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6 Virtual Reality ascommunicative
medium between patient and
therapist

Giuseppe RIVA, Enrico MOLINARI, Francesco VINCELLI

Abstract: The great potential offered by VR to clinical psychologists derives
prevalently from the central role, in psychotherapy, occupied by the imagination
and by memory. These two elements, which are fundamental in our life, present
absolute and relative limits to the individual potential. Using VR as an advanced
imagina system - an experience that is able to reduce the gap existing between
imagination and reality - it is possible to transcend these limits.

In this sense VR can improve the efficacy of a psychological therapy for its
capahility of reducing the distinction between the computer’s redlity and the
conventional redlity.

Two are the core characteristics of this synthetic imaginal experience: the
perceptual illusion of nonmediation and the possibility of building and sharing a
common ground. In this sense, experiencing presencein aclinical VE - such asa
shared virtual hospital - requires more than reproduction of the physical features
of externa reality. It requires the creation and sharing of the cultural web that
makes meaningful - and therefore visible - both people and objects populating
the environment.
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6.1 Introduction

The diffuson of Virtual Redlity (VR) in clinical psychology is constantly increasing.
Hodges et al. [1] used virtual environments (VES) to provide acrophobic patients with fear-
producing experiences of heights in a safe situation. A similar approach was used by
Lamson [2] to treat 44 subjects with acrophobia.

In a more recent work Hodges and colleagues [3] verified the possibility of using a
virtual reality airplane for exposure therapy in the treatment of fear of flying. North and his
team [4], too, presented a case study of a 42 yr old male with a fear of flying who was
recruited for virtual reality therapy. Using a helicopter simulation, the authors exposed the
patient to anxiety producing stimuli in progressively challenging situations.

North and colleagues [5] also verified the possibility of using VEs in the treatment of
agoraphobia. In a controlled study the experimental group exposed to VR therapy reported
significant improvement [5]. A similar approach is used by Botella group [6] in the
trestment of claustrophobia and by the North team in the trestment of public speaking
disorder [7].

VR exposure is also used as an alternative to typical imaginal exposure treatment for
Vietnam combat veterans with posttraumatic stress disorder (PTSD). Rothbaum and
colleagues [8] esposed a Vietnam combat veteran with PTSD to two virtual environments,
a virtual Huey helicopter flying over a virtual Vietham and a clearing surrounded by
jungle. The patient experienced a 34% decrease on clinician-rated PTSD and a 45%
decrease on self-rated PTSD. Treatment gains were maintained at 6-month follow-up.

Riva and colleagues [9, 10, the paper in this specia issue] are using the Experientia
Cognitive Therapy (ECT) an integrated approach ranging from cognitive-behaviora
therapy to virtua reality (VR) sessions in the treatment of eating disorders and obesity. In
particular, using VR, ECT seems to be able to address both body experience disturbances
and motivation for change.

Optale and his team [11, 12, the paper in this special issue] used virtual redity as a new
mean of treating male erectile disorders. The obtained results show that VR seems to
hasten the healing process and reduce drop-outs, suggesting that this method opens or
consolidates new or rarely used brain pathways, facilitating the flow of new mnemonic
associations that promote the satisfaction of natural drives.

In a recent case report Hoffman and colleagues [13] provided the first evidence that
entering an immersive virtual environment can serve as a powerful adjunctive,
nonpharmacologic analgesic: two patients received VR to distract them from high levels of
pain during wound care. The preliminary results suggest that immersive VR merits more
attention as a potentially viable form of treatment for acute pain.

In general, using VR software, it is possible to re-create, together with the subject
undergoing treatment, a hierarchy of situations corresponding to reality, which he may
experience in an authentic way thanks to the involvement of al his sensorimotor channels
[5, 14]. The experience of the virtua environments enables the interacting individua to
immerse himself in adimension of real presence that can play an important role in therapy.

As noted by Glantz et al. [15]: “One reason it is so difficult to get people to update their
assumptions is that change often requires a prior step - recognising the distinction between
an assumption and a perception. Until revealed to be fallacious, assumptions constitute the
world; they seem like perceptions, and as long as they do, they are resistant to change.” (p.
96). Using the sense of presence, the therapist can actually demonstrate to the patient that
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what looks like a perception doesn't really exist. Once this has been understood, individual
mal adaptive assumptions can then be challenged more easily.

Even if the number of reported application is constantly increasing, as reported by the
contents of this specia issue, understanding how to use immersive virtua redlity (VR) to
support clinical practice presents a substantial challenge for the designers and users of this
emerging technology [16]. As noted by Banos and colleagues [17] VR has two opposite
faces. On one side it can be used by clinicians as a “setting lab where to study anomalous
behaviors, emotions and beliefs’ (p.284). On the other side, “VR can be also seen as a
creator of psychopathology” (p. 288) for its potential of inducing reality judgement and
identity problems. Moreover, it is well known that this tool can induce important side
effects such as cybersickness and aftereffects [18], forcing the clinician to a clear planning
of his approach to lessen the probability of inducing harmful consequences for the patients.

These opposite faces are resulting from the peculiar characteristics of VR. As we have
seen in Chapter 3, this tool is not smply a particular collection of technological hardware,
but can be considered as a new medium defined in terms of its effect on both basic and
major psychological processes [19-21]. According to Bricken [22] the essence of VR isthe
inclusive relationship between the participant and the virtua environment, where direct
experience of the immersive environment constitutes communication. In this sense, VR
can be considered as the leading edge of a genera evolution of present communication
interfaces like television, computer and telephone [23]. Main characteristic of this
evolution is the full immersion of the human sensorimotor channels into a vivid and global
communication experience [24].

Following this approach, it is also possible to define VR in terms of human experience
[25]: "a real or smulated environment in which a perceiver experiences telepresence,”
where telepresence can be described as the "experience of presence in an environment by
means of a communication medium” (pp.78-80).

Starting from these definitions, in the next paragraphs we will try to outline a theoretical
framework for supporting the development and tuning of clinical oriented VR systems.

6.2 From imagination to Virtual Reality
6.2.1 Mind and images

The use of mental images in psychotherapy has distant origins. Already the first
“explorers’ of the human psyche attributed to oneiric images and conscious images an
enormous therapeutic value. Freud [26] defined them as the “highway that leads to the
unconscious’; Jung [27] considered them as the only means to gain access to the collective
unconscious, Adler [28] emphasized the marked correspondence between the world of
dreams and the world of imagination.

From the birth of clinica psychology to the present day, the maority of
psychotherapeutic techniques that have been developed and consolidated over time have
been based on the andysis and modification of mental images. Starting from the
interpretation of dreams up to the most up-to-date procedures of cognitive restructuring,
the common goal has been to intervene on the internal representations of reality that prove
to be non-functional with respect to the required adaptation to the environment.

The images of the mind constitute the result of the operation of psychological processes
and describe to us three aspects of extreme importance for assessment of, and intervention
on, the individual - the representations of self, the representations of the world, and the
representations of the future - which are characteristic for every subject and, in certain
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cases, may be associated to precise psychopathological types. The assessment of possible
dysfunctions and the subsequent treatment cannot therefore disregard the examination of
processes of perception, thought and attribution of meaning through the involvement of the
verbalized images.

In the seventies, Beck [29] in describing some of the more frequent behavioral
syndromes, defined anxiety disorder as the result of the visualization of oppressive images
regarding the theme of danger. Some time later, Arieti [30] added that it is precisely the
presence and persistence of such images that favor the maintenance of the emotiona
behavior even in the absence of the anxiety-provoking stimulus.

The power of imagination on human behavior has been demonstrated experimentally
through research work carried out in the psycho-physiological disciplines. In these studies,
the subjects stimulated to produce certain mental images manifested a series of
corresponding physiological modifications. Increase in heart rate, modification in pupil
Sze, inhibition of gastro-intestina activity, increase in the level of glucose in the blood,
modifications in muscular tension, and alterations in skin temperature are some of the
somatic reactions identified as a direct consequence of precise imaginative processes [31].

The fact that mental representations have the power to determine changes in the balance
of organic functioning explains the importance of the cognitive factor as a determining
element in the genesis of psychopathological disorders. But if imagination pays a role of
such importance in aetiopathogenetic processes of human behavior, the modification and
substitution of images associated to these dysfunctions represent indispensable elements in
the complex process of diagnosis and care of psychological distress.

In the sixties, experimental neurophysiology gave a strong impetus to the development
of rehabilitation procedures based on the utilization of mental images in clinica
psychology. In 1963, Penfield showed that the cerebral location of imaginative excitation
is exactly in the area of the cortex delegated to sensoria functions [32]. A few years later,
other authors, developing this same vein of research, confirmed that experiences of
imagination and perception may be difficult to distinguish, not only from the
neurophysiological standpoint, but also from the experiential-qualitative standpoint [33].

The identification of the common location in the brain and the demonstration that
images have a strong power of producing precise emotiona responses explain the reason why
experiencing something in the imagination is equivaent, in certain circumstances, to having
experiences in redity. In more recent times, Klinger [34] has described the imaginative
system as the core of our psychic gpparatus, on which are based mechanisms of recovery,
elaboration and response to external stimuli.

6.2.2 Therole of imagination in therapy

On such grounds, moreover confirmed by subsequent research, there has been witnessed in
the last few years a significant increase in therapeutic techniques based on the use of
imagination.

In the sixties Lazarus [35] developed the “technique of projection in time’. Born in the
wake of the techniques devised by Beck [36] for the treatment of patients with depressive
disorders, this approach has the am of modifying the pessimistic vision associated to
alterations in the mood tone, by means of guided induction of positive and realistic images
regarding the subject’s own future. This technique, which in some casesis used as part of a
wider therapeutic process of cognitive restructuring, is sometimes administered by
resorting to the use of symbolic images, through which is facilitated the replacement of
mal adaptive fantasies with other, more functional, forms of imagination.
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Another typical element of cognitive therapy is the technique of “de-catastrophization
of the image”. This technique, used prevaently in phobic disorders, consists in identifying
the catastrophic images associated with the fear-generating element and in modifying them
thanks to a process of de-dramatization.

A therapeutic technique frequently employed in anxiety disorders is the one called
“image modeling and substitution”. By means of this procedure, the therapist teaches the
subject to use a strategy of thought interruption, when the thought regards markedly
anxiety-provoking images, and then stimulates the subject to produce pleasant and relaxing
mental images, so as to reduce psycho-physiological arousal.

Other techniques that resort to mental images are those proposed by Cautela, a
psychologist of the behaviorist school. Starting from the theoretical assumption of social
learning and operative learning, Cautela [37] has developed the techniques of “covert
conditioning”. In comparison with the corresponding traditional techniques, such as
extinction, positive reinforcement, negative reinforcement, modeling, etc., covert
techniques are administered by resorting to the systematic use of images.

Authors who have given a strong impetus to the development of psychotherapy and “in
imagination” techniques are Meichenbaum [38], who has structured “stress-inoculation
training”, “self-instructional training”, and “coping imagery”, and Goldfried [39] who
introduced “systematic rational restructuring”. In these procedures, the role played by the
induction of mental imagesis a central one.

Also the elective techniques of cognitive-behavioral therapy have recourse to the
patient’s capacity for producing mental images. Procedures of “implosion”, “flooding”,
“gradua exposure’, and “systematic de-sensitization” may be used both “in imagination”
and “in vivo” [40].

Klinger [34] has described the imaginative system as the core of our psychic gpparatus, on
which are based mechanisms of recovery, daboration and response to externa stimuli. On
such grounds, moreover confirmed by subsequent research, there has been witnessed in the
last few years a significant increase in therapeutic techniques based on the use of
imagination. From psycho-analytical psychotherapies, to hypnosis, to systemic, humanistic
and cognitive-behavioral psychotherapies, the analysis of images associated to
psychological dysfunctions and the intervention on these images via a modification of the
mal adaptive ones, constitute central elements of a large number of therapeutic strategies.
“In imagination” techniques are innumerable. We shall take, as an example, one of the
historic techniques of cognitive-behavioral therapy, namely, systematic de-sensitization
(SD).

Developed by Wolpe in the sixties, this procedure of behavioral treatment is based on
the principle of “reciprocd inhibition” [41]. The repeated association of a state of
relaxation with an anxiety-provoking stimulus creates inhibition of the anxiety response.
The am is to stabilize an adaptive response - the antagonist of anxiety - as a consequence
of the administration of the stimuli that initially generated the dysfunction. The phases in
which SD is structured comprise the definition of a hierarchy of anxiety-provoking stimuli
set in ascending order of intensity, the transfer to the patient of the skills necessary for
obtaining a profound state of psycho-physica relaxation, the display of the least anxiety-
provoking stimulus in the state of relaxation until the inhibition of the anxiety response is
achieved, and the passage to the next stimulus in the hierarchy.

Traditiondly, this treatment is carried out “in imagination” or “in vivo”. In the first
case, the subject is trained to produce the anxiety-provoking stimuli through mental
images; in the second case, the subject actually experiences these stimuli in semi-
structured situations. Both of these methods present advantages and limitations as regards
the cost-benefit ratio. In the first case, the prevaent difficulty is represented by teaching
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the subject to produce the images that regard experiences associated to anxiety: the
majority of failures linked to this therapy regards those subjects who present particular
difficulties in visualizing scenes of red life.

The cost of the application, however, is minimal, because the therapy is administered in
the physician’s office, thus avoiding situations that might be embarrassing for the patient
and safeguarding his privacy. In the second case, the difficulty lies in structuring, in redlity,
experiences regarding the hierarchically ordered anxiety-provoking stimuli, with the result
that the cost in terms of time, money and emotions is high. At the same time, the advantage
of contending with real contexts increases the likelihood of effectiveness of the “in vivo”
procedure.

6.2.3 Virtual reality as advanced imaginal system

In this context, VR takes its place as advanced imaginal system: an experience that is able
to reduce the gap existing between imagination and reality [4, 42]. According to Banos and
colleagues [17], VR can affect cognitive development for “its capability of reducing the
distinction between the computer’s reality and the conventional reality.” Moreover, “VR
can be used for experiencing different identities and... even other forms of sdlf, as well”
(p. 289). As noted by Vincdli [42] this experience can induce in the patient the awareness
of being more skilled in the difficult operations of recovery of past experiences, through
the memory, and of foreseeing of future experiences, through the imagination. But can VR
be considered an experience?

As discussed in Chapter 3, for many researchers VR is first of al a technology. Since
1986, when Jaron Lamier conied the term, VR has been usually described as a collection of
technological devices. a computer capable of 3D rea-time animation, a head-mounted
display, data gloves equipped with one or more position trackers. For instance, Heim [43]
recently described VR as “atechnology” (p. 6) and a similar position can be found in many
recent books and papers.

This vision is also well reflected in the growing research work concerned with virtual
environments (VE). Most of it has addressed more the development of new rendering
technologies than the highly interactive and dynamic nature of user-system interaction that
VR supports.

However, this focus on technology is somewhat disappointing [21]. As noted by Steuer
[25] this approach "fails to provide any insight into the processes or effects of using these
systems, fails to provide a conceptual framework from which to make regulatory decisions
and fails to provide an aesthetic from which to create media products’ (p. 73).

VR constitutes a three-dimensiona interface that puts the interacting subject in a
condition of active exchange with a world re-created via the computer. The possibility of
not limiting the paradigm of interaction in a unidirectional sense represents the strong point
of the new technology: man is not smply an external observer of pictures or one who
passively experiences the reality created by the computer, but on the contrary may actively
modify the three-dimensional world in which he is acting, in a condition of complete
sensoria immersion [44, 45].

For these characteristics VR can be considered as the leading edge of a genera
evolution of present communication interfaces [21, 46]. But, what is a communication
interface?

Biocca & Delaney [24] defined a communication interface as “the interaction of the
physical media, codes and information with the sensorimotor channels of the user” (p. 59).
Designers play a key role in defining the characteristics of this advanced communication
interface. In order for a virtual environment to work the user has to have some idea about
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what the virtual reality system expects and can handle, and the environment has to
incorporate some information about what the person's goals and behaviors are likely to be
[47]. These two aspects, the user's "mental model" of the virtua reality system and the
designer's "understanding” of the user, are just as much a part of the interface as its
physical and sensory manifestations [48, 49].

In Chapter 3 we reported the following example that can be used to understand better
this point:

When a user is trying to touch a spider (task) in the virtual environment using a
dataglove, he/she manipulates an iconic representation of both the hand and the spider
that are designed to stand for the real objects in hisher internal model of what he/she is
doing. For most users, moving the hand in the virtual environment to touch the spider isa
quite straightforward action, analogous to moving the "real” hand on his/her "real”
environment [46].

In this sense, the role of the designer is to make the user believe that what he/she does
when he/she moves the hand is an analog to moving the “real” hand [47].

6.3 Presencein aclinical oriented virtual environment
6.3.1 The perceptual illusion of nonmediation

As introduced in Chapter 3 the possible use of a virtual environement as an advanced
imagina system is based on a key idea: the perceptud illusion of nonmediation. Following
Lombard & Ditton [50] the term perceptual shows that the illusion "involves continuous
(real time) responses of the human sensory, cognitive, and affective processing systems to
objects and entities in a person's environment.” And, what's more, a subject experience an
illusion of nonmediation when "fails to perceive or acknowledge the existence of a medium
in hisher communication environment and responds as he/she would if the medium were
not there".

So, a key issue for developing satisfying virtual environments for the clinical use is the
disappearance of mediation, a level of experience where the VR system and the externa
physical environment disappear from the user's phenomenal awareness. When this
happens, the difference between “in imagination” and “in vivo” treatments disappears too.

But how can we obtain this result? Most of the work in this area tries to reach the
disappearance of mediation by providing to the user a more “realistic” experience, such as
adding physical qualities to virtual objects. For instance, Hoffman and colleagues [51]
published in the “Virtual Reality” journa the results of two experiments in which they
tried to verify if adding olfactory cues and tactile feedback to a VE may improve its sense
of presence.

But is it really so important, this focus on the physical characteristics of a VE? As
suggested in the paper published in the “Virtua Redlity” journal just after the one of
Hoffman et al., more than the richness of available images, the sensation of presence
depends on the level of interaction/interactivity which actors have in both “real” and
simulated environments [52]. According to the two authors a VE, particularly when it is
used for real world applications, is effective when “the user is able to navigate, select, pick,
move and manipulate an object much more naturaly (pp.235). In this sense, emphasis
shifts from quality of image to freedom of movement, from the graphic perfection of the
system to the actions of actors in the environment: "Experience of space will depend more
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on the mode of locomotion than on the visual and acoustic images. The reality of a surface
will be in its implications for action (e.g., does it impede locomotion) rather than in its
appearance (e.g., does it look like a wall). In this approach, the reality of experience is
defined relative to functionality, rather than to appearances’ [53].

6.3.2 A cultural approach to presence

If we recall the definition of telepresence presented by Steuer in the Introduction, we can
verify the strict link between this definition and the perceptua illusion of nonmediation:
only with this illuson is possible being present in an environment by means of a
communication medium.

Even if these definitions seem intuitive to us, their effects are not. In fact, there
continues to be contention and general disagreement over the role of presence and
telepresencein aVE [54].

The research on telepresence emerged with teleoperators, robots that are controlled by
human’'s perceptual and motor skills instead of by the central processing unit of a
computer. The following definition of telepresence was adapted from Sheridan [55]:
telepresence is the idea of sensing sufficient information about the teleoperator and task
environment and communicating this to the human operator in a sufficient natural way, so
that the operator feels physically present at the remote site. In this vision physical presence
accompanies subjective presence, consisting of the perception of being located in the same
physical space in which a certain event happens, a certain process takes place, or a certain
person stands [56-58].

This vision is also shared by many VR researchers. For Sater [59, 60] the notion of
presence includes three aspects [59]:

“the sense of being there in the environment depicted by the VE”;

“the extent to which the VE becomes the dominant one, i.e., that participants will
tend to respond to events in the VE rather than in the real world”;

“the extent to which participants, after the VE experience, remember it as having
visted a place rather than just having seen images generated by a computer”
(pp.560-561).

Following this approach, the key difference between presence and telepresence is that
the former is a “natural” fact, whereas the latter is a fact produced by technology, an
artifact. This difference aso occurs in the definition of Slater & Wilbur [60] according to
whom presence “...is both a subjective and objective description of a person’s state with
respect to an environment” (p. 606). Particularly, objective description is defined as “...an
observable behavioral phenomenon, the extent to which individuals behave in a VE similar
to the way they would behave in analogous circumstances in everyday reality” (p. 606).

Recently Mantovani and Riva proposed a different concept of presence [54], following
the perspective of social constructionism now strongly emerging in social psychology.
According to this position “redlity” is not “outside”, escaping socia interchange and
cultural mediation. On the contrary, it is continualy being negotiated and filtered by
artifacts, by means of which we adapt the environment to our needs and at the same time
adapt ourselves to the environment in order to exploit the affordances it offers us [61]. In
fact, the environment does not provide undifferentiated information, ready-made objects
equal for everyone. It offers different opportunities according to the actors and their needs
[62]. Affordances are not “things which are outside’” simply waiting for someone to come
and take a photograph of them. They are resources, which are only revealed to those who
seek them.
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Lying at the base of this view are two elements which promise an elevated sense of
presence: a cultural framework and the possibility of negotiation, both of actions and of
their meaning [63].

Within this view, experiencing presence and telepresence does not depend so much on
the faithfulness of the reproduction of physical aspects of “externa redlity” as on the
capacity of the simulation to produce a context in which social actors may communicate
and cooperate [64].

A study analyzed a large sample of visitors to Walt Disney World's Epcot Centera to
identify the aspects that lead to a more realistic experience of a VR ride [65]. The results
showed that aspects of immersive interfaces, including displays, graphics and control
device quality were not as important to the users as the “physics fidelity” (e.g. motion) of
the rides, their background stories and goals.

As noted by Draper and colleagues [66] the ability of a VE to create a rich computer-
mediated world does not annul the responsibility of designers to tailor interfaces to meet
the task-dependant needs of the user. It is true that rich and immersive interfaces can
display much more information and in a more compelling way than was possible with non-
immersive technology. However, it is also true that “in some cases, simple map reading
has been more effective in imparting knowledge about an environment than experience in a
virtual representation of that environment” [66, p. 361].

According to Ellis [67] the key questions for a VR designer are: “Can the users
accomplish the tasks they accept? Can they acquire the necessary information? Do they
have the necessary control authority? Can they correctly sequence their subtasks?’ (p.258).
In fact, the successful implementation of virtua environment smulations will directly
depend on the answers to these types of questions.

6.3.3 Building and sharing a common ground

It is well known that a core feature of any form of psychological therapy is the relationship
between client and therapist. However, understanding how to use VR to support this
relationship presents a substantial challenge for the designers and users of clinical oriented
VEs. This challenge is even more demanding when multi-user VEs are considered.

First, VEs are designed to serve a purpose, so must be designed with intended users
tasks and goas explicitly considered [68]. Moreover, during the VR experience the
knowledge relevant to the goal should be distributed, and actions should be coordinated.
Particularly, to support collaborative activities VEs should provide task appropriate
information representation and communication tools embedded in the environment in
which activities happen [69].

Second, as we have seen before, the possibility of negotiation, both of actions and of
their meaning, has a key role in providing a satisfactory sense of presence. This is even
truer for clinical oriented VEs where empathy and communication are the key features of
the experience. However, subjects vary tremendously in their negotiation strategies as well
as in their task accomplishment process [69]. The difficulty of managing negotiation has
two consequences for the design of clinical oriented VES[20].

. the only way to understand negotiation is by analyzing the subjects involved in the
environment in which they operate. This means that the social context in which the
VR experience occurs plays acrucia role;
new processes and activities will develop during interactions which challenge and
change the initial relationship between subject and context. So clinical oriented VEs
have to be flexible enough to handle these changes without imposing constraints to
the interaction.
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Churchill & Snowdon [69] recently identified a series of key issues a VE developer has

to face for supporting the negotiation process (pp. 5-7):

1. The transition between shared and individual activities. Actors should know what is
currently being done and what has been done in the context of the task goals.

2. Flexible and multiple viewpoints and representations. Tasks often need use of multiple
representations each tailored to a different point of view and different subtasks.

3. A shared context. The shared context is composed of symbolic references which allow
actors to orient and coordinate themselves. It includes the shared knowledge of each
others current activities, shared knowledge of each others past activities, shared
artifacts and shared environment.

4. The awareness of others. This awareness includes both the knowledge of shared task
related activities and the sense of co-presence.

5. The support to communication activities. Negotiation through face-to-face talks is
important for collaboration. In fact, conversation analytic studies of negotiation at work
have detailed how subtle verbal and non verbal contribute to such negotiation.

However, this is more difficult in VR than in other computer-based activities. As noted
by Oravec [70], VR forces individuals "to deal with such issues of image manipulation and
distortion on an immediate and personal basis, as participant immersed in fast-moving
interaction” (p.51). This adds layers of complexity to an already-overwhelming set of
social constructs.

As we have already seen in Chapter 3, to overcome this problem, VR designers usualy
use some tricks. For instance, more of the effort of the design of multi-user VR is focused
toward developing tools for the creation of faces. This choice reflects the considerable
societal attention on the face as medium for expression and information display. Generally,
development of multi-user VR systems calls for conceptua mechanisms with which
groups can be constructed and vehicles through which groups can express themselves [70].

Many developers of multi-user VR systems are aware of this and are conscious of the
need to "create community" in the context of their efforts [70]. Even if many traditional
means for creating community are not available, a great effort is given to the creation of
virtual town sgquares or meeting rooms. According to Coate [71] the work of maintaining
virtual communities is similar to the one of an innkeeper: facilitating interaction and
keeping order among patrons. In fact, if multi-user VR has to serve as community for its
users, it has to embody, or replace with adequate substitutes, some functions of community
life that parallel those commonly provided by “traditional” communities. This is even truer
for the development of clinical oriented multi-user VR systems, where the sense of
community could be an important boost of therapy.

6.4 Conclusions

The great potential offered by VR derives prevalently from the centra role, in
psychotherapy, occupied by the imagination and by memory. These two elements, which
are fundamental in the life of every one of us, present absolute and relative limits to the
individual potential. Using VR as an advanced imagina system - an experience that is able
to reduce the gap existing between imagination and reality - it is possible to transcend
these limits.

In this sense VR can improve the efficacy of a psychologica therapy for its capability
of reducing the distinction between the computer’s reality and the conventiona reality.
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This experience can induce in the patient the awareness of being more skilled in the
difficult operations of recovery of past experiences, through the memory, and of foreseeing
of future experiences, through the imagination.

Two are the core characteristics of this clinical experience: the perceptua illusion of
nonmediation and the possibility of building and sharing a common ground. As discussed
also in Chapter 3, the first characteristic of a satisfying virtual environment is the
disappearance of mediation, a level of experience where both the VR system and the
physical environment disappear from the user's phenomenal awareness. When this
happens, the user is not smply an external observer of pictures or one who passively
experiences the reality created by the computer, but on the contrary may actively change
the three-dimensional world in which he is acting, in a condition of complete sensorial
immersion. In this way the subject undergoing treatment perceives the advantage of being
able to re-create and use a rea experiential world within the walls of the clinica office of
his own therapist.

The second characteristic of a satisfying virtua environment for clinical therapy is the
possibility of building and sharing a common ground through the interaction process.
Through interaction, individuals share empathy and, in multi-user VR, form groups that
share interests. So, information exchange becomes the carrier for expressing self-concept
and diciting emotional support.

At the end we can propose a new definition of presence [54] that (a) recognizes the
mediated character of every possible experience of presence; (b) always conceives
experience as immersed in a social context; (c) stresses the component of ambiguity
inherent in everyday situations; (d) highlights the function of confirmation which culture
(artifacts and principles) plays. Breaking down this idea into formulas, we may say that
[54, p. 545]:

. presence is aways mediated by both physical and conceptua tools which belong to a
given culture: “physical” presence in an environment is no more “real” or more true
than telepresence or immersion in asmulated virtual environment;
the criterion of the validity of presence does not consist of smply reproducing the
conditions of physical presence but in constructing environments in which actors
may function in an ecologically valid way: we accept the emphasis of ecological
approach on the primacy of action on mere perception;
action is not undertaken by isolated individuals but by members of a community who
face ambiguous situations in a relatively coordinated way: to be able to speak of an
actor’s presence in a given situation, his freedom of movement must be guaranteed,
both in the physical environment (locomotion) and in the socia environment,
composed of other actors involved in the same situation, in whatever way and for
whatever reason.

In this sense, experiencing presence in a clinical VE such as a shared virtual hospital
requires more than reproduction of the physical features of external redlity; it requires the
creation and sharing of the cultural web that makes meaningful - and therefore visible -
both people and objects populating the environment.
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