. Yet, there has not been much work
carried out to study the use, interaction and behavior of older people in 3D virtual world systems, especially
studies which investigate their interactions in a fully functional virtual world. Most focus on issues related to
usability such as cognitive difficulties when navigation in a 3D space and we know little about their perceptions
and preferences when socializing in a virtual space. In this chapter, we report an experimental study examining
the various factors which affected their social experience of older users in virtual worlds. The study involved 38
older participants engaging with a 3D and non-3D virtual grocery store. A mixed method of questionnaire and
contextual interview was used for data collection and analysis. Overall, we found that physical presence was a
significant predictor of many measures defining the quality of social interaction, yet participants often reported a
sense of artificiality in their virtual experience. Interesting, avatars were not considered directly important for
social interaction and instead were only seen as a “place holder” to complete the tasks. Two factors contributed
to this, the lack of non-verbal communication and the perceived difficulty in embodying physical people with
virtual avatars.

1. Introduction
Aging successfully does not only mean that one remains in good physical health in their later stages of life, but
should also be well integrated in their social community and have adequate social relationships (Bowling & Paul,
2005). Good interpersonal relationships contribute to active engagement with life which has a positive impact on
health and well-being. However, due to factors such as declines in physical abilities and lifestyle changes (such
as social networks becoming increasingly narrower in later life) which occur naturally with aging, it becomes
more costly in terms of time and effort for older users to obtain meaningful social experience. As such, social
isolation has become a major problem which can significantly influence the well-being of older adults.
In recent years, computer technology, in particular, ICT technology has shown much promise as a platform
which could help alleviate loneliness for older adults (Khalaila & Vitman-Schorr, 2018). A lot of these online
communication tools have been shown to be beneficial to older people (Nimrod, 2010), allowing older adults to
keep in touch with family and friends and helping decrease feelings of isolation (Dunning, 2009). 3D virtual
world is one such technology which has great potential in supporting social interaction for older users. Much
research has been carried out showing how such a platform could be used to support daily life activities such as
shopping or keeping in touch with friends and families etc. However, most of these studies focus on “mainstream”
computer users ( (Jung, 2011) etc.) and research looking into the use of 3D virtual worlds for older people has
been relatively limited. This could lead to an unfortunate missed opportunity as such technology could potentially
exclude a group of users who could truly benefit from them.
In this chapter, we discuss our work which has been carried out on the topic of older people and 3D virtual
worlds. In particular, we discuss in detail an experiment study carried out to investigate how various aspects of
the 3D virtual worlds (such as the avatars) influences the social interaction experience of older users.

2. Older people and 3D virtual worlds
As the computational and graphical processing abilities of computers continue to increase, the platforms which
one could use for social interaction has also evolved substantially. One such platform is 3D virtual worlds. Social
interaction in 3D virtual environments have many advantages when compared to other communication
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technology. Unlike video conferencing and text-based message tools, the embodiment of user interaction through
avatars allows users to participate in social activities with other users (such as dancing) rather than just to
communicate (Zhou, et al., 2011). Thus, the social experience in virtual worlds goes beyond just providing an
avenue for communication and can offer the opportunity for users to experience social activities with others in a
more immersive manner. As such, 3D virtual worlds could offer much potential in supporting social interaction
for older people. Through such platforms users are able to expand and maintain their social networks (i.e. meeting
new friends etc.) (Zhou, et al., 2011) and form online communities (Fetscherin & Lattemann, 2008). Such
activities could help enrich the social lives of older users. Despite this, there has been few studies which have
explored the characteristics and interactions of older users in virtual worlds.
2.1 The digital lives of older people in virtual worlds
To understand more about the characteristics of older people in virtual worlds, two exploratory studies (an
interview study and user profile analysis study) were initially carried out which examined the activities, interests
and experiences of older people in virtual worlds (Siriaraya, et al., 2014), (Siriaraya & Ang, 2012). The results
from both studies revealed several interesting aspects regarding the virtual interaction and experience of older
users in virtual worlds. Overall, both studies indicated that social interaction seem to be main reason in which
older people use virtual worlds. The majority of the participants in the interviews cited social purposes
(socializing, keeping in touch with friends etc.) as their main motivation for using virtual worlds. What was
particularly surprising was that such relationships did not only consist of weak ties (as tended to be the case with
social capital obtained from social network services (Ellison, et al., 2007)), but most participants reported
developing strong interpersonal relationships in virtual worlds. Some of these friendships were reported to lasted
for several years and some even transferred offline as well. Analysis of user behavior from the profiles also
supported this notion. Even though other online technologies have been used in a similar role, it seems that the
unique characteristics of virtual worlds (for instance, being able to carry out social interactions in an immersive
3D spatial context) helped enhance the process of relationship building. For instance, the diverse ways in which
users could interact with each other in an immersive 3D environment (visit each other’s virtual homes etc.)
allowed online relationships to be developed and maintained more easily (Taylor, 2002)
Another surprising finding was how older people use virtual worlds to pursue activities which they perceived
to make useful contributions to others. A memorable example from the interviews was how a recent retiree nurse
offered to teach classes about child birth in virtual worlds (Siriaraya, et al., 2014). Some even used virtual worlds
to acquire skills and knowledge. The user profiles showed that older users even joined more groups related to
learning or education (photography, history etc.) than younger users and during the interviews, they often reported
participating in classes in the virtual world to learn more about programming. Overall, the results from these
studies suggest that older people who use virtual worlds do so because they found this platform to be beneficial
in augmenting a part of their physical lives (allowing them to again do activities which they were once able to do
when they were younger), compared to the typical young user who participated in virtual worlds as a form of
diversion or escapism from their daily lives into a novel fantasy world.
2.2 Factors affecting 3D social interaction experience
Despite the potential advantages of virtual worlds for social interaction, few studies have investigated how
virtual worlds, as platform, could be designed to effectively enhance social experience for older people. Although,
we have identified a number of older adults who have benefited from social interaction in virtual worlds in our
earlier studies, these users could be considered the minority (Pew Research Center, 2010). A previous study of
ours had identified various age-related differences between older and younger users in several aspects of their
interaction with virtual worlds which could influence their social experience in this platform (Siriaraya & Ang,
2012). However, little is still known about the reasons why such factors effect social interaction experience and
more importantly how they could be improved for older users. Therefore, a further experimental study was carried
out to provide a more in-depth analysis on how and why factors related to older user’s characteristics and the
virtual world influence the quality of their social interaction.
Various measures have been proposed to evaluate the quality of the social interaction in a 3D virtual world.
One such measure is social presence (or co-presence) which could be thought of roughly as the sense of being
together with others (see (Biocca, et al., 2003)). Other factors used to evaluate the quality of social interaction
include the perceived quality of the communication process (i.e. how well users can understand each other) and
the perceived satisfaction in the outcome of the task (i.e. how satisfied users are with their performance in carrying
out the social interaction task) (Vilhjálmsson, 2003).

For factors which could affect the quality of the social interaction experienced by older people in 3D virtual
worlds, these could be divided into factors related to the characteristics of the users themselves (User factors), and
factors related to the virtual world design (Platform factors). In regard to user characteristic, past experience with
similar technologies is one factor which could play a role in how well older people are able to use 3D virtual
worlds (Czaja & Lee, 2007). Another often cited factor is computer anxiety (Jung et al, 2010) as studies have also
shown how this factor acted as a psychological barrier to the acceptance of and use of technologies (Jung et al,
2010). Factors related to the 3D virtual world platform itself could also have an impact on the experience of older
people. The ability to navigate in particular, could affect the social experience of older people in a 3D environment
due to declines in their cognitive functions (spatial ability etc.) (Sjolinder, et al., 2005). Physical presence or the
sense in which a user perceives as being located in a place or environment (see (IJsselsteijn, et al., 2000) could
affect how well users perform or enjoy their virtual world experience (see (Lombard & Ditton, 1997)). Apart from
this, the visual representation of the users in the virtual worlds or what is known as the “Avatars” could affect
their social interactions in virtual worlds. Some studies have posited for example, that certain characteristics of
the avatars (such as avatar realism and anthropomorphism etc.) could influence the quality of communication for
users (Nowak & Biocca, 2003).

3. Method
An experimental study was carried out to examine the various user and platform factors in relation to the social
experience of older people in 3D virtual world. Overall, 38 older people were recruited to engage in a collaborative
shopping activity in the 3D virtual world. We chose to focus on shopping activity because it was an activity older
people are familiar with in their daily life (and as such they could more easily evaluate and reference their virtual
world experience in comparison to their physical life experience). A non-3D virtual store (see Figure 1) was also
developed to allow participants to more easily compare and relate their 3D experiences (by providing a non-3D
experience for reference). Each pair of participants would visit both 3D and non-3D virtual stores in the study. As
identifying older people who were willing to use 3D technology was challenging, for practical reasons,
participants were recruited by snowball sampling and participants were given a shopping voucher worth £10 for
participating. The study was also reviewed and approved by the University’s research ethics committee.
3.1 Virtual world system
The multi-user online virtual world systems (3D and non-3D) were developed using Unity3D. Users are able
to choose between a non-human (a robot), older male, older female, younger male and younger female avatar to
represent themselves in the study. For the 3D virtual store, users controlled their avatar by using the arrow keys
on the keyboard. To make purchases, the user moves their avatar towards a shelf with the product they would like
to purchase. When the avatar moved close enough to the shelf, a small “product purchase” window would appear
on the user interface with the name of all the products available on that particular shelf (see Figure 1).

Figure 1: A screenshot of the 3D(top) and non-3D store(bottom)
In the non-3D store (as shown in figure 1), users make purchases by first selecting one of the categories from
the “products category” menu. All the products in that category would be shown on the “select product” box and
users would then click on the “pick” button next to the image of the product they would like to purchase. In both
the 3D and non-3D store, participants communicated with each other by voice.
3.2 Study Procedure
A pair of older users participated in each experiment session, carrying out a collaborative activity in both the
3D and non-3D store. The session started with a brief explanation about the purpose of the study and the key
concepts in the study (avatar, 3D virtual environment etc.) were explained. Then, participants accessed the virtual
dressing room and selected an avatar to represent themselves. A brief tutorial session was then given, after which
participants were asked to proceed to two separate rooms where they were unable to see or hear each other in the
physical world. This was done to ensure that the social presence and interactions of the participants were limited
to only inside the virtual environment during the study. In the virtual environments, participants were asked to
carry out two tasks (one in 3D and another in non-3D store). Both involved a virtual shopping task which was
purposely designed to involve collaboration. To complete these tasks, participants would need to communicate
with each other in the virtual environment and reach an agreement on certain decisions. More specifically, in the
first task, participants were asked to imagine that they and their partner needed to prepare a birthday and needed
to collaborate with each other in the virtual store to choose the goods that they think would be best for their party
(both were given a limited sum of money). In the second task, participants were asked to imagine that they and
their partner were planning a picnic at the local park and were asked to cooperate with their partner in selecting
the goods for the picnic. To compensate for order effect, 20 participants were asked to use the non-3D store for
task 1 and the other 18 participants used the 3D store for task 1. After completing both tasks, participants filled in

a questionnaire to evaluate their experience. Afterwards, semi-structured interviews were carried out individually
with each participant. Overall, each session lasted approximately 2.5 hours.
3.3 Data collection and analysis
A mixed method was used to collect data for this study. First, questionnaires were administered to examine the
factors related to social interaction experience of the participants. Semi-structured interviews were later carried
out to help provide context and illustration to the questionnaire findings. The questionnaires used were adapted
from a previous study which we carried out (Siriaraya & Ang, 2012). A pre-study questionnaire was used to gather
data about the demographics and characteristics of the participants and a post-questionnaire was used to examine
their experience with the virtual worlds. Key measures used to evaluate the quality of social interaction experience
(in the post-questionnaire) include social presence, perceive quality of communication, perceived efficiency of the
medium in task performance and overall satisfaction with social experience. In addition, questions were also used
to measure user factors (in the pre-questionnaire) such as skepticism of using technology to communicate,
computer anxiety and perceived health as well as platform factors (in the post-questionnaire) such as physical
presence, perceived value of the avatar and navigational ability. After data collection, reliability tests were carried
out which showed good statistical reliability on all the multi-item measures variables (>0.8) except for the
skepticism of using CMC technology which was removed from the statistical analysis.
Semi-structured interviews were then carried out to explore further how each of the factors (from
questionnaires) affected the participants. First, open-ended questions were asked to encourage participants to
discuss their experience of using the virtual stores, such as their overall experience in the virtual, their experience
of communicating and collaborating with another user in a virtual environment (and also any factors which they
felt facilitated or impeded the efficiency of the communication) and what they enjoyed/disliked about the two
virtual stores. Afterwards, probing questions related to the specific factors of the platform and the user
characteristics were asked (such the reason for choosing a particular avatar and the implications of it towards their
experience). The interview structure and questions were adapted to suit the context of our participants who
generally had little prior experience with technology and 3D virtual environments. For example, to help
participants more easily frame their discussion, they were asked to discuss their experiences with the various
aspects of the 3D virtual environment by comparing them to their experiences with the non-3D environment.
Examples of questions include: “How did you feel about communicating and collaborating with the other person
in the virtual store? in this aspect, which store do you think was better? How so?” and “Did the ability to see
everything in 3D and move around in 3D have any effect on your social experience?”.
To analyze the interview data, the audio recordings from all the interviews of the 36 participants were first
transcribed (the data from one pair of participants was not available due to technical difficulties in recording).
Altogether, there was approximately 19 hours’ worth of data. The data was analyzed using thematic analysis
(Braun & Clarke, 2006). First the transcripts were re-read to help gain an overview of the key topics and then
coding the data. Codes of similar nature were then grouped together into themes which were reviewed against the
overall data and refined until saturation had been achieved.

4. Results
The key characteristics of the participants are shown in Table 1.
Gender
Male
16
Female
22
Age
Mean=66.84 (SD=6.55)(Min 55, Max=82)
Prior
Computer
Mean=8.57 (SD=2.4)
Experience
Internet
Mean=8.08 (SD=2.27)
(Out of 10)
E-mail
Mean=8.24 (SD=2.20)
Skype
Mean=3.43 (SD=1.59)
3D Games
Mean=2.54 (SD=1.37)
Computer Anxiety (Out of 5)
Mean=1.96 (SD=1.00)
Perceived health (Out of 5)
Mean= 2.00 (SD=0.96)
Level of acquaintance with
Mean=3.79 (SD=1.6)
partner (Out of 5)
Table 1: Participant characteristics

4.1 Avatars
As shown in Table 2, the most popular avatar selected by male participants was the older male avatar. However,
for female participants the younger female character was the most popular.
Avatar
Older Male
Older Female
Younger Male
Younger Female
Non-Human

Gender
Male
12(70.58%)
0(0%)
2(11.76%)
1(5.88%)
2(11.76%)
Table 2: The types of avatars selected in the study

Female
1(4.76%)
5(23.8%)
2(9.52%)
9(42.85%)
4(19.05%)

When asked to describe the reason they chose their avatar in the interview, most male participants wanted to
select avatars which best resembled their physical world appearances (n=9). Female participants (n=5) who
selected the old female avatar also reported a similar reason. These participants did not want the avatars to
misrepresent their real-world characteristics. There were also a number of older people selecting avatars which
appeared younger than their actual age or were of opposite gender. What was particularly interesting was that the
majority of the female participants selected the young female avatar. The reasons given for selecting these avatars
were that they wanted the avatars to reflect their personality or outlook of still being young and perhaps female
users tended to prefer avatars which had a similar appearance to their idealized selves (Ducheneaut, et al., 2009).
“[I chose this avatar] because I feel I think of myself as young. I've got a young outlook to
life.” (Participant 4, Female, 61, selected the young female avatar)
Other reasons given were that participants (n=2) felt that these young avatars were the most realistic or best
suited the context of the task (shopping) or to represent a family member or a shopping companion (n=3). As for
the non-human avatars, participants reported selecting them for their entertainment value. Three participants
reported selecting the non-Human avatar either “for fun” or due to the perception of their experience in the virtual
world as being unreal or similar to a video game.
“I don't know, to me an avatar is an alien. I mean I don't think I've seen avatars…. I think it was
the fact that I felt I was playing a game more than it was real life. So that's why it seemed right
to chose something that looked like an alien or avatar in this context”
(Participant 34, 67, Female selected the non-human avatar)
4.2 Differences between the 3D and non-3D store
T-tests were carried out to analyze the differences in the quality of social interaction
and the various aspects of interaction within virtual worlds (e.g. physical presence, quality of communication etc.)
between the 3D and non-3D platforms. Overall, we found no significant difference in all measures for the quality
of social interaction between the 3D and non-3D store. The 3D virtual store did not provide a better quality of
social interaction for older people. Not surprisingly, participants found it significantly easier to navigate in the
non-3D store (mean=4.09) than the 3D store (mean=3.04), t(74)=4.54,p<0.001 and also felt that avatars played a
more prominent role in the 3D store (mean=3.07) than in the non-3D store (mean=2.00),
t(74)=-4.10,p<0.001. There was a borderline significance in physical presence where older people in the 3D store
(mean=3.08) reported higher levels of physical presence than the non-3D store (mean=2.51) (t(74)=-1.98,
p=0.052).
4.3 Factors linked to the quality of social interaction
Regression analysis was then carried out to investigate the degree to which certain factors influenced the quality
of social interaction. Person’s correlation tests showed that the variables Experience with computers and E-mail
had an almost perfect correlation (all higher than 0.95) and were removed to prevent multi-collinearity. As the
model building was exploratory, independent variables were entered using the stepwise method. The user factors
entered into the model were experience with E-mail, Skype, 3D games, computer anxiety, level of acquaintance

and health and were further divided into two groups when constructing the model. This was done to examine the
effect of computer experience (E-mail, Skype, 3D games) and general characteristics (computer anxiety, level of
acquaintance and health) on social interaction experience separately. The platform factors entered were perceived
physical presence, navigation and avatar. Each of these three groups of independent variables was tested for
regression for each dependent variable (i.e. social presence, quality of communication, performance, overall
satisfaction in social experience and enjoyment). As such, a total of 12 regression models were calculated (6 for
the 3D and 6 for the none 3D virtual store). Multi-collinearity within the variables was minimal(VIF<10). A
summary of the results of the regression analysis is shown in Table 3.
Adj R2

Social Presence

Quality of
communication
Performance
Overall
satisfaction
with social
experience
Enjoyment

Physical Presence

Avatar

Ease of
navigation

Non
3D

0.24**

0.52**

-

-

3D

0.45**
0.09*

0.68**
-

-

-

0.17**

-

-

0.43*

0.13*

0.39*

-

-

0.12*

-

-

0.38*

0.22*

-

-

0.41*

0.44**

0.50**

-

0.41*

0.63**

0.59**

-

0.28*

0.19**

0.47*

-

-

0.42**

0.39*

-

0.34*

Non
3D
3D
Non
3D
3D
Non
3D
3D
Non
3D
3D

3D Games
experience
0.34*
-

** significance at 0.01(2-tail), * significance at 0.05(2-tail)

Table 3: Summary of the regression analysis
For social presence in the 3D store, multiple-regression showed only physical presence and experience with 3D
games to be a significant predictor of social presence. For the quality of communication, physical presence is
the only significant predictor for both 3D and non-3D store, and Navigation is the only significant predictor for
the non-3D store. However, both models explained only a small portion of the overall variance (13% for the 3D
store and 17% for the non-3D store). This could be expected as a majority of the communication between the
participants in the non-3D store consists of searching for the products by navigating through a list of items. For
performance, only navigation was a significant predictor for both stores. However, navigation was able to explain
more of the overall variance of performance the 3D store than in the non-3D store (22% compared to 12%). Part
of this could be expected as a major component of the task that was given required participants to move around
in the 3D store (or navigate through the 2D store) to find the appropriate products. For the user factors, only
experience with computer games was found to be a significant predictor of social presence in the 3D store.
Overall, the results show that physical presence was a key factor to many of the measures for the quality of social
interaction in the 3D store, including social presence, quality of communication, overall satisfaction in social
experience and enjoyment. For the 3D store, navigation was found to be a significant predictor of performance,
overall satisfaction in social experience and enjoyment when other platform factors were controlled. The avatar
however was not found to be a direct significant predictor of any of the measures. Part of this could be because
both navigation and avatar indirectly influence the dependent variables through physical presence and the
remaining variance not explained by physical presence was not a significant predictor of these measures. Indeed,
for social presence, when not controlling for physical presence, single variable regression analysis also showed
that Navigation (standardized beta= 0.535, p<0.01), (Adjusted R 2=0.27, F(1,36)=14.45, p<0.001) and Avatar
(standardized beta=0.47,p<0.01), (Adjusted R2=0.20, F(1,36)=10.02, p<0.01) each significantly predicted social
presence. In the non-3D store, both were not significant predictors of social presence.

4.4 Analysis of the Interview data
The interview data was analyzed and the themes were categorized into three groups: i) factors related to social
interaction experience in the 3D virtual world; ii) difficulties of older users in suspending disbelief and immersing
themselves in the virtual environment; iii) user barriers which effect interaction in 3D virtual worlds.
4.4.1 Social interaction experience
A large number of participants reported no difference in the quality of communication and collaboration between
the non-3D and the 3D store (n=14). For them, the 3D spatial environment did not influence their social
experience. The main reason seems to be that participants (n=15) felt that the audio and not the visual avatars
were of more importance to their communication. The 3D spatial presentation of the store was helpful in other
aspects however, such as helping provide a sense of realism in regards to the shopping experience and helping
provide physical presence (n=13). In particular, participants (n=11) reported enjoying the experience of being able
to move around in a 3D store.
“The 3D store was much more fun…..being able to walk around, navigating, going
up to the counter and having the food identified by a little logo, very interesting, very
useful…. and the fact that I could tell where my partner was and I could go and see her”
(Participant 22, Male, 65)”
Two major factors were identified on why participants felt that the visualization of the avatar in a 3D spatial
environment did not help improve their social interaction experience. First, participants reported a difficulty in
associating the avatar with physical people. Second, participants cited a lack of non-verbal cue in communication
as a reason which limited the perceived usefulness of a 3D avatar.
4.4.2 Difficulty in associating a virtual avatar with physical people
A commonly theme which was reported by older users was the difficulty in associating virtual avatars with real
people. 16 participants reported some kind of difficulty in associating themselves or their partners with the avatars
when communicating in the 3D virtual world. Part of this was due a perceived discrepancy between the visual
avatars and the audio communication in virtual world. For these participants (n=9), the social presences of their
partners mainly came from their partner’s voice which they felt was separate from the visual representation of the
avatar. Therefore, this made it harder from them to associate the avatars with the partner they were communicating
with.
“She was hiding behind her avatar, I was hiding behind my avatar..those two
avatars does not represent us as we are now... so it was a dual function if you like... we
were communicating by phone[audio], our avatars were running around the store buying
[products]” (Participant 25, Female, 67).
In addition, seven of the participants felt that it was difficult to associate the avatars with their partners as the
avatar’s visual appearance did not match with the real appearance of their partner. A considerable number of older
users also reported preferring avatars with appearances that match the actual characteristics of the people they
represent.
4.4.3 Lack of non-verbal communication
Another limitation commonly mentioned in regard to avatar-mediated communication was the lack of nonverbal communication. 17 participants mentioned wanting to be able to display non-verbal communication cues
while communicating with their partners in the virtual store. Overall, the inability of avatars to display facial
expressions and other forms of body language had a significant impact to their social experience in this platform.
In particular, one participant reported that the inability of avatars to display facial gestures made her feel they
were emotionless and made her perceive the avatars as less human. Two participants even reported that their
inability to display emotions and their awkward movements made them feel more like robots. Other participants
felt that the lack of such cues limited the efficiency of their communication and made it more difficult to trust
their partners as they felt that users could hide their emotions and body language during communication.

4.4.4 Difficulty in suspending disbelief
Participants also tended to report a sense of artificiality when engaging with the 3D store feeling that their
experience was not real enough. Some participants felt that the inability of computers to transmit other senses
such as touch and smell was one of the key factor which reduced their perceived sense of realism (n=7). For
example, one participant cited the inability to feel the paper cups in the stores, to see if they could bend it or if it
was strong enough.
Part of this difficulty in suspending disbelief could also be due to their inherent perception of 3D virtual
environments as being a “playful” or an “imaginary” game based on their past experience and perceptions with
similar technology. Often, participants reported that their experience in was more akin to that of a video game
than a serious shopping experience (n=14). For them, the perception of “moving around a character in a 3D virtual
environment” reminded them of the games they had played when they were younger or the games they had seen
their younger family members play. Participants tended to use words such as “play” and “having fun” to describe
their virtual world experience (17 participants). Compared to the non-3D store which was more practical and task
based, participants felt the 3D store was more play oriented. For instance, one participant described how her
experience in the 3D virtual world was similar to playing in a dolls house. This perception of virtual worlds as
being a “playful” and a “game” could be one reason which made them perceive their experience as less real and
this perception of games being a fabricated construct could make participants less willing to immerse themselves
inside the virtual world.
4.4.5 User barriers
A number of barriers to the use of technology by older users were identified during the interviews. One key
theme was in relation to the negative perception towards online technologies, in particularly CMC. Participants
(n=8) expressed concerns about the safety of such technologies, especially related to the use of false identity,
privacy and the dangers of being deceived.
In addition, participants (n=6) expressed doubt towards developing relationships online through a computer,
as opposed to meeting face-to-face. The notion of communicating virtually made them feel uncomfortable and
participants preferred to socialize in the physical world. One major concern with socializing in the virtual world
was the possibility of avatars being used to give false representations or being used to deceive other users (n=13).
“Well there are some difficulties, because you don't quite know if the avatars that you're
meeting is anything like the person they are representing, so you have got snakes there.... they
might be trying to give me the impression of such and such. If they could... they could give a
false image of themselves, they could use their avatar in that way and you would have to be
careful” (Participant 11, Male, 70).
In addition, the lack of transparency in avatar mediated communication (such as how the avatars can be used
to give false impressions) made some participants (n=7) reluctant to use virtual worlds to communicate with other
users in a public social space. However, participants expressed more willingness to use virtual worlds to
communicate with those who they already knew (such as family members or friends) and could confirm their
identities. The other barriers reported were related to the cognitive ability. Cognitive load problems (Ang, et al.,
2007), i.e. difficulty in multi-tasking or the inability to give adequate concentration on a particular aspect of user
interaction, were reported by the participants (n=6).

5. Discussion and Conclusion
The results from this study showed that there was not a significant difference in the measures for the quality of
social interaction experience between the non-3D and the 3D virtual stores. Of particular interest was how the
results showed that older people found 3D avatars to be of limited use to their social interaction. Regression
analysis shows how this factor was not a direct predictor of the measures for social interaction when the other
factors (namely physical presence) were controlled. Overall, it appears that rather than perceiving the avatars as
an extension of themselves in the virtual world (a “representation”) (Bartle, 2004), older users perceived the
avatars as just being a representative, or a puppet which they only control but do not truly embody. While further

controlled studies would need to be carried out to confirm why this is the case, the results from the interviews in
this study led us to believe that this could be due to the inability of avatars to display non-verbal behavior and
reflect facial expression through avatar-mediated-communication. This lack of such none verbal cues which could
serve as indicators for deception not only made it difficult for users to trust their partners (Zuckerman & al, 1981),
but also reduced their perceived level of realism. Such concerns about issues of deception and false identity are
commonplace with older people in other CMC technologies (such as in social networking services (Lehtinen, et
al., 2009)). For virtual worlds however, the use of a 3D avatar seems to further compound this problem, as there
was “an avatar representation” but not one which is a realistic enough to display emotions or has a facial
appearance which matches their partner. Part of this sense of uneasiness could also be due to the perceptual
mismatch between the artificial features of the 3D avatars and the actual human feature perceived by users which
could invoke a negative affinity towards the avatars (see (Kätsyri, et al., 2015) ).
A number of steps could be taken to improve avatar-mediated communication for older users. To address the
issue of the lack of transparency, instead of relying on the 3D avatar to embody and convey the identity of the
users, a separate 2D photographed avatar could be used to instead convey the identity of the user (with the 3D
avatar being used mainly to convey a physical presence in the spatial realm). In addition, gesture-based sensors
(such as the Microsoft Kinect) have the ability to directly map user motions and facial expressions towards their
avatars which could g provide a more accurate representation of body language (particularly those which are
displayed unconsciously). While physical presence was found to be a significant predictor in most of the measures
for the quality of social interaction which is in line with previous studies carried out with general users (Jung,
2011) (Stanney, et al., 1998), what was particularly interesting was how older people seem to hold a stereotype of
virtual worlds as being a “game” (based on their past experience with similar looking technology) and associating
it with mainly with “playfulness. Due to the sense of artificially associated with “games” and “play” as being an
artifact outside real life, some users found it was difficult for them to suspend their disbelief and immerse
themselves in the store. This perception could have negative implications for example if virtual worlds were to be
used in more serious contexts. While it could be impossible to convey senses and project a high sense of realism
through only a static computer screen, emerging technology such as Augmented reality or by simply using digital
projectors, we would be able to project a virtual world dimension onto an existing plane of reality, therefore not
necessitating us to recreate all aspects of the environment in a highly realistic manner.
Although some of these findings have been previously reported in past studies on 3D virtual world, very few
of these past studies focused on older people. When older people were involved, most studies focused on only a
specific aspect of the virtual world, for instance on the use of avatars as computer controlled interfaces to interact
with older people (such as embodied virtual agents (Straßmann & Krämer, 2017)) or the ability to navigate in a
3D space (Sjolinder, et al., 2005). In this study, the avatars are evaluated as entities controlled by actual users and
used in social interaction in a 3D spatial environment. The findings from this chapter generally supported the
results from previous studies, for example, showing how some older adults selected avatars to represent their
actual or idealized selves (Carrasco, et al., 2017) or how older users were unable to relate and identified themselves
with computer generated avatars (Cheong & Theng, 2011).
There are several limitations in this study, the foremost being the relatively limited sample size. Although 38
samples are sufficient to detect a large effect size, our regression models might fail to detect results of low and
medium effect sizes. In addition, as participants were recruited through convenient sampling (namely snowball
sampling), most were quite acquainted with each other prior to the study. Whether the social experience of
participants would be different had they never met face-to-face before would need to be further investigated. The
interviews hinted that this might be the case as participants reported factors such as false identity and deception
as being key points of concerns when using such technology.
Overall, the results from this chapter and from previously related studies which were carried out offers several
interesting perspectives on how older people engage with 3D virtual world environments. When examining older
people who engaged with virtual worlds, we found that despite the considerable difficulty in learning how to
interact with virtual world, several were able to overcome these initial usability barriers and use virtual worlds to
productively expand and maintain their social networks, learn new skills and knowledge and contribute back
meaningfully to society (Siriaraya, et al., 2014), (Siriaraya & Ang, 2012). A more in-depth study carried out in
this chapter showed that it was not only the commonly assumed cognitive ability barriers such as difficulties of
navigating in a 3D environment which impacted their social experience, but psychological barriers such as
concerns about deception and false identity and prior expectations of 3D computer generated environments as
being non-serious fictional spaces also contributed to their negative social experience as well. In particular, while

the 3D environment seems to contribute to a borderline increase in physical presence, the environment did not
contribute to an increase in social presence, with older people not perceiving avatars as being representations of
actual human users and only as placeholders in the 3D environment. This points to an interesting future research
direction on how a more satisfactory embodiment in social interaction could be achieve for older users in a 3D
environment.
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